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THE ENGI EE 


SOME ASPECTS OF WORKSHOP 
MANAGEMENT. 
No. L—THE DRAWING OFFICE, 
Or late years a great deal has been written on the 


advantages of “specialising” in the manufacture of 
machinery. 


one particular class of article is not to be denied; but for 


many reasons, which need not be discussed here, it is | 
undesirable, even were it possible, for many engineering | 
firms in Great Britain to restrict themselves in the variety | 


of goods they offer to their customers. But although 
our firms may not confine their efforts to the producing 
of one particular class of machine, there is no reason 
why they should not specialise in the details of the 
various machines they manufacture; and by so doing 
materially cheapen the cost of production, and so increase 
their trade. 


In dealing with the question of workshop management | 


from the point of view from which manufacturers in 
Great Britain must regard the subject, it will be perhaps 
advisable to consider the case of a manufactory which 
produces a large variety of machinery. It is not the 
object of these articles to lay down hard-and-fast rules as 
to how the management of workshops should be con- 
ducted; nor is it claimed that the systems of management 
discussed hereafter are perfect. The conditions sur- 


rounding the process of manufacture, such as the class of | 
| the factory when the drawings issued are incomplete. A | 


goods produced, the magnitude of the factory itself, the 
capital available for improvements and working expenses, 


are all factors which must of necessity affect this ques- | 
| the shops. 


tion; but though the system of management may vary 


in details, there are certain general lines on which work- | 
shop management should be conducted which apply | 
In order to | 
| self, having spent possibly several weeks over its develop- | 
conceive it should be conducted, it will be necessary to | 
take each department in turn, commencing, of course, | 


equally to every engineering establishment. 
describe a system of workmanship management as we 


with the drawing office. 
In many 
grudge money spent in this department, regarding it as 


unproductive, and the staff maintained is often inade- | 


quate in consequence. This is poor economy. The 
functions of a drawing-office are as follows:— 

(1) The designing of new machines of the greatest 
possible efficiency. 

(2) The producing of these in the least expensive manner. 

(3) The improvement of standard machines. 

(4) The recording of every detail connected with the 
tuanufacture. 


fully employed. 

(6) The drawing up of specifications of new machines, 
and the keeping specifications of standard machines up 
to date, as alterations and improvements are introduced. 

Whatever the size of the factory may be, it is essential 
that the drawing office staff shall be sufficient to perform 
all the above named duties in a satisfactory manner. 

The method of designing new machines has of late 
years undergone a considerable change. The old system 
was for the drawing office to design whatever seemed 
good in its own eyes, and to send the drawings forth- 
with into the shop for the work to be carried out. The 
designs made on this principle were often completed 
quite without consideration of what machine tools were 
available for dealing with the work ; but the new machine 
had to be made all the same. Now we think differently. 
The first thing to be considered is what machine tools 
are available; and the design is prepared as far as 
possible to suit the machines in the shop. Whenever a 
design for a new machine is under consideration, the 
head of each department should be given the opportunity 
of considering it from his own particular standpoint. 
In this manner a great deal of time and expense can be 
saved before the drawing is finished; and, moreover, 
those responsible for the carrying out of the work will 
have already obtained a considerable knowledge of the 
machine they are called upon to produce before the draw- 
ings are issued. 

No draughtsman, however great his ability, can com- 
bine the qualifications of an expert pattern-maker, 
moulder, machine hand, and fitter rolled into one; and 
even were this possible, he cannot criticise his design 
from the point of view from which each foreman would 
regard it who has only his 6wn especial department to 
consider. Suggestions, therefore, offered by these practi- 
cal men should be encouraged and receive attention 
before the design is finally decided upon by the manage- 
ment. To carry out this practice in a satisfactory 
manner it is necessary to cultivate a better feeling be- 


That there are advantages to be obtained | 
by a firm confining its manufacture to the production of | 
| stant and friendly touch with the drawing office. 


| to be working. 








tween the drawing office and workshop than sometimes | 
exists. The draughtsman should be made to feel that | 
he is welcome in the workshops, and the foreman that | 
his presence in the drawing office is not resented. The 
advantage of such a state of affairs is that each depart- 
ment will be continually learning from the others, and, 
moreover, errors in drawings wil] stand a much better 
chance of correction when those in the shops are in con- | 


It is a good plan to make it part of the duties of a | 
draughtsman, after the machine on which he-has been | 
engaged is completed, to assist in the testing of it. He | 
can then see its weak points, improvements will 
suggest themselves, and he will at the same time gain 
useful and practical experience which will be as valuable 
to himself as to his employers. 

After the design of a machine has been approved, ifthe 
work is to be carried out economically, each part must be 


| drawn out in detail to a scale sufficiently large to be per- 


fectly clear to those who have to execute the work, and 
in addition to its having all dimensions figured on, and 
the parts to be machined clearly indicated, every possible 
information necessary should be given. Nothing what- | 
ever should be left to the imagination of the workman in | 
this respect. This applies as much in the case of special 

machines, of which only one is required, as of standard | 
machines produced in large quantities. Perhaps only | 


| those who have had the management of workshps can | } ; 
| should ensure that the next machine produced is an im- 


realise the enormous amount of time which is lost in 


five-pound note properly expended in the drawing office | 
will often result in the saving of ten times its value in | 


One constant difficulty the management has to en- | 
counter is that of making the draughtsman see that, 
though his drawing may be perfectly intelligible to him- | 


ment, and being familiar with every detail of the work in | 
consequence, the various parts may not be so clear to a | 


: | workman handling the drawing for the first time, who | 
instances manufacturers are inclined to | 


possibly does not even know what functions the machine 
is intended to perform, and who very often has only | 
the opportunity of seeing a drawing representing that | 
particular portion of the machine on which he happens | 


When an error has been made in the shops by a mis- 
conception of the drawing on the part of the workman, | 


| how familiar to us all is the remark :—‘‘ The man must be | 
| a fool,” uttered in good faith, and in perfect sincerity by the | 
| draughtsman, who can only read his drawing with his | 
| own eyes. 

(5) The issuing of the drawings in such rotation that | 
the most urgent orders can be dealt with first, while at | 
the same time each department of the works is kept | 


A draughtsman who has learned to regard | 
his own drawings from the workman’s point of view has 
accomplished one of the most important objects of his 
education. 

At the commencement of this article mention was 
made of the advantage of specialising in the details 
of machines of various kinds. It is evident that 
this system of specialising must emanate from the 
drawing office. The articles which naturally first 
suggest themselves to those desiring to specialise in 
details are those which are in common use on all 
machines, such as hand wheels, pulleys, bearings, 
levers, handles, belt-shifting gear, and the like. A list of 
these should be made as complete as possible, and all the 
articles of one class drawn out on one sheet, com- 
mencing with the smallest and rising in rotation. 
The sheets thus made should be regarded as standards, 
and every draughtsman should be instructed to arrange 
his drawing so as to bringin the standard articles without 
alteration whenever such an articleis required. If this 
practice is properly carried out, it is surprising how 
many smal] articles of different kinds can be standardised 
and manufactured for stock in large quantities; and the 
system will develop itself automatically. 

Now that blue printing by electric light is general, and 
the prints can be reproduced at a trifling cost, it is a good 
plan, with a view to specialising, instead of destroying 
the prints when done with, to cut out the details of the 
various machines and sort the differentparts, placing the 
drawings of all the similar parts together. These, when 
compared, will often be found to be very near to one 
another in size and shape, and a slight modification of 
the drawings and a little ingenuity will allow of the same 
article being used in a variety of different machines, 
instead of manufacturing a slightly different piece for 
each. When a sufficient number of articles of one 
kind is capable of being utilised in this manner, 





they should be drawn out on the standard sheets 
and manufactured for stock in reasonable quantities. | 
This will give the opportunity of designing special | 
tools for the purpose of producing the standard | 
articles economically in the shop. In order that standard 
machines may be improved and kept up to date, it is | 


advisable that the head of the drawing office, as well as 
the management, should take an active interest in the 
testing of every machine on its completion. The machine 


| has not yet been constructed which is so perfect as to 


be incapable of improvement; and no fresh batch of 


| machines, therefore, should be turned out without some 


modifications being introduced in order to increase their 
efficiency, and, if possible, lessen the cost of their manu- 
facture. It is often quite possible to combine the intro- 
duction of increased efficiency with a reduction in the 
cost of production. 

In advocating the constant revising of standard 
machines it is not suggested that alterations should be 
made for alterations’ sake; but if we are to keep ahead 
of our foreign competitors we must not rest satisfied 
with any machine we may have manufactured, however 
good it may prove to be when finished. We venture to 
think that the extraordinary success achieved by our 
manufacturing engineers in years past, owing to the 
excellence of the machines they produced when foreign 
competition was not so keen as it is at present, is a 


| source of danger in this respect; as our unquestioned 


supremacy in this industry for so many years has caused 
us to feel we may rest on our laurels without danger. 

As before mentioned, the testing of the machine in 
actual operation is the time to discover its defects, and 
careful attention to its working when the tests are being 
carried out will bring a number of points to notice which 


provement on the last. 

It is while these tests are in operation that those 
responsible for its manufacture should especially be in 
touch with those who are responsible for its design ; and, 
at the risk of repeating ourselves, we must emphasise 
the fact that a close association of the drawing office with 
the workshop will result in a distinct advance in the 
education of both departments, a recognition of the fact 
that the technical knowledge is not all on one side, an 
enhanced respect for one another in consequence, and a 
practical advantage to the owners of the factory. 

Before considering the system of keeping records of 
manufacture, which subject will be dealt with later, it 
will be well to touch on a few matters in connection with 
the internal arrangement and equipment necessary for a 
drawing office conducted on modern lines. 

In the first place, ample room should be provided. 
Each draughtsman should be allotted not only sufficient 
space for his drawing-board, but space should be allowed 
for laying out drawings alongside to refer to when at 
work. No obsolete drawings should be stored in the 
drawing office. These only require to be referred to 
occasionally, and should be kept in a separate room, 
where they can be looked upif necessary. This: will 
facilitate the finding of drawings constantly required 
for reference, and will result in a considerable saving 
of time. High shelves for storing drawings are un- 
desirable; if space permits the drawers containing these 
should not be carried higher than the level of the draw- 
ing tables themselves. Thus each drawing will be easy 
of access. 

With regard to the staff required, in addition to the 
ordinary number of draughtsmen, tracers, and boys, a 
photographer and blue-printer are necessary—in a works 
of moderate dimensions one person can combine both 
these functions—and a typewriter should also be employed 
for typing out specifications, issuing requisitions, orders, 
and keeping records. 








THE PROPOSED INTER-OCEANIC CANAL. 
Neu ¥.* 

Since the publication of the preceding article of this 
series, it has been our fortune to record an extraordinary, 
but not unexpected or unforetold, revolution concerning 
the great engineering project which has been the subject 
of discussion. The proceedings of the United States 
Senate on the 19th ult., their subsequent acceptance by 
the House of Representatives, and the then inevitable 
withdrawal of the Nicaragua route from the sphere of 
practical politics, have necessarily, in large measure, 
modified the scope of the present article as originally 
planned. Pending the decision of Congress, primary 
interest naturally attached to a comparison of the most 
salient characteristics of the two projects submitted to 
the choice of the United States—the one, the Nicaragua 
route, with all its admitted and latent dangers; the 
other, the partly-made, now thoroughly understood, 
Panama enterprise. To-day, however, such a comparison 
is relatively of less importance, and we shall now conse- 
quently limit our attention, as far as possible, to those 
considerations which more closely affect the value of the 
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completed enterprise to the commerce of the world. 
Such comparisons as we shall suggest will not be alto- 
gether superfluous, inasmuch as they will show how 
serious in effect might have been an unwise choice, not 
only to the reputation and finances of the United States, 
but to the interests of the entire maritime world. 

There is nothing phenomenal about the long-standing 
predisposition of the people of the United States in 
favour of the Nicaragua route. The American nation is 
not the first to have been misled by erroneous deductions 
based upon half-truths and partial investigations, and to 
have then drifted into the belief that patriotism and 
persistent partisanship are synonymous. Happily, in the 
present instance, there has been no serious result, other 
than a few months of unnecessary delay, and these have 
not been altogether wasted, inasmuch as opportunity has 
been afforded for discussion tending to unanimity even 
on issues heretofore regarded as hopelessly irreconcileable. 
Many reasons have been given for the change which has 
recently taken place in American opinion on the ques- 
tion, and for the readiness with which the people of the 
Union have accepted as decisive the Senate’s action on 
the 19th ult. With those having reference to internal 
politics we have no concern. They have no doubt exer- 
cised considerable influence, but the dominating con- 
siderations have undoubtedly been technical and 
economic. 

At the outset, the Nicaragua scheme appeared to offer 
many natural advantages, and its vastness and the idea 
that a Nicaragua canal from start to finish would be the 
work of Americans appealed with peculiar force to tbe 
national genius and imagination. Gradually, however, 
doubts accumulated as to whether problematical glory 
might not be purchased at too big a price ; whether 
greater profit, from every point of view, would not attach 
to a canal more easy of construction, less likely to 
damage and even total destruction after completion, and, 
above all, offering greater attractions and advantages to 
the shipping world. Questions of maintenance and 
utility are even more important than those having 
reference to construction alone, and we cannot avoid the 
reflection that it is scarcely to the credit of British ship- 
owners that they have so far completely ignored this aspect 
of the controversy. It is not too much to say that the 
adoption of the Nicaragua route, unchallenged by possi- 
bility of competition from Panama, would have been fatal 
to anything like fair rivalry between British and American 
commerce; and that, for the United States themselves, 
the greater safety and celerity of the Panama passage 
would make that route preferable, even if a canal over 
it involved double cost instead of less cost than one which 
would have invited navigation through the treacherous 
swamp sections immediately east of Greytown and the 
dangerously sharp curvatures of the canalised San Juan. 

It is not pleasant to learn, on such authority as the 
Liverpool Steamship Owners’ Association, that during 
the ten years ended 1900 no less than 32 per cent. of the 
carrying trade of the United Kingdom with foreign 
countries was in the hands of foreign vessels, the respec- 
tive tonmages per year averaging 40,860,575 and 
18,387,028. This trade is steadily increasing, the tonnage 
of 1900 having been 33 per cent. greater than that of 
1891, but of this increase only 37 per cent. can be 
those credited to British vessels, as against 63 per cent. to 
fiying foreign flags. Competent authorities have during 
many years animadverted upon British neglect of the 
markets of Central America and of the western littoral of 
South America, two fields of great importance in the near 
future, and which will call for very serious attention or 
require to be wholly abandoned to more pushing rivals 
when, through the medium of the Isthmian Canal, trade 
routes and sailing distances in nautical’ miles are thus 
revolutionised :— 














| Liverpool via New York via | he 

| via 

|Magellan |Panama Magellan | Panama | Panama 

| Straits. | Canal. Straits. Canal. | Canal. 
San Francisco ...'14,084 8,038 | 13,714 5,299 4,698 
Panama ... ... | 11,050 1,925 
Guayaquil |. |10,722 | 5,603| 10,450 | 2'864 | 2.988 
Callao ..10,072 | 6,098} 9,800 | 3,359 | 2,758 
Iquique | 9,591 | 6,760] 9,221 | 4,021 | 3.420 
Vaiparaiso | 3,831 | 7,369 8,450 4,630 4,029 
Corone ... 8,500 | 7,577] 8,130 | 4,838 | 4/237 
, > | c= } i rc s} 
Yokobama ... 1,640 (a) 12,674 { "O57 (0) 9,835 (b), 9,234 (b) 
Hongkong .| 9,731 (a) 14,483 {11°366(6)] 

; | 12,514(a)\a9 cor 

Shanghai... ... | { 10°07 (c)/29885 (c) 10,284 (c) 
Manila ...| 9,677 (a) 11,207 (c)|11,585 (c)'10,984 (c) 
Sydney .../12,234 (a) 12,591] 13,658(7)| 9,852 (d) 9,251 (d) 
Adelaide ... .../11,151 (a) 12,575(f)) 
Melbourne _ .../11,659 (a) yr cpanel (e) 9,826 (e) 
ee eB (11,414 | 
Wellington 112,949 (a) 11,631 Ls 388U) 8,892 S 8,291 (d) 








(a) vid Suez Canal and usual ports of call; (4) vid San Francisco ; 
(c) v4 San Francisco and Yokohama; (d) vid Tahiti; (e) vid 
Tahiti and Sydney ; (f) via St. Vincent and Cape of Good Hope. 


From the above table it will be observed that the 
distance from Liverpool to Coronel, the most southerly 
of the American west coast ports mentioned, and already 
an important coaling station, will be about 1000 miles 
less by way of the Panama Canal than by the route 
through the Straits of Magellan; that the route to the 
nitrate port of Iquique will be shortened by 2830 miles ; 
that San Francisco will be brought nearer by 6046 miles ; 
that for the Eastern and, pre-eminently, the Southern 
States the new route is shorter than that vid Suez for 
all Asiatic ports; that New York is 8800 miles nearer 
Sydney and 5440 miles nearer Wellington by way of 
Panama than vid St. Vincent and Good Hope; and that 
New York will be nearer than Liverpool to New Zealand, 


Brisbane, Sydney, and Melbourne, about equi-distant- 


from Shanghai as compared with the Mersey port, but 
considerably nearer Northern China, Manchuria, and 





Japan—all facts not without significance and warning to 
persons accustomed to look a few years ahead. 

Reference was made in our article of the 20th ult. to the 
possible damage or overthrow of the projected Nicaragua 
Canal by volcanic or seismic agency, and it is to this 
question and the relative safety of the Panama route 
from like dangers that we propose to devote a large 
measure of attention to-day. During recent decades the 
field for engineering enterprise has widened enormously, 
until it now embraces practically every region of the 
world notorious for seismic activity. Nevertheless, it 
cannot be said that engineers have devoted all the atten- 
tion which the importance of the subject demands to the 
consideration of situations and forms of structure likely 
to be most or least affected by seismic energy. It is 
possibly not generally known that in many places, for 
instance, Japan and Ischia, and at Manila, there exist 
regulations having a direct bearing on the question, 
prohibitive of the erection of dwelling places within 
certain areas of loose soil or prescriptive of the character 
of foundations which may be used. These rules depend 
generally upon recognition of certain now well-established 
facts—that seismic energy is most marked along the 
steeper flexures in the earth’s crust, in localities where 
there is evidence of secular movement, and in mountains 
which are geologically new; that steeply sloping ground 
and steep slopes covered with alluvium are dangerous 
situations for constructions of any description, and that 
wet, marshy ground, which is popularly supposed to 
absorb earthquake action, is pre-eminently a bad founda- 
tion. It is true enough that the period of motion is ex- 
tended in such ground, as has been pointed out by Pro- 
essor Milne and other authorities, and repeatedly proved 
by experiment, but any advantage thus gained is more 
than counterbalanced by the great increase in amplitude. 
Having regard to these facts, the notorious seismological 
reputation of the Central American isthmus, and the 
descriptions we have given of the Atlantic and San Juan 
sections of the Nicaragua Canal project, readers will 





might open which would drain the canal, and, if it remained open, 
might destroy it. This ng should not be erected by the 
fancy into a threatening danger. If a timorous imagination is to 
be the guide, no great work can be undertaken anywhere. It is 
the opinion of the Commission that such danger as exists is 
essentially the same for both the Nicaragua and Panama routes, 
and that in neither case is it sufficient to prevent the construction 
of the canal. 

Concerning these final sentiments, there exists, and 
will doubtless for long time continue, considerable diver- 
gence of opinion. Had Nicaragua been the sole available 
route for the trans-isthmian canal, we might, even with 
full consciousness of the enormous risk involved, have 
recognised as practically inevitable the proposed bold 
defiance of Nature. But there has always been an alter- 
native route, admittedly superior on the great majority of 
other counts, which required to be very seriously con- 
sidered in relation also to this question. Is it not a fact 
that the potential dangers from volcanic and seismic dis- 
turbance, so threatening in the case of the Nicaragua 
route, will be, comparatively speaking, absent from the 
Panama line? We are told by most of the experts, 
qualified to speak with authority on the question, that 
this is the conclusion to which their studies have directed 
them, and we now propose to recapitulate briefly the 
arguments upon which it is based. 

Although earthquakes and volcanoes may not bear to 
each other the relation of cause and effect, or vice versd, 
there is little doubt that they represent different mani- 
festations of the same subterranean forces, and that the 
former are more frequent, and, as a rule, more destruc- 
tive, in volcanic countries than elsewhere. This is 
certainly the case as regards the Central American 
isthmus, essentially a volcanic region, and of which no 
part can be described as surely exempt from earthquakes. 
Here at least, and other portions of the world might be 
likewise mentioned, we fail to find justification for the 
long-accepted doctrine that volcanoes are safety valves 
which abate the violence of earthquakes in their vicinity. 

To the volcanic character of the region, the accom- 
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VOLCANOES AND THE 


learn without surprise that more potent perhaps than 
any argument used in the recent campaign of conversion 
in the United States was the well-grounded fear that the 
work, however admirably planned and constructed, might 
prove but a toy to be broken by the often ruthless hand 
of Nature. 

In a review of the interesting volumes containing the 
final report of the Nicaragua Canal Commission which 
appeared in THe ENGINEER of February 22nd, 1901, we 
referred unfavourably to the comparatively brief mention 
with which this question was dismissed. Fortified by 
the decidedly optimistic report of Dr. Charles Willard 
Hayes, of the United States Geological Survey, who had 
adopted with approval the deduction of Major C. E. 
Dutton in 1895 that “the risk of serious injury by 
seismic influences is so small that it ought to be neg- 
lected,” the Commission arrived at the following con- 
clusions :— 

In the north-western part of Nicaragua slight earthquakes are 
frequent. Scarcely a month passes without one or more being 
noticed. The centre of these disturbances is always near the line 
of the Nicaraguan volcanoes. This country is geologically very 
recent. The great seismic disturbance which caused this upheaval 
has nearly passed. Nearly .all the volcanoes are extinct ; only two 
or three are still smoking. It is believed that this is an era of 
subsidence, and that earthquakes and other seismic manifestations 
will continue to grow lighter, and finally cease altogether. Again, 
the canal route is entirely south of the earthquake area. In the 
historic period there have been no earthquakes in the canal region 
of sufficient violence to injure canal structures. It is believed 
that the danger from earthquakes here is now no greater than in 
any other sea-coast region. 

The later Commission has referred to the question in 
not very dissimilar terms, but with certain noteworthy 
admissions :— 

It is possible and even probable that the more accurately fitting 
portions of the canal, ral as the lock gates, may at times be dis- 
torted by earthquakes, and some inconvenience may result there- 
from. ‘That contingency may be classed with the accidental 
collision of ships with the gates, and is to be provided for in the 
same way, by duplicate gates. It is possible also that a fissure 
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panying maps of the volcanoes of Central America, for 
which we are indebted to the labours of Dr. Sapper, a 
German scientist, bears abundant testimony. With its 
aid, and that of the second map, we hope to be able to 
indicate, within comparatively narrow limits of space, the 
very real, not fanciful, dangers to which a ship canal, 
constructed almost in the heart of one of the disturbed 
districts, would necessarily have been exposed. It should 
be added that for many essential facts and conclusions 
acknowledgment is due to the writings and researches of 
Professor John Milne, late of the Imperial College of 
Engineering, Tokyo; M. de Montessus de Ballore 
(* Memoires de la Société de Saéne-et-Loire, Dijon, 1888,” 
and “ Memoires da la Société Alzate, 1898”); M. Marcel 
Bertrand, Professor of Geology at the Ecole Nationale 
Supérieure des Mines, Paris; General Henry L. Abbot, 
U.S.A.; and M. Philippe Bunau-Varilla, formerly En- 
gineer of the Panama Canal. 

It will be observed, upon reference to the maps, that 
the series of Central American volcanoes does not form a 
single range, but is divided into three distinct chains, viz., 
those of Guatemala, San Salvador, and Nicaragua-Costa 
Rica; and that each of the points where there occurs a 
break is marked by the existence of a lake or kindred 
depression. Thus the Guatemalan series ends with Lake 
Pacaya, that of San Salvador at Fonseca Bay, that of 
Nicaragua about the middle of Nicaragua Lake, and _ that 
of Costa Rica with the basins of Carthago and San Juan. 
Chiriqui, to the south, very possibly indicates the exist- 
ence of another less important volcanic ridge, but the last 
recorded eruption at Chiriqui occurred in the 16th 
century, and for more recent manifestations of volcanic 
activity in this region one must go to the Lesser Antilles 
and the Colombian Andes (Tolima), 1590 miles to the east 
or 750 miles to the south-east. All the depressions to 
which reference has been made are incontestably of 
voleanic origin, and emphasise the significance of the 
respective breaks in the great mountain chain and the 
exceptional importance of the shocks and eruptions which 
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have followed the respective lines. Of these, mention of 
few instances will suffice. The Guatemalan chain is 
dominated by Fuego, of which there have been no fewer 
than fifty-seven eruptions since 1880, and is the line 
favoured by the great earthquakes which have five times 
completely destroyed the city of Guatemala, and as 
recently as April last laid in ruins eight cities, entailed 
the loss of from 900 to 1000 lives, and devastated the 
richest and most flourishing departments of the Republic. 
The shocks appear to have commenced on April 8th and 
continued until the 24th, those of the 18th proving most 
destructive, for they practically razed to the ground 
Quezaltenango, San Marcos, Solola, and other towns, 
damaged all the machinery on the plantations in the 
principal coffee-growing districts, and were felt over large 
areas of Guatemala, Eastern Chiapas, and Western San 
Salvador and Honduras. These earthquakes appear to 
have been felt as far away as Hawaii, and to have been 
followed by a very destructive eruption of Tocano, one of 
the most southern of the Mexican volcanoes. Fonseca 
Bay is encircled with volcanoes, and on its shores 
occurred in 1835 the eruption of Coseguina, after Krakatoa 
the greatest of the century. The Nicaragua line was 
destructively shaken throughout almost its entire length 
in 1844, and in June, 1883, witnessed an eruption of 








Ometepe, accompanied with such copious streams of 
lava that the entire island was covered and has since 
been uninhabitable ; while the basins of Cartago and San | 
Jose, at the feet of Turrialba and Irazu, are notorious for | 
seismic movements of frequency and violence. 

There exists, therefore, a striking homology between 
the interruptions of the four trunk lines; in each case 
there are a break in the volcanic range, a large basin of 
depression, and pronounced volcanic or seismic pheno- 
mena. Each is evidence of a transverse fracture, and 
experience gathered from at least three shows that they 
are lines of greatest weakness and danger. Naturally 





enough, there are corresponding faults, complete or in 
outline, in the mountain ridge ; the first and fourth have | 


may at no distant date assert itself there with the 
violence lately observed in Guatemala. It has been cal- 
culated that of the great eruptions and earthquakes 
recorded before the nineteenth century 45 per cent. 
belonged to Guatemala, 85 per cent. to San Salvador, and 
20 per cent. to Nicaragua, but that in the last century 
the respective proportions were 30, 45, and 25 per cent., 
showing a displacement of the activity southward. We 
are not disposed to rely very much upon these figures, but 
there seems little doubt that while within comparatively 
few decades several volcanoes have become extinct in 
Guatemala, no such phenomenon has been noted in 
the more southern regions, but that, on the contrary, 
at least three new active volcanoes have come into 
being—Izalco in 1870, Ilopango in 1880, and Las Pilas in 
1850. Moreover, it seems that at San Juan de Costa 
Rica, the seismographic station near the line of the pro- 
posed Nicaragua Canal, no fewer than fifty seismic move- 
ments, all coming from the projected route, were recorded 
during 1901, twenty-seven being classed as “ shocks,” and 
seven as “strong shocks,” while two others, though de- 
fined as “ light shocks,” were sufficiently alarming to 
cause people to rush from their houses. On the other 
hand, records of the city of Panama for the same period 
noted but five movements, all coming from the east or 
north-east—one “sensibly felt,” three “very light 
tremors,” the fifth so slight as to be questionable. 

There was possibly no physical connection between 
the Guatemalan earthquake and the Martinique and St. 
Vincent disasters, although one of our maps suggests a 
contrary conclusion. Between the lessons afforded by 
all three as to seismic possibilities, there is, however, a 
very logical affinity. A volcanic eruption in the compara- 
tive vicinity of such a work as the isthmian canal might 
not have more serious effects than the Coseguina cata- 
strophe, which converted into night two complete days, 
covered with cinders a circle of 1860 miles diameter, 
filled up ravines, and obstructed with scoria all the har- 
bours of Guatemala. It, however, was accompanied 
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proved of service to man in railroad construction; the 
second, that of Fonseca, admits the waters of the ocean 
between the coast chain, while that of Nicaragua has 
brought about the lowest level of the region between the 
two oceans. Volcanic activity, in short, has half opened 
the way for water communication between Atlantic and 
Pacific, and possibly, at no distant date, might have 
undone its own work. 

Reference to Dr. Sapper’s map wil] show that although 
the transverse clefts to which allusion has been made 
are the most important, they are not the only ones. It 
is, consequently, of interest to note whether similar deduc- 
tions can be drawn from the lesser examples. Midway 
between each of the three first ranges, those of 
Guatemala, San Salvador, and Nicaragua, there are breaks 
which, without interrupting the volcanic chain, are 
marked by a slight deviation in the line of summits ; and 
as this line is not absolutely straight, the deflection 
would probably not be of great moment were it not in 
each case accentuated by the presence of a volcanic lake. 
These lakes, Atitlan, in Guatemala; Ilopango, in San 
Salvauor; and Managua, in Nicaragua, have all been the 
scenes of volcanic activity. Atitlan is at the foot of the 
voleano of the same name, which, after Fuego, is the 
most dangerous of Guatemala; Ilopango is situated 
between two active volcanoes, San Salvador and San 
Vicente, and a new volcano formed in its midst as re- 
cently as 1880, while it appears to be on a seismic line, 
which has ten times since the sixteenth century involved 
the destruction of the city of San Salvador; and 
Managua is at the foot of Momotombo, and has in its 
midst the volcano and islet Nindiri, which has been 
in eruption and suffered seismic shocks in 1775, 1856, and 
1858. Momotombo was in eruption in March last. 

Statistics and seismological records are of emphatic 
worth in establishing the conclusions to which we shall 
presently refer. There seems even considerable justifica- 
tion for the assertions of many authorities that the 





volcanic wave is steadily moving towards Nicaragua, and 
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neither with earthquake nor a seismic wave, and these 
are the dangers most to be dreaded in connection with 
great constructive works. To estimate the possible 
effects of earthquakes is yet a very uncertain matter, but 
this seems a not inapt formula, that they produce in an 
immediate manner the consequences which would be 
brought about, in a time more or less long, by 
the gradual operation of ordinary forces. Masonry 
dams, therefore, solidly founded and well-constructed, 
might have relatively little to fear; but the same would 
not be the case with the high embankments of earth so 
generously distributed over the suggested Nicaragua 
route. Minor errors in construction, a minimum of 
stability, or the least settlement of the foundations, 
would invite fissures of which the effects might be irre- 
parable. A rupture of the embankments or dams of a 
canal of such length as was projected in Nicaragua would 
be a disaster so frightful that even need of having to 
consider it may be regarded as ample justification for the 
rejection of the scheme. If a temporary work had been 
involved, one might have ignored the alleged advance of a 
volcanic wave, trusted to the slowness of progression, and 
put faith in the advantages resulting from the mobility of 
the soil; but when there was question ofan enterprise which 
should endure, it would have been imprudent, to say the 
least, to have attempted a hopeless combat against forces 
before which even the greatest and richest of nations are 
absolutely powerless. More disastrous, however, than 
earthquake shocks may be seismic waves. That which 
accompanied the Krakatoa eruption rose to 72ft. at 
Sumatra, and to 118ft. on the Java coast, while the only 
known instance in Central America, that of the earth- 
quake of August 4th, 1856, resulted in the complete 
destruction of Omoa, on the Honduras coast. There is 
really no reason why the latter should remain exceptional, 
and it must not be forgotten that there have been warn- 
ings in the lakes of the voleanic chain. In Lake Ilopango, 
before the eruption of 1880, the waters rose 4ft. an 
afterwards sank 828ft.; while during the earthquake of 


djexcess of that due to the passage of the roller. 





1844, which destroyed the town of Rivas, the level of 
Nicaragua rose and fell in such a way as to cause im- 
mense devastation along its shores. These are but mild 
indications of the movements which a violent manifesta- 
tion of seismic force might produce in the waters of the 
lake relied upon as the only means of feeding the long- 
suggested Nicaragua canal. 

Of kindred dangers in the case of the Panama enter- 
prise there is happily a notable absence. There are no 
volcanoes in the neighbourhood of the canal line, nor has 
any eruption occurred in the region since the Miocene 
period. Considerable doubt is cast upon the accuracy of 
accounts relative to the earthquake of 1621, since which 
the country has experienced only feeble tremors, many 
of them due, there is little doubt, to the echo of distant 
shocks. The depression of the Pacific coast, and parti- 
cularly in Panama Bay, are not phenomena in course of 
operation, but already complete so far as regards the 
existing geological period; while the lines of folds and 
the distribution following these lines of volcanic or 
seismic activity show that Panama is situated in a sort 
of dead angle, or tranquil zone, equidistant from the 
nearest lines of disturbance, north or south. All recog- 
nised facts, in short, lead to the same conclusion, that 
this narrow portion of the isthmus is the most stable and 
least menaced region of Central America. Yet, so 
blinding may be the effects of partisanship, Senator 
Morgan dauntlessly declared a few weeks ago that, on 
the count of seismology alone, the situation favoured the 
Nicaragua claims by two to one. 

In our next and concluding article particular attention 
will be devoted to special features relating to the naviga- 
tion of the accepted route, the maintenance and operation 
of the latter, and the measures desirable to prevent it 
becoming a centre of infection. 








EXPERIMENTS ON RAILWAY AND 
ROAD BRIDGES. 


Tue chief points of difference, few as they are, which 
distinguish railway from road bridges are sufficiently 
marked in their action to produce results which have 
little or nothing in common pertaining to both types of 
structures. In the former the live load is greatly in excess 
of that carried bythe road design, and so also is the speed 
at which it travels. The combined effect of these two 
disturbing causes is therefore considerably more accentu- 
ated in the first than in the second class of bridges. One 
of the best methods of ascertaining the general results 
attending the transit of traffic over a bridge, with respect 
to vibration and shock, is by the use of recording or 
registering diagrams. Some interesting and instructive 
experiments have been made in this direction by M. 
Rabut, Ingénieur en chef des Ponts et Chaussées, from 
whom we quote in the present article. 

The diagram, Fig. 1, was taken at the bridge of 
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Asniéres during the passage of an express train. This 
structure carries four tracks, which rest upon five 
parallel girders. In the diagram the action of the passing 
load is rendered manifest by a succession of lines 
occurring very abruptly, but without any regular or 
periodic intervals. The deflection proceeds by uniformly 
increasing and subsequently by uniformly decreasing, 
the diagram terminating by several vibrations and 
oscillations, which quickly disappear. The second 
diagram—Fig. 2—represents the effect of the ordinary 


Fig. 2. 
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traffic, consisting of ommnibuses, vehicles, and foot 
passengers upon one of the arches of the bridge des 
Saints-Péres, at Paris. It will be seen that the deflection 
changes very gradually. The oscillations at the time of 
the experiments were perfectly isochronous, at the rate 
of four to the second. Their form is regular but sinuous, 
and their amplitude varies similarly to the deflection with 
the disposition and arrangements of the loading. This 
particular diagram is common to all road bridges, the 
only difference consisting in the period of the oscillations, 
and the maximum amplitude of the mean deflection. 
Another experiment was made on the bridge Jean 
Francois Lépine, which passes over the Great Northern 
line, and has a span of 132ft. The roadway is carried on 
jack arches, which would tend to render it more than 
ordinarily solid and rigid. The diagram in Fig. 3 was 





Fig. J. 





obtained from the passage of two steam rollers over 
it, weighing 30 tons each. When only one roller was 
used the diagram obtained was that represented in Fig. 4. 
In a subsequent trial of the same bridge, a number of 
men, weighing in all about a ton, passed over it in quick, 
regular steps, and, as seen in the diagram in Fig. 5, the 
maximum deflection produced by the vibrations was _ 


Rabut hence observes that there is danger in the evert 
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of any road bridge, no matter how strong it may be, 
being exposed to rhythmic shocks, even with a light 
loading. So far as English road bridges are concerned, 
except those belonging to the suspension type, we do not 
share those fears. It must be a very lightly built, poor 
sort of arch or girder bridge that wil! not withstand 
without fear of accidents a live load of this amount. 

The influence of rail joints upon bridges has been 
known and acknowledged for a long while, but little 
attention has been paid to arriving at an exact investiga- 
tion of the whole question. The following experiment 
upon a bridge, 14ft. in span, is instructive. A small 
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example was chosen purposely, in order to render the 
effect of the shock more appreciable, since it varies in the 
inverse ratio of the mass acted upon. A train was run 
over a rail joint of ordinary aperture placed at the centre 
of the girder, at a speed of fifty miles an hour, with the 
result that the static deflection was increased threefold. 
When the opening of the joint was entirely suppressed, 
the static deflection was still doubled. An increase of 
the opening to a little over one inch produced a deflection 
five times that due to the static load. It may be men- 
tioned that these proportions are not mathematically 
correct, but they indicate the drift of the test. The 
objection to dispensing completely with rail joints, either 
by electrically welding the rails together or rolling them 
of sufficient length, is supplied by the engineers’ chief bug- 





Against this view of 


bear, expansion and contraction. 
the matter, it is contended that the expansion of the rails 
is more specious than real, and is compensated for by the 


corresponding expansion of the metallic flooring. This 
statement is partially but not entirely correct, either in 
principle or practice, for the rails heat at a more rapid 
rate than heavy massive girders. 

A series of experiments conducted to obtain diagrams 
for the passage of a train over a rail joint on the bridge 
of Argenteuil, affords some excellent and suggestive 
results. The first trial was made upon a joint supported 
on a cross girder. A train drawn by a Heilmann electric 
locomotive, with two sets of four axles placed very closely 
together, constituted the moving load. In Fig. 6 is a 


representation of the diagram produced by the load run- 
ning over the joint at a low speed. The two camel-like 
bosses indicate the successive transit of the two groups of 
axles. At a high speed the effect is delineated in the 
diagram in Fig. 7, which is altogether dissimilar to the 
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former. In the one instance the almost insensible vibra- 
tions are replaced in the other by oscillations equal in 
intensity to the deflection. It was found that the stress 
upon the cross girder was doubled by these brusque oscil- 





lations. 
load when the joint is placed over a rail bearer is given 


A diagram showing the effect of the moving 


in Fig. 8, which is of marked significance. The train 


consisted of an engine hauling a large number of wagons. 





The deflection produced is but just appreciable, but the 
effect caused by the rail joints is fully displayed by the 
vertical lines, which in the diagram intersect the horizon- 
tal lines. Each of these lines represents the shock 
occasioned by the passage of a wheel over a joint, and the 
sudden increase of the stress upon the rail bearer is very 
apparent. These experimental diagrams demonstrate the 
difference that exists between the effects of road and rail 
traffic upon bridges, or, in other words, upon bridge floors, 
which in the one case are subjected to elastic vibrations, 
and in the other to abrupt oscillations. Similar results, 
but of amore serious character, have been found to attend 
the action of wheels, in which a certain part of the tires 
had become flattened. Rails have been frequently broken 
in this manner. As an example, an engine running from 
Paris to Limoges, broke in one night a hundred rails on 
one side of the track, and in returning fractured fifty 
upon the other side. Upon examination one of the 
wheel tires was found to be greatly flattened at a certain 
part. 








THE SIMPLON TUNNEL AND ITS 
CONSTRUCTION, 
No. I. 


On the 27th June the boring of the Simplon Tunnel on 
the Italian side had reached 4800 metres from the mouth 
near Iselle. The actual rate of progress for the past 
three weeks has averaged 9 metres per day, and for the 
last ten days the record has been made daily of 10 metres. 
This rapid advance is due to the passage through a strata 
of anhydrite, succeeding immediately upon a general 
jumble of the stratifications, and which followed upon 
decomposed schistic mica and subterranean watercourses. 
But to base the vaguest computation upon this fortunate 
encounter with a fairly dry and friable material would be 
absolutely vain, as have already been all the newspaper 
calculations which periodically serve to amuse the public 
without ever being realised in any point of fact. 

Up tothe present even geologists had not foreseen this 
strata of anhydrite, and their previsions upon preceding 
stratifications have been proved to be utterly unreliable, 
theory differing all along from the fact. Then, again, as 
to the theories upon the underground springs, nothing 
which has been said or published up to this day can be 
relied upon. Geologists say, variously, that the ingress 
of water will augment ; that it will decrease slowly; and, 
lastly, that it will remain constant. To all these theories 
the engineers in charge pay no heed, remaining always 
upon the alert for the least foreseen and for the least 
expected. The work is carried on continuously and 
tentatively, the mode of working changing whenever and 
wherever the conditions of the material and direction of 
pressure vary. In the present there is nothing to indi- 
cate any change in the eight sources of inflow, the 
monthly report on the various inlets showing that on 
June 10th the amount of water was precisely that which 
it was on May 10th, viz., 220 gallons per second—the 
precise quantity. Nevertheless it is probable that this 
amount will vary according to the season, and increase to 
a maximum in August and September, and descend to a 
minimum in January, according, in this respect, with the 
variations of outside streams, and due to melting of the 
snow. 

But this, 4s everything else, is pure speculation, and in 
the following description of the tunnel, and the methods 
of working therein, an attempt will be made to correct 
some of the multitudinous errors which have for a couple 
of years past appeared in the daily papers, and been 
transcribed therefrom, in all good faith, by the technical 
press—particularly of France. These errors are very 
serious, and were at first a source of amusement to the 
engineers in charge, but who have since then abandoned 
the notice previously given to these incorrect or fanciful 
literary works. 

These fictitious notices have been such that resort will 
be made later on to plans and graphic illustrations in order 
to establish a correct idea of the line of the tunnel, 
and of the actual state of the work and the methods of 
construction employed. 

teaders have already seen the names of Cairasca 
torrent employed in connection with the tunnel, and from 
which it is impenetrably separated by a great distance of 
hills, and of Crevola in connection with the line of pene- 
tration. A complete plan of both this latter, with its 
single helical tunnel, and of the great tunnel beyond, will 
be added in order to serve as a guide and as a guard 
against the misleading descriptions which will un- 
doubtedly continue to appear in the newspapers and 
elsewhere. 

The difficulties of construction will be illustrated by 
hand sketches and photographs, but even in this it is 
not to be supposed that the obstacles encountered in the 
progress of the Simplon Tunnel have ever, so far at least, 
been equal to those which many years ago were success- 
fully overcome by the aid of wood timbering alone in the 
perforation of the Apennine ranges, and consisting 
always of a plastic and treacherous material. 

Rectangular steel frames of I section placed at any- 
thing between lft. and 3ft. apart, or even closer together, 
according to the degree of saturation of the rock, and, 
therefore, of the pressure from all sides and from below, 
have temporarily sufficed for the worst portions of the 
tunnel, and permitted the regular continuation of the 
work. In case of yet greater difficulties, possible at any 
time, the sectional depth of the beams can be increased 
to any desired extent, and in extreme cases they can be 
placed in contact. 

By this system of preliminary construction, and apart 
from the expense thereof, it is expected to meet success- 
fully any amount of pressure. This form of temporary 
construction has in some cases cost up to 22,000f. per 
frame fully installed. As concerns the entire scooping 
out of the material around these temporary erections 
in order to first get in a massive foundation of masonry, 
and then, when thoroughly set, to commence the building 





of the external vault, and that in spite of the inward rush 
of water from above, resource will be had to sketch dia- 
grams made in the tunnel. They will show the work as 
it is being carried on at the moment of writing, but it is 
always necessary to bear in mind that the mode of work- 
ing may change at any time in order to suit the exact 
exigencies of the material traversed. 

At present the masonry lining of the principal tunnel 
has been carried forward to near the fourth kilometre, 
and this revetment is even more substantial than was 
presented by the contract, and its whole length is ab- 
solutely free from all drip. 

As for the auxiliary tunnel No. 2, it is now a mere 
watercourse. Its heading has been abandoned, and is 
being reached by working backwards from another section 
farther forwards, and the forward heading of which latter 
is about 100 metres behind that of the main advance 
heading. 

On the whole, the progress at the Italian end is ex- 
tremely satisfactory; but to speculate upon whether the 
tunnel will be achieved in the given time or not is to 
venture upon a ground which not the ablest engineer of 
the Simplon would trust. 








THE CONSTRUCTION OF A FIRST-CLASS 
FRENCH LOCOMOTIVE. 
No. I. 

THE Belfort locomotive works are situated at the north- 
eastern extremity of the Paris, Lyon, and Mediterranean 
ailway, near to the eastern end of the French Eastern 
line, and close to the Alsatian frontier. 

The land covered by the company’s works and work- 
men’s village is of considerable extent both on the north 
and south sides of the Eastern main line, and there is, 
moreover, plenty of free space yet available for any 
future developments. The average number of men em- 
ployed is 3500, and the entire productive capacity is fifty 
of the heaviest four-cylinder compound express locomo- 
tives, or sixty-five locomotives of all descriptions per year. 
In other departments the machinery produced is steam 
engines, large gas engines, heavy electrical plant, and 
some special forms of textile machinery. Including the 
branch works at Grafenstaden, Alsace, the total output of 
the two locomotive departments is 120 locomotives and 
tenders, representing about 150,000 horse-power annually. 
Reckoned by numbers alone, the yearly productive capa- 
city decreases by reason of the augmented size of the 
engines and the duplication of their parts as in four- 
cylinder locomotives, whereas the horse-power produced 
really increases. 

The main works of the company are at Mulhouse, 
between Belfort and Basel, and where the speciality is 
textile machinery and steam engines. It is there also 
that the designs are made when required for the 
machines built at all the company’s works. 

Entering the Belfort works, in passing through the 
main offices facing the railway we arrive first at a tem- 
porary annexe of the electrical machinery branch, and 
note therein a large number of heavy punches and shears 
dealing with sheet iron discs, constructed by a noted 
American firm, and also others of an improved French 
design, said to be better. The next building contains the 
machine tools for the preliminary working of the plates 
for boilers and frames, and which, as is very general with 
such establishments, is not very brilliantly lighted, but is 
to give way before long to a new shop brought fully up to 
date. Its principal appliances are shears and punches, 
ovens for heating, and power rolls for straightening or for 
bending plates to the required radius. 

We will describe the work accomplished by the various 
tools, according to the order of sequence followed in the 
different stages of construction for a first-class four- 
cylinder compound express engine, as, for instance, a 
four-coupled bogie engine of the French Western Railway. 
The steel boiler plates are obtained variously from such 
firms as the Forges of Denain and of Anzin, the Forges 
and Acieries de St. Etienne, and occasionally from 
Creusot. As there is no planishing to be effected, the 
first operation on the barrel plates is to mark them out 
and punch a few temporary working holes, and then 
chamfer or dress their edges on a plate-edge planing 
machine. The plates are next, after being heated, bent to 
shape in the bending machine, and subsequently an- 
nealed. The rings and tube plates are then temporarily 
bolted together, and the holes drilled for the seams and 
for the boiler mountings; the positions for the domes, 
chimney, &c., are next marked off, the rings and plates 
dismounted, the longitudinal seams riveted up, the large 
boiler holes roughed out to contour by drilling, their 
edges chipped smooth, the rings once more assembled, 
and the telescopic joints finally riveted up. 

The prevailing method of construction is that of tele- 
scopic circumferential seams and butted longitudinal 
joints, with broad inside and narrow outside strap plates. 
Occasionally, but very rarely, the outside welt-strip is 
made of the same width as the inside cover strap, with 
the double row of rivets in double shear. The rivets used 
are at present of “nerve ” iron of 35 to 38 kilos. fracture 
resistance per square mm., and 30 to 28 per cent. elonga- 
tion; but with the impending installation of riveting 
machines iron will be replaced by steel. 

Coming now to the fire-box shell, its front and back 
plates, which are still very creditably hand-flanged at 
Belfort, are first edged, the stay holes drilled in the sides 
and crown, besides the holes for the tubes in the flue 
sheet, and the whole of the plates then assembled and bolted 
together and likewise attached to the barrel, followed 
by the drilling of the seam rivet holes, and subsequently 
by their reaming—see Figs. 1 and 2—this latter opera- 
tion being effected by hand tools, run by means of spiral 
gear from one of the small electro-motors, which at 
Epernay and Winterthur, besides at Belfort, are found to 
be extremely convenient for this work. 

The greater part of the fire-box shell is now riveted, 
one shell plate being, however, left unfinished, in order 
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Fig. 1—-TAPPING STAY BOLT HOLES 


to permit the insertion of the wide inside fire-box from 
below—for the system, followed by a certain English 
railway and also in Switzerland, of lowering the copper- 
box in through the fire-box end, and of reversing the 
back plate flanges in order to rivet up the boiler head, 
is not current practice in France. The succeeding opera- 
tion of closing up the foundation ring rivets—which is 
effected while hot by a Tweddell hydraulic riveter—is 
followed by the making up of the two boxes at the fire- 
hole. Then commences the preparation of the stay 
holes, reaming and tapping the two fire-boxes simul- 
taneously. This is done just as is shown in the 
views Figs. 1 and 2, either by means of a suitable 
universal arrangement of flexible coupling attached to a 
roof girder and driven from any fixed electro-motor, or 
with the same gearing driven directly from the portable 
machine previously mentioned. The speed of the tools 
for reaming and tapping is 125 revolutions per minute. 
The machines are of about 3 horse-power, using a current 
of 110 volts. The two fire-box plates are reamed and 
tapped complete at the rate of from 20 to 25 holes per 
hour, and the stays are screwed home at the same speed 
of 125 revolutions. Upon inquiry as to the value of these 
portable machines, we understood that the tool with 


flexible driving gear was worth 1000f. and the electro- | 
| integration of the head, we have seen a small iron plug 


motor 700f. 

We next come to the stay-making. These screws are 
not manufactured in the brass turnery, but by a special 
stay-making plant situated in immediate proximity to the 
group of boilers in course of being stayed. Its capacity 
is equal to 31 of manganese alloy and 36 copper stays per 
hour, or the equivalent of at least six locomotives per 
month. The turned lengths of copper or of alloyed 
bronze are dropped between three steel] straightening 
rollers having a cam self-centering movement operated 
by pressing a lever, the rods then being thrown out 
rapidly into a tray behind correctly pop-centred. 

For the drilling there are both ordinary horizontal and 
double-headed vertical drilling machines, but the latter | 
are preferred as prodicing work of greater truth. The | 
feed is by hand, and a gauge stops the drills at mid- 
length, the piece being then turned round and completed 
from the opposite end. In an examination made of the 
bore the meeting of the two cuts was scarcely discernible. 
The stays are then completed on very small automatic 
screwing lathes comprised in the same battery, and 
whereon a second pass of the tool suffices to finish the 
thread perfectly. 

As is now customary, the top horizontal and front 
vertical rows of stays, as well as those around the fire- | 
hole, are of manganese bronze. The Nord Company, 
and recently also the Midi, prescribe all manganese 
screw stays except for those in close proximity to the | 
fire. The ordinary copper stays are riveted as usual; | 
but we remark that no attempt is made to do more than | 
flatten—aplitir—the heads of the manganese stays. The | 
experience with stays alloyed with manganese at Belfort | 


has been, according to one of the exceedingly intelligent 
Belfort shop foremen, that in the oblique hammering on 


yellow stay heads, in order to round them well over, the | 


metal fibres are broken up or disintegrated by the per- 
cussive action—sufliciently, at all events, with the heat, 
expansion and contraction, stress and rolling concussions, 
eventually to cause them to “ weep,” and probably create 
doubts as to the trustworthiness of the metal where 





Fig. 2—REAMING RIVET HOLES 


of planing or grinding the sides of the frames appears to 
be followed only by English makers, and, in spite of the 
advantage thus obtained in ensuring, as it does, a greater 


| accuracy and ease in erecting frames and motion work, 


attended with less necessity for verifying with tight lines 
and gauges, yet the English method does not appear to 
be adopted elsewhere at present, notwithstanding that 


| the horizontal frames made of steel castings—now more 


ignorance might really have existed as to the proper | 


treatment of it in such stays. 
of strength, stays of manganese alloy are found in France 
to last longer than copper. 

Shearing the stay ends is done at Belfort by hand. A 
box containing a crescent-shaped cutter at the end of a 
6ft. lever is applied to the stay end, and, by means of an 
attached rope, the lever is pulled down, two men being 
required for copper and four men for manganese stays. 


Apart from the question | 


and more employed for bracing the side plates—are 
sometimes milled along their whole length where riveted 


| to the side frames, and present, therefore, a most excel- 
| lent basis for the construction of engine frames which 


The cutting done thus, all from one side, is, of course, | 


less even in its results than by compressed air tools 
operating a pair of cutting jaws, a system which is not 
at present in use at Belfort or Grafenstaden. 


The differences in practice with hollow stays by various | 


makers are notable. Here the stay holes are open in the 


fire-box only, and the outside ends merely closed up by | 


the riveting ; elsewhere, and probably to lessen the dis- 


inserted in the well-rounded outside heads of manganese | 


bronze stays; with yet others the copper stays are only | 


bored toa depth reaching to the water space at either end; 
while in Eastern European practice the outside ends of all 
the stays are opened out after the riveting, and a small 
ferrule is placed as a conduit between each stay and the 
lagging. 

With the other copper screws in the boiler are to be 
noted a number of square and tapped projecting copper 
studs, to which, later on, are secured iron hoops or sup- 
ports for the lagging plates—there being no cleading. 
As a non-conductor a layer of hot air within a hermeti- 
cally-closed envelope is considered by 
engineers to be, if not the most perfect, at least by far the 


have planed sides. The engine parts are, of course, inter- 
changeable, being made to standards by the usual means 
of jigs and templates. 

Mounting the finished parts upon dummies or models 
does not appear to be practised at Belfort; but there 
exists an excellent system of giving the fitter the whole 
of the crosshead slides, motion plates, or brackets, «c., 
to assemble at the bench, where it is done with special 
facility, and, therefore, greater certainty than at the frames, 
and when so mounted at the bench the assembled parts to 
some extent form, themselves, a gauge for the due align- 
ment of the frames. The frame rivets are heated and 
closed up by hand hammers. At the other works of 
Grafenstaden the hydraulic riveter is used. Tight lines 
and special squares are employed for testing the parallelism 
and squareness of the frames and the motion; but these 


| appliances present no special features for remark as do 


some novel contrivances seen in use elsewhere, and to 
which more particular reference will be made in due 
course. 

The hornblocks are nearly always in two pieces, but to 
compensate for the weakness of the frame above the 
cranked axle it is strongly reinforced by a large iron plate 
of horseshoe pattern. The rear driving boxes of Nord 
engines have, by exception, hornblocks in a single piece. 


| As generally practised in England, the axle-box guides are 


continental | 


most practical system of jacketing both for boilers and | 


cylinders, as, after repairs, the replacement of non-con- 
ducting compositions is apt to be done defectively. 
Returning afew steps to the plate-shop. The frame 
plates are here planished, scribed, and dot-punched from 
templates, a large hole being drilled for the corner con- 
tours, and the waste metal then roughed out by a special 


| punching machine with oblong punches, after which the 


side-frames are clamped by packets of the half-dozen on 
the bed of a double-headed frame slotting machine, the 
largest of these being a very fine tool, made at Grafen- 
staden, with a 9}in. cut. 

Occasionally this work on the plates will relieve 
internal strains in the fibre of the metal of one plate 
more than of another, but the disparity is- so slight that 
to correct this spring it suffices simply to dress off the 
top edge of the frame level with the others. The practice 


| taking up the wear on their vertical faces. 





most often riveted and not bolted, as is the custom in other 
French shops. A’ detail to note in the driving boxes of 
the Nord engines is the abandonment of screw wedges for 
In place of 
wedges there are liners of }in. brass screwed to tongued 
iron plates, the latter being fixed to the hornblocks by top 


| and bottom bolts, and easily dismountable for renewals. 


Engines for another French railway were also fitted here 
in this manner, but the same company has since then 
returned to the screw wedge. 

The tie-bars between the hornblocks are of the usual 
flat pattern and riveted. In some Paris, Lyons, and 
Orleans engines the adjustable kind with longitudinal 
bolt and sleeve have, however, been fitted. 

Coming now to the general machine shop and to parts 


‘of the mechanism, we note that bronze slide valves are 


always used and studded all over with plugs of white 
metal. Balanced valves with Trick or Allan steam 
channels were not noticed with engines in course of con- 
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struction. The valve buckles differ in type according to 
various locomotive specifications—some of them of iron 
being distinct from the steel valve spindles to which 
their sockets are cottared, while others, the most 
approved form, consist of a single heavy forging, of 
extra mild steel for the P. L. and O., Ouest, and Midi, and 
of iron for the Nord and the Est. With the single forg- 
ing there is, of course, no working loose possible between 
the buckle and spindle. 

The valve spindle guide brackets for recent Nord engines 
are of a new type formed of iron castings, with an iron 
bar carrying at one end a bronze casting or guide liner of 
II section, the lips of which guide a buckle fixed on the 
end of the valve spindle. As this same buckle, made 
variously of iron or mild steel and hardened, serves also 
to clasp the top end of the advance lever, the effect 
realised has been to bring the whole of the valve gear 
into one and the same plane, and so to avoid oblique 
stresses in the Walschaert valve motion. The bronze 
casting referred to is riveted to the iron guide bar, and 
while thus assembled the bronze and steel ends are 
dressed off level at one fixing beneath an edge-milling 
cutter. 

The crosshead slides or slippers for some of the engines 
in construction are distinct from the crosshead, and are 
in this case of cast iron, and studded with white metal 
“ pattens ” similarly to the slide valves. 

Wherever possible milling is made to replace other 
forms of machining, and its advantages find a very full 
application at Belfort, without, however, abandoning 
planers or slotters, where those machines are still suffi- 
cient for producing good work. The driving and the 
valve motions are entirely of milled work. 

The channelled or I section of the steel connecting 
and coupling rods is produced by milling. In some cases 
the Nord Company has specified that the I section for 
coupling and connecting-rods should be produced at the 
forge by swaging; but the builders appear to consider 
this rather costly method to be an unnecessary mecha- 
nical refinement. 

All rod ends of the motion having plain eyes are, after 
hardening, bushed with Stone’s bronze forced into the 
holes under hydraulic pressure. This bronze is found 
to wear equal to steel for bushes, and, while less liable 
to heating than the latter, would save the motion work if 
the bearings ever chanced to grip. 








NINTH INTERNATIONAL NAVIGA- 
TION CONGRESS. 
No, I. 

Tr was decided at Paris, where the Congress met in 1900, 
that the following Congress should be held at Diisseldorf, 
and there the members and delegates have been as- 
sembling for several days. They mustered in great 
numbers on Sunday, 29th inst., when a reception was 
given at the Town Hall by his Excellency Herr Schultze, 
the Minister of Public Works, followed by a sumptuous 
banquet. 

The Congress was opened next day, and it is too early 
to say what numbers are present, but it was evident from 
the first that there would be a record attendance, because 
the Emperor has taken so keen an interest in the matter. 
Indeed, it was only on account of the recent death of his 
friend, the late King of Saxony, that his Majesty was 
prevented from opening the Congress in person. 

He, however, deputed the Crown Prince to take his 
place, and to mark the importance of the gathering the 
attendance comprised among many others the Ministers 
of Public Works, Commerce, Railways, and Education 
for the German Empire. 

The Emperor is desirous of adding still further to the 
facilities for water transport in Germany. Having com- 
pleted the Dortmund-Ems Canal, he is anxious to start 
on the much larger projected canal through mid- 
Germany which would connect the navigations of the 
Rhine, Weser, and Elbe. The first length is on the 
Dortmund-Ems, which joins the Rhine at Ruhrort. The 
Mid-German Canal would leave this at Bevergern and 
strike due east. The Emperor is, no doubt, alive to the 
importance of making his people acquainted with the 
Canal question, taking as his guide the fact that Brussels 
has proceeded from Congress to contract. 

Tt may be well to remind some of our readers that the 
first International Congress was held at Brussels in 1885, 
and met shortly after the passage of the Manchester 
Ship Canal Bill through Parliament. Mons. A. Gobert, 
of Brussels, was the first general secretary, and he is 
now representing the Belgian Government at Diisseldorf 
as one of their delegates. In his speech at the opening, 
Herr Schultze referred to M. Gobert as the father of the 
International Navigation Congress. 

The delegates from Great Britain are Major-General 
Hutchinson, R.E.,C.B., who is entered as having formerly 
been Inspecting Officer of Railways in the Board of Trade, 
and Colonel Watson, R.E.,C.M.G. The latter spoke for 
Great Britain, and was the only functionary who spoke 
arrayed in martial attire, with the exception of his 
Imperial Highness. 

The Congress is sitting in two sections—Section 1, 
Inland Navigation ; Section 2, Ocean Navigation. Papers 
will be read on these subjects during the following days, 
and excursions made to various works in the Empire, 
including the harbours of Bremen, Bremerhaven, Ham- 
burg, and the Kaiser Wilhelm, or Kiel, Canal; nearer 
Diisseldorf, the Rhine Navigation, the Dortmund-Ems 
Canal, Krupp’s works at Essen, &c. 

The first day’s sectional meeting on June 380th dealt 
with “The Surmounting of Great Ascents,” in Section 
No.1, and the “ Question of Ship Tolls,” in Section No. 2. 
The first subject produced several papers, three from 
Germany, three from Belgium, two from Great Britain, 
two from Austria, one each from France, Russia, Sweden, 
and the United States of America. 

The English papers are by Mr. J. A. Sauer, 


THE 





M. Inst. C.E., of the Weaver Navigation, and Mr. Gordon 
Thomas, engineer of the Grand Junction Canal. 

Many of the papers refer to the various methods 
adopted hitherto, by which the difference of water level 
has been overcome in canals, such as docks, inclined 
planes of various descriptions, and hydraulic lifts. As 
the latter have comparatively recently come into use, we 
quote the following table :— 


Carrying Weight Height 
Lift at capacity of of 

of boat. tank. stroke. 
Tons. Tons. Metres. Feet. 
Anderton, England 1872 ... 100 ... 250 ... 13-0 = 42-64 
Fontinettes, France ... 1888 ... 300 ... 800 ... 13-5 = 44-28 
La Louviere, Belgium 1888 ... = ...1000 ... 15-4 = 50-51 
15-0 = 49-20 


Henrichenburg, Germany... 1899 to 1 3000 ea 
(i000 J 

It is impossible to find time to correct errors in tables, 
but we merely point out that the height overcome at 
Anderton is something over 50ft., and would suggest 
that the Permanent Council of the Congress should 
impress upon contributors the desirability of accuracy. 

Mr. Sauer, who has had charge of the Anderton lift for 
fifteen years, is of opinion that when the change of level 
necessitates a flight of more than two locks, the advan- 
tage lies_with a mechanical lift of some kind; but he 
prefers two locks of 20ft. or less to a mechanical lift, and 
this notwithstanding the fact that the Anderton lift is 
working thoroughly well after twenty-seven years’ wear, 
and has cost on an average £440 per annum for repairs. 
Owing to faulty design and a poor casting, the top 
lengths of the two presses were renewed some twenty 
years ago. This would swell the repairs bill for that 
year to a very great extent, so that the average expendi- 
ture for ordinary wear and tear would be less than the 
sum named. He further quotes that the lift at La 
Louviere cost £50,000, while three locks on the same 
canal cost £60,000. If there is water to lock with all the 
year round, the additional £10,000 would be well spent in 
providing locks. 

Quite recently a Commission appointed by the United 
States Government to prepare plans and estimates for 
two waterways from the Great Lakes to tidewater, one 
having a depth of 21ft. (6-4 metres), the other a depth of 
30ft. (9°1 metres). The Commission reported that :— 

A careful investigation was made to determine the dimensions of 
the most economical ships for the waterways under consideration. 
The dimensions of the type-ships adopted by the Commission are 
as follows :—For the 30ft. waterway : Length, 540ft. (165 metres) ; 
beam, 58ft. (17-7 metres); draught, 27ft. (8-2 metres). For the 
2lft. waterway: Length, 480ft. (146 metres); beam, 52ft. (15-8 
metres) ; draught, 19ft. (5-8 metres). In fixing the dimensions of 
the locks, however, it was further considered that it might be 
desirable at some future time to pass battleships of large dimen- 
sions constructed at Lake ports. The dimensions finally adopted 
for the locks are as follows:—Lock for the 2lft. waterway : 
Length between quoins of gates, 600ft. (183 metres); width, 60ft. 
(18-3 metres). For the 30ft. waterway, single lock : Length be- 
tween quoins of gates, 740ft. (226 metres); width, S80ft. (24-4 
metres). When two or more lifts are combined into a flight, 
two lines of locks are provided. The locks in both lines have 
the same length as single locks; but in the 30ft. waterway the 
width in one line is reduced to 60ft. All locks, except those in 
series of more than two lifts, have intermediate gates dividing 
the chamber into two unequal parts, so that either the whole 
or a part of the lock may be used. In both waterways guard 
gates are placed at the head and foot of each single lock, and 
at the head and foot of each flight, so that any leck can be 
quickly prepared for pumping out or draining. 

The Commission had to deal with some exceptionally 
high lifts. The difference in level between Lakes Erie 
and Ontario, between which the Niagara Falls are situ- 
ated, is 818-8ft. = 97°2 metres. This is proposed to be 
surmounted by two flights of double locks at Lewiston. 
There are six locks in the upper flight, 40ft. lift, and two 
in the lower flight of 39°2ft. = 12 metres lift. The Com- 
mission reported that they had given great attention to 
the question of gate construction for these large locks 
with high lifts, and were satisfied that the proposal was 
reasonable and practicable. For a lock at Lake Champ- 
lain they were prepared to go as high as 52ft. = 15°8 
metres lift. As regards cost, no relative rule could be 
laid down. At Lewiston the high lifts were found to be 
the most economical. The Report is presented to the 
Congress by . Lieut.-Col. Raymond, United States Army 
Engineers, with plan, longitudinal and cross sections of 
walls and details of the lock gates. Every description 
of gate hitherto used is passed in review by the 
Commission. The sliding, lifting, and plunging gate, 
single-leaf gates revolving about a vertical axis at one end 
of the lock, and a quadrant gate about a vertical axis at 
the centre line of the lock. Also the bascule gate; but 
after exhaustive research it was decided that the 
ordinary form of mitreing gate was the best to adopt, 
with a rise on the sill of one-fifth the width of the lock 
entrance, the material to be steel. The reason for this 
is stated to be entirely due to the fact that the life of a 
timber gate is so short, needing repair after ten to fifteen 
years, and renewal after from fifteen to twenty years. 
This is not the experience of lock gates in England. On 
many docks and navigations the gates are in continuous 
use until they are removed owing to alterations and 
enlargements. In a paper by Mr. Hunter it is stated 
that the only limit to the life of a greenheart gate is that 
of the existence of the ironwork in the bolts and fasten- 
ings, and he quotes the reconstruction of the entrance of 
the Canada Dock, Liverpool, where the sill was recently 
lowered. The gates were, at the time they were built, 
1857, the large span gates of the world of docks, the 
entrance being especially wide to accommodate the s.s. 
Scotia, the large and noted paddle-wheel steamer of the 
Cunard line, requiring an entrance 100ft. wide. Forty 
years later screw steamers required equally wide 
entrances and much deeper water. The gates were 
taken to pieces and found to be perfectly good for all 
practical purposes, even to the tenons and mortices, so 
that having provided new vertical posts, the old horizontal 
beams, after forty years of active service in the most 
exposed entrance at Liverpool, were used in building the 
new gates. 

If timber gates are not sufficiently strong to begin 


with, or liable to attack from seaworm, the case for metal 
becomes a different one. 

The proposed gates rely on the anchors, and are not 
designed with rollers. Electrical machinery is proposed 
for operating the gates. The cost of these locks as esti- 
mated by the Commission is as follows :—— 


Dollars, Marks, 
Standard single lock of 20ft. lift, with 
intermediate gates, 30ft. channel 1,031,659 = 4,334,702 
Standard single lock of 20ft. lift, 21ft. 
ee aoe 626,933 = 2,634,172 
Lewiston flight of six locks, lifts 40ft. 
each, 30ft. channel... 12,296,609 = 51,666,424 


Lewiston flight of six locks, 
each, 21ft. channel... ... 8,206,614 = 34,481,571 

The detailed estimates are given in the report of the Commission. 

The conclusions arrived at by the Commission are, in 
brief:—(1) That the ordinary lock is the best method 
yet devised for overcoming the differences of level. 
(2) That single vessel locks are generally preferable to 
fleet locks. (8) That intermediate gates are desirable. 
(4) That gates can be constructed and worked with safety 
for lifts up to 52ft.=15°8 metres. With low lifts the 
freight capacity of waterway is greater; but high lifts 
facilitate the rapid passage of the individual ship. (5) 
The walls, &c., Jould be of Portland cement concrete, 
the gates of steel. (6) The horizontal type of gate is 
preferable for large pressures, and for shape the straight 
and not the arch form. 

Mr. Gordon Thomas is a strong advocate for inclined 
planes. He has recently constructed one of these near 
the Foxton Locks between Rugby and Leicester. The 
original canal had a flight of ten locks to surmount a rise 
of 75ft. 2in. The boats carried 33 tons on a draught of 
3ft. 4in. It took 1} hours to pass the locks, and the con- 
sumption of water is given as 30,000 gallons. The lift, 
which is fully described in the paper, consists of two 
tanks. One ascends as the other descends, but unlike 
the older inclined planes, the vessel is hauled up broad- 
side on. Each tank takes two 33-ton or one 70-ton boat, 
and the passage is made in twelve minutes. Cost of 
works, £40,000. This appears to be a satisfactory adapta- 
tion of plan to locality, and, after all that can yo said in 
favour of abstract principles, the engineer should be 
guided by the facts he has to deal with as they occur. The 
following extract from his paper describes the Foxton lift :— 


The Grand Junction Canal Company has recently carried out a 
work of some magnitude, its object being to reduce the loss of 
time and consumption of water caused by a staircase of ten locks, 
adaptable only for one 33-ton vessel. The period of transit 
hitherto occupied by one of such vessels, either up or down, being 
75 minutes, and the consumption of water for each operation of 
that flight of locks being 30,000 gallons, to which must be added 
the further loss by leakage, which is inseparable from the lockage 
system. To have constructed a new flight of locks similar to the 
old flight would have been the work of perpetuating the condi- 
tions of working which have hitherto existed, viz., loss of time in 
transit and loss of water by lockage and leakage. The total rise 
of the flight of the ten locks referred to is 75ft. 2in., and repre- 
sents the difference of altitude between the upper and lower 
levels of the canal, which had to be considered in devising an 
improved means for transferring vessels from one to other of the 
canal levels. The new means of passing vessels from one level to 
another, which has been recently carried out at Foxton, may be 
designated the ‘‘ Thomas lift,” an apparatus constructed for the 
purpose of transferring barges and other vessels from one level to 
another on canals and other waterways in lieu of an ordinary lock 
or flight of locks, its object being to minimise the loss of water 
from the higher to the lower level, which is inseparable from the 
ordinary system of lockage, and to provide for the passage of 
vessels simultaneously in both directions at a single operation 
between levels of widely different altitude, whereby the loss of 
time incidental to the passage through a flight of locks is in a 
great measure reduced. 

Generally this invention consists of a system of wet docks wherein 
vessels to be transferred are water-borne ; the docks are mounted 
on wheeled carriages adapted to support them horizontally and to 
run on inclined railways extending eee the higher and lower 
water levels ; such railways being transverse to the length of the 
docks, which travel b side on so as to admit of a short length 
of wheel base anda steep grade. The docks are provided with 
end gates which open and close for the admission and egress of 
vessels by rising or falling in a vertical plane, suitable grooves 
being provided for the gates to work in, and means are provided 
for making a water-tight closure. The end of a dock when in 
position at the top of its inclined railway makes a practically water- 
tight joint with the standing work of the extremity of what may 
be termed the head bay or upper pond; the dock then forms a 
continuation of the upper canal, there being also a similar gate 
provided at the end of each of the upper bays to retain the water 
in the upper level of the canal when the docks are absent. The joint 
between the end of the dock and the standing work of the upper bay 
is a direct butt joint between suitable faced surfaces at ee totten 
and sides of the end of the dock which close by a direct butting 
motion of the dock against corresponding surfaces on the standing 
work. The butting motion of the dock is obtained by hydraulic 
pressure rams acting on the reverse end of the dock, thereby 
causing the dock to move towards the standing work upon the axles 
of the wheels carrying the dock, sufficient traverse upon the axles 
for such purpose being provided. The pressure rams also retain 
the dock in its proper position of contact with the standing work 
as long as may be necessary for manipulating the vessels. The 
lower portions of the inclined planes d d below the level of the 
water in the tail bay, which is an unimpeded continuation of the 
lower canal—hoisting gates not being necessary—so that the docks 
with or without floating vessels run down into the water and so 
establish a conneetleat Wile as regards level and alignment with 
the water in the lower level canal, so as to allow of vessels being 
hauled either in or out of either of the docks, 

The two inclined planes are placed side by side, and although at 
the same inclination, and extending between the same levels, they 
are not in the same plane, but echeloned so that the one extends 
from the right side of the head bay to the right side of the tail bay, 
whilst the other extends from the left side of the head bay to the 
left side of the tail bay. 

In order to compensate for the alteration of the balance between 
the ascending and descending docks consequent on the immersion 
of the descending dock in the lower pond, the normal gradient of 
the railways at the —_ ends of the inclines is gradually 
diminished so as to avoid the necessity of providing for the great 
variation of the haulage power which would otherwise be necessar 
in order to overcome the unbalanced weight of the ascending doc 
when the descending dock is immersed in water. 

So that the dock shall preserve its horizontality—i.c., shall 
preserve its normal | meray relatively to the surface plane of the 
contained water—whilst travelling on the part of the incline of 
which the gradient is gradually varied as above mentioned, each of 
the carriages upon which the dock is supported is provided at the 
side towards the top of the incline with duplicate sets of wheels, 
the wheels of the two sets being in different vertical planes, and at 
the upper part of the incline different sets of rails are provided for 
each set of wheels, 


lifts 40ft. 
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Cc 


BOILER FEED PUMPS. 





For the feeding of the main range of boilers at the | 
Wolverhampton Exhibition Joseph Evans and Sons have | 


installed a battery of feed pumps. 


extension of the boiler-house and draw their water from a | last by the Right Hon. Gerald Balfour. 


INTERNATIONAL TRAMWAYS AND LIGHT 
RAILWAYS EXHIBITION. 


Tue second International Tramways and Light Railways 


They are fixed in an | Exhibition was opened at the Agricultural Hall on Monday 


In point of the 


storage tank which is supplied from the Corporation mains. | number of exhibits this second Exhibition shows just double 
The boiler pressure is 180 1b. per square inch, and the dis- | the first, while the objects exhibited this year, talen all 


charge water passes through a 
relief valve loaded to 200 lb. per 





square inch pressure when not 
required in the boilers. There 
are in all three feed pumps, all of 
which are compound, two of them 
being horizontal and fitted with 
the makers’ patented Cornish 
system of compound steam cylin- 
ders, and double-acting outside- 
packed ram pump ends. The 
steam cylinders are Yin. and 16in. 
in diameter respectively, the rams 
being 74in. in diameter, and all 
having a stroke of 24in. Each of 
these two pumps is said to be 
capable of delivering 8000 gallons 
of feed-water per hour against 
full steam pressure, and each to 
be capable of providing the maxi- 
mum amount of water which the 
boilers are likely to be called 
upon to evaporate. On the other 
hand, it is stated that they can 
run at as low a rate as two piston 
feet per minute. The valves in 
the pump end are of the double- 
beat type, and are made of gun 
metal with flat faces. Each 
pump has a large air vessel and a 
vacuum chamber, with the object 
of reducing shocks both on the 
suction and delivery sides to a 
minimum. Indeed, as might be 
expected from pumps made by 
this firm, all the three are work 
ing with no noticeable noise or 
vibration of any kind. 

The third pump is of a new 
type. It is a vertical compound 
pump, having steam cylinders 6in. 
and 10in. diameter, and two 6in. 
diameter single-acting rams, all 
of 12in. stroke. This pump 
possesses some novel features in 
the valve motion and general 
arrangement. It is stated to be 
capable of delivering about 3500 
gallons of water per hour to the 
boilers, and is intended to deal 
with the ordinary day load. The 
makers, who call this pump the 
Beam Pump, inform us that this 
new type of pump has been 
specially designed for such work 
as that of electric supply stations 
where the load is very variable, 
altering, perhaps, from the maxi- 
mum to almost nothing in a short 
space of time. They state that 
some of the more recent types of 

ump, notably the duplex type, 
not proved entirely satisfac 
tory for this class of work, and 
that, while the double-ram fly- 
wheel type of pump is satisfactory 
to a certain extent, it has the 
disadvantage of not being able 
when required to run at a suffici 
ently slow rate of speed. More 
over, they urge that the length of 
stroke which can be given to the 
fly-wheel type of pump is limited, 
since, in order to get any length 
of stroke, the vertical height of 
the pump itself would be in- 
creased beyond reasonable limits. 
In the beam feed pump the crank 
motion of the fly-wheel is dis 
pensed with, but the same vertical 
arrangement of steam cylinders 
and rams is retained, the two 
sides being connected together by 
means of a steel beam vibrating 
on a central shaft. Each pump ram has a crosshead and 
slide arrangement so as to allow for the radial motion of the 
beam. The actual travel of the slipper block is small; for a 
ram of 12in, stroke it is about lin. The high-pressure 
cylinder is placed over one ram and the low-pressure cylinder 
over the other. The steam valve motion is driven by means 
of a small crank on the end of the beam shaft, connected up 
by means of a rod to a small L-shaped lever mounted on a 
bracket. This lever, in its travel, moves over a small 
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round, are quite of equal, in many cases being of greater, 
merit than those shown two years ago. It would be quite 
impossible for us to describe in detail the whole of the 
exhibits, seeing that there are about two hundred of them, and 
we therefore propose to deal briefly with the articles which 
refer more especially to the engineering side of actual 
tramway working. In doing this we shall be forced to omit 


| much which is of interest, but space will not permit of our 


auxiliary valve working in the high-pressure steam chest, | 


and so admits steam to either end—as the case may be—of a | 


piston working in a small auxiliary cylinder. This piston is 
coupled by a spindle to both the high and low-pressure slide 
valves, so that, when driven over by the steam, it reverses 
the slide valves of both steam cylinders simultaneously. The 
auxiliary valve already mentioned is also a small slide valve, 


and is so arranged that it uncovers the ports at the extreme | 


end of its travel only. By its use we are informed that the 
speed of the pump can be reduced down to a mere crawl. 


doing otherwise. 

Boilers are shown in model by Babcock and Wilcox, 
Limited, and of a working size by the Stirling Boiler Com- 
pany; coverings by G. D. Peters and Co., the Cape Asbestos 


| Company, Limited, A. Haacke and Co., Randall Bros., 


A view of the pump first described is shown on page 8, and | 


of the second, above. 








NavaL ENGINEER APPOINTMENTS.—The following appointments | 


have been made at the Admiralty :—Fleet engineer: S. Rawling, | remark applies to dynamos and motors. 


and by the United Asbestos Company, Limited; mechanical 
stokers are exhibited by Meldrum Brothers, Limited, by 
Ed. Bennis and Company, Limited, and by the Triumph 
Stoker, Limited. E. Green and Son, Limited, have one 
of their economisers ; while J. Hopkinson and Co., Limited, 
have a fine show of boiler fittings, valves, &c. Water 
softeners are exhibited, either at work or in model, by Lassen 
and Hjort, Doulton and Co., and Desrumaux’s Automatic 
Water Softener and Purifier, Limited. A number of firms 
show engines, both gas, turbine, and steam, for production 
of electric energy, and we shall deal with them when 
speaking of the firms’ exhibits as a whole. The same 
Tramears them- 


to the Pembroke. Chief engineer: W. Onyon, to the Pembroke. | selves we shall treat in the same way, though we 


THE FROUDE WaTER DyYNAMOMETER.—Messrs. 


Heenan and | 


may here mention that the ‘“‘Empire’’ Roller Bearings 


Froude write to say that they regret that an error has crept into | Company, Limited, has an excellent little show of its 
their statement of the formula for the brake horse-power as given | Various forms of roller bearings suitable for tramcars and 


on page 616. The formula should read ” _+ 2. ‘The radius is 
usually chosen so that the division is a simple number. 


5ft. 3in. radius read 5ft, 3in. diameter, 


For | ing, they are all well worthy of attention. 
mak 


light railway rolling stock. The number of exhibitors 
of permanent way materials is large, and, generally speak- 
Among the rail- 
ers we may mention V. Demerbe ard Co., Askham Bros. 





and Wilson, Limited, and the Hadfield's Steel Foundry 
Company, Limited—both of which latter exhibits are ex- 
cellent in every way—and the Lorain Steel Company, while 
car wheels are shown by the Bergish Steel Foundry, John 
Baker and Co. (Rotherham), Limited, Miller and Co., 
Limited—which firm also exhibits a wheel-grinding machine, 
and whose exhibit is very good—the British Griffin Chilled 
Iron and Steel Company, Limited, the Hadfield’s Steel 
Foundry Company, the Silent Automatic Point Company, 
A. Roberts, Pullen, Anthony and Ross, H. and C. 
W. Collins, who show an automatic tram points apparatus, 
I’. P. Bolshaw, who exhibits a ‘‘simplex-combine’”’ point 
shifter, F. H. Lloyd and Co., Limited, and the Continuous 
Rail Joint Company. There is a number of different kinds of 
trucks shown by the J. G. Brill Company, Estler Brothers, 
and S. J. Claye, Limited, besides others whose names hav2 
already been or are about to be mentioned in connection with 
other tramway work and appliances. Overhead material has 
a number of exhibitors. Among these are the National Rail 
and Tramway Appliances Company, Limited, the General Elec- 
tric Company, Limited, the Electric Tramway Equipment 
Company, the Britannia Company, Imperial Electric Supplies, 
Limited, the Harburg India-rubber Comb Company, Fleming 
Birkby and Goodall, Limited, the Samuel Barnes Electric 
Company, and the Western Electric Company, Limited, which 
also exhibits motors and various other electrical plant. Indeed, 
we may say that many of the foregoing show more articles 
than we can find space to call attention to. We can only 
congratulate everyone upon the high standard of their various 
exhibits, and on the pains which all have taken to make their 
stands pleasing and attractive. Before going on to describe 
some of the larger stands in detail, we may mention that 
batteries of various forms are exhibited by the Chloride 
Electrical Storage Syndicate, Limited, Kelvin and James 
White, Limited, the Electrical Power Storage Company, 
Limited, Le Carbone, and Sutherland and Marcuson. 

The largest space occupied by any one firm is that taken 
up by the British Westinghouse Electric and Manufacturing 
Company Limited, which firm, as was the case two years ago, 
has a fully equipped tramcar, driven on the side pole over- 
head system by current generated by a combined Westing- 
house gas engine and dynamo, and running from one end of 
the hall to the other. Our readers are already familiar with 
both the gas engine and generator; and also with the motors, 
controllers, and magnetic brake of this firm’s design with 
which this well-made car is fitted. Besides the complete 
running installation there is a number of detached moiors, 
controllers, and other electrical devices; and the company 
also exhibits the new Bremer arc lamp, in which there is 
a special device for throwing the light downwards. These 
lamps are used with carbons, which give a yellowish light, 
and it is claimed that they are three times more economical 
than any other electric lamp or light. 

Dick Kerr and Co., Limited, in conjunction with the English 
Electrical Manufacturing Company, Limited, and the Electric 
Railway and Tramway Carriage Works, Limited, also have 
a large and interesting exhibit. There is a fully-equipped 
car, such as are being supplied to the London County Council 
for the South London lines; and also asingle deck combina- 
tion vestibule car, built for the Sunderland Corporation. 
On this car there is provision for both inside and outside 
seats on a single deck. On the same stand there is also a 
combination of a direct-current shunt-wound 550 volt motor, 
direct-coupled on the same bed-plate to an eight-pole three- 
phase alternating current generator, the output of which is 
200 kilowatts at 5500 volts when running at 375 revolutions 
per minute, and twenty-five alternations per second. This 
firm also shows a number of motors, trolleys, and other 
machinery connected with electric tramways. 

The British Electric Car Company, Limited, has on exhibi- 
tion a tramcar made for the Huddersfield Corporation. It is 
designed to hold sixty-three passengers. The car is provided 
with a specially designed stairway, which describes a full 
semicircle from the lowest to the topmost step, and also with 
a doorway which is placed excentrically with reference to the 
centre line of the car, so that passengers leaving the car are 
near the edge of the platform and are less liable to get in the 
way of passengers entering. This firm also shows several 
designs of trucks, a patent track brake, and various articles 
of equipment. 

The British Thomson-Houston Company, Limited, has on 
view a double-deck car made by G. F. Milnes and Co., and 
fully electrically equipped on the British Thomson-Houston 
system. This car is designed to accommodate seventy pas- 
sengers. It is 31ft. 104in. long and 7ft. wide over all. On 
this stand is also to seen in operation, on a S0ft. 
track, a locomotive for industrial and mining purposes. 
It is fitted with motors arranged tandem, and weighs 
9500 lb., while it has a draw-bar pull of 1000 lb. on the 
level at eight miles per hour. A similar locomotive 
is at-work at the ‘works of Platt Brothers, of Oldham. This 
stand also contains motors, controllers, &c., and there is a 
complete exhibit-of the company’s master control system, and 
a number of other articles for tramway and other electrical 
installations. 

Witting Bros., Limited, exhibit an electrically-equipped 
car, the body of which was built by G. F. Milnes and Co. 
The motors on this car are of 30 horse-power, and are of 
similar type to 200 which have been supplied to the Bradford 
Corporation. The company also shows trucks, motors, 
switch gear, and other electrical accessories. 

The European McGuire Manufacturing Company shows, 
among other interesting items, a snow sweeper and plough 
which has been specially built for the Bradford Corporation. 
The brushes, which are similar, only larger, to those applied 
to the ordinary mud sweeper, are placed at an angle, and are 
driven from a separate motor to those which drive the car. 
The motors are of the British Thomson-Houston make. 
This sweeper is guaranteed to free the track from 18in. of 
snow. The body of the car, as is the case with several other 
exhibits—some of them already mentioned—was made by G. 
F. Milnes and Co. 

The Brush Electrical Engineering Company, Limited, 
shows two fully-equipped cars, one designed for the Bradford 
and the other for the Manchester Corporations, the first 
intended to carry sixty-twoand thesecond sixty-seven passen- 
gers. This company also exhibits trucks, motor equipments, 
and other electrical apparatus. There is also on view a 
10-horse-power light petrol motor carriage of a total weight of 
15 cwt. designed for inspection purposes. 

The British Schuckert Electric Company, Limited, shows an 
example of its surface contact system. The special features 
claimed for this system are ample safeguard, absence from 
the roadway of all movable portions of switch gear, and the 
grouping of these in switch chambers readily accessible for 
inspection without interference with the traffic ; the operation 
of the switch gear without sparking ; and the positive inter- 
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connection of the individual switch apparatus, ensuring 
absolute certainty of action and of the current being cut off 
from any surface stud after the passage of the car. 

Siemens Brothers and Co., Limited, who, perhaps, might 
have been looked to for a larger exhibit, simply show a 
trolley standard, pole and head complete. 

G. F. Milnes and Co., Limited, besides those cars already 
mentioned, show a top seat bogie car, with vestibule ends, a 
top seat four-wheel car, and a number of trucks, &c., all of 
excellent manufacture. 

The International Electrical Engineering Company exhibits 
various tramcar motors, controllers, three-phase apparatus, 
switches, &c. Hurst, Nelson and Co., Limited, has, amongst 
other exhibits, a double-decked four-wheel motor car mounted 
on what the firm terms its Al cantilever truck riding on 
carriage springs, and provided with roller-bearing axle-boxes. 
This car is very well got up indeed. There is also shown a 
truck with a wheel base of only 4ft., having 30in. driving and 
20in. trailing wheels. The Union Electric Company, Ltd., 
exhibits a 115-kilowatt generator, and various types of 
motors, arclamps, &c. Johnson and Phillips have a very nice 
exhibit. There is a combined steam engine and dynamo, the 
engine being of Wm. Foster, of Lincoln, and the dynamo a 
50-kilowatt four-pole ‘‘ railway type’? machine. There is a 
fine example of switchboard work in that which is destined 
for Maidenhead, besides exhibits of a booster, motors, 
cables, arc lamps, &c. 

Callender’s Cable and Construction Co., Limited, also has 
an excellent exhibit. There are examples of all kinds of 
cables, boxes, and methods of laying the cables. Close by is 
the stand of S. Z. de Ferranti, Limited, where may be seen 
the various switchboards for which this firm is famous, 
meters, instruments, &c. The Sturtevant Engineering Com- 
pany, Limited, exhibits fans and motor starting and speed 
regulating rheostats, also Crosby indicators, &c. Geipel and 
Lange have on view examples of their steam traps, meters, 
circuit breakers, &c. Felten and Guilleaume have an 
exhibit, comprising rail bonds, cables, trolley-wire, &c. The 
Forest City Electric Company also shows rail bonds, rail 
joints, bonding tools, &. 

Greenwood and Batley, Limited, have two interesting com- 
bined machines. One is called the Zeta pump. The pump 
is connected to an electric motor. This firm also exhibits a 
De Laval steam turbine dynamo of 20 kilowatts capacity. 
Galloways Limited have a fine compound vertical engine of 
500 indicated horse-power. It is of the enclosed type, and 
has cylinders 18in. and 30in. in diameter by 12in. stroke. It 
is designed to run at 320 revolutions per minute. John I. 
Thornycroft and Co., Limited, also exhibits a compound 
vertical engine of 300 indicated horse-power. The two 


cylinders, with their piston valves, are contained in one 
| circular lagging, while the two cranks revolve in a closed 
| pedestal. This engine runs at 400 revolutions per minute. 
The United States Metallic Packing Company, Limited, 
| exhibits working models of packings, &c., and also power 
| drills and a pneumatic hammer. Holden and Brooke, 
| Limited, have on their stand amongst other things exhaust 
| steam feed-water heaters, an oil separator, steam traps, 
| vacuum trap, injectors, &c. The Johnson Lundell Electric 
Traction Company, Limited, exhibits a dynamo and various 
| traction motors; also the firm’s surface contact system, 
which is claimed to be a combination of the good qualities 
of the magnetic ‘‘ pick-up ’’ principle and those of the electro- 
magneticswitch. The Kingsland Electric Traction Syndicate 
also shows its system, which has previously been described in 
our columns. D. Bruce Peebles and Co. has a first-class 
exhibit. There is first of all a 300-kilowatt generator. 
Then there are a three-phase motor, a milking booster, 
various other motors, and a standard three-phase three- 
motor crab. Pfeil and Co. show several machine tools, 
including a bevel gear planer, a universal lathe, anda milling 
machine. Crossley Brothers have on view several gas engines, 
one of them is of the vertical type with inclined cylinders, 
and is directly connectcd on the same bed-plate to a dynamo 
through a flexible coupling. Crosthwaite Brothers exhibit 
an ingenious device to prevent the necessity for a tramcar 
conductor to fiddle about in order to get a trolley on its wire. 
It simply consists in providing the trolley wheel with a stop, 
which buts up against the wire when the trolley is in proper 
position. The Simms Manufacturing Company, Limited, 
exhibits a compact rail and tramway inspection car, driven by 
a Simms petrol motor. It is an ingenious machine, and 
should prove effective. 

On the whole, we should certainly say that the Exhibition 
will prove useful, and be beneficial in hastening the spread of 
tramway enterprise, which now appears to be well on the 
forward road. Concurrently with the Exhibition which closes 
to-morrow, there has been held the twelfth general assembly 
of the Union Internationale Permanente de Tramways, a 
number of foreign delegates attending. The following pro- 
gramme has been carried out :— 

The Congress was opened in Berners Hall at 12.0 noon on 
Monday, June 30th, 1902, by the Right Honourable Gerald 
W. Balfour, President of the Board of Trade. At 1.0 
o’clock there was a luncheon by invitation of the Tramways 
Exhibition Committee, which was followed by a visit to the 
City of London. In the evening there was a réunion of the 
International Union of Tramways at the Institution of 
Mechanical Engineers. 

On Tuesday the following subjects were down for discus- 

















sion: — ‘‘ Transfer Tickets’’ (Correspondances), by M. 
Lavalard, manager, Paris Omnibus Company ; ‘‘ Narrow v. 
Ordinary Gauge,’’ by M. C. De Burlet, general director, 
Belgian Light Railway Company ; ‘‘ Brakes,’’ by M. Poetz, 
Engineer-in-Chief of the Hamburg Tramways Company ; 
‘* Proposed Basis for Estimating Power of Motors,’’ by 
Dr. G. Rasch, of the Polytechnic School, Aix-la-Chapelle. 
In the afternoon visits were made to the Islington Power 
Station and the City and Great Northern Underground 
(Tube) Works in construction. At 9.0 o’clock the Congress 
attended the conversazione of the Institution of Electrical 
Engineers, at the Natural History Museum, Cromwell-road, 
by invitation of the President and Mrs. Swinburne, and the 
Council. 

On Wednesday the topics discussed were :—‘‘ Conditions 
under which Tramways may be laid on Roads,’’ by M. 
Albert Janssen, general secretary and director of the 
Brussels Tramways; ‘‘ Laws regarding Tramways and Light 
Railways,’’ by Mr. R. H. Scotter ; ‘‘ Car Sheds,’’ by M. Traut- 
weiler, Engineer-in-Chief, Strasburg Tramways Company ; 
and ‘‘ Traction Systems,’’ by M. Ziffer, director of several 
Austrian light railway companies. The afternoon and even- 
ing were devoted to excursions. 

On Thursday papers were read on ‘‘ Profitable Employment 
of Rolling Stock,’ by M. J. H. Neiszen, manager of the 
Amsterdam Corporation Tramways ; ‘‘ Central Stations,’’ by 
M. Ch. Thonet, director of the General Contract Company of 
Liége; and ‘* Cost of Electric Energy,’’ by M. Ch. Thonet. 
Subsequently visits were made to the electrical works of 
Messrs. Crompton and Co. and the Crystal Palace. 

The subjects for discussion to-day (Friday) are :—‘‘ Under- 
ground (Tube) Railways,’’ by Mr. P. V. McMahon, chief 
engineer of the City and South London Railway; ‘ Car- 
riage of Luggage—Goods and Mails,’’ by Mr. C. Marsal, 
manager of the Biella Light Railways; ‘‘ Heating of Cars,’’ 
by M. Peiser, chief engineer, Great Berlin Tramways Com- 
pany; report by Messrs. Leon Janssen (managing-director 
of the Brussels Tramways) and Geron (director of the 
Cologne Tramways Company) on a ‘‘ Uniform System of 
Accounts.’’ At the close of the Congress a visit will be paid 
to the Stockwell Power Station, and in the evening a ban- 
quet will be given by the Tramways and Light Railways 
Association to the Foreign’ Members of the International 
Tramways Union at De Keysér’s Royal Hotel. 








Tue Chinese Government declares that at present it 
has no intention to grant a concession for erecting waterworks in 
Pekin, . 
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COPPER STAY-MAKING MACHINES. | 
eprcr | 


In our ‘Machine Tool Supplement’’ of December 13th last | 
we described the methods of making stays for locomotive | 
boilers adopted in different works. We only recorded the use | 
of one fully automatic tool for this purpose—a Cleveland— | 
the difficultiesof dealing with copper having militated against | 
‘*automatic’’ methods. We are glad to find that the diffi- 
culties have been surmounted, and an ingenious tool has been 
recently designed by Alfred Herbert, Limited, for Horwich 
—where several have been put down—which appears to do 
excellent work. A stay turned out by one of these machines 
lies before us, and is certainly all that can be desired. The 
thread is well finished, and it is free from burr and rough- 
nesses. The stay is 5in. long by jin. in diameter, and was made, 
we are informed, in one minute at the makers’ works. The 
machine is illustrated on page 10, and drawings of the special 
tool which does the recessing are given herewith. 

On previous automatic machines for the purpose of making 
stays the plain central portion of the stay has been formed or 
turned with a broad shaving tool, and this tends to leave small 
grooves round the side, which are considered dangerous, as 
they frequently act as starting points for fracture. The 
principal feature of this machine is that the threading of the 
stays is done at one cut up by means of free cutting dies, 
which are guided by means of a lead screw in exactly the 
same manner as would be the case were the work done 
upon an ordinary screw-cutting lathe, and that the recessing 
is done with a point tool. This method of screwing ensures 
the two ends of the stay being accurately in pitch one with 
the other, and also does away with all errors of pitch due to 
the softness of the material permitting the stay to stretch 
while being threaded. 

The machine consists essentially of a headstock, the 
spindle of which has an automatic chuck and bar feed of 
similar form to that used on the standard automatics made 
by Herberts, Limited, and which have been illustrated in 
THE ENGINEER. The frame, the cut-off slide, the cam 
drums, and the actuating mechanism are precisely the same 
as those employed on the standard machines. In place of 
the usual rotating turret, however, a special cross sliding 
turret is fitted, having provision for two tools. One of these 





is a special box tool carrying a cutter for turning away the 
central portion of the stay. This cutter is actuated by means 
of a-‘‘ former bar ’’ carried in the tool, which can be arranged 





to turn the central portion of the stay either straight or con- 


Total Travel 73/0 


cave. While being turned the stay is supported by a rotat- 
ing steady bush carried in the tool holder. As soon as the 
box tool has finished its work it is withdrawn from the stay, 
and the sliding turret then moves across to its other position, 
bringing the die head into operation. The sliding turret 


| carries an opening and closing nut, which is clearly shown in 


the engraving. This nut is automatically brought into 
engagement at the proper time with a lead screw extending 
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END VIEW OF SPECIAL TOOL BOX 


along the top of the machine, and driven by gearing from the 
main spindle. As soon as the nut is closed upon the lead 
screw the die head is drawn forward at the correct speed for 
screwing, and is moved across the intervening space between 
the two threads by the action of the lead screw, and without 
requiring the use of any nut or other device for engaging 
with the thread previously screwed. This prevents all possi- 





| bility of distortion of the thread. 








STAY-MAKING MACHINE—SPECIAL TOOL BOX 
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At the proper moment the 
dies are withdrawn automatically from the cut and the nut 
from the lead screw, enabling the turret to be moved back 
and the stay to be cut off. 

The makers have kindly supplied the following explanation 
of the action of the special tool-box. The plan view shows 
the stay in position in the chuck, the shaded portion represent- 
ing the part which is turned away. As the tool advances 
upon the stay, the steady bush, which is provided with three 
knife edges, grips the stay and rotates with it, sliding forward 
at the same time under the feed of the tool. The thrust is 
taken upon ball thrust collars. The tool A is carried in a 
holder working in a transverse slide upon the main tool holder. 
This holder carries a knife edge B, which engages with a 
former, which is fixed to the slide C. The slide C moves 
longitudinally in the main holder, and when the tool 
commences to cut is extended by the longspring shown. The 
holder carrying the tool is kept against the former by means of 
a spiral spring F. As the main tool holder traverses forward, 
the slide carrying the former comes in contact with a push 
plate D carried on the cross slide of the machine, and is held 
stationary while the main tool holder passes over it. Thus, 
as the tool feeds forwards it passes over the large end of the 
stay, then, under the action of the former, moves in towards 
the centre, turns the reduced portion, and is withdrawn at the 
end of the cut by the spring F acting against the former. 
The tool is, of course, behind the steady bush. At the end 
of the cut the longitudinal slide is in its extreme position 
within the main tool holder, and is there held by a catch E. 

After the tool as a whole has been withdrawn from the 
work it slides across the machine towards the front, so as to 
enable the die head to be brought into line. In sliding across 
the pin G works against the cam plate H. This moves the 
plunger J to the right. This plunger has an incline, against 
which works the pin K, carried in the transverse slide. This 
moves the transverse slide towards the centre as the tool 
holder is sliding across the machine, and at the conclu- 
sion of the stroke the pin K is on the other side of the cam 
plate H. In sliding back into position for making the ends 
of the stay the same action takes place, the slide being with- 
drawn so as to remove the pressure of the pin B from the 
former, and at the same time the catch E trips on the point 
L of the angle bracket attached to the machine, and releases 
the former slide, enabling it to be pushed forward again by 
the long spring ready for turning the next stay. If the 
pressure of the point B were upon the former C, the long 
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pring would not be able to move the slide forward with suf- 
ficient certainty on account of the friction. 

From the above description it will be understood that the 
former may be made of any shape required, so that stays, 
which have a curved portion in the centre, can be turned as 
easily as the parallel type. 








THE RUSSIAN CRUISER ASKOLD. 


Tue Askold is one of that group of 6500-ton Russian 
cruisers which contains also the Bogatyr, Pallada, and 
Variag, with which we have already dealt. Special interest 
attaches to the ships of this class, in part because they are 
the result of competition in design, in part because they 
represent a solid and earnest attempt to continue a type dis- 
carded by all other nations. It is true that we have the 
Encounter and Challenger in hand, but these ships have 
neither remarkable speed, nor do they represent anything 
atherwise than a copy of ancient efforts. The Russian ships, 
on the other hand, are extremely fast—on trial, at any rate— 
and all embody something in the way of constructive 
novelties. The Bogatyr type, of which four new vessels are 
building in Russia, represents the application of the idea we 
used in the Diadem—casemates in a protected cruiser— 
applied to a vessel little more than half thesize. The Askold 
represents, as we shall presently show, if not a new idea in 
the application of armour, at least internal armour applied 
more completely than has ever been attempted before. 
Krupp with the Askold, the Vulean Company with the 
Bogatyr, and Cramps with the Variag, were all put 
in competition one against the other. The prize— 
that of the best-liked vessel being copied in Russian dock- 
yards—has gone to the Vulcan Company, but as the Bogatyr 
is as yet hardly complete, the judgment can hardly be 
regarded as fully final. The fact is that all three are excellent 
in different ways. There is not room for that all-round 
excellence in 6500 tons which cannot be secured in 
16,500 tons. So far as they go, the Variag represents most 
speed and least armour, the Bogatyr most armour and (pro- 
bably) least speed—the speed differences being fractional in 
all three cases, for all are 23-knotters by contract. The 
Askold is more or less a mean between the other two. The 
only pity is that. the interest of the competition was not 
heightened by Elswick, which invented craft of this kind, 
being put to work out the same design. The horny-handed 
son of toil was, however, either indulging in the ‘‘ engineers’ 
strike ’’ or making up arrears caused by that struggle at the 
time the orders were given out, and the Russian Government 
wanted to be sure of getting its ships. Such, at least, is the 
avowed explanation in Russia for going everywhere except to 
this country. The data of the three types compared are as 
follows. The lengths are believed to be between perpen- 
diculars in all cases, and the draughts mean ones :— 





Name. Askold. Variag. Bogatyr, 
Builder .. Krupp Cramp Vulcan Co, 
Length (p.p.) 4264ft. 416ft. 423ft. 
Extreme beam .. 49ft. 52ft. 52h ft. 
Mean draught 209ft. 20ft. 21}ft. 
Displacement 6500 - 6500 + 6600 
Guns : All carry twelve 6in., twelve 3in. (12-pounders), 

eight 3-pounders, and two 1-pounders 
Torpedo. . 1 carry two submerged and four above water, 
of which one is in the bow, one in the stern 
Armour— 
Deck, slopes .. 2in. 3in. 2in. 
Turrets (2) F 4in. nil nil 
Casemates (4) .. 4in. nil nil 
Conving tower 6in. 6in. 6in. 
Hoists ~ lhin. l}in. 2in. 
Funnel bases .. lfin. sloping nil 2in. vertical 
F Schulz- + Schulz or 
Boilers .. *+ \ Thornycroft Niclausse Diirr 

a 3 sets triple- 2 sets triple- 2 sets triple- 
Machinery .. hy { expansion expansion expansion 
ee 3 2 2 
Coal (normal), tons .. 720 (2)800 720 
Coal (maximum) tons 1,100 1,100 (7)900 
I oe 19,000 19,500 


Contract speed .. .. 23 knots for all three 

It may here be observed that the Variag is reported to 
draw only 20ft. maximum draught, and all the displacements 
probably exhibit small inaccuracies. German publications— 
which ought to know—credit the Bogatyr with only six 


| instead of a dozen 12- pounders, but Russian papers give 
her the same armament as the others. 

In the matter of general features the Bogatyr, as our 
readers may remember, has a turret fore and aft. Each 
carries a pair of 6in., and the forward and after 6in. guns 
~ _ in casemates, variously stated as 34in. and 4in. 

ick. 

Our illustrations indicate the placing of the Askold’s guns, 
those of the Variag are similarly placed, save that the amid- 
ships 6in. are dispensed with, and the poop and forecastle 
guns doubled—a very unsatisfactory arrangement in a pro- 
tected cruiser, as it puts two guns at the mercy of a single 
shell. Eight of the 12-pounders which are on the main deck 
in the Askold are in the Variag placed on the upper deck. 
The various fires are as follows :— 

Broadside. 


End-on. 
Five 6in.. four 3in. 


Askold Seven 6in., six 3in. 
Variag .. Six 6in., six 3in. Four 6in., two 3in. 
Bogatyr .. Eight 6in., six 3in. Four 6in , four 3in. 


In commenting on these, we may remark that the Variag’s | 


design exhibits most attention to serving the guns in action 
—a quality that shows little ‘‘on paper ’’—and the Bogatyr’s 
least. Her guns are very mixed up. The Askold, having her 
12-pounders all on a deck together, is, perhaps, little behind 
the Variag. In the matter of the best distribution the Askold 
is an easy first ; but the Bogatyr has armour as a makeweight, 











and the Variag, as already observed, is the most easily served 
in action. : . 

In the matter of groups, which mean fire control in action, 
the ships stand thus :—Variag, two groups; Bogatyr, three 
groups; Askold, five groups. 
easily they are controlled the more easily are they put out of 
action, it is impossible to say which is best. 

The trial maximum of the Variag was 24-6 knots mean for 
eight hours, and 23-25 mean for twelve hours, at 16,270 
indicated horse-power. The Bogatyr’s trials have not yet 
been run. The Askold’s results are as follows:—With 125 
revolutions and indicated horse-power 20,390, a mean of 
23-4 knots for six hours. On a second trial she did a mean 
of 20,420 indicated horse-power with 126 revolutions, and 
23-8 mean speed. The maximum was 23,600 indicated 
horse-power, and 24°5 knots. Consumption on the first trial 
was 1°87 1b., and 1°82 on the second. The most remarkable 
point about the Askold’s trial was a boiler test given un- 
expectedly, an account of which appeared in the Marine 
Rundschau last month. © . 

The ship was to proceed on trials, but the weather being 
foggy, these were countermanded. She has nine boilers, and 
all but one were out of use. The weather clearing, she 
received a sudden order to put to sea at full speed, and only 
two hours later was doing a steady 23 knots, which presently 
ran up to 24:4 knots. This performance of the Schulz, as 
the Thornycroft boiler is now called in Germany, is very 
remarkable, and it is curious to reflect that in our battle of 
the boilers this type has not been mentioned. We, of course, 
have the Thornycroft in a few small cruisers ; but in view of 
the way in which the Admiralty talk of quick steam raising 
in and out of season, it is certainly to be deplored that a 
prejudice against bent tubes should cut the record steam 
raiser out of the competition. 











To resume: The special feature of the Askold is her deck. 


DISPOSITION OF GUNS{AND ARMOUR 


Since, however, the more | 


| Sanka of the usual deck, with inclined engine hatches 
slightly raised, the Askold has a high armour glacis to the 
bases of her five funnels. Whether the idea is originally 
Russian or ‘‘ made in Germany,’’ we cannot say, but it is 
distinctly good. Though all ammunition passages are now-a- 
days below the protective deck, there is still considerable 
importance attaching to the lower deck, and men with leak 
stoppers, &c., will have to work there in action. This big 
funnel glacis will go far to ensure freedom for the dense 
clouds of smoke and steam likely to issue from pierced up- 
takes. As we have so often pointed out in Tue Encrnerr, 
naval architects, as a class, are terribly prone to overlook all 
that funnels entail. We do not go quite su far as to say that 
a ship could be put out of action simply by holing her funnels 
*tween decks, but we are none the less convinced that a ship 
full of smoke and steam will be quite as handicapped as a 
ship with several guns knocked out. Such little actual war 
as has taken place has already pointed one or two nasty 
lessons in this direction ; a big war will probably give more. 
It took designers a long while to realise that projectiles 
| might hit elsewhere than on big guns or the water line 
amidships, and we incline to doubt whether there is not as 
much to learn yet as has been assimilated. We give on 
page 12 a drawing of the Askold as she will appear when 
completed. 











HONOURS, 





| 
| CORONATION 
| 


Ir is satisfactory that in the distribution of titles which has 
just taken place engineers have not been overlooked. The 
| following list is, we believe, quite complete. Many of the 
| names will be familiar to our readers. Among others we may 
| mention William Allan, of Sunderland, the uncompromising 
| enemy of the Belleville boiler. Mr. H. M. Beattie, Chief 
| Locomotive Superintendent of the Cape Government Rail- 

ways, deserved, we think, a higher evidence of appreciation 
of his services than that which he has received. In 1874 he 
went out to South Africa as divisional locomotive superinten- 
dent Cape Railway, then a short line extending only to Wor- 
cester. As the line extended first to Kimberley, then to 
Johannesburg, and finally to Buluwayo, he had the designing 
of the locomotives for these long journeys; and in May, 
1897, became the chief locomotive superintendent of the 
Cape Railways. In the war his ordinary duties were heavy 
enough, the single narrow-gauge line having to transport an 
army and its supplies, the frequent damage to the engines 
and rolling stock adding to the difficulties. The first 
armoured trains were made principally from his designs. 
Impressed by our want of mobile artillery, he designed a 
railway truck to carry and from which a 6in. quick-firing 
gun could be fired. One of these 6in. guns did good service 
at Warrenton in dispersing the Boers. Going on in the same 
| direction, he finally designed, and had made, a railway truck, 

from which a 22-ton 9°2in. gun could be fired. retoria 

being captured, this 9-2in. gun was not required there, and 
| followed the army as far as Waterval. It is probably correct 
| to say that the Woolwich authorities had before this declared 
| it impossible to fire a 6in. gun from a railway truck. A 
| volunteer all his life, and his other duties permitting, in 
| January, 1901, when the Boers were menacing and had got 
| within forty miles of Capetown, as major in the Duke of 
| Edinburgh’s volunteer rifles he went out in command of a 
| half battalion of that regiment, and was on active service 
| in the neighbourhood of Porteville and Ceres for three and 
| a-half months. In the early part of the war he was present 
| at the battle of Belmont, and as late as April, 1902, was 
| under fire when on an engine near Kroonstaad, sharing the 
| danger his driver had so often gone through. He is now in 

England, enjoying a well-earned six months’ leave. 
| Among the new Privy Councillors we find Lord Kelvin, 
Sir Alfred Lyall. Sir Andrew 
Noble, of Elswick, becomes a 
baronet. Among the knights 
are W. Allan, William Laird 
Clowes, whose admirable sea 
story ‘* The Mary Rose ”’ 
appeared in our pages a few 
years ago; George Livesey, 
well known for his work in 
the development of the manu- 
facture of gas; Professor Oliver 
Lodge, F.R.S.; Professor 
William MacEwen, F.R.S., 
F.R.C.S.; William Mather; 
Arthur Riicker, F.R.S., 
Principal of the University of 
London; John Thornycroft, 
F.R.S.; and J. L. Wilkinson, 
{the general manager of the Great Western Railway. 
Among those who receive the Order of the Bath, civil 
| division, are Professor W. Ramsay, F.R.S., and George 
| Whitehouse, engineer-in-chief of the Uganda Railway. _ 
The King has been pleased to institute an Order of Merit, 
| to which his Majesty, as Sovereign of the Order, has made, 
| among others, the following appointments :—Lord Rayleigh, 

F.R.S.; Lord Kelvin, G.C.V.O., F.R.S.; Sir William Huggins, 
K.C.B., F.R.S. ‘ 

Major Matthew Nathan, R.E., becomes K.C.M.G. To 
be C.M.G.: G. L. Eyles, Consulting Engineer for Railways 
to the Government of the Colony of the Cape of Good Hope 
and to the Crown Agents for the Colonies; John Brown, 
M. Inst. C.E., Engineer-in-Chief Government Railways of the 
Colony of the Cape of Good Hope; H. M. Beatty, Chief 
Locomotive Superintendent Government Railways of the 
Colony of the Cape of Good Hope. 

To be K.C.1.E.:—Thomas Higham, C.I.E., Secretary to 
the Government of India in the Public Works Department ; 
Colonel Samuel Swinton Jacob, C.1.E., Indian Staff Corps, 
Superintending Engineer, Jaipur. ; 

The Order of the Bath, Knights Grand Cross, is conferred 
on Chief Inspectors of Machinery W. Eames, R.N. (retired), 
and H. Benbow, R.N., D.S.O. (retired). To be Knight 
Commander of the Bath, Major H. Pilkington, C.B., R.E. 
To be Companions :—Colonel Edward Raban, R.E.; William 
Winsland Chilcott, Chief Inspector of Machinery, R.N. ; 
W. G. Littlejohns, Chief Inspector of Machinery, R.N. ; 
W. M. Ross, Senior Engineer, R,N.R. 
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Tux British Consul at Porto Rico in his recent re ¥ 


alludes to the want of a modern rice-cleaning plant, and thin! 
may be worth consideration by British capitalists, 
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RAILWAY MATTERS, 


UnpbER a recent Russian Imperial Decree the Eastern 
China Railway is to receive a yearly subsidy of £35,000 towards 
the maintenance of its steamship lines to Vladivostock and the 
harbours of the Behring and Ochotsk Seas. 


In 1896, the first year of operation of the Light Rail- 
ways Act, there were 56 applications for orders ; in the next year, 
1897-98, there were 65 ; in 1898-99 the number was 94. The year 
1899-1900 brought this figure down to 67, and in 1900-01 this was 
further reduced to 53—less, even, than in the first year. These 
figures speak for themselves, 


THREE persons were killed and six injured by an 
electric tramway accident which occurred at Huddersfield on 
reece | night. Late on Saturday night, in returning from 
Almondbury, a well-laden car got beyond the driver's control 
about half way down 2 hill, and attaining great speed failed to take 
the curve at the foot of the hill. Dashing across the street it 
smashed into a shop window with tremendous force with the result 
stat:d above. 


Tur Great Central Company announces, in connection 
with its July service, accelerated trains between Manchester and 
London, The acceleration improves the service between Man- 
chester and Sheffield, Manchester and Nottingham, and also to 
and from Leicester. A new through train will also be run from 
the Lancashire district to Bournemouth, and a similar train in the 
reverse direction. Another important new service is that which is 
announced to Yarmouth, Lowestoft, and Cromer. 


For the past fifteen months the German railway 
engineers have been making experiments with various forms uf 
electric lighting, the net result of which was recently reported to 
the Association of German Mechanical Engineers by Mr. Wichert, 
the chief of construction. The Prussian State Railway Adminis- 
tration has settled upon a system by which a steam-driven dynamo 
is placed on the locomotive, which supplies current to a small 
regulating storage battery in each car of the train. 


A FIRE occurred last Saturday at the tramway depdt of 
the British Electric Tramway Company, Limited, at Barrow-in- 
Furness. Ten steam tram engines and four cars were completely 
destroyed, together with a vast amount of stores of all sorts. The 
British Electric Traction Hay ma has recently entered into a 
twenty-one years’ lease with the Corporation of Barrow with the 
view to the adoption of electric traction on the trams in the borough 
of Barrow, and it is probable the trams will not again run until the 
system has been converted. 


THe New South Wales Railway Commissioners have 
presented their report to the Government for the quarter ended 
arch 31st last. The mileage open, as compared with the 
corresponding period of the previous year, showed an increase of 
177 miles, and on the date of the report nearly 3000 miles were in 
operation. The earnings for the quarter in question were heavy, 
amounting to £933,000—an iacrease of £24,000. The expenditure 
was rather greater than the increase in the earnings, amounting to 
£26,000, the percentage of expenditure to earnings going up from 
53 to 544 per cent. 

Upon the Russian railways in the hands of private 
companies 164,295 persons were employed in 1900, at a cost of 

51,172,177 roubles, or £5,628,939, which was at the rate of £392 per 
verst. ‘}he number of employés varies very much, according to the 
traffic of the various lines; thus, the railways of south-western 
Russia required only 10-93 — r verst in 1900, while the 
Lodz Railway, through the ‘‘ Manchester district” of Poland, 
needed 42-50 employés to work the line. The es paid 
on the south-western lines averaged £407 per verst, and £1 on 
the Londz Railway. 


Ir is estimated that there are at least 530,000 persons 
employed on railways in the United Kingdom, yet the number of 
members of the Amalgamated Society of Railway Servants is less 
than 56,000, or 6080 fewer than in 1900, and no fewer than 29,985 
less than in 1897. Moreover, the 628 branches of the Society in 
existence at the close of 1901 is 10 less than a year before, no less 
than 19 being closed during the year. Many other branches 
appear to be tottering to their fall, as 109, or more than one-sixth 
of the whole number, are returned as having no more than 20 
members, while 29 have 10 or less. 


THE annual general meeting of the East Indian Railway 
Company was held in London last week. The chairman stated 
that theresults of the working forthe half-year ended December 31st, 
1901, had been somewhat more satisfactory than was anticipated 
at their last meeting. Thegross receipts, which had been estimated 
at Rs.3,58,00,000, were actually Rs.3,59,77,000, exceeding those of 
the corresponding half-year of 1900 by about 25 lakhs. e work- 
ing expenses pon beara to Rs.1,27,48,000, against an estimate of 
Rs.1,27,49,000, leaving the net receipts at Rs.2,32,29,000, as com- 
pared with Rs.2,30,51,000, which was an improvement of 
Rs.1,78,000. 


Ir is reported that the syndicate which owns the 
Mexican Central Railroad has bought the property, rights, and 
franchises of the Hidalgo Northern Road in Mexico, is line, 
when completed, will extend from the city of Mexico north- 
easterly to the ports of Tuxpan and Tampico. The Mexican 
Government, it is said, will spend a large sum of money in harbour 
improvements at Tuxpan, which is situated about 100 miles south 
of Tampico, on the mouth of the Vinasco River. The Hidalgo 
Northern extension will shorten the distance between the city of 
Mexico and Tampico more than 200 miles as compared with the 
existing railroad route. 

THERE is great activity in railway building in British 
Columbia. The contractors for the Canadian Northern have 
begun at both ends of the line, at Yellow Horse Pass and at 
Bute Inlet, on the Pacific, and they hope to reach the Saskatchewan 
this year. About 1300 miles of the road have been completed, and 
there now remain about 800 in British Columbia, and the same 
length in Quebec Province to complete the line. The outer from 
Port Arthur to Quebec has not been entirely laid out by the sur- 
veyors yet, but the goneral purpose is to have the course run 
north-easterly for a distance, then south-easterly for Quebec, with 
branches to Ottawa and Montreal. 


To meet the growing requirements of the passenger 
and <oal traffic on the East Indian Railway, the board are arranging 
for the supply of additional passenger stock, to an amount equiva- 
lent to 100 new wen vehicles, 1000 wagons, and a pro- 
portionate number of brake vans. They have contracted for the 
provision of thirty-two goods engines to replace a like number of 
old locomotives. They are also in correspondence with the Govern- 
ment of India rding the provision of 30 tank engines, which it 
is considered will materially facilitate the movement of the coal 
traffic and the work in station yards. Improvements are being 
made in the signalling, by the extended introduction of the block 
system. 


Accorp1ne to the official statistics published recently 
by the Russian Ministry of Ways of Communications, it appears 
that 558,979 persons were employed on the entire railway system 
of the Russian Empire during’-1900, and that they received in 
salaries and wages the sum of 183,086,002 roubles, or £20,139,460, 
The official staffs of the ae in European and Asiatic Russias 
comprised 390,073 persons, and the total amount of their salaries 


amounted to 131,212,630 roubles, or £14,433,389. The length of 
the State railway track in European Russia amounts to 26,594 
versts, or 17,729 miles. Thus, the official salaries come out at 
£467 per verst of two-thirds of a mile, as compared with £282 per 
verst on the State railways in Asiatic Russia, 





NOTES AND MEMORANDA. 


A Bezruin editor, Herr A. Kirchhof, is about to under- 
take, with two companions, a journey by automobile through 
European and Asiatic Russias for the purpose of studying the 
conditions of trade and industry in the Russian empire. 


THERE have been launched in the United Kingdom 
during the past six months 289 vessels, totalling about 668,533 
tons gross, as compared with 265 vessels, of about 725,472 tons 
gross, in the corresponding portion of last year ; 281 vesse's, of 
about 611,292 tons gross, in 1900; 328 vessels, of about 697,102 
bag ross, in 1899 ; and 368 vessels, of about 686,137 tons gross, 
in 1898, 


EnGuisu shipbuilders in June put into the water 21 
vessels, of about 44,073 tons gross, against 25 vessels, of 74,446 
tons gross, in May ; 22 vessels, of 76,818 tons gross, in June last 
year ; and 21, of 73,077 tons gross, in June, 1900. For the six 
months English builders have launched 125 vessels, of 354,029 
tons gross, as compared with 126 vessels, of 422,699 tons gross, in 
the first half of last year. 


Tue Cunard steamship Campania, which arrived in 
Liverpool from New York on Saturday, was in wireless communica- 
tion with passing steamers practically from the time she left the 
United States until she was off the Irish coast, the communicating 
vessels including the Mi polis on the 22nd, the Lucania on the 
25th, the Minnehaha on the evening of the same day, the Saxonia 
on the 26th, and the Irish coast on Friday afternoon. 


Durine last month Scotch shipuilders launched 26 
vessels, of 47,896 tons gross, as compared with 40 vessels, of 
59,248 tons gross, in May, and 29 vessels, of 47,028 tons gross, 
in June last year. In the six months Scotch builders have 
launched 157 vessels, aggregating 259,804 tons gross, against 135 
vessels, of 246,752 tons gross, in the corresponding period of last 
year, about 232,584 tons gross in 1900, and about 256,310 tons 
gross in 1899. 


In the year 1751 the first manufactory for the produc- 
tion of porcelain or china was established at Warmstry House, 
Worcester, by Dr. John Wall, in conjunction with the other 
persons ; and the original articles of partnership commence with 
the recital :—‘‘ Whereas a new manufactureof eathenware has been 
invented by John Wall of the City of Worcester, doctor of physic, 
and William Davis of the same, apothecary, under the denomina- 
tion of Worcester porcellain.” 


Tue Austrian-Lloyd Steam Navigation Company is 
about to start a direct line of cargo steamers between Trieste and 
Durban, vid the Suez Canal, with fortnightly sailings. This line 
was really started about a year and a-half ago, but the prolonged 
war rendered it necessary for the company to suspend the steamers. 
The Austrian Government has now agreed to allow the company a 
special subvention and to pay the Suez Canal tolls of those ships 
sailing between Trieste and Durban, 


For automatically registering atmospheric discharges 





an apparatus was recently described in Comptes Rendus. It has a 
coherer consisting ren 3 of two crossed pieces of metal placed in 
series with a coil, at the centre of which is suspended a mirror 


carrying a etic needle. A clockwork or bell encloses the 
coherer, and by its vibrations when a current passes causes 
decoherence. A fraction of a volt is found to give the best results. 
When a lightning flash occurs coherence takes place and the 
—— eflected. Good automatic records have thus been 
obtained. 


THE nickel industry in the United States is increasing 
rapidly. The amount of nickel imported and entered for con- 
sumption in the United States in 1901 was 117,364,437 Ib., valued 
at ,000, as compared with 57,955,988 lb. of nickel matte, &c., 
valued at 276,000, in 1900. The amount of nickel produced 
from matte ore imported into the United States was 10,497,097 Ib., 
worth between £1,000,000 and £1,200,000. There was a decided 
increase in the production of nickel from New Caledonia ores in 
1901. The price of nickel oxide has been about 2}d. lower per 

und than the metal, while the cobalt oxide has teen sold at 

. 44d. a pound. 

THE output of manufactured ice in New York, as dis- 
tinct from Brooklyn, is stated to be 410,837 tons, or only 8-2per cent. 
of the total annual consumption in that city, says Cold Storage. 
The population of the whole of New York State is not more than 
14 millions above that of London. The annual consumption of ice 
in New York City is estimated at five million tons. There is no 
means of knowing what the consumption of ice in London is, but 
the total import of natural ice into the metropolis was only 206,978 
tons last year, and the aggregate output of the factories is anything 
but large. In the chief American city there are twenty-seven ice 
factories ; in the British capital, say, five. 

THE gas coal seams of the Westphalian coalfields are 
from thirty to thirty-eight in number, and of a workable thickness 
of 109ft., and a total depth of strata of 3300ft., says Fairplay. 
The bituminous and semi-bituminous deposits attain a depth of 
2100ft., and contain from thirty-one to thirty-nine seams with a 
workable thickness of 88ft. e non-bituminous deposits are 
3300ft. in depth, and contain from fifteen to nineteen seams, 
with a werkaiie thickness of 34ft. The total depth of the coal 
formation is stated at 8700ft., and the total thickness of workable 
coal at 230ft. The quantity of coal down to a depth of 4650ft. is 
computed at 54,000 million tons. The deepest pits are just now 
2775ft. 

Steet hardened by overstrain—such as permanent 
stretching—may have its original properties restored by the usual 
process of annealing. This may be accomplished at any tempera- 
ture above 300 deg. Cent. This tempering may be also applied to 
wrought iron. Experiments have been carried out by Mr. J. Muir 
onrodsofironor steel about gin. indiameterand 1lin. long, the elastic 
condition of the material being in all cases determined by means 
of tension tests made with a 50-ton testing machine at the Cam- 
bridge Engineering Laboratory, and an Ewing extensometer. The 
annealing was carried out in a Fletcher gas furnace 2ft. long, the 
specimens being protected from direct contact with the flame by 
enclosing them in a thick porcelain tube. 

At 


Tue rainfall of the month of June was peculiar. 
the northern meteorological stations there was a deficit compared 
with their respective averages ; elsewhere there was an excess, and 
in London the excess amounted to 1-66in.—or, in other words, the 
fall was nearly double the average ; Holyhead presents a very 
similar case of great excess. The chief part of the fall occurred 
in London before the 23rd, and the est amount—1-16in. in 
twenty-four hours—was registered on the 13th-14th. On the same 
occasion Yarmouth had 0-87in. From the 23rd to the 29th the 
weather was rainless, Even now the average for the six months 
January-June is not fully made up in most places, and in some 
places the deficit amounts to much more than 2in. 


H.M. Cruiser Bedford returned to Plymouth recently 
on completion of two 30-hour steam trials. The first trial, with the 
engines working at low power, was regarded pe ing satisfactory, 
the mean results being :—Steam at engines, lb.; in boilers, 
255 Ib.; vacuum, pron 5B 26-8in., port 26-3in.; revolutions, 
starboard 85, port 84; indicated horse-power, starboard 2250, 
port 2272; total, 4522; speed, 14-92 knots, The coal consumption 
was 1-91lb. per indicated horse-power per hour. The mean 
results of the second trial were :—Steam in boilers, 246 lb.; at 
engines, 2221b.; vacuum, starboard 25-6in., port 25-7in.; revolu- 
tions, starboard 128-6, port 127-1; indica horse-power, star- 
board 7952, port 8053; total, 16,005 ; air pressure, -26in.; speed, 
21-2 knots. On this trial the Bedford consumed 1-97 lb, of coal 
per indicated horse-power per hour, 





MISCELLANEA. 


Two steam tugs are proposed to be imported from 
England for use in Colombo Port, which will cost £29,500. 


THE engineering works of Goddard, Massey and 
Warner, at Nottingham, were badly injured by fire last Satur- 
day. The damage to these and adjoining premises is estimated at 

? 

Mr. ANDREW CarnNEGIE has offered the Leicester Free 
Library Committee a gift of £12,000 for a central free public 
library, conditional upon a site being given. The offer has been 
accepted. 


A TELEGRAM from Omaha dated Monday last states 
that the machinists on the Union Pacific Railway have struck work 
in all the large shops belonging to the system and also in many of 
the smaller ones, The strike affects 1700 men. 


A TELEGRAM from New York states that the United 
States Steel Corporation have decided to raise the wages of a 
hundred thousand of their union and non-union employés by 10 per 
cent., thereby increasing the annual pay roll by 4,000,000 dols. 


Tue arrangements for irrigation in South Formosa 
are primitive and insufficient to secure a constant supply of water 
in times of prolonged drought. Hence the success or failure of the 
rice and sugar croys depends largely on rain falling at proper 
times, 


SweDEN is about to establish a station for wireless 
telegraphy, and the recent Diet voted the necessary money there- 
for. A start has been made already with the preliminary work 
of establishing this form of telegraphy between the island of 
Gothland and the mainland. 


In spite of the good work done during the past winter 
by the Russian steam ice-breaker Yermak, it has been found that 
her screws are not sufficiently strong. For this reason the Yermak 
is about to sail for England in order to be fitted with new and 
more powerful screws in the Armstrong Works on the Tyne. 


We learn from a consular report that it is highly 
probable that a demand for power transmission lines for various 
purposes must arise sooner or later in Peru, as the natural con- 
figuration of the ground in this country can be turned to 
— for the development of immense power, at comparatively 
little cost. 


Tue use of electricity for purposes of illumination is 
increasing rapidly in Peru. The town of Lima is now entirely 
lighted by electricity. The town of Arequipa is also lighted to a 
considerable extent by electricity, and companies are being formed 
for lighting Callao, Trujillo, and Chiclayo, in the same manner. 
The electrical plant chiefly comes from the United States. 


Some French naval experts are reported to have 
evolved a process whereby petroleum is made semi-solid, mixed 
with coal-dust, and pressed into briquettes. It is claimed that a 
splendid fuel is thus produced, and among its advantages are 
economy and the absence of dust or ashes. One brick, it 1s said, 
generates the heat of four times its weight of anthracite coal. 


Orvers for the armour plate required for the three 
first-class battleships recently tendered for were received in 
Sheffield last week. Vickers, Sons, and Maxim will supply 
the armour for the Dominion, buildi at Barrow; John 
Brown and Co. for the King Edward VII., building at Devon- 
port; and Charles Cammell and Co, for the Commonwealth, 
building at Fairfield. The contract in each case is for the whole 
of the armour. 


A SNOW-PLOUGH of novel design has been at work during 
the past winter on the Delaware, Lackawanna, and Western Rail- 
road, It has a turntable arrangement by which the plough end 
of the car can be turned completely around at any point on the 
rails without the use of a stationary turntable. This is a con- 
siderable advantage, as it is often the case that the snow in a 
cutting may necessitate the return of a plough over the ground 
just traversed, 


THERE is likely to be a large field open for motor 
wagons in South Africa, particularly for 10 to 14 horse-power 
petrol or spirit motor cars, carrying loads of 2, 24, or 3 tons, and 
not exceeding a gross weight of 34 tons. The local regulations 
governing vehicles in force require the motor to be noiseless, and 
the escape of steam or smoke must be verysmall. Leather driving 
gear, it is considered, is unsuitable, the climate of Durban being 
extremely damp. All the working parts should be enclosed. 


Aut Peruvian towns, including Lima, require to be 
drained properly, and to acquire furnaces for the destruction of 
refuse. ‘This remark applies also to nearly all Central and South 
American towns. British manufacturers of refuse destructcrs are 
recommended by the British Consul to periodically send a short 
prospectus to all South American municipalities of any importance 
in which the advantages of the system should be explained, but, 
of course, in the language of the country. 


It is reported that there is some friction between the 
Steel Trust and pig iron furnaces. The Steel Trust's policy is to 
maintain prices at a reasonable level. This is impeded by the 
rising price demanded for pig iron, which the Trust buys in excess 
of its own production. The Trust threatened, and actually 
began, the construction of a pig iron furnace adequate to its 
requirements. The pig iron furnaces are accordingly beginning 
to build steel plants well able to compete with the ‘rust. 


TE authorities at Bayonne are endeavouring to secure 
at low tide a minimum draught of 20ft. for all vessels bound for 
this port. For this purpose two channels are being made. The 
northern channel, which will run along the quay of Boucau, will 
have a surface breadth of 110 yards ; the southern channel, chiefly 
used by inward vessels, runs close by Blanecpignon, and will be 
160 yards wide. In constructing these channels about 865,000 
cubic metres of mud, rock, and sand will have to be dredged. 


APPLICATION is to be made by the Chippenham Borough 
Council for sanction to a loan of £14,000 to carry out plans of a 
sewerage and sewage disposal scheme prepared by the borough 
surveyor, Mr. A. E. Adams, A.M.I.M.E., who has been appointed 
engineer for tke carrying out of the scheme. At a recent special 
meeting of the Town Council the surveyor’s plans of a scheme for 
the disposal of the sewage of the borough on the bacteriological 
system were approved, and application will be made for sanction 
to borrow £12,000. 


Tue deep-water harbour just completed at Cuxhaven 
has been leased by the Hamburg-American Packet Company for 
twenty-five years. The excavation of the basin was begun in 1890 
and finished in 1895, having taken two years longer than esti- 
mated. The entrance to the harbour is between two moles or 
piers, the distance between the pier heads being about 100 metres. 
The depth of water between the pier heads is 94 metres,’ and 
inside the basin it is generally 84 metres. The area of the basin is 
about 60,000 square metres. 


Tue British Suez Canal directors have reported on the 
returns of the navigation through the canal for the year 1901, as 
compared with those cf the two previous years 1899 and 1900. 
The net tonnage for the past year shows an increase of 1,085,688 
tons, as compared with that of 1900, and of 928,210 tons, as com- 
pared with that of 1899. The transit receipts in 1901 amounted 
to 100,386,397f., and were higher than in any previous year since 
the opening of the canal, and show an increase of 9,762,789f., as 
compared with those of 1900. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknavs, 7, Kumpfgasse, Vienna f. 
CHINA.—K&LLy anp Wass, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau anv CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—Asuxzr anv Co., 5, Unter den Linden, Berlin. 

F, A. Brocknavs, Leipzic ; A. Twerrmeyer, Leipsic, 
INDIA.—A. J. ComBripag anv Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscuEr anv Co., 307, Corso, Rome ; Bocca Frerzs, Turin. 
JAPAN.—K&LLY anv Watsy, Limited, Yokohama. 

Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchomée, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevaky Prospect, St. Petersburg. 

§. AFRICA.—Gorpon anv Gorton, Long-street, Capetown. 

R. A. THompson anv Co., 83, Loop-street, Capetown. 

J.C. Juta anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gorcu, Melbourne, Sydney, and Brisbane, 

R. A. Toompson AnD Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HenpeErson, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—Monrreat News Co., 386 and 888, 8t. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrzeRnatTionaL News Co., 88 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kag.ty anv Watsu, Liuirep, Singapore. 
CEYLON.—WisaYAaRtNa AND Co., Colombo. 











SUBSCRIPTIONS. 

Tus Enoingger can be had, by order, from any newsagent in town or 
country, at the — railway stations ; = it can, if preferred, be 
supplied direct from the office on the fol owing terms (paid in 
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Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9. Od. 


Crora Reapine Caszs, to hold six issues, 28. 6d. each, post free 2s. 10d. 


ap oA occur, an extra charge of two shillings and sixpence per annum 
made, 

Foreign Subscriptions will, until further notice, be received at the rates 
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will receive Taz ENGINEER weekly and post . Subscriptions sent 
by Post-office Order must be made —- to Tue Enoivegr, and 
accompanied by letter of advice to the 
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ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
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an advertisement measures an inch or more, the charge is 10s. per inch. 
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the necessity for going toe press carly with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week, 


Letters relati: to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of Taz ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
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PUBLISHER’S NOTICES. 


*,* With this week's number is issued, as a Supplement, a Two-page 
* Engraving of an Express Passenger Engine, Great Central 
Railway. Every cupy as issued by the Publisher includes a copy 
of this Supplement, and subscribers are requested to notify the ‘uct 
should they not receive it. 








*,* Latest TYPES OF THE BRITISH FLEET.—Our yy eg 
* Su plement, representing H.M. ships Formidable, e, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s. ld. 

*," If any subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom 
information of the fact to the Publisher, with the name of 1 





ent through whom the is obtained. Such inconvenience, 
ior can be? shed by ining the paper direct ‘rom 
this office 
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4 In order to avoid trouble 





LWAY, 


TO CORRESPON. DENTS. 


nd. confusion we find it necessary to inform 

correspondents that letters of i inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and staruped, in order 

answers received by us may be forwarded to their destination. No 

notice can be taken of communications which do not comply with these 
instructions, 

4 All letters intended or insertionin Tux ENoINgER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for bed sage pases but as a proof 0) good faith. No notice 
whatever can be of anonymous commun 

427 ~Wecannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copies. 


we must, 


N. L. B. (Buxton).—We have never published drawings of cotton- 
spinning machines. 

A. R. (Dublin).—We have not for many years illustrated an engine by 
the first firm you name, but one by the second firm will be found fully 
described and illustrated in our issues of August 6th and 13th of 
1897, 

Humpie Reaprr.—Have you considered the cost of a sea wall half a 
mile long, or the size of the turbines required to pass through them, 
6,000,000 of cubic feet of water per minute, or the Fret that a turbine 
will not work to any effect without a reasonable head to supply 
pressure ? 

R. H. anp Co, (Stockport).—For Spanish you might try the Dictionary 
prepared by Mr. H. H. Suplee, of the editorial staff of the Eavgineering 
Magazine, Liberty-street, New York. For continental languages there 
is the English-German-French Dictionary, which can be obtained from 
Kegan Paul, Trench, Triibner and Co., of 37 57, Ludgate-hill, E.C. 

A. 8. (Hammersmith).—Tons of rails have been made and tried with the 
lap joint you suggest. It is of no use, ‘he tread of a wheel on the 
rail is very narrow, probably not more than half an inch wide. If 
rails were flat on the top instead of rounded, and the tires were flat 
instead of being cones, the plan would work, but not as things are. 

E. W. (Beverley).—You wiil have no difficulty in working with a syphon 
provided the highest part of the bend is not more than 20ft. above the 
level of the water in the well, and both ends of the tube must always 
be under water level. To start the syphon the lower end must be 
fitted with a plug, and the long sloping tube filled with water up to 
the bend through a hole provided for the purpose. and subsequently 
plugged ; on removing the lower plug the water will flow. The discharge 
can be regulated by a stop cock near the lower end of the discharge 
pipe. Take care that all joints are tight, a small air leak will stop the 
syphon. 








MEETINGS NEXT WEEK. 


Tue Institute or Sanitary Enorngrers. — Wednesday, July 9th. 
General Purposes and Finance Committee at 4 p m.; Election Committee 
at 5.15 p.m.; Special Council Meeting at 7 p.m. 

Tue Norta or ENGLanp IsstiTuTE oF MINING AND MECHANICAL 
Enoineers.—Friday, July 11th, Excursion Meeting at Bishop Auckland, 
for the purpose of inspecting the electrical pumping and coal-cutting 
plant at South Durham Colliery. 

Tue INsTITUTION oF MintnG AND MgtaLLuRGy.—Thursday, July 10th, 
at 5 p.m., in the Institution Library, Salisbury House, E.C. Papers to 
be discussed, ‘‘ The Diehl] Process,” by Hans C. Knutsen ; ‘‘ The Pierre- 
fitte Concentrating Mill,” by Mervyn 8. Stutchbury. 








DEATH. 


> June 29th, at Abbey View House, Bath, Ropert James SHANNON, 
, C.E., late Government of India P. W. D., ‘and State Executive Engi- 
con Kolhapur, S.M.C., aged fifty-six years. 
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RAILWAY ACCIDENTS IN THE UNITED STATES. 


AmoneG other matters in which the United States 
is far ahead of this country must be ranked, we 
are assured, the working of railway traffic. We are 
not now referring to the conveyance of goods or 
minerals—which is as we have over and over again 
been told, made so perfect long since that the 
changes which are introduced from day to day 
appear to be quite superfluous—but to the working 
of the passenger traffic of the country. If we do 
not know, we ought to know that the train 
despatcher and automatic signals represent a system 
of working which is the best in the world, and in all 
respects superior to anything to be met with on our 
English railways. We have had all this repeated 
over and over again. We are not concerned to 
defend our methods any further than consists in 
saying that what suits one country will not neces- 
sarily suit another. But, even with this qualifica- 
tion, we venture to ask whether it is really certain 
that the American system is the best that could be 
adopted in the United States. The way to arrive at 
an answer is simply to consider results. 

It will, we suppose, be admitted that the purpose 
of signals is to prevent collisions and loss of life. 
Time-tables and instructions to engine drivers are 
prepared with the object of aiding travellers in 
moving from place to place, and getting the best 
return practicable out of the railways. It is not 
necessary, we think, to explain to our readers in 
detail what the train despatcher does. He sits in 
an office, and by the aid of the telegraph and an 
elaborate diagram he moves all the trains on the 
section under his control at his discretion. Signals 
of some kind are the instruments by which in the 
end he works his will. Now, it is evident that just 
in so far as a system of signalling avoids collisions 
and prevents accidents of all kinds is it excellent. 
A system that permits the occurrence of ten 
collisions, let us say, in the year, is just ten times 
as bad as a system that reduces the number of 
accidents to one, and'so on. In writing now, we can- 
not separate the signals or the train despatcher 
from the system of working as a whole, not because 
we do not care to apportion blame, but because we 
are dealing with the argument advanced broadly 





and without any limitations, that the entire system 
of working passenger traffic in the United States is 
better than our system. The American system has 
been praised as a whole; we criticise it as a whole. 
We have already taken pains to define our standard 
of excellence. We have reason to believe that, even 
in the United States, it is regarded as the proper 
standard. Now, tried by this, the United States 
methods are simply as bad as any to be met with in 
any country using railways at all. In the three 
months ending December 31st, 1901, no fewer than 
51 passengers were killed, and 751 injured on the 
railways of the United States. In the whole year 
1901 not a single passenger was killed on the rail- 
ways of Great Britain. But this is not all. Besides 
the passengers, there were killed in the United 
States 35, and 1383 injured. All told, the American 
railways slaughtered 274 and injured 2089 in three 
months. This is at the rate of 1096 killed and 
8356 wounded per year. We are not surprised to 
find the New York World writing :—‘‘ We have more 
than eight times the railway mileage of Britain, but 
the figures show twice as heavy a passenger traffic 
on the British lines. Evidently it is not so much a 
matter of mileage as of some fatal fault of conduct 
which has left for the American roads a three 
months’ record of 1481 collisions and 877 derail- 
ments. We surpass the Britons in every form of 
railway equipment, and simply overwhelm them in 
the work of killing, smashing, and maiming on the 
rail.” 

It is very difficult, with figures such as these 
before us, to believe the stories which are told 
by those who, having visited the United States for 
a short time, write in all sincerity of what they 
have seen. Derailments, for example, are due to 
defects either in the permanent way or in the 
rolling stock, or in both. How can we reconcile 
the assurance that there is no permanent way in 
this country with its sleepers and its chairs to equal 
the American road with a flat-footed rail and a 
multitude of “ ties,’ with the astounding statement 
that there were 877 derailments ostensibly in- 
volving injury or death to passengers in thirteen 
weeks—over 67 per week? The explanation is, of 
course, that the experience of the English visitor is 
limited to a comparatively small mileage over first- 
class roads. It is easily forgotten that there is still 
in the United States a vast mileage of slightly 
primitive construction; and that this is largely 
responsible for the slaughter which we have 
recorded above. Again, what can be thought of 
signals so defective in themselves that they permit 
1481 collisions to take place in three months, that is 
to say, at the rate of nearly 114 per week? If the 
signals were not defective, then the railways must be 
worked with a criminal negligence which is astound- 
ing. If the figures had not been supplied by a 
trustworthy American source we shouldregard them 
as simply incredible. Whois to blame? No one, 
we suppose, in particular. The root of this mischief 
lies in the spirit of the nation; and it is just with that 
spirit that we in this country must take count as 
actuating competitors. Here we attach an unlimited 
value to human life; in the United States it is 
regarded from a different standpoint. Express 
trains run at high speed through the streets of large 
towns on the level. There is neither fence nor 
protection of any kind. The people in the streets 
have to keep out of the way of the trains. Very 
often they are run over and killed or maimed. The 
American twitt:d with this admits that it is a bad 
thing, indeed very deplorable, but he points out 
that the killing of a few people in the year is as 
nothing compared with the great advantage gained by 
running trainsat a high speed from place to place. 
As for the killing and maiming of shunters and brake- 
men, that is regarded as a matter of course. The 
business is perfectly well known to be dangerous. 
Men are free agents ; they are not compelled to work 
on railways. If they do they accept the risk with 
eyes open, and that is the end of the matter. No one 
dreams of hampering the railway companies by 
legislation such as exists in this country. 

The same principle is carried out in other ways. 
The details of the evidence given during the investi- 
gation which followed a disastrous accident which 
occurred on the 8th of January, 1902, in the Park 
Avenue Tunnel of the New York Central Railway, 
showed that the traffic was worked on a system 
which would not be tolerated by our own Board of 
Trade for half an hour. There was a very heavy 
traffic, and it had to be rushed through somehow. 
As we read the evidence we gathered that life in a 
nitro-glycerine factory was to be preferred to the 
daily use of this railway. Some of the salient 
features of the evidence will be found in our issue 
for February 7th. When a heavy smash occurs 
there is an outcry—someone ought to be hanged. 
No one ever is hanged, and the traffic is worked 
still on the same system. No doubt a great deal 
can be said in favour of it. Very much larger 
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numbers of passengers are carried than could be 
conveyed if more caution were used. The neglect of 
block signals and a trustful confidence that the tail 
lights of the train in front will be seen in time to 
avoid a smash will, no doubt, hurry on traffic ; and, 
after all, we fancy that the great mass of the people 
love to have it so. If they did not, they would tell 
the railway companies that they must not kill and 
wound so many individuals ; and when the railway 
companies answered that this would involve a large 
capital outlay and would delay traffic, the people 
would accept the inevitable. We do not think any 
drastic measures of this kind will ever be put in 
force. There are, perhaps, things about American 
railways in which they are better than ours; but in 
one respect, at all events, we stand absolutely pre- 
eminent. Our traffic-is worked with a minimum 

‘risk which no other country has attained. Whether 
we are paying too high a price for exemption from 
catastrophe is quite another question. 


AUTOMATIC STOKERS., 


NEVER before since the steam engine was intro- 
duced were there, we suppose, so many automatic 
stokers in use as at this moment; and there are few 
machines in the world about which more contro- 
versy exists. On the one hand we see able 
engineers, men of vast experience, rejecting hand 
firing in favour of machine stoking, and claiming 
that the innovation effects large savings in the cost 
of steam. On the other side we see automatic 
firing rejected after careful trial by men not less 
competent, with a direct saving of as much, in some 
cases, as two to three thousand pounds per annum. 
It is good to think of things as they are, not as they 
might be. It is izapossible to find that prejudice 
has had anything to do with the course adopted in 
either case. Those who use automatic stokers not 
only believe in them, but have facts and figures 
amply justifying their faith. Those who reject them 
are equally well provided with data, and that of the 
most conclusive nature. Whether the automatic 
stoker is or is not used, we may rest assured that 
use or disuse is the result of honest, intelligent 
conviction with which ignorance or prejudice has 
had nothing to do. We find it necessary to insist 
on this point, because those who have invented or 
who make any particular type of mechanism are 
prone to the belief that not to like it is an evidence 
of prejudice or ignorance. Furthermore, it will be 
found that, naturally enough, if a given machine 
fails, rival makers will argue that it is the machine, 
not the system, which is in fault. Because A.’s 
mechanism does not give satisfaction, that is no 
reason why B.’s should not be tried. We have 
inquired somewhat carefully into this matter, with 
the result that, so far as we can learn, it is not any 
particular type of automatic stoker that has failed or 
succeeded, as the case may be. We have two totally 
different systems of firing, and either is adopted as 
the best or rejected as the worst on grounds which 
have no more to do with the individual merits of a 
particular invention than they have to do with the 
personal qualities of a gang of firemen. 

When we have cleared our minds and arrived at 
the just conclusion that the steam user, or chief 
engineer of a large installation, is no fool, but a sane 
and capable man, we may proceed to inquire what 
is the reason that two opposed opinions based on 
opposed facts should exist. Why should the facts 
be opposed? It does not need long proceeding in 
this way to learn that the success or failure of the 
automatic stoker is in the main due to the conditions 
under which it is used. Thus, to come to particu- 
lars, there are some varieties of coal that cannot be 
automatically fired in such a way that they will 
keep steam. It is quite possible that, with a dif- 
ferent coal, there is no difficulty of the kind. But 
then this different coal is not available. Either it is 
too dear; or it cannot be obtained in sufficient 
quantity; or it produces smoke. In one case 
which came under our own notice, an auto- 
matic firing plant was rejected because the men 
flatly refused to continue the exhausting labour 
of filling hoppers at the level of their heads. 
There ought to have been overhead bunkers, but 
there was no room for them. In another case the 
firing was satisfactory; there was plenty of steam 
made ; but the brick setting of the boilers was ruined. 
Speaking broadly, however, it may be said that the 
paramount defect of the automatic stoker is lack 
of flexibility. It depends for its success on plenty of 
boiler power and steady use. It will not stand 
forcing. Ifthe stoker is so designed that it will 
provide for the evaporation of, say, 10,000 1b. of 
water per hour, well and good; but any attempt to 
run it up to 15,000 1b. will end in ultimate failure. 
We are quite aware that any number of testimonials 
are available concerning a dozen different stokers 
that will comply with the required conditions. 
These iesllanbtidls are of no weight in the face of 





the fact that, under certain conditions, the automatic 
system fails in the way we have indicated; and the 
reason is obvious. To burn coal at various rates on 
the same grate at irregular intervals requires human 
intelligence. The automatic stokers have none. In 
a general way, they all depend on the principle of 
carrying fresh coal in at the fire-door end, which 
coal is subsequently pushed or otherwise conveyed 
to the bridge end of the grate, by which time it is 
supposed to be all burned; or else revolving fans 
or their equivalents “flick” the coal over the 
surface of the fire. In either case it is next to 
impossible to keep the grates evenly covered 
by a machine if the demand for steam varies ; 
that is to say, the machine has one pace which 
suits it better than any other. An automatic stoker 
may work very well at two revolutions a minute 
which will wholly break down at three revolutions. 
An able fireman will see that holes do not burn 
through his fires. He will always plant a shovelful 
of coal just in the place where it is wanted. No 
machine can do this. Many schemes have been 
tried. For example, in the Coxe furnace, the ash- 
pit is divided up into sections by transverse parti- 
tions, and air is sent by a fan into these sections. The 
theory is that the rate of combustion can thus be re- 
gulated all over the grate. There are, beyond doubt, 
hundreds of cases in which no special intelligence 
of any kind is needed on the part of a human stoker. 
The demand for steam is steady and continuous from 
morning to night. Textile mills of all kinds, pump- 
ing stations, flour mills, breweries, and several other 
places may be cited in which about the same 
quantity of water is evaporated every working day 
the whole year round. There is plenty of boiler 
power ; no sudden demands are ever made on the 
boilers. Conditions such as these perfectly suit the 
automatic stokers. Who, for example, can devise 
anything more adapted to such conditions than the 
old Jukes chain grate, which is now working its way 
into favour again under different titles? We see 
the thin sheet of small coal carefully spread over 
the grate slowly advancing into the furnace, and we 
know that the supply of coal to the grate, the supply 
of air below the grate, and the rate of advance of 
the grate have all been so perfectly adjusted and 
put ia tune, so to speak, that the combustion of the 
coal will be just completed by the time it reaches 
the bridge. Alter the relations of the three factors 
in any way and see what follows. A little increase 
of draught, and holes are burned through the fire 
near the bridge, because the coal is consumed so 
rapidly that the further end of the grate is left bare ; 
reduce the draught, and, conversely, unburned coal is 
pushed over the bridge. We do not for a moment 
say that it is impossible to “tune” the furnace for 
a greater effort than the normal, but we do say that 
such tuning does not appear to be carried out 
successfully in practice. 

There is something highly attractive in the idea of 
machine firing ; something repulsive in the idea of 
hand firing. For three-fourths of a century 
inventors have addressed themselves to getting over 
the difficulties attending automatic stoking. The 
shelves of the Patent-office Library are crowded 
with ingenious specifications for machines to burn 
coal. Fortunes have been lost in the pursuit of the 
thing needed. Fortunes have been made, it is said, 
by those who have achieved even a certain measure 
of success. With all this we still find hand firing in 
favour. We seem to be as far off as ever from the 
millennium. If automatic stokers did always when 
wanted what they do in a great many places now, 
hand firing would long since have become strictly 
exceptional. Perhaps the human and the machine 
stoker may yet be combined, and a system devised 
by which the man finds the intelligence and the 
machine does the hard work. In one case an 
attempt seems to have been made with considerable 
success in this direction. Coal is put on the fire by 
a,scoop, very much like that used for charging gas 
retorts. The stoker’s work consists in keeping the 
fire level, and shovelling alittle coal now and then 
on to thin places. The system seems to have very 
good points, but there is not as yet sufficient infor- 
mation available to enable us to speak with cer- 
tainty about it. Meanwhile, to go back over old 
ground, we repeat that the way to secure success 
with any automatic system of firing is to be sure 
that there is plenty of boiler power. In electric 
light stations the peak of the load must be carried 
by additional boilers; not by attempting to force 
those already carrying their proper burthen. 


THE FAILURE OF COMPULSORY ARBITRATION. 


WE observe from our New Zealand exchanges that 
the Industrial Conciliation and Arbitration Act has 
again been brought prominently under public notice 
through the sittings in New Zealand of the Victorian 
Labour Commission. The evidence given before this 
body combines with other material whieh has been 





accumulating since the passing of the Act in 1894, 
to prove that it has been far from a success. Dele- 
gates of the Labour Union held a meeting at Wel- 
lington on the 14th ult., and vehemently condemned 
the Arbitration Act and Court. One delegate said 
that a large percentage of unionists now cursed the 
Act, and urged that a protest should be made 
against the methods in which the Act was carried 
out at the present day. Another delegate said that 
after recent experiences of compulsory arbitra- 
tion, British workmen were wise in refusing to 
accept it. Others spoke in a similar strain. It was 
resolved to hold a conference of all the Unions to 
consider the position. One strong piece of evi- 
dence of the mistaken nature of the Act is very 
frequently overlooked in this country, and there are 
probably few people who are aware that the New 
Zealand Legislature has been tinkering at it almost 
every session since it was passed, and further 
legislation is promised now. The latest amending 
Act is practically a confession of failure, inas- 
much as the Conciliation Boards which were 
originally put forward as the main feature of the 
Act, have been practically abolished. It may be here 
explained that, according to the original Act, in- 
dustrial disputes are first brought before a Concilia- 
tion Board, which inquires into the case, and delivers 
its opinion thereon. This opinion, however, cannot 
be enforced at law; and it was hoped that this kind 
of friendly and informal arbitration would usually 
be recognised as sufficient by the parties to the dis- 
pute. Such, however, has not proved to be the case 
in practice. Nearly all disputes are taken to the 
Arbitration Court, which has power to pronounce 
final judgment, enforceable in the same way as the 
judgment of an ordinary Court. It at last became 
apparent that it was a useless expense to obtain the 
decision of a Conciliation Board if its judgments 
were to be almost invariably appealed against ; and 
it has now been enacted that either party to an 
industrial dispute may require the case to go straight 
to the Arbitration Court. 

The promoters of the Act did not foresee this 
state of things, because it never occurred to them 
that unions would be organised for the express pur- 
pose of inventing disputes and bringing them before 
the Court. Such has, in fact, proved to be the case; 
and as these unions would inevitably pass into 
oblivion if there were no disputes going forward, it 
is to their interest to have as many disputes as 
possible. An amusing piece of evidence of the truth 
of this statement is to be found in the public decla- 
ration of the Cooks’ and Waiters’ Union that the 
delay in giving a decision on their case had been 
disastrous to the union, and that it was in imminent 
danger of becoming defunct. * It is quite evident 
that a union which is in this perilous condition 
would never have existed at all if it were not for the 
Act on which it seeks to live. Another thing that 
the promoters of the Act did not foresee was the 
enormous increase in industrial disputes which has 
occurred. One New Zealand journal goes so far as 
to say that “the disputes that have happened have 
exceeded the possibility of the strikes a hundred- 
fold. Indeed, there have been fewer strikes in the 
whole history of New Zealand than there have been 
disputes in one single year.” It therefore appears 
that, even if the claim of Mr. Seddon and Mr. 
Reeves that the Act has entirely prevented strikes in 
New Zealand were well founded, this fact would not 
compensate for the constant turmoil created by the 
disputes artificially manufactured for the benefit of 
the union “ bosses.” We may say, however, that 
the claim just mentioned seems to be inaccurate. 
At all events, strikes are constantly reported in the 
New Zealand papers, even to the number of five or 
six in one week. But too much importance must 
not be attached to this statement, as there is reason 
to believe that the strikes referred to were, though 
numerous, very insignificant. 

The chief ground on which the Act was recom- 
mended for acceptance was that it would establish 
industrial peace ; but New Zealand to-day is farther 
removed from industrial peace than it has been at 
any time these last ten years. The mere fact that 
any little group of busybodies can register them- 
selves as an industrial union, and can thereupon 
“constitute a dispute” by the mere act of serving 
some preposterous demand upon an employer which 
they know beforehand he will not accept, has given rise 
to a feeling of hostility between the employed and 
employing classes. Matters might not have turned 
out so badly if the Arbitration Court had given 
general satisfaction. So far from this, however, it 
has been charged with being the tool of the wildest 
demands of the most extreme section of the labour 
unionists. It has, we are told, presumed to regulate 
industry down to the minutest detail, and it has 
constantly insisted that a preference in employment 
shall be given to labour unionists. The result of 
this latter step, it is argued, by which the members 
of labour unions are created into a privileged class, 
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has naturally been to render them careless a3 to the 
manner in which they perform their work. We are 
unable to say how far these assertions are or are 
not well founded. The mere fact that they are per- 
sistently made is sufficient evidence that things are 
not going pec ¢ 

It will be seen from what is said above that the 
Industrial Conciliation and Arbitration Act is really 
a means of regulating industry by law. Neither in 

rinciple nor in practice does it make the slightest 
difference whether a man’s business is controlled by 
a number of minute regulations in an Act of Parlia- 
ment, a8 wa3 doae almost universally in the Middle 
Ages, or whether power is given to a Court to im- 
pose similar regulations upon him. This view of the 
case, although it has been insisted upon by some of 
the more outspoken of the socialists, is very little 
realised in this country, which is the reason, pro- 
bably, why the New Zealand Act is supported by 
many who would utterly repudiate all idea of going 
back to the medieval system. That system never 
accomplished the results at which it aimed. On the 
contrary, it invariably intensified every evil which 
it sought to cure, and there is evidently imminent 
risk that the New Zealand arbitration system must 
result in the same way. 

If New Zealand subserves no other purpose in 
the Empire, it is very valuable to us in England as 
an object lesson in the kind of legislation to be 
avoided. If the English nation is capable of profit- 
ing by the experience of others, the lesson of New 
Zeaiand should make it impossible for compulsory 
arbitration to be seriously taken up here. There is, 
moreover, a difference not generally recognised 
between this country and New Zealand which 
might make a policy extremely disastrous here, 
even although that same policy might be pursued 
with comparative impunity there. The great dis- 
tinction is that New Zealand is primarily an agricul- 
tural country, whereas England is primarily a 
manufacturing country. Agriculture has not been 
subjected to the tyranny of the Arbitration Act, so 
that it is only a comparatively small number of the 
wealth producers in the Colony who have been 
affected by it. It is safe to say that if all labour in 
New Zealand had been subjected to the same dis- 
turbing influences as the urban portion of it has 
been, the policy of the Arbitration Act must have 
been long since abandoned. New Zealand has only 
been able to tolerate it because so small a portion of 
her wealth springs from manufacture. It is there- 
fore plain that the same policy adopted in this 
country would strike not at a subordinate branch of 
ney: but at the main source of this country’s 
wealth. 
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JAPANESE SHIPPING SUBSIDIES. 


Tue “ England of the Far East” has no intention of 
making a fetish of the idea of individual effort when 
there arises the question of assisting a branch of the 
national development of the country i. affording timely 
State aid. It did not take the Japanese long to see that 
subsidies ought to be granted in the interests of the 
growing national shipping, with a view to developing 
rapidly the existing steamship lines to Australia and to 
Bombay, and also those plying on the Sea of Japan and 
in the coasting trade of Hokkaido. Thus, as it is a 
question of developing in the first place East Asian 
steamship lines, there will not be a great deal of direct 
injurious competition with purely European shipping 
companies. Still, there must be a certain amount of 
injury inflicted indirectly upon European interests, seeing 
that these subsidies will facilitate the placing of Japanese 
goods in the markets of the Far East, and in proportion 
as Japanese enterprise gains a stronger grip of those 
markets, $o must there be a falling-off in the volume of 
European exports to the Far East. These subsidies are 
granted for the present for five years. In the case of the 
Australian service the subsidy is £53,650 a year, and 
£18,250 for the Bombay line. Each steamship company 
is pledged to make twelve voyages a year. For the 
Japanese line of steamers between the harbours of the 
island Empire on the one hand and those of Corea and of 
Asiatic Russia on the other the subsidy is £17,800, and 
£6400 for the Hokkaido line and its branches. In 
addition to this, the premiums given for years to all 
Japanese steamers in proportion to the voyages made 
and for fitting out the ships remain unchanged. The 
value of the State aid already afforded has been manifest 
in the continued and healthy development of the 
Japanese merchant service. At this moment Japan 
owns 969 steamers with a tonnage of 577,660 and 3565 
sailing ships with a total tonnage of 326,618 tons, or a 
total of 4534 vessels with a total tonnage of 904,278 tons. 
At the head of the Japanese shipping industry stands 
the Nippon Yusen Kaisha, which never allows any oppor- 
tunity of increasing or of improving its vessels to pass by 
neglected. Thus, during 1901 this company increased 
its fleet by the addition of five new large steamers, and 
only recently it perfected its communication between 
Hongkong and Japan and Seattle by way of Victoria, 
British Columbia, in that a fortnightly service replaces 
the former monthly service, and three new steamships 
have been added to the fleet engaged in these voyages. 


SIX MONTHS’ CLYDE SHIPBUILDING. 


For the first six months of the year the output of new 
shipping from the yards of the Clyde has reached an 





aggregate of 236,000 tons gross register, this being the 
highest six months’ total on record. During the corre- 
sponding period last year the aggregate was 232,070 tons; 
during 1900 it was 214,900 tons; and during 1899, 233,150 
tons; the latter figure being 2850 short of the present 
year’s results. The output for January was 21,950 tons; 
February, 41,890; March, 33,420; April, 42,260; May, 
57,280; and June, 39,200 tons. Some of these are record 
monthly figures, and all are at least fairly average. There 
appears every prospect of this continuing, and the year 
1902 proving the record year for tonnage output; although 
the fact must be borne in mind that work will be very 
largely expended on the naval tonnage now on hand and 
recently given out, and little of this will fall to be reckoned 
amongst tonnage launched during the year. The Clyde’s 
share in the recent allocation of new Government work 
was a record one, amounting as it did to 60,000 tons 
displacement. Adding to this the tonnage of naval work 
still to complete, brings the total .within measurable 
distance of 100,000 tons. The placing of fresh merchant 
work, however, is not by any means a dead letter in 
Clyde industrial life, and the contracts reported during 
June aggregated about 35,000 tons, this being the highest 
figure—naval orders apart—for any month of this year so 
far. The settlement in South Africa has opened up 
immediate possibilities of new steamship services, and 
there has been—doubtless directly or indirectly in conse- 
quence of the settlement—a slight improvement in 
freights. There is a general feeling in the trade that, all 
things considered, the second half of the year may be 
expected to make’as good a show as'the first in the matter 
of tonnage built and launched. 


AMERICAN ENTERPRISE IN ENGLAND. 


We live in stirring times. The New York correspon- 
dent of the Standard announced on Thursday morning 
that “Mr. Thomas Nevins and his son, Mr. Thomas A. 
Nevins, sail on Saturday on behalf of a syndicate, who 
will build 147 miles of electric railway between Liverpool 
and Manchester, with branches to Warrington, Black- 
burn, Accrington,-and several other towns served by the 
South Lancashire and other railways, consolidated at a 
cost of twenty million dollars. Mr. Nevins and his 
associates regard England as a better field for electric 
enterprise than tlie United States, where the demand is 
comparatively exhausted.” It will be noticed that there 
is a certain lack of finish about this scheme. We have 
Mr. Nevins, and Mr. Nevins’ son, and presumably 
£4,000,000, but we do not know anything of a “South 
Lancashire railway,” and the Nevins syndicate appears 
to be unaware that an Act was obtained in 1900 for a 
system of electrical tramways in the Lancashire district, 
and that the work is already in hand. It is quite 
possible that certain contracts for plant have been placed 
in the States, and that these have been magnified into 
the construction of 147 miles of electric railway. 








DOCKYARD NOTES. 





THE most remarkable thing about the Spithead fleet was 
the Russian battleship Pobieda, whose rig, by the way, has 
been altered since she was designed. She embodies a good 
many other minor improvements on the original design, and 
in the matter of novelty was far in advance, not only of our 
latest ships, but also of the German, French, and American. 
She is not yet complete, the shields to the casemate guns 
being still absent ; but she is fairly complete otherwise, and 
any of our engineer officers who saw her engine and boiler- 
rooms must have wished themselves Russians. The Pobieda 
has a roomy and well ventilated engine-room, everything can 
be ‘‘ got at,’’ and the same roominess distinguishes the 
boiler-room. The boilers, it is interesting to note, run fore 
and aft instead of athwartship, as in our modern vessels, 
Each room is fitted with an armoured stairway, running 
right up to the main deck at an angle of 55 deg., so the ship 
is unique in the matter of emergency exits. Viewed asa 
fighting machine generally, there was nothing equal to the 
Pobieda at Spithead, unless it were the American Illinois, 
of which more presently. The wide, open decks, of which 
the Russians are so fond, are much in evidence in the 
Pobieda, ‘‘ shell-bursting gear’’ being almost entirely absent. 
The ship offers a huge target, quite half as much again as 
the considerably larger London; but the distribution of the 
numerous 12-pounders is so excellent that the big target may 
be thereby discounted. 


Tue Kaiser Friedrich III. is, if anything, a larger target 
still, and her innumerable gun muzzles show that her 
designer never troubled about ‘‘interference.’* She is an 
exceedingly smart ship—far more so than any of ours, which 
all looked rather squalid in comparison. Her grey paint is 
very pretty artistically ; as a war-colour it was by no means 
invisible, she being far more easily picked out than our 
multi-coloured ships. One colour is a mistake, save from the 
esthetic standpoint. It silhouettes the ship too much, and 
can be ‘invisible ’’ only in certain lights. White is an error, 
because it is so obvious at night; but brown, grey, light grey, 
yellow, and blue may all with advantage be used on one 
single ship. The problem of the best colour for making 


warships as hard to detect as possible can only be solved by |’ 


scientific means, and by a full regard to atmospheric facts, 
such, for instance, as that yellow tells least in the sun, 
and blue least in the shadow and gloom. If colours be 
judiciously varied, some will always be invisible, whatever 
the atmospheric conditions, and at once the target is blurred, 
and the eye of the gunner disconcerted. 





THE torpedo gunboat Circe is to be re-boilered, &c., by the 
Fairfield Company. 





Mexico has ordered four destroyers from Ansaldo’s Yard, 
Genoa. ‘ 





Tue U.S.S. Illinois was conspicuous at Spithead for her 
small size in ratio to her displacement. Her colouring was 
as hideous as her form, but there was very little to find fault 
with in her. We observed that her after Gin. guns do not train 
right aft as they might easily have done, and her big guns 





—13in.—seemed of an antiquated model, though the mount- 
ing is new enough and good in design. Everything is 
hydraulic or hand. 





THE famous couple of 122-ton guns that the Boers bought 
from Esupp ts the Pretoria forts have appeared again. This 
time they have been mounted in an Italian fort. The tale 
that the Boers bought these guns has been often regarded as 
a myth, but the story is so persistent that there is reason to 
believe that, in the early days of the Jameson raid, the Boers 
or their European agents ordered these pieces under the 
impression that the bigger the gun the greater its use, at 
which the world will now chuckle, forgetting its own mania 
in the same direction not so many years ago. 








INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


THe seventh annual convention of the Incorporated 
Municipal Electrical Association was opened on Wednesday, 
July 2nd, at 10 a.m., in the Institution of Mechanical 
Engineers, Westminster, the President, Mr. J. H. Rider, 
electrical engineer, London County Council Tramways, in 
the chair. Sir John McDougall (Chairman of the London 
County Council) welcomed the Association to London, and 
remarked that his Council expected a-great deal from Mr. 
Rider, At present London may be somewhat behind other 
parts of the world as regards electric traction, but they must 
be very careful to select the best system of locomotion pos- 
sible. Housing the working classes was one of the great 
difficulties of the present time, and-he considered the electric 
tramcar as the poor man’s carriage. They desired to 
diminish the delay which arose from so frequently taking up 
the streets for various purposes. The President then 
delivered an inaugural A ei Papers were read by Mr. 
Ruthven Murray (electrical engineer to the Willesden Urban 
District Council) on ‘‘ Double-current Generators and their 
Application,’’ and Mr. A. S. Barnard on ‘‘ High Tension 
Continuous-current Systems.’’ We must postpone a further 
notice of the meeting until next week. 








Surptey Sewace DisrosaL.—The Shipley District Council have 
instructed their engineer, Mr. Malcolm Paterson, M. Inst. C.E , of 
Bradford, to prepare the necessary plans and sections for the exten- 
sion of their bacterial beds in accordance with the requirement of 
the Local Government Board. It may be remembered that after 
receiving the sanction of the Local Government Board in 1896 for 
the tank precipitation and land filtration scheme, designed by Mr. 
Paterson, the Shipley Council decided to carry out a bacterial 
scheme, without awaiting further sanction, and it now appears that 
the scheme carried out is not deemed sufficient by the Local 
Government Board. The additional works required will include 
1} acres of bacterial beds, and an extension of the land filtration 
area. 


FOTHERGILL Pr1zE.—The Council of the Society of Arts offer the 
Fothergill Prize of £50 and a silver medal fora paper on “ Existing 
Laws, By-laws, and Regulations relating to Protection from Fire, 
with Criticisms and Suggestions.” The paper should consist of 
about eight to ten thousand words, and be written with a view to 
its being read and discussed at an ordinary meeting of the Society. 
Papers submitted for the prize must be sent to the secretary on 
or befure October Ist, 1902. Each paper must be typewritten, 
and bear a motto, the name of the writer being enclosed in a 
sealed envelope with a similar motto. The judges will be 
appointed by the Council. The Council reserve the right of with- 
holding the prize or of awarding a smaller prize or smaller prizes, 
if in the opinion of the judges no paper deserving the full award 
is sent in. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—The annual con- 
versazione of this Institution was held in the National History 
Museum, South Kensington, on Tuesday night. The meeting was 
eminently successful, about 1700 members and visitors were received 
by Mr. James Swinburne, the President, and Mrs. Swinburne. 
Amongst those present were Lord Strathcona, the Lord Mayor 
and ‘loay Mayoress, Professor Sylvanus Thompson, Sir H. G. 
Mance, General Webber, Sir Gordon: Sprigg, Mr. A. Siemens, Sir 
C. Rivers Wilson, Sir W. H. Preece, Lord Vaux of Harrowden. Sir 
John A. Willox, Mr. R. H. Scotter, Sir Alexander Binnie, M. Léon 
Janssen, M. Rohl, Vice-President of the Union and President of 


the German Tramways and Light Railways Association ; M. Géron, 
director of the Cologne Tramways Company; M. Koehler, 
managing director, Great Berlin Tramway Company ; M. Lavalard, 


manager, Paris Omnibus Company ; M. Nonnenberg, director of 
the Belgian General Light Railways Company; and M. Ziffer, 
president of the Austrian Tramways and Light Railways Associa- 
tion. The delegates from the various countries to the Congress 
who were present were :—Herr Max von Leber and Ritter von Kuh, 
Austria ; m Whetnall, M. Beco, and M, Gruls, Belgium ; MM. 
Pérouse, Jozon, Schelle, Hétier, Dilié, and Gautier, France ; Herr 
Franke, Germany ; G. von Kadar, Hungary ; Professor Luigi Rava 
and M. Vincenzo Capello Italy; M. Feuillerade, Manaco; M. 
Nicolas Herjeu, Roumania; and M. Brianshaninozf Russia, A 
resolution was heartily adopted expressing joy that the King had 
been spared, and praying that his Majesty’s restoration to health 
might be rapid and complete, and that he might long live toreign. 
Sympathy was tendered to the Queen in her great anxiety. C) 
National Anthem was then sung. 


AMERICAN TRADE.—From the statistics of the foreign trade of 
the United States for May, just to hand by mail, it appears that as 
com d with those of a year ago, there was a decrease of 
22,302,323 dols. in exports and 3,213,590 dols. in imports. The 
result is the smallest export balance for the month since 1899, and, 
with that exception, the smallest since 1897. Exports are much 
below those of 1901, 1900, and 1898, and imports are not onl 
below those of May, 1901, but fall short of the same month in 1897 
and 1893. Dutiable imports have increased 208,779 dols., the 
whole decrease being in articles free of duty. On the other hand, 
the decrease in exports is shared both by agricultural and non- 

ricultural commodities. Total decrease rises 2,094,261 dols. 
above the 20,208,062 dols. decrease reported in agricultural ship- 
ments. Taking altogether the eleven completed months of the 
fiscal year, it appears that total exports, though 92,567,000 dols. 
less than in 1901, still exceed every previous year on the record. 
Imports, on the other hand, surpass all records. Asaco uence 
the eleven months’ excess of exports over imports, which falls 
167,752,000 dols. below 1901, is also much the smallest of any year 
until 1897. The month’s 1,900,000 dols. gold exports went to 
Canada. The 1,600,000 dols. imports probably came from Aus- 
tralia. There was no export and import of gold last month 
between America and Europe. With reference to the financial 
situation in the United States, the weekly circular of Henry Clews 
and Co, states :—The industrial outlook is somewhat confused by 
the aggressive attitude of labour, which, if not moderated, is 
likely to check enterprise, for even present abnormal activity 
cannot continue indefinitely to face increased cost of production. 
If costs are pushed much higher, we shall ss see an 
enforced curtailment of both production and consumption that 
would in the end react most seriously upon labour itself. With 
more steadiness in the labour situation there is good reason to 
hope for another year of satisfactory business.— The Observer. 
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ROYLES’ ENGINEERING WORKS, IRLAM. 





Roytes, Limited, whose business was established some 
twenty-five years ago, and has been mainly identified with 
the production of steam specialities, notably steam traps, 
reducing valves, and similar appliances, have during the last 
few years largely extended their field of operations by the 
introduction of the Row patent indented tube, which is 
applied to various forms of feed-water heaters, calorifiers, 
evaporators, condensers, and quite a variety of general heat- 
ing apparatus. This extension of their operations has 
necessitated the erection of entirely new works on modern 
lines, covering an area of about five acres, adjoining the 
Cheshire Lines Railway at Irlam, near Manchester, and of 
which we give illustrations, including a ground plan and 
on page 17 photographs showing a view down the main 
nd of the machine shop, and a view down one of the side 
ays. 

From the plan it will be seen that the works consist of 
iron and brass foundries, pattern shop and stores, machine 
and erecting shop, and offices, so arranged that the work can 

roceed in regular sequence from the time of entering as raw 
material at the railway end till the finished product is ready 
for delivery at the road end, or into the railway company’s 
trucks standing inside the main shop. The ironfoundry, 
which is well lighted and ventilated, is 100ft. by 90ft., witha 
steel roof, and arranged for two electric travelling cranes of 
43ft. span. The coke and pig iron arrive in the railway 
company’s trucks directly in front of the cupola stage, and 
the blower for the cupola is electrically driven. The brass 
foundry, which is 50ft. by 45ft., is uniform in design with 
the ironfoundry, and so constructed that at any time it 
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in connection with which tests are being taken to ascertain 
the best methods of using tube surfaces for superheating. 
With regard to the driving arrangements, a very handy 
method of carrying the countershafts in the machine shop 
may be mentioned. These are bolted to the under side of a 
strong, narrow wooden flooring, carried on brackets from 
the main uprights.of the shop. This.device is not only con- 
venient in itself, but it enables the workmen to traverse along 


purposes without the necessity of the usual ladder for 
reaching any portion that it may be necessary to get at. 

The lighting arrangement of the works also merits special 
attention. The main system is an intensified gas installa- 
tion, erected by the Keith and Blackman Company, of 19,000 
candle power, distributed in twenty lamps, of which eleven 
are used in the main shop, eight in the foundries, and one in 
the yard. It may be interesting to mention that experience 
of this system of lighting in the early part of the present year 
has amply proved its convenience in every way for engineer- 
ing shop use. The light is abundant and well dispersed, and 
there is a marked absence of intense shadows such as are 
noticeable with the electric arc system. We are informed 
that the men like the light, and it is considered to have been 
successful in every way. For subsidiary lighting incandes- 
cent electric lamps are used in the tool bays, where special 





| light is required in inconvenient positions, an electric main | 


| running round the shop, so that the lights can be dropped 
| down where necessity indicates. As to the cost of the in- 
| tensified gas system, the consumption has been very carefully 
| tabulated, together with the rather serious item of mantles, 
| and it has been found that the total cost of 19,000 candle- 
| power for ten hours’ burning was 2s. 24d., and the cost of 
mantles during the same time averaged 4d., making 2s. 63d. 


and above the whole length of shafting for oiling or other | 


that only a comparatively short length now remains to be 
| widened. This extends from Poupart’s Junction, near 
| Clapham Junction, to a point about } mile north of Grosvenor. 
| road Station, in fact to the commencement of the Victoria 
| Station yard, a distance of about 13 miles. If carried out as 
| authorised by the Act of 1898, some tremendously heavy 
| bridge-work will be required, including a widening of the four- 
arch bridge over the Thames at Grosvenor-road. 

At present the new work begins on the Victoria side of the 
bridge carrying the Brighton line over the West London 
Extension Railway, a little east of Poupart’s Junction. The 
ae forming extensions of the original arches of 1860, are 

ing built on the inside of the curve, and in blue Staffordshire 
bricks instead of London stocks. For a little distance the 
land here is practically waste, but soon the West London 
Extension, and then the main line of the London and South- 
Western Railway have to be crossed. The existing bridge 
over the latter is of lattice type, on the skew, and one of the 
largest structures of the kind in London. It carries three 
lines of rails, two up and one down, after the fashion popular 
on the south London lines forty years ago. The new bridge 
alongside it is to have its supports in line with, and of not 
greater diameter than those of the old one, and will shortly 
be commenced. Several houses at the bend of Palmers- 
ton-street, Battersea, have been pulled down, and one 
or two more on both sides of Southolm and St. George’s- 
streets. These will. be spanned by the brick arches of the 
| viaduct, which are here well in hand. Queen’s-road and 
Battersea Park-road, immediately succeeding, are both 
| crossed by arches formed of cast iron segments, somewhat on 
| the skew, but the new work will not, of course, be of this 
| type. Only the same small amount of demolition has been 

required at these points. From the north side of Battersea 
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can be added to the ironfoundry should the occasion arise. | for ten hours’ burning, which works out at 1°58 per 1000 | Park-road to Prince of Wales’s-road the arches are partly 


The machine shop is 250ft.—and capable of extension to 
500ft.—by 90ft. wide, substantially built in brick, with steel 
roof, and carefully proportioned to give plenty of light in 
every part. There is a central bay 37ft. wide, and: two 
smaller side bays, everything being on the ground floor. The 
central bay is fitted with an electric traveller. All the heavy 
machine tools are arranged on one side of this bay directly 
under the traveller, with the smaller tools and the brass- 
finishing tools in the side bay on the same side of the shop, 
the effect of this arrangemeut being that all the tools of this 


shop in constant work are driven from one long line shaft. | 
The light fitting and testing floor and packing department | 


are arranged on the opposite side of the shop, and ample 
stores accommodation is provided at the office end, both on 
the ground floor and in a commodious gallery. 

Having briefly described the general arrangement of the 
various shops, in the careful planning out of which Messrs. 
Royles claim to have gone a long way towards solving some 
of the works’ problems as to the most economical methods of 
production, it will be interesting to notice a few special 
features worth the attention of engineers. . In the first place, 


the method adopted in the driving arrangements for the | 
various departments is somewhat novel, being a combination | 


of steam and electricity. The motive power is developed by 
a Sisson’s high-speed compound engine of the enclosed type, 
of 70 indicated horse-power and running at 550 revolutions. 
About one-third of the power is transmitted to the main 
shaft in the machine shop from a tail shaft on the engine, 
and the remainder of the power is put into a dynamo made by 
the Lancashire Dynamo Company. The electricty so generated 
is used for electriclighting and for independent driving in various 
parts of the works, including the overhead traveller, the 
blower and lifting hoist at the cupola, the wood-working tools 
in the pattern shop, and the sand mill in the brass foundry. 
The dynamo is made sufficiently large to take the whole power. 
of the engine, so that in the event of any extension the 
engine plant could: be duplicated, and one engine set apart 
entirely for steam power requirements. The engine works at 
a@ pressure of 150]b. per square inch, partly for obvious 
economical reasons, and also that there may be a supply of 
high-pressure steam in ample quantity for testing and 
experimental purposes, special plant for which has been put 
down. The exhaust steam is so arranged that it can be 
diverted round the shop for heating, or, when not so used, it 
is sent through a feed-water heater for heating the feed to the 
boiler. The feed-water heater plant is of a special character, 
using either exhaust or live steam, or both as required, and this 
part of the plant has been designed to enable accurate tests 
to be made as to the advantages of both exhaust and live 
steam heating. The boiler is also provided with a super- 
heater chamber specially designed for experimenting purposes, 


candle-power per hour. Making every allowance for superin- 
tendence, interest on capital at 5 per cent., &c., the lighting 
comes out at 1°88 per 1000 candle-power per hour, which 
closely confirms previous estimates made by Mr. Newbigging 
for the same system of lighting in use in various parts of 
Manchester. 

In various matters of detail which not infrequently are 
| looked upon as of minor importance, but which are no incon- 


siderable item in securing economy in the general shop | 


management, special care has been devoted to prevent as far 
as possible any unnecessary waste of time. With this object 
in view, the costs department and the stores are placed 
| alongside one another, and a handy arrangement of cast iron 
| sectional racks, which can be readily subdivided or put up to 
| fit any convenient space, affords a very simple means of 
storage for nuts, bolts, and other stock requisites, whilst 
| separate bins are provided for different kinds of borings and 

other waste material. The pattern stores are also arranged 
in bays and lockers on a system of numbering, and hydrants 
are fixed in convenient positions on the external walls, so 
that in case of fire it can be readily and effectively attacked 
from the outside when access to the interior might be im- 
possible. The protection of the coke from exposure to 
weather is an important question in furnace management, 
and in view of this the core stove has been so arranged in 
relation to the cupola stage that the upper part of the stove 
forms a ‘covered-in store for the coke, which is thus always 
kept dry. The offices, which occupy the whole front of the 
works, are commodious and conveniently arranged, and 
throughout are heated to any given temperature by means of 
one of the firm’s patent calorifiers, whilst through the same 
medium hot water is supplied to the lavatories and also for 
the workmen’s use. Lastly, as time is always of the utmost 
importance, a synchronised time service by the Sychronome 
Company, London, has been arranged all through the offices 
and works, each department being provided with a clock in 
a convenient position, which records precisely in agreement 
with the main clock occupying a prominent position in the 
tower, which forms an important architectural feature of 
the building. 











THE BRIGHTON WIDENING INTO 
VICTORIA. 
Tue last stage of that important undertaking, the widening 
of the Brighton Railway between Victoria and Croydon, has 
lately been entered upon with vigour. From time to time 





the progress of the works upon different sections has been 
noticed in THz ENGINEER, so that our readers will understand 


| under one of the platforms of Battersea Park Station, the 
slight columns supporting it being embedded in the brick- 
work. This platform is little used, except as a junction 
with the South London line, and will plainly have to come 
| down. The arches here are already built to the springing, 
| but on the north side of Prince of Wales’s-road some are 
| turned, the wooden centres for others being in position. 
This road, like the last two, carries a single line of tramway, 
| and is spanned by a built-up cast iron bridge of handsome 
| design. A piece of ground here, lately used for swings and 
roundabouts at holiday times, is now occupied by the con- 
tractor’s plant and workshops. Before the widened viaduct 
can go any further, portions of the two round engine-sheds, 
part of the Brighton Company’s Battersea depdt, will have to 
be pulled down. Further than this on the Surrey side of 
the river the works do not yet extend, but in connection 
with them on the Middlesex side a large area has been 
cleared of houses for the Victoria Station enlargement. All 
the houses on the east side of Buckingham Palace-road, 
from the Grosvenor Hotel to Ebury Bridge, have been 
demolished, except an establishment at the corner of the 
latter, causing a remarkable opening-out of the neighbour- 
hood. The property destroyed was partly shops and dwell- 
ing-houses of a second-rate kind, with several small wharves 
abutting on the Grosvenor Canal; but it also comprised the 
large factory of the Pimlico Wheel Works. This is . not 
yet all down, though the great chimney has disappeared 
within the last few days. The canal ended at these works, 
its upper end and basin having been taken for the station 
itself in 1860. A further length of it from Ebury Bridge 
will now be closed, and the site utilised for the railway. 
The wharves have been removed to Commercial-road, close by, 
and the wheel works to Hammersmith. Three bridges cross 
this fine site—Eccleston, Elizabeth, and Ebury Bridges— 
the slopes of which may have to be shifted somewhat when 
additional lines of rail are made beneath. 

The Victoria Station extension comes under the Brighton 
Company’s Various Powers Bill of 1899, and is therefore a 
separate undertaking from the widening.just described, 
although the two operations merge into eavh other, and ma 
in some respects be considered as one. The point at whic 
the enlarged station-yard and the widening meet is practic- 
ally Ebury Bridge, beyond which the carriage sidings can be 
utilised almost up to the new bridge over the river, for which 
there will be just room between the old one and the sewage 
pumping station at Grosvenor-road. 

The contractor for the widening works is Mr. Henry 
Lovatt, of Wolverhampton. They are considered as two 
sections by the Act, divided by Prince of Wales’s-road, but 





of the station extension cpeeent. destruction rather than 
construction is at present the principal feature, 
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COAST FOG SIGNALS.* 
By N. G. Gepys, B.Se., A. M. Inst. C.E. 

It is only during comparatively recent years that coast-lighting 
authorities have appreciated the vast importance of providing the 
most efficient possible sound signals for the guidance of the 
mariner in time of fog and in states of impaired atmospheric 
transparency. It is well known that, even with a fog of very 
moderate density, the most powerful lights are entirely obscured 
at quite insignificant distances from their source, The St. 
Catherine’s electric light, probably the most powerful lighthouse 
light in the United Kingdom, has been entirely invisible during a 
moderate fog at a distance of only a few hundred yards from the 
lantern. 

In the old days of sailing vessels the necessity for efficient f 
signals was less pressing. Protracted as voyages then were, an 
of uncertain duration, the loss of a few hours or even days, due 
to detention in fog, was of comparatively little moment. The 
mariner on approaching a coast line trusted to his lead and, when 
the safety of his further progress was doubtful, dropped anchor 
until the atmosphere cleared sufficiently for him to proceed with 
his journey. Fog signals were, until the middle of the nineteenth 
century, practically unknown, except so far as a few isolated bells 
and guns were concerned. : 

The modern steam vessel, however, having to complete its 
voyages as nearly as may be within certain definite times, cannot 
adopt the easy and dilatory methods of our forefathers, and has 
te depend upon the efficiency of the sound signals carried by each 
vesse', and the aid afforded by the more powerful fog signals now 
established generally on all coasts where fog is prevalent. 

The author does not intend to refer to the sound signals carried 
by ships, but to confine his attention to the latter class of 


instruments, 

Fog.—Before proceeding to the consideration of the several 
varieties of si in use it will be well to refer to the phenomenon 
of fog and its prevalence. The atmosphere is at all times more or 
less charged with moisture or aqueous vapour generally existing in 
an invisible state. Air will only hold aqueous vapour to the point 
of saturation, after which the formation of clouds, rain, mist, fog, 
snow or hail takes place by condensation of the vapour. It 
frequently happens that an area of land or water has a higher 
surface temperature than the air immediately above it, when the 
vapour rising from the surface is condensed in the form of foz or 
mist immediately the point of saturation is reached. Similarly 
warm moist air passing over a water surface of lower temperature 
is suddenly cooled and thus becomes supersaturated with moisture 
which, condensing, is visible as fog. The contact of separate 
streams of cold and warm moist air also conduces to condensation 
with the production of fog. There are infinite gradations in the 
density of fog or mist from the light morning haze to the dense 
white sea fog obscuring every object at a few yards distance. It 
is in times of mist of comparatively slight density that the intense 

»owers of lighthouse lights are of great value, enabling their 
secure to pierce such atmospheric obstruction for considerable 
distances before the luminous rays are entirely dissipated through 
refraction or absorption by the — of condensed moisture. 
In more opaque atmospheric conditions lights are of little or no 
avail, and dependence for external guidance must then be placed 
upon the aid afforded by fog signals. In latitudes such as we are 
situated in, the variations of temperature are favourable for the 
formation of fog. In the tropics and climates where a warmer 
temperature constantly prevails, fogs, other than slight mists, are 
comparatively unknown, the surplus moisture being more generally 
precipitated in the form of rain. Generally speaking, fog is more 
prevalent in the temperate zones than in the torrid or arctic 
regions; in fact, in the arctic it would appear that fog is practically 
unknown. In North America some portions of the coast are fog 
enveloped for a quarter of the whole year, the average at one 
station in the United States, as recorded by the times the signal 
was in operation over a period of eight years, being 2154 hours. 
On the English coast the average duration is 431 hours; in Scot- 
land, 215 hours ; in China, 510 bours. 

Conditions affecting the transmission of sound signals at sea.—It is 
of importance to consider the conditions generally affecting the 
transmi sion of sound at sea during impaired states of atmo- 
spheric transpareucy. It may be said that until 1874 the ideas 
concerning these conditions were most varied and generally of an 
erroneous character, It was believed that fog, snow, and rain 
acted as impediments to the propagation of sound waves, and in 
1708 Dr. Derham, in a paper published in the ‘Philosophical 
Transactions,” gave it as his opinion that fog, rain, and above all 
things falling snow, tended to check the Ba maga of sound 
through the atmosphere. In 1873-4 the Trinity House carried 
out an exhaustive series of experiments to elucidate this subject, 
the Committee of the Board being aided in its investigations by 
Professor Tyndall. The results are to be found in the parlia- 
mentary reports of the day, and are summarised in Professor 
Tyndall’s work on ‘‘Sound.” It was found that the most conflict- 
ing results were obtained, equal sounds travelling to very various 
distances on different occasions and under apparently similar con- 
ditions. These discrepancies were shown to be due to the presence 
of streams of air differently heated or of varying degrees of satura- 
tion. Under such conditions the atmosphere is said to be rendered 
tocculent tosound. Tyndall sums up the results of the observa- 
tions in these words :—‘‘ Acoustic clouds . . . . are incessantly 
floating or — through the air; they have nothing whatever to 
do with ordinary clouds, fogs or haze. The most transparent 
atmosphere may be filled with them, converting days of extra- 
ordinary optical tran mcy into days of equally extraordinary 
acoustic opacity. e conditions hitherto supposed to exist 
between a clear atmosphere and the transmission of sound is 
therefore dissolved. The intercepted sound is wasted by repeated 
reflections in the acoustic cloud, as light is wasted by repeated 
reflections in an ordinary cloud, and, as for an ordinary cloud, 
the light reflected reaches the eye, so from the perfectly invisible 
acoustic cloud the reflected sound reaches the ear. Aérial echoes 
of extraordinary intensity and of long duration are thus pro- 
duced. They occur, contrary to the opinion hitherto entertained, 
in the clearestair. . . . The existence of these aérial echoes 
has been proved both by observation and experiment. They may 
arise either from air currents differently heated, or from air 
currents differently saturated with vapour. Rain, hail, snow, or 
fog have no para power to obstruct sound. The air associated 
with fog is, as a general rule, highly homogeneous and favourable 
to the transmission of sound. The notions hitherto entertained 
regarding the action of fog are untenable. . As long as the 
air forms a continuous medium, the amount of sound scattered by 
small bodies suspended in it is astonishingly small. The 
atmosphere exercises a selective choice upon the waves of sound, 
which varies from day to day and even from hour to hour. It is 
sometimes favourable to the transmission of the longer, and at 
other times favourable to the transmission of the shorter sonorous 
waves,” 

Professor Tyndall confirms the then, and still, accepted opinion 
that wind exercises a powerful action in intercepting and deflecting 
sound waves, 

The Trinity House Committee in the report upon the St. 
Catherine’s experiments, make the following remarks upon the 
effects of wind :— ‘‘ With the wind blowing across the line of 
direction in which the sound is projected, there seems to be but 
little interference with the passage of the sound, and to leeward 
the sound travels readily. It is in the windward part of the arc 
to be guarded that the sound is generally obstructed, but it was 
the experience of the Committee during these trials that a high- 

itched note is more successful in overcoming such opposing 
influences than a low-pitched note, while with the wind across or 
in favour of the sound the converse is the case.” 


* Read before the Civil and Mechanical Engineers’ Society, March 6th, 
1902. Professor R. H, Smith in the chair. 








It should also be observed, that solid obstructions to the passage 
of sound waves from a signal often exercise a most detrimental 
effect upon their propagation. Thus, intervening points of land 
or cliffs cause what are termed sound shadows often entirely inter- 
cepting the sound at a short distance. The 1873-4, and later 
experiments at home and abroad, have also shown that the sound 
of a signal may be entirely lost within a short distance of the 
source, while heard distinctly at a greater distance and at the 
same time. This phenomenon, the occurrence of which was amply 
confirmed by the recent experiments at St. Catherine’s, may be 
traceable to the variable atmospheric conditions aeunibaa by 
Professor Tyndall. Sound waves may be reflected or deflected b 
atmospheric a of different density propagating the wave 
upwards from the sea surface. The sound waves may be ultimately 
reflected in a downward direction, and thus again become audible 
at the sea level. Itis possible even that the smooth surface of the 
sea does sometimes also exert an upward reflecting action upon 
the waves of sound. 

Sound signals.—The careful experiments and scientific research 
which have been devoted to the subject have produced much that 
is useful and valuable to the mariner, but unfortunately the 
practical results thus far have not been so satisfactory as might be 








desired, owing to (1) the very short range of the most powerful 
signals yet produced under certain acoustic conditions of the 
atmosphere ; (2) the difficulty experienced by the mariner in 
judging at any time how far the atmospheric conditions are against 

im in listening for the expected signal ; (3) the difficulty in 
locating the position of a sound signal by phonic observations. 

In 1854 experiments were made by the French lighthouse 
authorities as to the best means of providing coast sound signals 
with the primitive appliances then available. In 1861-2 MM. le 
Gros and Allard conducted a series of experiments upon the 
sounds produced by bells, and in 1863 a Trinity House Committee 
tested various fog signals submitted to them at Dungeness. The 
United States Lighthouse Board followed in 1864 with experi- 
ments, and before 1870 several whistles and horns worked with 
compressed air or steam were in use in that country. 

In 1872 a Committee of the Trinity House visited the United 
States and Canada to investigate the subject of fog signals as 
used in those countries. Further experiments, already referred 
to, were made by the Trinity House at the South Foreland in 
1873-4, and subsequently at Woolwich. In recent years 
numerous official investigations and tests have been undertaken 
from time to time in connection with the subject by the English, 
French, United States, and other lighthouse authorities, culmi- 
nating in the Trinity House experiments of last year at St. 
Catherine’s. 

Subaqueous sound signalling.—As early as 1821 M. Calladon 








carried out experiments on the Lake of Geneva to test the 
transmission of sound through water. He found that ep. 
sounds were a reftected at the surface at such angles as 
rendered it impossible to hear them above water except for very 
short distances. By means of an instrument designed for 
listening below the surface, M. Calladon succeeded in trans- 
mitting distinctly audible sounds through water for a distance of 
21? miles. This suggested method of signalling has been often 
advocated since, although nothing practical appears to have 
been evolved from it. Quite recently experiments in sub- 
aqueous sound signalling have again Bie instituted in the 
United States, 

Bells and gongs.—These are the oldest and, generally speaking, 
the least efficient forms of fog signals, Under very favourable 
acoustic conditions, however, the sounds may be audible at con- 
siderable ranges. On the other hand, the largest bells are often 
inaudible at very short distances. Thus the two ton bells formerly 
at the Eddystone Lighthouse were often inaudible at distances of 
a few hundred yards.* The 1893 United States Lighthouse Board 


* These bells were removed some two years ago, 








trials showed that a bell weighing 4000]b., struck by a 4501b, 
hammer, was heard at a distance of 14 statute miles across a 
— breeze, and at over 9 statute miles against a 10-knot 

reeze. It is usual to strike the bells by machinery—clockwork, 
for instance, In the case of the two Eddystone bells, these were 
struck by external hammers actuated by the clockwork machine 
which rotated the optical apparatus. The winding of the machine 
is effected by means of a small caloric engine. It should be noted 
that these bells have, since the completion of the tower, been 
supplemented by an explosive fog signal, and still more recently 
have been removed, 

Asa general rule it is found that bells give better acoustic 
results when struck by external hammers than when rung by 
internal clappers. 

Bells are frequently used for beacon and buoy som and in 
some cases at isolated rock and other stations where there is 
insufficient accommodation for sirens or horns. In the Trinity 
service their use is, generally speaking, restricted to these cases, 
but abroad they are more frequently employed. On the coast of 
the United States, for instance, no less than 219 fog bells were in 
use in the year 1901. 

In 1901 an unattended light-vessel, illuminated by Pintsch’s oil 
gas, was moored near the Otter Rock, on the West it of Scot- 
land. This vessel is provided with a 6 cwt. beil, rigidly suspended 
in an iron frame, and struck by four externa] clappers, moved by 
the rolling of the vessel. The bell is further provided with an 
apparatus by which the gas passing from the store holders to the 
lantern automatically operates a mechanical striker or hammer, 
thus ensuring the ringing of the bell even in calm weather. The 
apparatus consists ” a diaphragm, which is raised by the gas 
pressure until it sets in motion a lever, which immediately closes 
the inlet valve and opens the outlet, simultaneously releasing a 
strong spring, which impels a hammer against the rim of the bell. 
The diaphragm then descends, assisted by another spring, until it 
causes the closing of the outlet valve opening the inlet, thus 
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actuating another lever, which repeatsthe striking action—Fig. 1. 
This apparatus is said to have worked with complete success since 
its installation last summer. 

The hells fitted to buoys are struck either by three external 
suspended clappers, or by means of rolling balls running in gun- 
metal cylinders arra round the rim of the bell at intervals of 
120 deg. apart—Fig. 2. The rolling of the buoy causes the 
clappers or balls to strike the bell. The action of such balls, depend- 
ing as it does on the motion imparted to the buoy by the sea, cannot 
be entirely depended upon. In calm weather, which is often an 
accompaniment of fog, the clappers sometimes fail to strike the 
bell at all. Gongs, usually of Chinese manufacture, have been in 
use on many English light-vessels until quite recent times, and also 
at other stations. In the Trinity House vessels.they have now 
been superseded by more powerful sound instrument, 

Explosive signals:—Guns have been used for many years past at- 
lighthouse and light-vessel stations in England and abroad. The 
Trinity House has substituted other ba losive or compressed air 
signals for all the guns formerly employed. Several are still in use 
as fog signals at Irish lighthouses and light-vessel stations, and in 
many instances abroad. No explosive signals are now in use on the 
coasts of the United States, butin Canada and Newfoundland they: 
are employed to a considerable extent. 

In 1878 rockets charged with gun-cotton were first used at. 
ore Head, and were soon afterwards supplied to other 
stations. e rocket exploding high in the air avoided any shadow-- 
ing of the sound by flanking cliffs or headlands. The nitrated gun- 
cotton, or tonite signals, now generally used in preference to all other’ 
explosive signals, are made up in 4 oz. charges, and hung at the 
end of an iron jib or pole attached to the lighthouse lantern or 
other structure, and fired by means of a fulminate of mercury 
detonator and electric spark, These can be discharged within 12ft.- 
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of.a structure without danger. The cartridges may be stored for 
a considerable period without deterioration and with safety. This 
form of signal is now generally adopted for rock and, in some 
cases, for other stations in Great Britain, Canada, Newfoundland, 
Northern Europe, and other parts of the world. 

The explosive signal mast generally adopted at rock lighthouse 
stations consists of a hollow steel crane or jib attached to the 
lantern and actuated by a worm wheel and pinion. The crane is 
lowered for the attachment of the charges to the firing cable, 
which is connected with an electric battery or small hand dynamo 
placed within the lantern. After ae the charge the crane 
is raised and the charge fired by completing the circuit. Premature 
discharges are guarded against by making it impossible to com- 
plete the circuit until the crane is in the vertical position. The 
explosive signals at the Bishop Rock and we lighthouses have 
been hard at distances of over 20 miles. One form of explosive 
signal mast carrying two charges is shown in Fig. 3. For stations 
other than rock towers and similar localities, where space permits, 
a curved iron tubular mast is often adopted, as shown in Fig. 4. 
The mast is surrounded at its base by a small sheet iron cabin, 
containing the necessary stores and a battery of Leclanche cells. 
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The charge is attached to the end of a conductor, which is made 
fast to an electrical contact-plate apparatus. This apparatus is 
hoisted by means of a chain passing over a pulley sheave at the 
mast-head and attached toa small hand winch near the base of the 
mast. The contact plate at the end of the travel cf the chain 
completes the electric circuit by touching similar plates at the jib 
head, and the charge is automatically fired. This form of appa- 
ratus has been adopted in the lighthouse services of Newfoundland, 
Cape Colony, Japan, and other countries. An explosive signal, 
the charge consisting of picric acid, was established last year by 
the French lighthouse service at Faraman Lighthouse. 


(To be continued.) 








CATALOGUES. 





BryAN DONKIN AND CLENCH, Limited, Bermondsey.—Illustrated 
circular describing the concave-convex air-propeller fans. 

Henry CrowTuer, Rolling Mills, Cleckheaton.—Catalogue and 
price list of wrought iron pulleys, shafting, couplings, &c., for the 
transmission of power. 

MARSHALL, Sons AND Co., Limited, Gainsborough. Illustrated 
pamphlet on gold dredging.--The contents include an illustrated 
description of a complete plant as used largely and successfully in 
New Zealand. 

MIDDLETON ENGINEERING Works, Limited, Victoria Engineering 
Works, Middleton, Manchester. Catalogue of Deam’s patent 


piston‘and piston valve.—The book contains sectional drawings 
showing very clearly. the method of construction, 








TEST OF-A SUPERHEATER. 


SUPERHEATERS are now coming so largely into use that their 
safety under all ordinary conditions of working is a matter of 
importance, and to satisfy themselves and their customers on this 
point as regards superheaters of their make, Hick, Hargreaves 
and Co., Limited, invited a number of engineers and others 
interested in the matter to attend at their Soho Works, Bolton, 
on June 19th, to witness the test—under hydraulic pressure 
and to destruction, if possible—of a superheater of their stand 
ponent similar to some hundreds which they have supplied to 

ome and foreign factories and electric light stations during 
= seven years, for various pressures up to 200 lb. per syuare 
inch, 

The superheater to be tested was taken haphazard from a 
number built for stock, and lying in store till required, of a 
size and pattern suitable for placing in the down-take flue at 
the back of an 8ft. Lancashire boiler. It consisted of a cast 
iron top box of very substantial design, and stayed by trans- 
verse bolts, provided with inlet and outlet branches and a central 
longitudinal diaphragm, the box being heavily bolted to a wrought 
steel tube plate, 14in. thick, forming the bottom of the box. Into 
this tube plate, and hanging therefrom, were expanded thirty- 
three U-shaped solid drawn steel tubes, 1,in. external diameter 
and ,°,in. thick, and about 6ft. 6in. long, the course of the steam 
being ‘‘in parallel” through the whole of the tubes. 

For the test the superheater was erected vertically on trestles, 
and connected both to a hand test pump and to the high-pressure 
service of 10001b. per square inch, used for riveting, &c. The 
hand ae was first used, and on 400lb. per square inch being 
reached, the joint between the top box and tube plate began to 
show signs of leakage at the bolting, due, as ascertained by pre- 
vious experience, to a slight deflection of the tube plate under 
excessive pressures. This leakage increased with the pressure 
until at slightly over 500 1b. per square inch it balanced the dis- 
charge of the pump, no higher pressure being obtainable by means 
of the latter. The connection with the hydraulic service main, 
carrying 1000lb. per square inch, was then opened, when the 
— rose to 7701b. per square inch, which proved to be the 

ighest pressure obtainable with the size of pipe employed, owing 
to the ee leakage which was by this time taking place from 
the joint. No other part of the apparatus, however, showed any 
signs of leakage or distress. 

Whilst it is to be regretted that the leakage from the joint pre- 
vented the full pressure of 10001b. being reached, the test fully 
served its intended purpose of showing the apparatus to be of 
ample strength for the maximum pressure for which it is intended, 
even when built with a top box of cast iron, which can, when 
necessary, be replaced by one made of cast steel. The safety of 
the apparatus, as indicated by the test, is fully confirmed by the 
entire freedom from accident of the similar superheaters now at 
work, numbering some hundreds. On June 23rd a further test 
was made after the tube plate had been rejointed. With 1070 Ib. 
per square inch in the main, a pressure of 900 lb. was obtained in the 
superheater, the leakage from the tube plate joint bolts being less 
heavy than at the previous test. After bearing this pressure for 
some time the top box cracked along the root of the flange, when 
the test, of course, came to an end. 











THE PROSPECTS OF EMIGRANTS. 


THE July circulars of the Emigrants’ Information Office and the 
annual editions of the penny hand-books show the present 
prospects of emigration. The notice boards are now exhibited, 
and the circulars may be obtained, free of charge, at more than 
nine hundred Public Libraries, Urban District Councils, and 
Institutions throughout the country. 

This is the best season of the year for emigrants to go to 
Canada, There is a good demand for capable men and boys who 
understand farm work, looking after cattle, horses, and sheep, 
milking cows, &c. Even inexperienced hands may get places, pro- 
vided they are willing to learn and are strong ; their wages at first 
will be nominal, but y ete and lodging will be supplied free. As 
a rule, single men are preferred everywhere, but married men with 
wives competent to take charge of dairy or laundry, and families 
able to work, have no difficulty in obtaining employment. Female 
servants also are in great demand on farms and in towns. Speak- 
ing generally, mechanics and labourers are well employed at this 
time both in towns and in country districts, but the labour market 
is unsett'ed in many parts, owing to numerous strikes for higher 
wages and shorter hours, and the increasing cost of living. The 
most serious of these strikes was that of the longshoremen at 
Halifax ; this has now been settled, and wages have been fixed at 
20 cents an hour, and 25 cents at night. In British Columbia 
there is exceptional activity in the logging, lumbering, and shingle 
industries, but at the important mining town of Rossland there 
are ‘‘plenty of labourers of all kinds at present,” and at the 
large coal mines of Nanaimo, though the mines are working 
steadily, many men are idle, and prospects are very unsettled. 

In New South Wales trade continues fairly Gear both in building 
and construction work. Shipping has fallen off, and some wharf 
labourers have been thrown out of employment. Country districts 
are suffering most from the severe drought, and in some parts it is 
impossible to obtain employment owing to want of water, and of 
feed for cattle. Coal miners are generally well employed, but 
silver mining at Broken Hill is very slack, and many hands are out 
of work. The labouring classes generally are complaining of the 
increased cost of living owing to the new federal tariff. 

In Victoria there is no general demand for more labour. The 
drought continues to press heavily on — portions of the State, 
and seriously affects pastoral, agricultural, and mining industries ; 
in some country districts, however, good rains have fallen, and 
competent farm labourers and milking hands are very scarce. 

In South Australia and Tasmania the local labour is sufficient. 

There is a good demand for farm labourers in the South of 
Queensland and in Western Australia, but more miners are not 
wanted in either Colony. 

In New Zealand the building trades have been busy throughout 
the Colony, except at Wellington and a few smaller places. Men 
in the engineering trades have been fairly well employed except at 
Wellington and Invercargill. The clothing trade has, generally 
speaking, been fairly brisk, especially at Dunedin. The boot 
trade has been moderately busy in many places. Flax millers 
have been busy, and coal miners at Westport. Competent general 
labourers find good employment, but more are not wanted during 
the present winter season, 

In Cape Colony there is a good demand for mechanics, especially 
men in the building trades; but no one can land without first 
obtaining a , from the Permit Office, 47, Victoria-street, 
London, 8. The general manager of the railways reports 
that a limited number of engine fitters, boilermakers, coach 
builders, coach painters, firemen, and wagon builders, and a 
few iron moulders, iron turners, cop sate, blacksmiths, and 
trimmers would probably secure employment by applying at the 
Government workshops in Cape Colony ; the contract son be for 
at least one year at 9s. to lls, a day; applicants must pay their 
own passages. Railway clerks, shunters, and porters are also 
wanted ; the cost of their passages will be advanced, if necessary, 
and be recovered out of wages ; clerks begin at £120 or £132 a 
year, according to qualifications ; application must be made by 
letter only to the Agent-General for the Cape of Good Hope, 98, 
Victoria-street, London, 8.W. Recruiting in this country for the 
Cape Mounted Rifles has recommenced; apply to the Agent- 
General as above. , 

There is a good demand at the present time for skilled artisans 
in Natal, more especially for carpenters and those in the building 





trades, but they cannot land without permits, which may be 
obtained at the Permit Office, 47, Victoria-street, London, 8.W. 
The carpenters’ strike is now settled, the men agreeing to accept 
an increase of 1s, a day—bringing their wages up to 15s. a day— 
instead of 2s., as at first demanded. 

The following —— are wanted for the Government Railways ; 
free passages to Natal are provided; engagements are for three 

ears; candidates must apply to the Agent-General for Natal, 
36, Victoria-street, London, 8.W., enclosing particulars as to 
age, height, whether married or single, with medical certificates 
and testimonials:—Good platelayers between twenty-five and 
forty years of age, with five years’ experience, wages gil to £l5 a 
month; carriage and wagon examiners, having three years 
experience, wages 9s. a.day ; machinemen, with five years’ experi- 
ence in shaping, ge and slotting machines, wages 10s. 6d. 
per pay, first year, afterwards lls. 6d. per day ; sawyers, or 
machinemen between 24 and 35 years of age, able to work circular 
band or long saw, wages lls. 6d., rising to 12s. 6d. per day ; 
holders-up, to locomotive work, wages 9s. per 
day, rising to 10s. per day after twelve months’ satisfactory service ; 
fitters and erectors, turners, coppersmiths, brassfinishers, coach- 
makers, and wood machinemen able to do general joiner work, 
wages 12s., rising to 13s. per day after twelve months’ satisfactory 
service ; wood wagon builders, lls. 6d., rising to 12s. fe day ; 
sheet iron workers, 1ls., rising to 12s. per day ; saw doctors to 
braize hammer saws and cut teeth, 12s. 6d. per day ; signalmen 
having one year’s experience, wages £10 per month. Signalmen 
must be under 30 years of age, and over 5ft. 7in. in height ; cost 
of e outwards will be advanced, to be repaid by monthly 
deductions, 

As to the Transvaal no one can land in South Africa without a 
permit—see Cape Colony above—and none but refugees, Govern- 
ment —— and persons engaged in a service of a public 
nature will be permitted to move up into the Transvaal. There is 
a good d d for hanics, especially those in the building 
trades; wages are high, carpenters receiving 20s. to 22s. 6d. a 
day, but the cost of rent and food is at least twice as much as in 
England. 

Candidates for the South African Constabulary in the Transvaal 
and Orange River Colony should apply to the S. A. C. Recruiting 
Officer, King’s-court, Broadway, Westminster, S.W. They must 
be good riders, good shots, single, strictly sober, and from twenty 
to thirty-five years of age; they will be given free passages to 
South Africa. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

Over here a generally steady tone has been maintained in the 
iron and steel trade ; only in some branches the position has not 
been so strong as in previous weeks. Manufactured iron continues 
in fairly good request, and the rolling mills in Silesia firmly main- 
tain the former price of M. 135 to M. 140 p.t. for bars, when larger 
contracts are in question. Russian dealers have been buying a 
little more freely on the Silesian market, and there was a particu- 
larly good export done from Silesia to the East. The activity at 
the plate mills was comparatively strong, and the orders booked, 
being mostly for foreign consumption, reach up to end of July of 
present year in many cases. Plates in basicare quoted M. 135 p.t. 
free Kénigshiitte, and the terms of delivery are from five to six 
weeks. In the Rhenish-Westphalian iron industry there is still 
some depression felt here and there ; pig iron has been showing 
increasing quietness, but bars and hoops are in good call, and so 
are sheets. The plate business, on the other hand, has been 
extremely languid, and a falling off in demand is reported in many 
districts. Ata meeting of the girder convention which was held 
on the 24th inst., the prolongation of the syndicate till December, 
1904, was resolved upon. All kinds of tubes meet with satisfactory 
request, and prospects for the final forming of a cast tube conven- 
tion are much more favourable than before. 

The production of pig iron in Germany, including Luxemburg, is 
statistically stated to have been, for May of present year, 710,420t., 
of which 94,622 t. were forge pig and spiegeleisen, 33,471 t. 
Bessemer, 446,937 t. basic, and 135,390 t. foundry’pig. In April 
of present year 672,912 t. were produced, while the output in May 
last year was 676,774t. From January Ist to 3lst of May of 
present year, 3,318,703 t. were produced, against 3,320,733 t. for 
the corresponding period the year before. 

The coal trade in Rheinland-Westphalia is dull. Shipments in 
coke from the syndicate cokeries last month were 5 per cent. lower 
than in April. 

So far as deliveries are concerned, a fairly good report can be 
given of last week’s trade in coal on the Silesian market, but 
prices are low, and stocks very heavy. Some coal pits have raised 
their output so strongly that, when fully engaged, they would be 
able to produce 300,000 t. to 400,000t. more per annum than 
formerly. A strong falling off in the export of coal to Russia can 
be noticed, while deliveries to Austria have been about the same 
as before. The production of pit coal in Germany was 8,550,119 t. 
for May of present year, against 8,900,345 t. last year ; output in 
brown coal was 3,115,073 t., against 3,405,523 t. last year. In coke 
735,848 t. were produced, against 770,095 t., and 675,521 t. 
briquettes and artificial coal. During the first five months of 
present year 42,381,344 t. coal were produced, against 44,594,417 t. 
for the corresponding ore last year ; 16,643,115 t. brown coal, 
against 17,798,972 t.; 3,564,548 t. coke, against 4,038,408 t.; and 
3,420,023 t. briquettes and artificial coal, against 3,625,141 t. for 
the same pe the year before. 

The position of the Austro-Hungarian iron industry remains 
unfavourable, although the inquiry for raw iron and for bars was 
perhaps a trifle better than formerly. Activity in the machine 
and engineering trades is of the most limited description, and the 
shops can hardly be kept going; only in Hungary the Government 
machine factories have received orders for forty-seven locomotives 
for the State railways. 

At a recent tendering for pit coal and brown coal for the Austrian 
State railways, fairly large reductions in price have been granted, 
which shows how depressed the tone of the market still is. 

For some weeks past the Belgian iron industry has been in a 
very unsatisfactory state; the orders that come in can hardly keep 
the works going ly, and competition is strong, especially 
from Germany. Thirty blast furnaces are at present in blow out 
of forty existing in Belgium. Some of the larger establishments 
have booked fairly heavy orders in rails and sleepers, and will, 
therefore, be healthily occupied for some time. 

German general foreign trade during the first five months of 
resent year is officially stated to have been as under :—Import, 
5,930,416 t., against 16,703,727 t. and 16,159,736 t. for the same 

period in the two preceding years. A strong falling off is notice- 
able in wood, ea: ae ores, nes bag 8 oils and tar, —- 
machines, r and groceries while the import in r, pork, 
herrings, ok alk wool, and corn has considerably improved. 
Export was 12,935,830 t., against 12,336,015 t., and 13,266,474 t. 
during the same — in the two years before. An increase in 
export against 1901 is noticeable in iron and iron articles, stores, 
groceries—export in raw sugar being 51,000 t. higher than in 1901 
to England, British North America, and Holland—potatoes, and 
salts. A decrease against last year is shown in coal, corn, instru- 
ments, and machines. Compared to 1900 the export in coal has 
decreased considerably, likewise ore, earth, ard corn shows a 
falling off. Export in iron and in groceries was, however, much 
higher this year than in 1900, the po in iron and iron articles, 
being 620,561 t., and in groceries 99,208 t. 








Aut the United States warships undergoing repair are 
to be fitted with wireless telegraphy apparatus, 
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THE THAMES CONSERVANCY. 


Ir an account of the recommendations proposed by the 
Royal Commission on the Port of London be read side by 
side with the general report of the proceedings of the Con- 
servators of the river Thames for last year, it will be 
apparent that some change may take place in the status of 
that old administrative corporation. The interest in its last 
annual report just issued will not be diminished when the 
part played by the Conservators with reference to the whole 
affair of the Thames steambcats is called to recollection. 
Before, however, entering further into these matters, it will 
be advisable to lay before our readers a brief réswmé of the 
work actually carried out during the past year. It may be 
remembered that just six years ago a scheme was adopted 
having for its object the deepening of the navigable channel 
of the river from the Nore to the docks at Millwall. The 
whole of the scheme proposed included the following items, 
comprising four separate sections. From the Nore to 
Gravesend the waterway, 1000ft. in width, has been dredged 
out to a depth of 26ft. A similar width of channel has been 
deepened to 24ft. between Gravesend and Crayfordness. At 
Rainham Creek, which is about three miles above Crayford- 
ness, the improvement of the channel for the present ceases. 
The remainder of the original project comprises the establish- 
ment of a waterway, 22ft. deep, from Rainham Creek to the 
Royal Albert Dock, with a width of 500ft., and a similar 
channel in continuation as far as the Millwall Docks, 300ft. 
wide and 18ft. deep. 

It is here remarked in the report that ‘the restricted 
character of this scheme was due to the fact that it had to be 
kept within the limited resources placed by Parliament at 
the Conservators’ disposal.’’ The Conservators are, how- 
ever, advised that there would be no insuperable difficulty in 
forming a channel up to the Royal Albert Dock, to accom- 
modate the largest vessel at all states of the tide, and they 
are prepared to undertake the work, provided the necessary 
powers are conferred upon them to raise funds adequate for 
the execution and maintenance of a work of such magnitude. 
All this is very plain sailing. The Conservators have already 
executed as much of the undertaking placed in their hands as 
the funds at their command rendered it possible for them to 
do, and all they ask for to enable them to complete it, is 
statutory authority to raise the necessary capital. It should 
be further stated, in reference to this important project, that 
in last April the estimate required by the Commissioners of 
tic approximate cost of deepening the river to 30ft. at low 
water up to the Royal Albert Dock was placed before them 
by the Conservators’ engineer. The probable cost of the 
work was put at £1,649,838, with an additional £44,302 for 
providing tiers in the river for the accommodation of vessels 
loading and unloading, or, in round numbers, a total of 
£1,700,000. A list of the sources from which the reauired funds 
were to be procured was also prepared for the Commissioners, 
With the details of which we are not at present concerned. 
It appears, notwithstanding, that when dealing with the 
question of the improvement of the river, the Commissioners 
proposed that the powers now vested in the hands of the 
Thames Conservancy for governing, controlling, and main- 
taining that part of the river extending seawards from Ted- 
dington Lock, shall be transferred to thenew single authority 
they are desirous of creating. It may be mentioned, among 
other sweeping measures, that Trinity House is to be dis- 
possessed of its ancient rights of pilotage, of lighting and 
buoying the river; and that the Watermen’s Company shall 
be abolished, except with regard to its existing charities. 

A few of the more important remaining works carried out in 
the lower river should be mentioned. During the year, the 
dredgers have been employed in deepening Halfway and 
Barking Reaches between Rainham Creek and the Royal 
Albert Dock entrance, and in this operation have raised 
356,675 cubic yards of material, consisting of 248,640 cubic 
yards of ballast, clay, and lumps of conglomerate, and 
108,035 cubic yards of mud and silt. In Barking Reach the 
formation of the channel is making very slow progress, owing 
to the fact that the material through which the channel has 
to be cut is principally mud and silt, deposited in great 
quantities for some years after the opening of the drainage 
outfalls at Barking and Crossness. This material is of a light 
character, and, when disturbed, slides into the newly 
dredged channel, thus largely increasing the amount of the 
dredging operations necessary to obtain the depth required. 
Surveys which have been made from the Chapman Light to 
the Nore Lightship, including soundings over the Nore and 
Yantlet sands, and over the sands between the Chapman 
Light and Shoeburyness, show that the Yantlet channel and 
the Leigh Middle buoyed channel have practically the same 
depth of water as when surveyed in 1900, viz., about 26ft. 
and 24ft. 6in. respectively at low water spring tides. 

It is certainly a little humiliating to read that the con- 

servators of a river which is of the highest importance to 
the metropolis should be obliged to forego the considera- 
tion of the question of placing additional much wanted 
moorings in the river for the use of the shipping. While 
there are a number of suitable sites available for the purpose, 
the work cannot be undertaken until funds are first provided, 
which do not appear to be forthcoming. The constructive 
works comprise a new flood channel and flood weir at Penton 
Hook, which have been completed, and satisfactory progress 
has been made with the construction of the new gauge weir 
there. For some years past Teddington Lock has been found 
too small to deal with the numerous barges and tugs which 
work up with the tide and reach there at practically the same 
time, and plans for a new lock have been prepared. This 
lock, which is now in course of construction, will be 650ft. 
long and 25ft. wide, and is calculated to meet all the require- 
ments of the traffic. 
_ in the upper river nothing of any particular consequence 
has characterised the proceedings of last year. A weir at 
Romney was completed and brought into operation, and part 
of a long, narrow island at Windsor, known as the ‘‘Cobler,”’ 
= removed, as it seriously obstructed the passage of flood 
water. 

One of the most onerous duties devolving upon the 
oticers of the Thames Conservancy is that of preventing 
tie pollution of the numerous streams which constitute 
affluents of the great river. A strong inspecting staff and a 
very close and rigorous supervision are required to keep 
tributaries free from the sewage of the neighbouring towns 
and villages, especially in the case of those which are con- 
tiguous to sewage farms. Frequent analysis of the effluent 
waters is indispensable. Farms, manufactories, private 
residences, and other scattered and outlying premises, pass 
under the hands of the inspectors, and during last year there 
were 260 instances in which pollution was detected and 
remedied. 





During the year twenty-six towns and villages have 
diverted pollution from adjacent streams. These places, 
amongst which may be included Wendover, Thame, New- 
bury, Hemel Hempstead, Woking, and Cranleigh, represent- 
ing a population of 60,000. There are still some towns in 
the watershed where the requirements of the Act have not 
yet been met. In almost all these cases, however, steps are 
now being taken to place the drainage arrangements on a 
satisfactory basis, and particular mention may be made of 
such centres as Witney, Chipping Norton, Marlborough, 
Kingsclere, Rickmansworth, West Drayton, and Leather- 
head, where drainage works are being carried out. Amongst 
the places where no works have yet been commenced are 
Hungerford, Watlington, and Amersham. Difficulties were 
met with in acquiring land for sewage disposal; but these 
having recently been overcome, the local authorities are now 
proceeding with schemes forthe drainage of these places. It 
is to be regretted that the powers conferred on the Con- 
servators for the prevention of pollution are of so illiberal 
and restrictive a character as seriously to interfere with an 
efficient performance of their duties with respect to this all- 
important detail. Their present jurisdiction does not extend 
beyond the narrow limits of three miles from the banks of 
the Thames. They are therefore powerless to prevent the 
passage of trade refuse—one of the worst forms of river pol- 
lution—into tributaries beyond this insignificant distance. 
It is not to be wondered at that this unreasonable limitation 
causes considerable difficulty and confusion in dealing with 
cases of this description. There cannot, we submit, be two 
opinions regarding the necessity for modifying the existing 
injudicious restriction. The general powers of any authority 
charged with the prevention of river pollution above the 
metropolis should extend over the whole area of the water- 
shed, untrammelled by any vexatious limitations. 

The flow of the river was fairly well maintained, although 
the total for the year was below the average. During the 
summer months 200 million gallons per day passed over 
Teddington weir. This discharge was due in a great measure 
to the heavy rainfall in July. It may be admitted that the 
new arrangements made by the Conservators in 1900 for the 
supervision and inspection of the upper river have worked 
exceedingly well, and have more than justified the small 
additional expenditure attending the adoption of an improved 
system of organisation and management. The heaviest item, 
under the head of ‘‘ Expenditure,”’ is that representing the 
cost of the dredging operations below London Bridge. In the 
annual total of £94,350 it figures at £22,500, which is rather 
more than three times the next highest item on the list, 
amounting to £7100 for the harbour service. 








ELECTRIC TRAMWAY SCHEMES FOR 


LONDON. 


Tue fact that the roadworks in connection with the re- 
construction for electric traction of the tramways in the 
south-west of London were only recently commenced, and 
that new tramway schemes are still before Parliament, has 
not deterred the London County Council from elaborating 
further proposals, which are to form the subject of a Bill to 
be promoted in the next session. As far as the north side of 
the Thames is concerned, the projects relate to the construc- 
tion of new tramways of a total length of 114 miles, which, 
including the paving of the tracks, the provision of cars and 
car-sheds and other works in connection with the lines are 
estimated to cost £529,850, apart from the sum of £64,416 
which will have to be expended on the widening of the streets 
for the purpose of the tramways. The new lines proposed on 
the south side of the Thames comprise a length of 22 miles, 
which will involve an expenditure of £945,700 for construc- 
tion and equipment, and of £198,890 for the widening of the 
roads affected by the tramways. Asin some previous instances, 
it is intended to endeavour to induce the borough councils 
of the districts concerned to contribute one-third of the 
cost of improving the roads. The new lines which will be 
connected with those leased to the North Metropolitan 
Tramways Company will be constructed for horse traction, 
unless, before the time arrives for the work to be carried 
out, effect has been given to the provisions in the lease re- 
lating to the conversion of the leased tramways to electric 
traction, or of the sections adjacent to and to be worked in 
connection with the new tramways. The estimates which 
have been prepared provide, however, for the use of rails 
of sufficient weight to permit of the running of electric 
cars. It is proposed to equip electrically those of the new 
lines which will be ultimately joined to the County Council 
tramways, or which, being at first detached from them, can 
be worked independently. 

The tramways for which powers are to be sought in the 
next session are as follows:—(1) Hampstead-road tramway 
terminus, across Euston-road and along Tottenham Court- 
road to a point near Oxford-street; (2) Edgware-road vid 
Sutherland-avenue to Harrow-road; (3) Harlesden vid 
Scrubb’s-lane, Wood-lane, Shepherd’s Bush-road, and Brook 
Green-road to Hammersmith Broadway; (4) Shepherd’s 
Bush-road vid Westwick-gardens, Netherwood-road, Rich- 
mond-road, Holland Park-avenue, High-street, Notting-hill, 
and Bayswater-road, to a point near the Marble Arch; (5) 
Edgware-road, near the Marble Arch, to the county boundary 
at Cricklewood; (6) Trafalgar-road, Greenwich, vid Black- 
wall-lane and Blackwall Tunnel to the tramways in East 
India Dock-road ; (7) Westminster Bridge-road vid Westmin- 
ster Bridge to the Victoria Embankment ; (8) Deptford vid 
Blackheath-road and Hill, and Shooter’s Hill-road to Herbert 
Hospital, Woolwich ; (9) New Cross-road vid Lewisham High- 
road and Loampit-hill and Vale to the South-Eastern Metro- 
politan tramways; (10) Clapham-common, Battersea-rise, 
Wandsworth-common, and East-hill and West-hill, and 
thence vid Kingston-lane to the county boundary; (11) 
Battersea Park-road vid Battersea-bridge and Chelsea Em- 
bankment to a point near Chelsea Bridge; (12) Tooting- 
broadway vid Mitcham-road to Tooting-junction railway 
station ; (13) Rushey-green vid Bromley-road to the county 
boundary near Bromley-hill; (14) Rushey-green vid Catford- 
road and hill, Perry-hill, Bell-green, Sydenham-road, and 
West-hill to the Crystal Palace ; and (15) High-street, Plum- 
stead, vid Wickham-lane to the county boundary. The 
aggregate cost of these lines, including the widening of 
streets, is estimated at £1,738,857. 

It will be seen from the foregoing that the tramway scheme 
over Westminster Bridge has been revived, whilst a second 
bridge proposed to be similarly crossed is Battersea Bridge. 
Another resuscitation is the project for constructing a tramway 
through the Blackwall Tunnel, to which the County Council 
refused consent by a majority of two votes in July, 1899. 





| The Highways Committee of the Council still attaches great 





importance to this proposal, which, if approved, would 
render it necessary for the cars on the first 300 yards—from 
the Greenwich terminus to Blackwall-lane—to run over the 
Woolwich and South-East London tramways, which are of 
narrow gauge; but as the road is wide it is thought that a 
system of interlacing might be adopted. An arrangement for 
this purpose would have to be made with the company, unless 
the tramways in question become the property of the County 
Council before the time arrives for the construction of the 
new lines If the Blackwall Tunnel line were built, the 
electrical cars would have to be of a special type to allow of 
their passing through the tunnel. 

It may be mentioned that although the Brixton cable line 
was originally intended to be reserved to a somewhat distant 
period before being converted to the conduit system, it is 
now proposed to invite tenders for single truck cars for this 
section, thus showing that the reconstruction will be pro- 
ceeded with sooner than was contemplated. The whole of 
the undertaking of the South London Tramways Company is 
to be purchased for £198,500, according to an agreement 
proposed with the company, which prefers to dispose of its 
lines and depdéts Berns oy rather than that the tramways 
should be purchased in sections under the compulsory clause 
of the Tramways Act. 








EXPRESS ENGINE, GREAT CENTRAL 
RAILWAY. 


WE publish as a supplement this week a drawing of an 
express engine and tender, constructed by Sharp, Stewart 
and Co., Limited, Glasgow, to the designs of Mr. J. G. 
Robinson, the railway company’s locomotive superintendent. 

This type of engine has been designed to deal with the 
through express passenger traffic being developed between 
London and Manchester and the other manufacturing towns 
in Lancashire and Yorkshire which are served by the Great 
Central system. The trains have to be run at good speed 
over the severe gradients which lie between Manchester and 
Sheffield, culminating at the east end of Woodhead Tunnel, 
and on the southern and more level sections of the line a high 
speed has naturally to be maintained. 

Of the four-wheels coupled inside cylinder bogie type the 
proportions of the engines have proved to be well adapted to 
deal successfully with the somewhat varied demands made 
upon them. The boiler is of large capacity, containing a 
moderately high number of tubes with good spaces between 
them. The fire-box is on the Belpaire system, which has 
been largely used on this line for some time back, and its 
dimensions provide for a fair allowance of heating surface 
and grate area and steam space. The frames are deep and 
well stayed, and are set in at the front end to clear the bogie 
wheels. This arrangement is rendered all the easier by the 
arrangement of cylinders adopted. These have their valve 
faces lying at an angle above and between the cylinders, the 
section of the steam chest being, therefore, triangular. The 
cylinders can thus be placed close together—the centres are 
2ft. OLin. only—with the result that a bearing of Yin. long is 
provided for the crank axle journals. 

When it is further stated that the length of the trailing 
axle journals is 12in. it will be seen that excellent provision 
has been made for carrying the loads which fall to the share 
of the coupled axles in this substantially built machine. 
The valve motion is of the ordinary curved link type. The 
motion is inclined at 1 in 10, the cylinders themselves being 
horizontal. 

The driving wheels have Timmis springs arranged in pairs, 
fitted with Spencer's india-rubber pads, and the trailing 
springs are of the ordinary laminated pattern, also fitted 
with ap india-rubber pad to each spring link. Holt and 
Gresham's steam sanding apparatus is fitted in front of the 
driving wheels. The brake on the engine is operated by a 
steam cylinder acting in combination with the automatic 
vacuum brake. The boilers are of steel plates, with copper 
fire-boxes stayed with copper stays, and the tubes are of 
brass. The coupled axle-boxes are of wrought iron, case- 
hardened, and the bogie axle-boxes of gun metal. The 
following are the principal dimensions :— 


Cylinders (cast together), diameter .. 18}in. 
ie Cees... «. «ss «) Ss 
Driving and trailing wheels, diameter 6ft. 9in. 
oe. sal ys 3ft. 6in. 


Bogie wheels, diameter .. 
és oft. 9in. 


Wheel base, fixed 








os a 23ft. 10}in. 
Boiler, barrel, mean diameter 4ft. 7jin. 
m » length 11ft. Gin. 
Thickness of plates .. gin. 
ebox— 
Length of outside shell Tit. 
Width at bottom .. 4ft. lin. 
Depth at front, inside. . 6ft. 2gin. 
+» 99 back, inside .. 5ft. 6gin. 
Thicknesses of plates— 
Shell, front .. .. .. jhin. 
back .. «. ghin. 
ae eee gin. 
Inside box, tube plate at tubes... giv. 
pet - Be low tubes. . gin. 
a » back plate.. .. .. gin. 
aa », top avd side plate .. gg 
Smoke-box tube plate .. . in. 
230 tubes, diameter outside .. ljin. 
os » Spaces, about .. din. 
Heating surface, fire-box at rer aS 
¥ $3 TOS. 5. cs 42. Oe ee -3 eee 
Total 1378 sq. ft. 
Geeta aren .. se ce ou oe 21 sq. ft 
Working pressure, persq.in. .. .. .. .. 180db, 
Frames, steel plates, thickness .. .. .. .. 1,4in. 
Axle bearings— 
Bogie .. 9in. x 6in, 
Driving 9in. x Sin. - 
cc” ee ees -. 12in. x 8in. 
Weight in working order— Tons, cwts. 
i aes a be + ae 4 
Driving wheels 1s 0 
Trailing wheels 17 8 
Mids aoe 88 Cae lien me 52 «12 
Tender, carried on six wheels, diameter .. 4ft. 3in. 
Capacity of watertank .. .. .. .. «. 4000 gallons 
es for coal 5 tons 


llin. x 6in. dia, 
41 tons 2 cwts. 
93 tons 14 cwts, 


Mle TGP 8. og is <6 e 00) Se, 2 
Weight in working order... .. .. «. 
Total weight of engine and tender, full .. 








Pacr’s MaGazine.—We have received an advance copy of the 
first part of this new monthly magazine which is just about to 
make its appearance.. We learn that the editor, Mr. Page, intends 
to devote the new publication to “‘five great forces of civilisation” — 
engineering, shipbuilding, the iron and steel industries, electricity, 
and mining. This will afford a wide enough scope for his energies. 
It is to be an English production incorporating American ideas and 
methods. The first part is a highly creditable production. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was a cheerful feeling on ’Change to-day, Thursday. 

Business continues in a satisfactory position, and orders in connec- 

tion with the resettling of South Africa are still being received in 

various departments. The tube strip makers have been doing very 
well for some time past in providing strip for the manufacture of 
gas tubing for Coronation purposes. ‘The exceptionally hot weather 
which suddenly set in a few days ago made operations particularly 
arduous at the ironworks, and iit had continued production would 
have been somewhat decreased in consequence. In the finished 
iron trade it wasreported at a recent meeting of the Unmarked Bar 

Association that trade was improving, and that better prices were 

being realised. Manufactured iron all round continues firm. 

Marked bars are quoted £8 10s.; Earl of Dudley’s brand, £9 2s. 6d. ; 

second grade, £7 10s.; with common unmarked bars, £6 7s. 6d. to 

£6 10s.; and North Staffordshire ditto, £6 10s. to £6 15s., with 
angles £7 5s, to £7 10s. Sheets are quoted :—Singles, £7 15s. to 
£8; doubles, £7 17s. 6d. to £8 ws. 6d.; trebles, £8 10s, to 
£8 15s., with galvanised corrugated sheets, £11 10s. to 
£11 15s. f.o.b. Liverpool. South African business still keeps 
the galvanisers well engaged, and orders are also comi 

forward in this department on Indian account. Hoop iron is 
£7 5s. to £7 10s., and tube strip £7. Steel for rolling stock and 
constructive purposes is in satisfactory inquiry, Bessemer steel 
billets are quoted £5 to £5 5s.; best Siemens ditto, £5 5s. to £5 10s. ; 

mild steel bars, £6 10s. to £7 ; steel plates, £6 10s. to £7 10s. ; girders, 

£6 to £6 5s.; and steel angles, £5 15s. to £6 5s. 

With reference to crude iron, the market is more in favour of 
sellers than buyers. Smelters are well placed for orders, and are 
not particular about booking further forward. Some descriptions 
of foundry iron are particularly scarce. Prices are firm at 48s. 9d. 
for Staffordshire cinder forge, 53s. to 55s. part mine, 57s. 6d. to 
62s. 6d. all mine, 77s. 6d. to 80s. best ditto, with cold blast 95s. to 
100s. Midland pigs are, Northamptonshire, 51s. to 52s. 6d.; 
Derbyshire, 52s. to 53s.; Lincolnshire, 53s. 7d.; and North 
Staffordshire, 53s, to 54s. 

A moderate amount of work is in hand in the Midland engineer- 
ing trades, and prospects are reported favourable. Considerable 
contracts are expected before long by bridge-building firms on 
colonial account, 1t being entontons that it is only a question of 
time before tenders of unusual importance will be invited by some 
of the leading South African and other railway companies. 

Further mining developments are on foot in the North Warwick- 
shire coalfield within the half square of country marked out by the 
Midland Railway from Arley to Nuneaton, and from the latter place 
to Foleshill. In that area of some seven miles by nine there is, of 
course, a great expanse of land, and nearly the whole of it is 
believed to have coal-bearing strata. 

It seems likely that what is now an isolated rural district will, 
before many years have passed, be a busy hive of colliery workers, 
and the North Warwickshire coalfield in active operation will be 
still closer to Birmingham. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester,—The trade situation in the various branches of 
engineering remains much as reported recently. There is no 
special development of renewed activity in those sections that have 
been slackening down for some time past, but the position if any- 
thing tends towards some slightimprovement. Amongst electrical 
engineers an exceptional pressure of work is still maintained. 
Locomotive builders are full of orders for some time ahead, and 
boilermakers are mostly exceedingly busy. Structural engineers 
still report a fair amount of new work giving out. In heavy 
engineering connected with both iron and steel making plant, and 
powerful engines, the principal Lancashire firms are well engaged, 
and in the lighter class of high-speed engines there are also plenty 
of orders stirring. Hydraulic engineers are generally moderately 
well engaged. Reports from machine tool makers vary ; in some 
special departments they are well off for work, but the general run 
of trade is only indifferent. The textile machine trade, except one 
or two special sections, remains without improvement. 

In the iron and steel trades business has not opened very satis- 
factorily after the holidays. Except that a strong tone has been 
maintained as regards prices, an unsettled sort of feeling prevails 
very generally, and business is checked in consequence, buyers for 
the most part covering only as they are compelled for absolute 
requirements. Nocwithstanding the firmness in prices, which in 
some cases show rather a bardening upon those quoted last week, 
little or no anticipation is entertained of any immediate revival of 
activity. 

Tuesday’s Manchester iron market was moderately attended, but 
not more than a hand-to-mouth business was reported generally. 
In pig iron buying was going on in small quantities to a moderate 
extent. As makers generally had very little iron to offer, a restric- 
tion in the weight of orders coming forward was in many cases 
rather welcome than otherwise. Lancashire pig iron makers are not 
quoting under 59s., less 24, for No, 3 foundry delivered Manchester. 
It is generally expected that at the meeting of Lincolnshire makers 
to be held this week the present minimum list basis will be officially 
advanced, and in the meantime makers are mostly asking 6d. and 
in some cases 1s, above list rates. With the official basis at 53s., 
makers have been able -to sell without difficulty at 53s. 6d. net, 
delivered Manchester, and owing to the searcity of Lincolnshire 
brands merchants have had to pay special prices to secure imme- 
diate supplies. Derbyshire iron also continues scarce, with quota- 
tions ranging from 56s. 6d. to 58s. net, according to brand, for 
No. 3 foundry, delivered Manchester. In forge qualities business 
continues tu be done at prices quite 6d. above the nominal basis 
rates, orders for Lincolnshire being booked at 53s. 2d, net, with 
Lancashire quoted 54s. 6d., less 24, delivered Warrington. 

Notwithstanding: reports of lessening business, Middlesbrough 
iron is maintaining the strong tone noted of late, and delivered by 
rail Manchester ordinary brands could scarcely be bought under 
58s. 1d., with makers in some cases quoting 58s. 7d. net by rail 
Manchester. Scotch iron is firm at the recent advance, and 
Eglinton could scarcely be bought under 58s., with Glengarnock 
quoted 61s. 6d. to 62s, net, delivered Manchester docks, 

Very few representatives of the Lancashire finished iron trade 
put in an appearance on ’Change, but so far as reports could be 
obtained, there would seem to be no material aiteration in the 
position. Some of the rolling mills, which have a comparatively 
small output, are kept very busy with specifications, but the large 
forges are not at all pressed with work, and, notwithstanding general 
complaints of the present unremunerative basis of prices, list rates 
remain unchanged at £6 10s. Lancashire, and £6 10s. to £6 15s. 
North Staffordshire bars, delivered here. Sheets maintain the 
recent improvement, and are quoted from £8 7s, 6d. to £8 10s. 
1 + hoops prices are steady at the Association list rates of £7 2s. 6d. 
random, to £7 7s. 6d. special cut lengths, delivered here, and 2s. 6d. 
less for shipment. Nut and bolt makers are still booking orders 
only in small quantities, but sufficient to keep them fairly going, 
and prices are being maintained at the list basis rates. 

The situation in the steel trade remains much as previously 
reported. Hematites are not more than maintained at late rates, 
averaging, according to brand, from 68s. to 69s. net for No. 3 
foundry, delivered Manchester. Notwithstanding that German 
makers are competing for orders at much below local quotations, 
Iancashire makers have recently booked fairly well in billets on 
the basis of their quoted rates of £4 18s. 9d. Warrington and 
£5 Manchester, net. For all descriptions of manufactured steel 


prices are strong. Bars range from £6 10s, to £6 15s. ; common 





plates, £6 5s. to £6 7s. 6d.; with boiler plates £7 10s., less 2, 
delivered Manchester district. 

The general outlook in the coal trade is one tending towards 
quietude in the immediate future, but, as previously intimated, no 
all-round reduction in prices is regarded as at all probable. 

So far as house-fire coals are concerned, collieries have now onl 
to get through a couple of months, during which the demand wi 
be at the lowest summer level, and as they have as yet put very 
little down either at the yards or wharves or on the pit banks, they 
will practically require any surplus supplies they may raise in the 
meantime for stocking purposes, Consequently there is no talk 
whatever of reducing prices, which remain unchanged from last 
month, and it is more than probaple any concessions will be con- 
fined to meeting outside competition where the regular trade of 
Lancashire collieries may be endangered by the lower prices at 
which coal is offered from other districts, 

The slackening in house-fire requirements is necessarily throwing 
upon the market an extra quantity of lower descriptions of round 
coal suitable for iron making, stearn and general manufacturing 
purposes, and as industrial requirements continue only moderate, 
there is, perhaps, some lessening firmness in prices. List rates are 
without quotable change, but consumers can: purchase here and 
there on rather easier terms, especially in quantities for prompt 
delivery, and on forward contracts there is some giving way on 
current rates, which for inland sales average about 8s. 6d. to 9s. 
for good ordinary steam and forge coals at the pit mouth. 

Except that the better qualities of slack are maintaining the 
strong tone recently reported, and are still rather scarce on the 
market, with collieries not inclined to contract forward at anything 
appreciably below present rates, the general position as regards 
engine fuel is scarcely showing that improving tendency of which 
there were indications a week or so back. ‘Lhere are still plentiful 
supplies of the inferior descriptions of slack offering at very low 
figures, which naturally act as a drop on the better sorts, and the 
position may be said to remain almost stationary. At the pit 
mouth best slack is firm at 6s. 6d. to 7s., with inferior sorts scarcely 
averaging more than 4s. 9d. to 5s. at the pit, and slack to be 
brought in some outside districts at quite 2s. per ton under these 
figures. 

Reports as to the shipping trade are generally unsatisfactory. 
A good deal of the commoner steam coal is being pushed for sale 
at the ports, and with keen competition from outside, prices are in 
some cases being cut very low. Inferior sorts of steam coal can be 
bought at 9s. 6d. to 9s. Y¥d., and for the better qualities average 
quotations are scarcely more than 10s. to 10s. 3d., delivered 
Mersey ports. 

For coke there is a continued active inquiry, and prices are fully 
maintained at late rates, with a tendency, where new business is 
offered, to stiffen, if anything. 

Barrow.—The hematite pig iron trade is steady. There is 
practically no change to note in the situation on the market. 
Makers are busy, and have still 36 furnaces in blast, of which one 
is on spiegel, compared with 35 in the corresponding week of last 
year. Makers are not stocking iron, but are sending all their 
make into delivery. Warrant holders, on the other hand, are very 
firm, and no transactions took place during the week. Stocks 
remain exactly as last week, 7960 tons being in the stores of the 
Furness Railway Company, and 7347 tons in the Cumberland 
stores at Whitehaven, Workington, and Maryport. Very little 
trade is being done in forge and foundry iron. ‘Ihe outlook of the 
trade is very satisfactory, and it is noteworthy that steelmakers 
are very large consumers, and are likely to require even fuller 
deliveries later on in the year. Prices are steady at 60s. 6d. for 
mixed Bessemer numbers, net f.o.b. Warrant iron 60s. net cash 
sellers, buyers 2d, less. 

Iron iron ore is in brisk request, and there is a very ready sale 
of best descriptions, which are selling at 12s. per ton, netat mines. 
Sales of lower grade have been made on a comparatively large 
scale recently at low prices for clearance. Spanish ores are firm 
at 15s. per ton net, delivered at West Coast ports. 

Steel makers report a continuance of brisk trade in heavy rails, 
and in tram girder rails, as well as in plates for ships and boilers, 
Hoops are a steady business, and tin bars are in good inquiry. 
Slabs, billets, and merchant steel generally are in regular demand, 
the mills being always kept going. Prices are low, and there is 
still considerable competition on the part of continental makers. 

Shipbuilders and marine engineers remain very busily employed, 
chiefly on Admiralty work. Very good progress is being made 
in the construction of the Chilian warship at Barrow, and also 
with the British warship Dominion, The sand pump dredger for 
the Mersey is also being pushed forward briskly. ‘here is room 
for new orders at Barrow, and some are expected. 

Coal and coke are weak in price, as the trade is only moderate, 
and competition is very keen. 

Shipping is fairly employed. The exports of pig iron last week 
reached 8435 tons from West Coast ports, and steel 6910 tons, 
being an increase of 3445 tons of pig iron, and a decrease of 
112% tons of steel on the corresponding week of last year. The 
aggregate shipments this year represent 205,435 tons of pig iron, 
and 266,424 tons of steel, being an increase of 33,694 tons of pig 
iron, and 36,817 tons of steel over the corresponding period of last 
year. Freights are steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Yorkshire coal trade was materially affected by the King’s 
illness and consequent postponement of the Coronation festivities. 
It had been arranged to give the men three days’ holiday, and 
notices to this effect were issued setting down the pits. When it 
became known that the Coronation was to be postponed many of 
the coalowners concurred in the opinion it would be well not to pay 
their men on Wednesday night, but to ask them to resume work 
onthe Friday. The miners, however, were not altogether disposed 
to fall in with this idea. They had made up their mind for a holi- 
day, and for the most part kept to it. Thus stocks, as was antici- 
pated, were kept low. There has rarely been a week when so little 
was done in the various qualities of coal, and the owners are not 
particularly troubled about it, as it is to their interest to avoid 
accumulating at present if they are to maintain anything like fair 
values. Current quotations are as follows :—Nilkstones, best 
quality, from 13s. to 13s. 6d. per ton; Barnsley house, from 
lls. 6d. to 12s, 6d. per ton ; seconds, from 10s, 6d. per ton ; nuts, 
from 9s, 6d. per ton. 

In steam coal the condition of affairs remains very much as it 
was. There is a ready market found for the whole output ; the 
bulk of the coal for export goes, of course, to Hull. The demand 
for that port is fully maintained, and rather more is doing also with 
Grimsby. So far nothing official has been announced on the subject 
of the railway contracts, but for steam coal generally it may be 
taken for granted that the ruling figures to the end of this year 
will be from 8s, 9d. to 9s. per ton. In the open market 6d. per 
ton more has been realised, but it is understood that the er 
contracts will be at the lower figure. Gas coal, as is usual at this 
season of the year, is somewhat weaker, Such contracts as have 
been made are about ls. 6d. per ton below those for last year, and 
in the open market about 2s. per ton less, The demand for small 
coal generally was very light during last week, and there was also 
a decrease in the consumption of coke. A good deal more has been 
done this week. Stocks of coke are very low, and prices rule from 
lls. 6d. to 12s, per ton for best smelting sorts. 

In the heavy material departments the receipt of orders for the 
new battleships is the most important feature. As was expected 
last week, these orders have now been placed. ‘The whole of the 
armour for the three battleships to be added to the fleet has been 

iven to the three Sheffield firms. John Brown and Co., Limited 

ave the work for H.M.S. King Edward VII., Vickers, Sons and 
Maxim for H.M.S. Dominion, and Charles Cammell and Co, for 





H.M.S. Commonwealth. The plates will be from 4in. up to 9in. 
thick, but although the orders are definitely fixed, work has not yet 
been commenced upon them. The manufacturers cannot begin 
even steel melting until they know the plates which are reqt 
first, as the weight of the plate necessarily determines the size of 
the steel ingot. 

In the iron trade there is practically no movement.. West Coast 
hematites remain at 69s. to 70s. per ton; East Coast, 64s. to 
64s. 6d.; Lincolnshire forge iron, 50s. to 5ls.; Lincolnshire 
foundry, 51s. 6d. to 52s. 6d.; Bessemer billets, £6 15s.; Siemens- 
Martin ditto, £7 5s.; bar iron, £6 10s. per ton. Swedish irons and 
steels remain very much as last reported, with no prospect of 
immediate improvement. Owing to the extreme drought, most of 
the Swedish works are idle for want of water, and the frost last 
winter had the same effect in compelling closure of the works. 
Had the output been as usual the prices would have dropped con- 
siderably, but the smaller production has enabled them to be fully 
maintained. Work has of late been resumed in the Swedish mills 
and forges, with some prospect of a revision of quotations, , 

In the general trades of the town there is not much doing, 
although more business is reported in the lighter tool industries. 
Some better orders are reported from abroad. All anticipations as 
to the week preceding the Coronation bringing increased activity 
in the plate and cutlery ——— have not been realised, and it 
is too early yet to feel the benefit of the re-opening of markets in 
South Africa. A curious feature of Sheffield trade at this moment 
is that while many men are practically starving for lack of work in 
the heavy industries, the artisans in the old staple trades can 
scarcely be got to put in half their time. The difficulty, indeed, 
with manufacturers in the light tool and similar trades is that they 
cannot get their orders out of hand, the old policy of ‘‘regulating,” 
which practically means restricting, the output being still implicitly 
believed in by many of those engaged in the lighter staple 
manufactures of the city. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE holiday influences have now disappeared, and in some 
branches of the iron and allied industries business is showing 
improvement ; but others again are becoming slacker, though in 
no cases can any yielding in prices be recorded. A more active 
state of business is reported by the producers of Cleveland pig 
iron and also of rails, but those iron and steel producers who have 
to depend on the shipbuilders for much of their work are doing 
badly, and find the market going against them, in consequence of 
the undoubted depression in the shipbuilding industry. A less 
satisfactory trade is being done by shipbuilders than has been 
known for at least ten years, The launches during the past half- 
year compare unfavourably with those of the corresponding period 
of recent years; many of the workmen have had to be discharged, 
vacant” berths are in the aggregate rather numerous, and the 
orders that are secured are far short of what should be obtained 
to afford full work at the yards. Plate and angle manufacturers 
are feeling seriously the infiuence of this state of affairs in the 
shipbuilding industry, and this is the main reason for the poor 
condition of the hematite iron trade. In all the shipbuilding 
centres of this district the amount of shipping launched during 
the t half-year has fallen considerably short of what 
has aed reported for the corresponding period of many 
years past. At the Hartlepools this year only 11 vessels, of 
39,351 gross tons, have been launched, whereas in the first half of 
last year the number launched was 17 of 63,485 tons, and there are 
now eight vacant berths. At Sunderland there has been a falling 
off equal to about 20,000 tons, and prospects for the second half 
of the year are not by any means encouraging, for there are 
already too many vessels, judging from the large number laid up, 
and the lowness of the freights. The price of new shipping is at 
least 30 per cent. less than it was two years ago, but in the present 
state of affairs shipowners are not tempted to order more steamers, 
especially as they find investors chary about embarking their money 
in shipping property. ' 

Producers of pig iron here are looking for an increase of business 
with America, where there is reported to be a famine in pig iron. 
Consumers there are buying more iron abroad, but itis chiefly from 
Scotland now. As faras this district is concerned, however, it does 
not much matter whether the demand is for Cleveland iron direct 
or from Scotch, because Cleveland will benefit equally; if the 
Americans take Scotch iron, the Scotch consumers themselves will 
require more Cleveland iron. During the last half-year no less 
than 26,382 tons of pig iron have been sent from the Cleveland 
district to America, a quantity larger than in any year since 1880, 
and this year America has taken more pig iron from Cleveland than 
any other oversea country except Germany and Italy. There is 
still a large quantity to be sent from this district, not only ordinary 
Cleveland pig iron, but aiso hematite, spiegel, and ferro-manganese. 
Three cargoes are due for delivery this month. 

Business with the Continent is at present remarkably slow, 
and merchants who have been over to Germany recently do not 
hold out any hope of material improvement this year, use 
there is plenty of native iron forthcoming at prices below 
those which British makers can afford to take. Not since 
1892 have Cleveland ironmasters done so small a business with 
Germany as during the past half-year. Last month they sent only 
12,218 tons of pig iron, whereas in the good times of two years ago 
the June shipment was 55,404 tons, and as much as 75,000 tons has 
been forwarded in a single month. In the first half of 1900 Cleve- 
land’s deliveries of pig iron to Germany reached 304,971 tons; in 
the last half-year only 67,336 tons. E 

The market for Cleveland pig iron may be described as fairly 
satisfactory ; the supply of some qualities, notably Nos. 1 and 4 
foundry, does not come up to the requirements, and No. 3 is 
scarce in makers’ hands. Nearly all producers are well sold for 
July and August, and do not care to commit themselves further 
ahead at the prices which consumers are prepared to give them, 
It is now believed that, as makers are not in a position to supply 
much No. 3, consumers will find it necessary to draw heavily on 
the stock in the public warrant stores, which at June 30th was 
152,262 tons, an increase for the month of 8972 tons, and since 
January Ist of 13,257 tons. There was only one day last month on 
whicha decrease was reported, but prospects are that decreases will be 
frequent this month. Large withdrawals of stock from the public 
stores will naturally lead to improvement in prices of pig iron, so 
that no one is in a hurry to sell. 

Prices of Cleveland pig iron now tend strongly upwards. No. 3 
is quoted by the leading makers at 50s. per ton for early delivery, 
and the minimum taken by either producers or second hands is 
49s, 9d., and little is procurable. Warrants have not lately been 
taken in preference to makers’ iron, because they have been the 
dearer, but shortly consumers will have no option, and will have to 
buy warrants. No, 4 foundry iron cannot had under 49s. 3d. ; 
grey forge isfirm at 48s. 6d.; mottled at 48s.; and white at 47s. 6d. 

The Cleveland ironstone miners have determined that at the 
next adjustment of their wages they will apply for an advance, as 
the selling prices of Cleveland pig iron have gone up 3s. during the 
last quarter and 6s, 6d. during the last half-year. ; 

Improvement in the hematite pig iron trade is looked forin vain, 
and the makers here are undoubtedly ina rather bad seam. Their 
costs increase, but not their selling prices. Mixed numbers of East 
Coast hematite pig iron have stood for nearly a quarter at 57s., 
and now even less would be taken if a good order were forthcoming. 
Rubio ore is strong at 15s. 9d. per ton delivered at wharf on Tees, 
whereas not long ago it was obtainable at 15s. 

The shipments of pig iron last month from the Cleveland district 
were anything but satisfactory, reaching only 78,842 tons, this 
being 19 per cent. less than the May return. in June, 1899, there 
was the largest shipment of any month on record—135,973 tons, 
and the contrast between that and the past month’s figures is very 
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great. Never since 1892 has there been so small a shipment over- 
sea in June, only 30,052 tons, whereas two years ago as much as 
100,000 tons was sent oversea in a month. The half-year’s ship- 
ments of pig iron from the Cleveland district have been the 
smallest since 1895, being only 515,943 tons, that being 25 per cent. 
less than the return for the corresponding period of 1899, which 
was the best on record, 677,764 tons being sent away. The ship- 
ments oversea this year have reached 201,864 tons, whereas in the 
first six months of 1900 they were 449,703 tons, or two and a-half 
times as much. The deliveries coastwise were the best on record— 
314,079 tons—of which 247,520 tons went to Scotland. 

The rail trade is showing considerable activity ; indeed, it is 
much the briskest of any branch of the finished iron and steel 
industries, and last week, while nearly all the other rolling mills 
were closed, operations were carried on at the North-Eastern Steel 
Works, Middlesbrough. Manufacturers of rails are well sold 
ahead, and have no lack of orders for extension this half-year. There 
is also a good demand for tram rails, and a better business is being 
done in steel railway —— than for along time. Heavy steel rails 
are at £5 10s. net at works. Steel ship-plates are maintained by 
the combination at £5 15s., less 24 per cent., this being 2s. 6d. per 
ton less than at the commencement of the year. Stee] boiler 

lates are at £7 10s., less 24 per cent. Steel ship angles may be 

ught at £5 12s. 6d., less 24 per cent. Iron ship plates and 
angles are at £6 2s. 6d., less 24 per cent. Common iron bars are 
kept by the syndicate at £6 5s., less 24 per cent. Riley Brothers, 
of Stockton, will supply the Electrical Committee of the Stockton 
Corporation with two Lancashire boilers. Messrs. J. and H. 
Maclaren will furnish them with a 400-kilowatt generator with two 
dynamos. It has been found necessary to considerably extend 
the electrical plant at both Middlesbrough and Stockton. 

Anew type of furnace for dealing with refractory ores and 
manufacturing steel has been patented by Mr. John T. Shadforth, 
of Newcastle, and it is intended to erect works at Walker-on-Tyne 
for the purpose of carrying on the process practically. 

In connection with the day science classes, which it is proposed 
to establish at the Middlesbrough High School, chiefly for the 
benefit of the apprentices and others at the various works, a 
conference of managers of public companies and others interested 
in the trade of the district is to be held on Monday next under 
the auspices of the local Chamber of Commerce. 

Steam coal is showing considerable briskness ; collieries are well 
employed after last week’s stoppage, which generally extended 
over three days, and prices have been firmly maintained at lls. 3d. 
to lls. 6d. per ton f.o.b. for best qualities, practically the same 
figures as ruled at the opening of the year. Gas coals are in 

reater request ; but the pits are kept well employed, as order 
ks are well filled. The price of best qualities, which was at 
12s, f.o.b. at the beginning of the year, has got down to 9s. Coke 
for the furnaces is at 15s. 3d. per ton for medium qualities delivered 
on Teesside, and foundry coke is at 17s. 6d. to 18s. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been comparatively little business doing in the 
Scotch iron market, but the tone has been firm on reports that 
further purchases of iron may be expected on American account. 
The demand for warrants on the part of consumers was limited, 
but it was understood that quantities were bought by operators 
for the purpose of covering oversold accounts. 

Scotch warrants have been quoted 55s. to 54s. 11d. cash, with 
business at 55s. 3d. for delivery in one month. In this class of 
iron transactions have been comparatively few, but the tone has 
been quite firm. There has been rather more demand for Cleve- 
land warrants, in which business has been done at 49s. 74d. to 
49s. 9d. cash, 49s, 94d. for delivery in four days, and 49s, 94d. to 
49s. 114d. one month. Cumberland warrants are quoted by sellers 
at 60s. per ton. 

Unless there should spring up a strong demand on foreign 
account, the probability is that our iron market will be quiet during 
the next few weeks. The holidays are coming on this month, and the 
manufacturers will have their requirements much curtailed. At the 
same time the prospect is that the tone of the market will be firm. 
Some of the ial brands of Scotch makers’ pigs are a shade easier, 
but as a whole values are fairly well maintained. Govan, No. 1, not 
quoted ; No. 3, is quoted f.a.s. at Glasgow, 56s. 6d.; Carnbroe, No.1, 
58s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 66s.; No. 3, 56s.; Calder, 
No. 1, 66s. 6d.; Nos. 3, 56s. 6d.; Gartsherrie, No. 1, 67s.; No. 3, 
57s. 6d.; Coltness, No. 1, 69s. 6d.; No. 3, 58s. 6d.; Summerlee, 
No. 1, 70s.; No. 3, 58s.; Langloan, No. 1, 70s.; No. 3, 59s.; Glen- 
garnock, at No. 1, 66s. 6d.; No. 3, 56s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 58s.; No. 3, 54s.; Dalmellington at 
Ayr, No. 1, 57s. 6d.; No. 3, 53s. 6d.; Shotts at Leith, No. 1, 
= 6d.; No. 3, 58s.; Carron at Grangemouth, No. 1, 68s.; No. 3, 

. per ton 

The output of pig iron is well maintained. There are 85 furnaces 
in operation at the Scotch ironworks com with 80 at this 
time last year. The foreign shipments have been slowly increasing, 
the bulk of the increase going to the United States, where it is 
expected considerable quantities of Scotch iron may yet be required 
during the remainder of the season. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7907 tons, compared with 4958 tons in the same week 
of last year, showing an increase for the week of 2949 tons. The 
total shipments since the beginning of the year have been 156,661 
— being 19,574 tons more than in the corresponding period of 


The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were 9852 tons, being 3236 tons more than in the correspond- 
ing week, and there is now a total increase in these imports since 
the beginning of the year of 47,806 tons. 

There has been a little more doing in English-made hematite, but 
still the business is small com with what it has been in some 
former times. When the freight from Cumberland ports or the 
Tees is added to the f.o.b. prices in those districts it brings up the 
cost delivered at the steelworks here to rates that are almost pro- 
hibitive compared with those charged for Scotch-made hematite. 
For the latter merchants quote 61s. 6d. to 62s. for delivery at the 
West of Scotland steelworks. 

The coal trade is fairly active, although, on account of the full 
supplies, the tone is, if anything, a little easier. Shipments are so 
far well maintained. Those of the past week amounted to 
238,616 tons, against 230,191 in the preceding week, and 215,427 in 
the corresponding week of last year. The quotations, f.o.b. at Glas- 
gow, are, for main coal, 8s.; steam, 9s. 3d. to 9s. 9d.; splint, 9s. to 
9s, 6d.; and ell, 9s. 3d. to 10s. per ton. During the warm weather 
that now prevails the demand for household coal for home con- 
—— has been much reduced, but the prices continue fairly 
steady. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AFTER full deliberation, and with a great deal of unanimity, the 
representatives of the Welsh colliers, numbering over 142,000, 
decided on Saturday, laston the proposition of ‘‘ Mabon,” seconded 
by Mr. Brace, to put in a notice to the secretary of the Coalowners’ 
Association ending the sliding scale. Originated by Sir W. T. 
Lewis twenty-seven years ago, and more successful in peaceable 
working of the great industry than any measure yet passed, it has, 
in the opinion of the colliers, served its day, and from the beginning 
of next year the colliers are to enter upon fresh arrangements which 
may be modified from the scheme debated in November last. This, 


briefly, was a minimum rate for all colliers of 40 per cent. above the 
standard wage rate of 1879, below which wages shall not be reduced ; 
secondly, a maximum bee rate of 70 per cent., above which wages 

irdly, that a Conciliation Board be formed 


not to be advanced ; t 





of representatives of coalowners and men with an independent 
chairman. 

Burnyeat and Brown, I hear, have secured a lease from Lord 
Tredegar of 3000 acres of mineral land at Ynysdda, and will work 
in the direction of Cwmfelin Vach. 

Another good item is also to hand ; Graham Bros. and Co., New- 
port and Cardiff, have secureda large tract in Monmouthshire steam 
coal, and will lay down a first-class equipment with the object of 
getting 600 to 800 tons per diem. 

Mid-week at Cardiff attendance on ’Change was better, but 
absenteeism of prominent men was noticeable. Businessis getting 
more brisk, the chief difficulty found being shortness of supplies. 
Best presensy | coals were reported scarce for July shipment, and 
prices generally good. Steam prices well maintained, also best 
and second Monmouthshire; house coal flat. The following were 
the quotations :—Best steam, 16s. to 16s. 3d., one quotation was 
16s. 6d. best; seconds, 15s. to 15s. 3d.; drys, 13s. 6d. to 14s. 3d.; 
best small, 7s. 9d. to 8s.; seconds, 7s. 3d. to 7s. 6d.; other kinds 
from 6s. 9d.; best Monmouthshire, 13s. 6d.; seconds, 11s. 9d. to 
12s. 3d.; best semi-bituminous small, 7s. to 7s. 6d.; seconds, 6s. to 
6s. 3d.; best house coal from 15s.; seconds, lls. 6d. to 14s.; No. 3 
Rhondda, 14s.; brush, 11s. 9d. to 12s.; small, 9s. 6d. to 10s.; No. 2 
Rhondda, Ills. to lls. 3d.; through, 8s, 6d. to 9s. 6d.; small, 
6s. 6d. to 6s. 9d. Patent fuel, 15s. to 16s. Coke, furnace, 16s, 6d. 
to 178. 6d.; foundry, 18s. 6d. to 21s.; special, 23s. to 23s. 6d. 
Pitwood easier, 19s. In the anthracite district prices are firm, but 
there has been no alteration of any account, though stoppages 
have limited supplies. Latest on ’Change, Swansea, were as 
follows:—Best large, 21s.; seconds, 19s. to 20s. ; big vein, 17s. to 
17s. 1d.; red vein, 12s. to 12s, 6d.; machine-made cobbles, 22s.; ditto 
nuts, 24s.; ditto rough peas, 12s. to 12s. 6d.; ditto fine peas, 12s. 
to 12s. 6d.; rubbly culm, 5s.; duff, 3s. 3d.; steam coal, 15s. 9d.; 
seconds, 12s. 6d.; bunkers, 9s. 9d.; small, 7s. House coal, 
bituminous, No. 3 Rhondda, 14s. to 14s. 6d.; No. 2 Rhondda, 
12s, 6d., all Swansea f.o.b.; cash 30 days, less 24. Patent fuel 
prices are a little easier, 14s. to 14s. 3d.; coke, 17s. to 21s., accord- 
ing to quality ; pitwood, 18s. to 19s. 

It was quite a broken week last week, the utmost worked being 
four days, and in consequence there was a considerable falling off 
in returns from most industries. For three days most of the 
works were in a holiday condition, and in the tin-plate district tin 
and sheet mills were idle. The lessened make of tin-plate is 
estimated at 50,000 boxes for one district alone, and some belief is 
entertained that prices will advance. Mannesmann Works are 
pressed for tubes, and overtime is regular. Supplies of pig iron 
coming in are large. Spelter works busy. Last week shipment 
of plates totalled 65,160 boxes ; receipts from works only 48,616 
boxes ; present stock, 143,070 boxes. 

The new colliery at Brynmenyn has just been taken over by a 
new company. 

Some large exports of rails took place just before the holidays. 
Cardiff sent 1500 tons rails to Calcutta, v4 Glasgow and Liverpool, 
and Newport 1880 tons rails to Bombay and Kurrachee. Swansea 
despatched 250 tons rails to Port Nolloth, and made up a substan- 
tial cargo as follows:—1300 tons coal, 790 tons coke, 250 tons 
timber, and 400 tons general. The fine steamer Knight Errant 
took at the close of the week from Cardiff 10,400 tons coal for Port 
Said. Ebbw Vale, instead of indicating depression, has figured 
during the week at the van of iron ore importers ; three steamers 
arrived from Bilbao with 6512 tons more, and 2000 tons from Rio 
Marina. Wright and Co., Swansea, received this week a cargo of 
pig iron from Kertch. Newport and Cardiff maintain a fair 
average price for ore, Rubio this week being quoted at 14s. to 
14s. 6d., and Tafna 15s. to 15s. 6d.; Almeria, 14s. 3d. to 14s. 6d. 

On ’Change, Swansea, mid-week, iron, steel, and tin-plate quota- 
tions were as follows :—Pig iron, Glasgow warrants, 54s. 9d. to 
54s. 104d. cash ; Middlesbrough No. 3, 49s. 8d. to 49s. 64d.; other 
numbers in proportion. Hematite warrants, 59s. 8d. to 59s, 11d. 
Welsh bars, £6 2s. 6d. to £6 5s.; sheets, iron and steel. £8 2s. 6d. 
to £8 7s. 6d.; steel rails, heavy, £5 10s. to £5 12s. 6d.; light, 
£6 10s. to £7 12s. 6d. Bessemer steel tin-plate bars, £5 ; Siemens 
best, £5 2s. 6d. 

et ay mer Bessemer steel coke, 13s. 6d. to 13s. 9d.; Siemens, 
13s. 9d. to 14s.; ternes, per double box, 28 by 20 C., 26s., 27s., to 
28s. 6d.; best charcoal, 15s. 6d. to 16s. 6d.; big sheets for galvanis- 
ing, 6ft. by 3ft. by 30 g. per ton f.o.t., £10 10s. to £10 lis.; 
finished black plate, £10 15s. to £11. Block tin is lowering ; 
latest, £123 to £120 5s. Spelter, £18 15s. Lead, £11 7s. 
Spanish is now only £11 3s. 9d. Copper: Chili bars, £52 12s. 6d. 
to £52 17s. 6d. Iron ore unchanged. 

There was no special business on ‘Change. Hopes were 
expressed that a pacific settlement of points in dispute would be 
arrived at. Works were reported fairly well employed. From 
Belgium 400 tons pig iron and 270 tons steel bars had been 
received. 

The Lion Tin-plate Works, Nantyglo, went on Tuesday on day- 
to-day contract. 

Employers of labour are determined to avail themselves of legal 
rights to keep their workmen to their duty. Two Tredegar work- 
men were this week fined 21s. each, and damage two guineas each, 
for absenting themselves without leave. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 16th. 

DEVELOPMENTS in the iron and steel markets for the past two 
or three days have been rather unimportant, owing to the inability 
of manufacturers and makers of iron to accommodate customers on 
any sort of satisfactory terms. The United States Steel Corpora- 
tion has not yet closed—but will within a day or two—an order for 
100,000 tons of Bessemer pig iron for 1903 delivery. Sales of 
German billets have been made for shipments at the equivalent of 
32-50 dols. In finished iron and steel consumption continues very 
heavy, but the volume of new business is at present very light. 
The only exception to this is in steel rails, in which a large tonnage 
is for 1903 delivery. Much anxiety prevails among railroad 
builders as to rails for the coming year, and it is intimated upon 
pretty good authority that several hundred thousand tons will be 
contracted for during the coming summer. The intimation is that 
in the autumn prices will be advanced 3 dols. to 4 dols. per ton, 
and in — and apprehension of this, the railroad managers 
are, it is said, preparing to place orders at this time for the near 
future. Business is being done in lead at 4-124 in 50-ton lots. 
The entire week has passed in copper without a single incident 
worth noting. A subway franchise is being asked for in the cit 
of Chicago, involving the expenditure of 50,000,000 dols. It wiil 
supply facilities for the operation of traction, gas, electric lighting, 
telephone, and telegraph companies. The scheme, as set forth, will 
require the labour of seven to eight thousand men for a period of 
five —. A similar enterprise is about being begun in the city 
of Philadelphia, but the amount of money involved is consider- 
ably less. Teauiativs activity prevails in coal lands throughout 
the country. Large deals are reported in Western Pennsylvania, 
Western Virginia, Western Ohio, and farther west. Farmers are 
obtaining high prices for coal lands, and syndicates are formed for 
the purpose of securing possession of vast tracts with a view of 
early and extensive development. Coal is in extraordinary demand 
east and west, and mines are to be developed at numerous localities 
in order to cut out large and at present prohibitive freight 
rates on account of en eae. The anthracite coal strike still 
continues, and there are no signs of anadjustment. Four hundred 
mine fire bosses quit this week, out of 800, which fact is regarded by 
the miners as an assurance of victory on their part. These deser- 
tions peopesiee the safety of the mines, and introduce an addi- 
tional ugly factor into the situation, The output of the zinc in 
Missouri is materially decreased by the strike now in progress. 
The American Zinc and Lead Company, of Sedalia, Mo., is about 
to increase its capital 500,000 dols. to add to its producing capacity. 


Reports of all Western and North-Western mining centres, includ- 
ing Alaska, show great activity in mining operations. Quite a 
rush of prospectors are now on their way to Alaska, and travelling 
facilities are overcrowded. Gross earnings of the railways show 
an increase of 9 per cent. in May over the same month last year of 
44 million dols, The prosperity of all classes, with the large con- 
suming capacity of the population resulting from that cause, adds 
largely to the volume of traffic 
New YorK, June 23rd. 

The most sag pen feature in the steel situation is the coming 
requirements for railroad construction and equipment purposes, 
These requirements are of extraordinary proportions, and will 
doubtless result in a crowding of orders that will tax the productive 
capacity of steel plants, mills, locomotive, and car works for the 
next twelve months. The net earnings for railroads show 12per cent. 
increase for April, and it is believed that when the figures are com- 
pleted for May and June a further increase over corresponding 
months last year will be noted. During the first week of June the 
railroads reported gross earnings at 8,358,568 dols., an increase of 
5-93 per cent. 

For the second week in June forty-three roads report a gross 
earning of 7,767,433 dols., and an increase of 7-04 percent. The 
volume of travel is increasing week by week. Crop reports are for 
the most partfavourable. Last year there were extensive droughts 
in several sections of the country, but this year conditions are 
decidedly better. 

The developments of the week in iron and stee] have not been of 
a very exciting character. Foundry production has been decreased 
in Eastern Pennsylvania on account of the anthracite strike. This 
strike is assuming formidable proportions, and promises to develop 
into ugly conditions, Coal is scarce, and quite a number of indus- 
trial plants will be obliged to suspend within two weeks. In 
finished iron and steel considerable activity prevails, but more 
particularly among the smaller class of consumers. 

There is an urgent demand for old rails of iron and steel, and 
the supply is very short. Structural material is in active demand 
in small lots, and is ranging from 50 tons to 1000 tons, and pro- 
ducing capacity is unable to place the requirements, even at the 
advanced prices which are being made, although no formal advance 
has yet been announced by the Association. Another factor that 
will have a favourable influence on the industrial situation is the 
assurance made in the stock market that there will be a very 
liberal distribution of industrial dividends in July. Foreign 
exchange rates have advanced slightly, until the possibility of a 
renewal of gold shipments is now admitted. All mill schedules 
for wages have been satisfactorily adjusted, and there will be no 
disturbance and nointerruption. Wages at blast furnaces have been 
correspondingly adjusted, and everything is moving along nicely. 

One large independent producer has just advanced wages 10 per 
cent. to the workmen on account of the increased cost of living. 
This is given as the reason. The quietude in the labour situation 
is largely due to the promptitude with which employers recognise 
the justness of advancing wages and from the promptness of 
making advances, 

The general tendency in prices at this time is to a higher level, 
but it is doubtful whether the tendency will be permitted to assert 
itself. The leaders of industry generally recognise the necessity 
as well as the advantage of preventing fluctuations in values. 
Advices from alliron and steel-producing sections throughout the 
West show great activity among the smaller buyers. Favourable 
agricultural conditions are stimulating a stronger demand for 
merchant steel for implement and tool works. 

The immediate cause for the depression in copper appears to be 
the indifference of speculative and consuming buyers. Lake 
closed at 12.45; copper exports from Atlantic ports during the 

t week pnd oe to 379] tons ; total for the month to date 

29 tons. The summer months will be especially active in all 
branches of industry owing to the preparations being made to 
accumulate supplies, if possible, for the autumn and winter 
distribution. Btocks in all directions are an almost unknown 
quantity. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STeaM coal market firm for all descriptions. House coal un- 
changed, prices firm. Exports for week ending June 28th: Coal, 
foreign, 40,135 tons ; coastwise, 12,070. Imports for week ending 
July Ist: Iron ore, 8512 tons; scrap, 170 tons; phosphates, 
250 tons ; loam, 250 tons ; pitwood and props, 6467 loads ; ds, 
1835 loads. 

Coal: Best steam, 13s. 3d. to 13s. 6d.; seconds, 11s. 6d. to 12s.; 
house coal, best, 1bs.; dock screenings, 8s.; colliery small, 7s. 
. Pig iron: Scotch warrants, 55s.; hematite warrants, 
60s. 3d. f.o.b, Cumberland prompt; Middlesbrough, No. 3, 

% Iron ore: Rubio, 15s.; Tafna, 15s. to 15s. 6d. Steel: 
Rails, heavy sections, £5 10s. to £5 12s. 6d.; light sections, £6 10s. 
to £7 10s. f.o.b.; Bessemer steel tin-plate bars, £5 ; Siemens steel 
tin-plate bars, £5 2s. 6d., all delivered in the district, cash. Tin- 

lates: Bessemer steel, 12s, 6d. to 13s. 9d.; Siemens, coke finish, 
13s, 9d. to 14s. Pitwood: 18s, 6d., ex ship. London Exchange 
telegrams: Copper, £52 15s.; Straits tin, £123 l5s, Freights 
quiet. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


THE Universal Electric Supply Company has opened a head 
office and warehouse at 60, occk tees, Chorlton-on-Medlock, 
Manchester, to which office letters and communications are to be 
addressed. 

THE winding engines at Cadeby Deep Pit, near Doncaster, are 
being supplied with one of Daglish’s improved steel conical winding 
drums, 33ft. diameter and 80 tons weight, this being a repeat 
order of a drum previously supplied to the same company by 
Robert Daglish and Co., St. Helens, Lancashire. The winding 
engines are also fitted with Daglish’s patent throw-out gear, which 
enables the cut-off gear to be used with safety. 

WOLVERHAMPTON has obtained the order to supply what is 
termed the ‘‘ King’s Coronation Gate” for Windsor Railway 
Station. It is of a handsome design, 39ft. long by 10ft. 10in. high, 
and has been manufactured by Bayliss, Jones and Bayliss, Limited 
Wolverhampton. In order to ensure its safe delivery, it was con- 
veyed from Wolverhampton early on Sunday, June 8th, under 
careful superintendence by special Great Western train. 











Henry Matvatiev.—Mr. Henry Mallalieu, a well-known gentle- 
man connected with the British iron and steel trades, died at his 
house, near Manchester, on Monday, from paralysis. For many 
years he was a director of the Moss Bay Iron and Steel Company, 
and had also large interests in the Workington Iron and Steel 
Company. On the flotation.of the latter company he became 
chairman of the board of directors, He was a justice of the 
peace, and was highly respected in West Cumberland. 


BuRLEY WATERWORKS: CARR BorroM RESERVOIR.—At the last 
meeting of the Burley-in-Wharfedale Urban District Council the 
engineer for the new waterworks, Mr. W. Paterson, of Bradford, 
reported that the dam was within 9ft. of top water level, and that 
40,000 cubic yards of earthwork had been completed, leaving less 
than 10,000 cubic yards to be done. Of this probably more than 
nine-tenths had come out of the reservoir site within water-line, in 
addition to most of the puddle, the rubble pitching, and the 
beaching. The pitching is almost entirely obtained from surface 
drift boulders of millstone grit, naturally the hardest and most 
durable specimen of that stone. These were split into massive 
blocks and keyed up with smaller material. It is expected that 
the whole of the earthwork and: puddle will-be completed by the 





end of October, and the works by the end of the year 
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EXPRESS PASSENGER ENGINE, 
MR, J. G, ROBINSON, M, Iygp. ¢ 
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THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘communicated ” the 
name and address of the communicating party are 
printed in italios, 


16th June, 1902. 


13,565. Stiver Cans, J. A, Sutcliffe, Manchester. 

13,566. SLiveR Cans, J. A. Sutcliffe, Manchester. 

13,567. Lockxina Device for RAtway CARRIAGE 
Doors, A. Hacker, Birmingham. 

13,568. AuTromatic Brake for Tro.tieys, W. H. 
Holland, Cambridge. 

nie INCANDESCENT Gas MANTLES, A. Rose, Birm ng- 
1am, 

13,570. Packine Tosacco into Pipgs, R. B. Sheridan, 
London. 

13,571. Fire Escapes, E. Brown, Birmingham. 

13,572. ELECTRICALLY - OPERATED Hammer, H. 
Stocks and T. McC. De Bingham, Manchester. 

13,573. Hot-water Apparatus for Cuurns, H. W. 
Grove, Hull. 

13,574 Srorinc ArtiriciaL Fires, G. A. Pickard, 
Altrincham, Cheshire. 

13,575. The Greaves-RipretH Brake Gear, T. Rip- 
peth and T. Greaves, Blaydon-on-Tyne. 

13,576. PULLEY for CaBLxs, C. P. Foster and J. Smith, 
Matlock, Derbyshire. 

13,577. Drivinc Mecuanism, A. Smith and J. Chad- 
wick, Keighley. 

13,578. Fasrentnes for Baskets, Pearson and Son, 
Limited, Nottingham. 

13,579. Fox Exciuper, J. W. R. Hincks, Leicester. 

13,580. Buinps, J. Adair, Waterford, Co. Waterford, 
Ireland, 

13,581, PNgumatic Drititinc Toot, L. Denny and A. 
Porterfield. 

13,582, OuTpoor Seats for Tramcars, W. J. Mitchell, 
Salford. . 

13,583. Morrie Kins for Porrery, J. and W. Burton, 
Manchester. 

13,584. PREPARING LEATHER for BELTING, J. Caldwell, 
Glasgow, 

13,585. Compinep Lirtinc Jack, F. V. Dalton, St. 


.Veots, 
13,586, Firters for Borers, C. R. Honiball, Liver- 


pool, 

13,587, Manuracture of SuLpnuric Acip, J. Killen, 
Glasgow. 

13,588. Extraction of Gotp, J. W. Worsey and E. 
Hoal, Liverpool. 

13,589. Astern Inpicator for Marine Enotes, J. 
Fuller and A. C. Leicester, Liverpool. 

13,590. A Monocycte, E. Siegenthaler, London. 

13,591. Stirrup, W. G. Maxwell, Hendon, Middlesex. 

13,592. Apparatus for Curtine Lino_eum, O. Burberg 
and M. Miichler, Barmen, Germany. 

13,593. Evectric Commutators, C. . Prétt, Barmen, 
Germany. 

13,594. Or. Enoing, W. Gordon-Potter, Wimbledon, 
Surrey. 

595, Ste#aM Enoings, G. Torry, London. 

i. Topacco Pipg, M. F. Hahn, Berlin. 

3,597. Hatr-prns, M. von Wilcken, Berlin. 

13,598. CanpLes for AcrTryLeng Gas, P. K. Stern, 
New York. 

13,599. Consuminc Smoke in Boi.ers, G. Midgley, 
London. 

13,600. Bowxs of Topacco P1pxs, J. E. and F. 8. Brett, 
London. 

13,601. Cycte Bruits, E. Schlie and E. Forster, 
Berlin. 

13,602, PowgR-accUMULATING Macuings, C. F. Schiis- 
sler, Berlin. 

13,603. Neckties, A. Blauck, Berlin. 

13,604. Etectric Incanpgscent Lamp, G. Bellina, 
London. 

13,605, Cameras, C. G. Warnecke and W. H. Heath, 
London. 

13,606. GuLLIgs, A. Woodhouse, London. 

13,607. Hatr-pins, A. J. Boult —(A. Thompson and J. 
Roussell, New Zealand.) 

13,608. Umsrevias, F. Devin, London. 

13,609. Macutng for GrinpinG FILe BLayks, J. Turner, 
London. 

13,610. Sargty Lamps, A. Carson and J. 8. Greer, 
London. 

13,611. Fornaces, H. Bergfleth, London. 

13,612, Execrric Fire Atarms, H. Hawthorn, 
London. 

13,613, INHALERS for ADMINISTRATION of ErHER, 8. 
and H. Coxeter, London. 

13,614, Separation of Iron from Zinc Rerusg, G. A. 
Dick, London. 







13,616. SipHon Traps for Drainacg, E. J. Eason, 
London. 

13,617. AmeRIcAN Organs, F. C. Parkinson, London. 

13,618. Winp Cuests of Oroans, F. C. Parkinson, 


13,619. Construction of ImrTaTIon IsLanps, L. Morgan, 


ndon. 

13,620. CLroras for Bituiarp Tasigs, J. Turner, 
London. 

13,621. TROLLEY WueExs, R. H. Apelt, London. 

13,622, Device for Lockinc CycLe WHEELS, J. H. 
Johnson, London, 

13,623. HoLpIne Pinc-Pono Apparatvs, K. S. Ramsay, 
London. 

13,624, Friction CLutouss, H. Smith, London. 

>. Seats for Tramcars, C. H. Rawson, London. 

13,626. MaNuracTurE of HYDROXYLAMINE, O. imray.— 
(Farbwerke vcormals Meister, Lucius, and Briining, 






13,627. Ratsinc Stace Scenery, E. Lytton, London. 

13,628. Reversinc Mecuanism, F. J. and G. M. Ball, 
London. 

13,629. Sager Saears, C. J. Shipway and H. May, 
London. 

13,630. Turust Bearinas, A. E. Henderson, Birming- 
1am. 

13,631. Rotter Brarines, A. E. Henderson, Birming- 
1am, 

13,632. AERIAL NavicaTIon Macuing, V. Horak, 
London. 

13,633. Construction of Putigys, J. A. Ewins and A. 
H. Shenton, Birmingham. 

13,634, SEPARATOR ScREEN, G. Kyte, Cardiff. 

13,635. Printinc Process, W. Thomas, London. 

13,636. UmBre.uas, J. Clegg, London. 

13,637. Sate Surps, J. Y. Sainte Tally-on-Top 
Company, United States.) 

13,638, MANUFACTURE of PrintiInG Bocs, O. W. Hoff- 


_mann ndon. 
ag met Lupricatixa Device for AxLE3, E. Armstrong, 
ndon,. 


13,640. IRonina the Uppgrs of Boots, H. H. Lake — 

Sa Boot and Shoe Treeing Company, United 
8, 

13,641, Coverines for STEAM PipEs, &c., C. Toope, 
London. 

13,642, Rai, Jomnt and FasTenina, G. W. Wollaston, 
London. 

13,643, K1uns, M. J. Adams, London. 

13,644, Heatine Frep-warer for Borters, A. Gersten- 
berg and H. P, C, Hansen, London. 


13,645, Corn-counTiING MacuHing, C. 8. Batdorf, 
London, 
13,646. Construction of BrusHEs, A. R, Wiens, 


ndon, 
13,647, Sziy-Licutina Firtines for Gas Burners, 8. 
Shaw, London. 
13,648. INCANDESCENT BurNgERs for Hyprocarzons, E. 
hhmann, London. 
13,649, YARN-WINDING AppaRATus, L, Steib, London. 
ag Means for Fixina Burnps, C, Pfrommer, 
on, 





13,651. Dust Beaters, 8. J. Sims, London. 

13,652, Vests, R. 8. Scott, London. 

18,653. Camera Stanps, J. H. Smith, London. 

—- Rotary Enoryes, J. McG. McCulloch, Liver- 


pool. 

13,655. Cigar Cotrer, W. M. Knowles, Liverpool. 

13,656. Drivinc Gear for Motors, J. E. Bousfield.— 
(D. Macdonald, South Anstralia.) 

13,657. Stzam Enotngs, J. N, Paxman and T. 8. King, 
London. 

13,658. Evecrric Switcugs, W. Sevenoakes, London. 

13,659, FIRE-EXTINGUISHING APPLIANCE, A. Verschuren, 
London. 

13,660. Brtt1arp Cugs, F. Lindner, London. 

13,661, CoLLAPsiBLE Barus, A. Zepler, London. 

13,662. Can Wuexgzs, G. Killian, London. 

13,663, DirFERENTIAL THERMOMETERS, G. C. Fricker, 
London. 

13,664. Manuracturge of AspHaLt, H. Christen, 
London. 

13,665, PRopELLine Suips, K. W. Storm and O. Host, 
London. 

13,666. TREATMENT of PuLp, W. L. Wise.—(E 0. Kich- 
horn, Germany.) 

13,667. Beits for the Transmission of Powgr, A. H. 
Bundy, London. 

13,668. HypRravuLic Press Rams, H. Harmet, London. 

16,669. WeL_pinc Merats, A. J. Boult.—(H. Wachiitz 
and M. Diinkelsbiihler, Germany.) 

13,670, Fire Enorngs, P. B. Tubbs, London. 

13,671. Ho_pgers for Supportina Cycuks, F. W. Hill, 
London. 


17th June, 1902. 


13,672. Suarr Bearines, E. C. Thrupp, London. 

13,673. Apparatus for Cootinc Povutrry, G. J. 
Hutchings, Birmingham. 

13,674. ATTACHING PaRcELs to Ropsgs, H. W. Metcalfe, 
New Brompton, Kent. 

13,675. Lockine Apparatus for Lirts, L. Travis, Man- 
chester, 

13,676. The Anti-stam Door Fixer, A. and E. H. 
Begbie, Weybridge. 

ag al ican O. Edmunds and J. Thomas, 

ristol. 

13,678. Arn Pumps, P. Thomas and J. 8. Marsland, 
Halifax. 

13,679. FILTERING Apparatus, F. H. Dawnay and T. 
D. Stagg, Hull. 

13,680, AMBULANCE VEHICLES, F. H. Dawnay and T. 
D. Stagg, Hull. 

13,681, Cranes, J. Thompson, Halifax. 

13,682. BorLers, Bennett and Co., Birmingham. 

13,683. ILLUMINATED DesTINaTION of Tramcars, C. G. 
Carter and J. Lacey, Bristol. 

13,684. Gas-DRIVEN BLow1no Enoings, J. H. Hamilton, 
Sandiacre, near Nottingharn. 

13,685. Brake for VeLocipepes, T. Slack and T. 
Whitaker, Stockport. 

— Dry Seat for Tramcars, H. S. Malins, Staf- 
Vv . 

13,687. 

13,688. 
Tees, 

13,689. Maxine Packacss of Cicarerres, Y. Lazaga, 
Manchester. 

13,690. Oprgninc AgRATED Water Borries, R. H. 
Horsfall, Kirkby Lonsdale. 

13,691. Pirg Courtine, W. E. Rowlands, Liverpool. 

13,692. A New TaBLe Game, J. Cameron, Glasgow. 

13,693. Apparatus for Decoratinc Cakes, W. R. 
Walker, Glasgow. 

13,694. Boxes for Hotpinc Tza, P. 8. Brown, 
Glasgow. 

13,695. Mortisinc Macuiygs, A. Robertson, Glasgow. 

13,696. Point Protector for Hat-pins, H. Parker, 
Norwich. 

Sotes of Boots and Ssogs, F. O. Ward, 


Sprecracies, L. Coombs, London. 


Fire Escapes, J. Donovan, Stockton-on- 


18,697. 
58. 
13,698. Wet Merers for Gas, J. Milne, Edinburgh. 
13,699, Macnuves for PackeTinc Powpers, M. Lary, 
Lond 
13,700. 


Glasgow. 
13,701. Courtine for RarLway Veuicuss, J. Fairley, 
Glasgow. 
18,702. Prgumatic Tres, G. Ellis, Rochdale. 
13,703. Sarps’ Ancuors, H. J. Brooke, Liv 1. 
13,704. Smoxine Pires, J. Thompson, Sheffield. 


on. 
Pyevumatic Tire Covers, W. G. Paterson, 


13,705. Werr Mecuanism for Looms, F. E. Kip, 
Wolverhampton. 

13,706. Wrrr Mecuanism for Looms, F. E. Kip, 
Wolverhampton. ° 


13,707. Fire Escarg, E. 8S. Copeman, Aldeburgh-on- 
Sea, Suffolk. 

13,708. PHotocrapuic Apparatus, J. E. Smith, 
London. : 

13,709. Boxes, J. O. F. Egestorff, London. 

13,710. Grate Bar, H. E. Parson, London. 

13,711. Extractinc Gotp from Orgs, J. B. de Alzu- 
garay, London. 

13,712. Krrcuen Tasues, C. L. Markstrom, London. 

13,713. Evecrric LaMpHOLpERS, T. Chalmers, Man- 
chester. 

13,714. Megcuanism for Riries, T. R. R. Ashton, 
London. 

13,715. Automatic Brakg, J. Edgar and T. Jones, 


ndon. 

13,716. Typgwritinc Macuines, A. de Cayron, 
London. 

13,717. Horse and CaTrLE Powpkgr, T. Clay, London. 
7 Suavinc Brusnes, E. J. D. Mitchell, 
London. 

13,719. Art of Maxine Books, A. R. Dressel, London. 

13,720. Frxinc Tires, E. G. and F. C. Simpson, 


Essex. 
13,721. Cup Leatuers, T. F. Edwards and 8. Napper, 
mdon. 
13,722. Maxrina Straw Hats, M. and H. Barford, 


London. 

13,723. Brake for Tramcars, &c., R. Buggisch, 
London. 

13,724. Dentists’ Forceps, L. Hoffmann, London. 

13,725. Sarety Vatves, J. Brautigam, London, 

13,726. Wrist Purss, E. C. L. Close, London. 

13,727. Execrric Snap Switcues, The British Thom- 
son-Houston Company, Limited.—F. L. Fenn, 
United States.) 

13,728. Evecrric Pusu-Butron Switcues, The British 
Thomson-Houston Company, Limited.(Z&. G. Gas- 
tenhuber, United States.) 

13,729. Trip Corts for ELtecrric Circuit BREAKERS, 
The British Thomson-Houston Company, Limited. 
HJ. D. Hilliard, yun., United States.) 

13,730. Pgrroratine Giass Buss, The British Thom- 
son-Houston Company, Limited.—(IV. R. Burrows, 
United States.) 

13,731. GLops Houpzrs, The British Thomson-Houston 
Company, Limited.—(/J. J. Wood, United States.) 

13,732, E.ectric Arc Lamps, The British Thomson- 
aaek Company, Limited.—(C. E. Harthan, United 
States, 

13,733. Train SianaL Systems, The British Thomson- 
ps Company, Limited.—(A, G. Davis, United 
States, 

13,734, ELECTRIC TRANSFORMERS, The British Thomson- 

oat Company, Limited.—(W. S. Moody, United 

States. 

735. Water Gavoss, A. Iredale and N. N. Shaw, 


13, 
London. 
13,786. Steam Borters, O. D. Orvis, London. 
18,737, Evecrricat DistrisuTion, H. H. Lake.— 


(General Electric Company, United States.) 

18,738. E.ecrric Horstine Apparatus, H. H. Lake.— 
(General Electric Company, United States.) 

13,739. INsuLATING MATERIAL, H. H. Lake.—(General 
Electric Company, United States.) 

13,740. Exectric Traction, H. H. Lake.—(General 
Electric Company, United States.) 

13,741. Exectric Switcuss, H. H. Lake.—(General 
Electric Company, United. States.) 

13,742. ExxcrricaL Disrrisution, H. H. Lake,— 
(General Electric Company, United States.) 





13,743. Moror Devices, H. H. Lake.—(General Electric 
Company, United States.) 

13.744. Harpgnine Iron, J. H. Knigge and J. P. van 
Holt, London. 

13,745. Lampe Buryers, H. H. Lake.—(La Soci‘té 
Anonyme Francaise des BecsJulhe, France.) 

18,746. Tepes, G. Gleichmann, London. 

—, Wricuinc Apparatus, E. G. Hedman, 


on. 
13,748. Fryishina Leatuer Surrace, C. J. Miller, 


mdon. 

13,749, GaLvanic Batrerizs, C. H. Graham and G. D. 
Bouton, London. 

13,750. Apparatus for Mixinec Gas, J. Seymour, 


ndon. 

18,751. Perroratep Music Suexts, H. H. Lake.—The 
olian Company, United States.) 

13,752. Macuine for Sortine Articies, H. Speiser, 


London. 

13,758. Mow1nc Macuings, W. and G. Thompson, 

ndon. 

13,754. CoMBUSTIBLE VapouR, W. Hooker, London. 

13,755. Apparatus for Ciosinc Tupes, F. Lieungh, 
London. 

13,756. DoUBLE-BARRELLED Gons, H. W. Holland and T. 
Woodward, London. 

13,757. Uriisine Heat, V. F. Feeny.—(The Abwirme- 
Krajtmaschinen-Gesellschaft m. b. H., Germany.) 

13,758. PowDER GRANULATING MacuINEs, P. A. Newton. 
—(Laflin and Raud Powder Company, United States.) 

18,759. ELecrric CuRRENT TakinG Device, C. Portillo, 
London. 

13,760. ConTROLLING Gas Enoinzs, F. W. Lanchester, 
London. 

13,761. Mininc Macuings, G. C. Marks.—(The Morgan- 
Gardner Electric Company, United States.) 

13,762. Motor VEeuIciEs, G. Liddell, London. 

13,763. Graters, W. J. Curry, London. 

13,764. MAKING MINERAL WATERS, 
London. 

13,765. INTERNAL ComBusTion Enaings, C. F. Wyckoff 
and J. R. Chisholm, London. 

13,766. LappErs, E. G. Gottlob, London. 

13,767. ManuracturE of Matt, W. P. Thompson.— 
(Miihlenbavanstalt und Maschinenfabrik  vorm. 
Gebriider Seck, and Hans Krusemark, Germany.) 

13,768. Toy Locomotives, W. P. Thompson. — (J. 
Schoenner, Germany.) 

13,769. Dritt Grinpers, W. P. Thompson. — (The 
Wilmarth and Morman Company, United States.) 

13,770. Pwgumatic Hus for VeHiciEes, J. R. Hayne, 
Liverpool. 

13,771. ApJusTaABLE Roors for Tramcars, B. Magrini, 
Live 1. 

13,772. PREVENTING the Escarz of Smoxg, J. 8S. 
Donohue and P. I. Moran, Liverpool. 

13,773. Justiryinc Typ, W. P. Thompson. — (F. 
McClintock and F. Holdsworth, United States.) 

13,774. TyPE-sETTING Macuiygs, W. P. Thompson.— 
(F. McClintock, United States.) 

13,775. AUTOMOBILE ConDENnsERS, W. P. Thomson.— 
(La Société Anonyme des Automobiles Peugeot, France.) 

13,776. Macic E.gcrric Fountars, H. Thurston, 


‘R. Simon, 


18,777. Sapp.Es, F. Erbes, London. 

13,778. Manuracturgof Acips, O. Imray.—{The Society 
of Chemical Industry, Switzerland.) 

13,779. Ergvator Bin Structures, J. A. Jamieson, 
London. 

13,780. Bicycies, W. de Morgan, London. 

13,781. Door Locks, G. Lenhard and E. Kummer, 


London. 
13,782. Rartway Crossines, W. R. Sykesand J. Howard, 
mdon. 
13,783. StrETcHERS for TrovusERs, L. F. Anderson, 


on. 

13,784. Rippon Guipgs for TyPEWwRITING MACHINES, A. 
M. Clark.— (The Wagner Typewriter Company, 
Incorporated, United States.) 

18,785. VAPOUR-BURNING APPARATUS, 
London. 

13,786. Bakinc Moutps, C. Forcke, London. 

13,787. ELecrric Raitways, E. W. Farnham, London. 

13,788. CanTRIFUGAL Dryine Apparatus, C. Stute, 
London. 

13,789. CoNNECTING-ROD for TELEPHONES, C. Dietz, 


A. Kitson, 


mdon. 
13,790. TEMPORARY BrinpERs, F. Soennecken, London. 


18th June, 1902. 


13,791. Boxes, S. B. Barnes, A. E. Mullins, and D. 
Sinclair, London. 

13,792. Fautt Inpicator for Erectric Crrcuirs, M. B. 
Field, Glasgow. 

13,793. INCANDESCENT Gas Licutinc, L. T. H. Hiorth, 
Birmingham. 

13,794. “Crown Curuers,” M. Hartwell, London. 

13,795, Free WHEEL MaGngro Fire ALARM, J. T. Mill, 


London. 
13,796. GARDEN Syrincgs, C. E. West, Roundhay, 


near Ss. 
13,797. TRoLLEY Heaps, T. E. R. Phillipsand F. A. M. 
ham, London. 
13,798. Gas HgaTep Gorrerine Irons, J. W. Blakey, 
B 


radford. 
be Router CLEeaNers, J. Mackie and J. Gamble, 
e 
13,800. Gas Tap, W. Frost, Birmingham. 
13,801. PressEs for Ensossrne from Puatss, A. Myall, 
Otley, Yorks. 
13,802. Sprxp InpicaTor, J. R. Crisp and J. F. Moore, 
Sunder! 
13,803. Forminc Rope Yarns, I. Courtenay and J. 
Smalley, Liverpool. 
13,804. SELF-aADJUSTING BEaRINGs, A. Booth, Hudders- 


field. 

13,805. Sotrp Rupper Tires, J. Goldsworthy, Man- 
chester. 

13,806. CycLE FREE-WHEEL Device, G. E. Osmond, 
Birmingham. 

13,807. AXLE-BoxEs for Roxtiine Stock, G. Nixon, 


mdon. 
13,808. Seats, B. Cohen, Manchester. 
13,809. FREE-WHEEL CLUTCHES, H. P. Trueman and R. 
F. Goyne, Worcester. 
13,810. Cop BurLp1nG Motion, H. Haigh, Milnsbridge, 
near Huddersfield. 
13,811. PREvENTING Loss of Heat from Steam, J. Edge, 
anchester. 
13,812. CARBURETTING APPLIANCEs for Orn ENGINES, A. 
Brooks and T. Butler, Manchester. 
13,813. Hoxpsr for Strive, F. Pink, Portsmouth. 
13,814. TRAVELLING Exectrric LicutTine Devices, W. 
G. Inglefield, Manchester. 
13,815. Construction of Furnaces, J. Snowden, Hull. 
13,816. IncunatoR Heat Reouators, J. E. Draper, 
Blackburn. 
18,817. Takrnc-up Catcu for Looms, G. Higson and J. 
H. Kemp, Blackburn, Lancs. 
13,818. Fountain InksTaND, A. Fielding, Stoke-on- 


nt. 

13,819. Re-Frrxinc Roorinc States, E. Turner, 
Liverpool. 

13,820. Compustion Enorys, I. G, H. Batchelor, Bir- 
mingham. 

13,821. LirgGuARD for TRAMWAY CARRIAGES, J. Bailey, 
Manchester. 

13,822. Jomn1ne Pirss, J. Radcliffe and A. 8. Chadwick, 
Manchester. 

13,823, Srove Ketrizs, A. Hateley, Birmingham. 

13,824. Saints, W. H. Ferguson, Glasgow. 

13,825. Gravy Sarr Compounp, J. H. Brodrick, Bir- 
mingham. 

13,826. SHEARING Macurngs, C., J., and J. B. Scriven, 


Ss. 
13,827. Looms for Wgeavinc WIRE CLotu, W. McGee, 


Ww. 
13,828. FurniTURE for ScHoots, J. D. Bennet, Glasgow. 
13,829. Foiprne Desks, J. D. Bennet, Glasgow. 
13,880. Fotpine Desks, J. D. Bennet, Glasgow. 
18,881. Esction of Carns, R. Taylor, London. 
_— Sanitany Corrin, J. Broadbent, Oldham, 
Ca 





13,833. Pencit Hotpers, G. J. Shaw, 
13,834, Sicut Feep Lusricators, A. Kirkham, Bolton, 


Lancs. 

13,835. The Hyornic Tosacco Pirz, B. 8. Norris, 
Birmingham. 

13,836. Drinkine Trovcus, J. Woodhead, London. 

13,837. THRESHING Macuings, R. Downing, London. 

13,838. Lock, J. W. Austin, London. 

13,839, ScsPENDED Firg-EscaPe Lapper, G. Archer, 
London. 

13,840. VacinaL Nozzixe for Syrincss, A. B. Cruick- 
shank, London. 

13,841. SuspenpInG Curtains, C. Stecr and C. Wake- 
man, London. 

13,842. Cycrometer, T. W. Flory, C. P. Reingpach, and 
E. Newman, London. 

13,843. PicrureE Frames, C. I. Still, Kingston-on- 
Thames. 

13,844. DREDGING Macuivery, G. L. Cudner, Kingston- 
on-Thames. 

13,845. Detowators, F. Hess, London. 

13,846. PoLisHinc Brusues, W. Osmond, London. 

13,847. Burnixe Intuminatine Ors, A. H. Deakin 
and W. Osmond, London. 

13,848, Panoramic Camera, C. E. Pollard, London. 

13,849. ADMINISTERING AN#sTHETICS, E. W. Poole, 


mdon. 

13,850. Device for Lowgerinc Weicsts, J. K. Bloficld, 
London. 

13,851. Exectrric Motor ConTroLiErs, The British 
Thomson-Houston Company, Limited.—{J/. B. Sinn 
United States.) 

13,852. Execrric Switcues, The British Thomson- 
Houston Company, Limited.—(R. H. Read, United 
States.) 

13,8538. Exectrric Swircuss, The British Thomson- 
Houston Company, Limited.—(Z. M. Hewlett and T. 
E. Button, United States.) 

13,854, ELecrric SwitcuEs, Siemens Brothers and Co., 
Limited, L. M. G. Ferreira, and R. Wilkie, London. 

13,855. Fireman’s Net for Savine Lirg, J. Halse, 


London. 

be se Securine Hats, W. H. Fahey and W. Wardrop, 

mdon. 

13,857. Cow.s, T. Astfalck, London. 

13,858, Exvecrric Licnt Carrigr, J. W. Kirk, London. 

13,859. Utinistinc LeatHer Wastx, &c., W. Vero, 
London. 

13,860. StopreRinG Bortres, G. V. De Luca, London. 

13,861. ResounpinG PiarTEs, A. Friedliinder, London. 

13,862. Srzam GENERATOR for Motors, G. C. Dymond. 
—(A. Bevilacqua, Italy.) 

13,863. PRopELLING VEHICLES, A. Mukden and G. 
Gellner, Liverpool. 

13,864. PRrosEcTILEs for Guns, C. G. Atha, London. 

13,865. CARBURETTERS for ExpiosioN Motors, A. 
Knapen, London. 

13,866. Lumrvovs Siens, M. A. E. Auzeric, London. 

13,867. MANUFACTURE of FuxEL, C. Dieudé-Defly, 


mdon. 

13,868, ELECTRIC-CURRENT Taxine Device, H. Beau 
and C. Portillo, London. 

13,869. CIGARETTE-MAKING Macuing, G. L. Tillmanns, 


mdon. 

13,870. Turninc Leaves of Music, W. J. King, 
London. 

13,871. WALKING Sticks, H. J. Hudson, London. 

13,872. SpEED Gear for Bicycugs, R. and F. Gilloteaux, 
London. 

13,873. TREADLE MECHANISM, J. Everett, London. 

13,874. FIRE- EXTINGUISHING ApPPaRaTus, W. 
Richards, London. 

13,875. WALKING-sTICK Ho.preR, A. E. Catchpole, 
London. 

13,876. Hat Boxss, H. W. Dutton, London. 

13,877. ELectric Raitways, A. J. Boult.—(L. Neyro, 
Italy.) 

13,878. FountTan Pens, O. Borthwick, London. 

13,879. Gas GENERATORS, A. Wolff, London. 

13,880. Feep Mecuanism for MacuINEs, P. Jensen.— 
(W. von der Nahmer, Germany.) 


19th June, 1902. 
13,881. Firg-Escapg, T. H. Bromley, Colchester. 
13,882. GENERATION of ELEcTRIc Power, C. Thornton, 


London. 
13,883. Pres for Conveyine Liguips, J. H. Crompton, 
Bolton. 


13,884. The AntTi-impuLsE SHock Drive WHFEL 
ATTACHMENT, J. Marchant and W. Cooper, St. 
Leonards-on-Sea. 4 

13,885. Horsr’s Kyeg-cap, W. O. Williams, Edin- 


burgh. ee 
13,886. CHEmIcAL Brncues, W. J. George, Birming- 


m. 

13,887. REGISTERING the Srzxp of FaLiinc Boprks, W. 
J. George, Birmingham. 

13,888. SPRING WHEEL for Motors, W. Kingand H. H. 
Harper, Cambridge. 

13,889. PNgumatic Tires for Cyrcies, C. G. Fernie, 
Cambridge. 

13,890. Spiir Pun for Macutvery, A. E. Gaudy, Man- 
chester. 

13,891. Lirg-cuarps for Tramcars, &c.,.G. Yates, 
Shefiield. 


W. 8S. Baskeville, 
ord. 
13,894. DiscHaRGING AsHES from Suips, J. Crombie, 


G Ww. 
18,895. LirE-GUARDs for Tramcars, H. Harrison, jun., 


Manchester. 

13,896. StRanpina Macuines, A. D. Barty, Prescot, 
Lancs. 

13,897. Ky Rises, A. E. Parker, Glasgow. 


13,898. SHUTTLE-CHECKING APPLIANCE, J. Walmsley, 
Halifax. 

13,899. SaFETY SHIELDS for WATER-GAUGE GLassés, OU. 
R. Winn and A. Mously, Birmingham. 

13,900. Bow Lamp, W. E. Crowtherand J. Smallwood, 
Manchester. 

13,901. Motor Cars, R. Lucas, London. 

13,902. Burners, T. Holgate, Halifax. 

13,903. Currinc Dovetaits, F, W. Bullock, Wolver- 
hampton. i : - 
13,904. METALLIC CupBoaRD Kwoss, E. V. Bailey, Bir- 

mingham. 
13,905. Toot Bacs, J. B. Brooks and Co., Limited, and 
ches Birmi 





. , Birming rae 
13,906. CotLar Stups, A. and L. Meyers, Birming- 


m. fh 
18,907. BACK-PEDALLING Brakes, C. Marston, Bir- 
mingham. 
13,908. FURNITURE PotisH, M. Fryer, Stroud, Glos. 
13,909. Trucks, A. S. Nelson, A. Stewart, and T. J. 
Foster, Glasgow. . - 
13,910. Tramway Points, W. A. McKnight, Liver- 
1 


13,911. Sreztyarps, J. F. Southerton, Birmingham. 

13,912, BurronEess Braces, W. H. Horlock, London 

13,913. ConsrrucTING Gas ENGINES, C. A. A. Capite 
London. ; 

18,914. TsLEPHONE Systems, H. Oppenheimer. — 
(Actiengesellschaft Mix and Genest, Germany.) 

13,915. Loom SHUTTLE, J. M. Cryer and W. E, Bullen, 
London. : 

13,916. EMBALMING of CorpsEs, A. May, Berlin. 

13,917. _Liquip APPLYING Apparatus, J. W. Cross and 
F. C. A. Coventry, Swindon. 

13,918. Lawn TENNIS Nets, F, H. Ayresand W. T. 
Kearns, London. 

13,919. Lace Macarnss, E. Jardine and J, Chambcr- 
lain, London. : 
13,920. Frxine TERMINALS to Tubes, G, Chisholm, Bir- 

mingham. 
13,921. MoustacHE Soup Spoon, E. J. Day, Harpenden, 


Herts. 
13,922. Hanp Brake Levers, H. 8S. Frampton, 


London. 
18,923. Preumatic Boot EXPANDER, M, B, Woodhouse, 


London. 
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18,924. Lirg-savine AppLiaNcgs, G. A. Logsdail and F. 
S. Reynolds, London. 

13,925. Batt Vauvgs, S. T. Liddiard, London. 

13,926. Book Post Envgtops, J. E. Chilton, London. 

13,927. Uritisirc Tra Waters, J. E. et, 
London. 

13,928. Buckugs, A. Farinetti, London. 
929. Frre Escaps, J. C. King, London. 

Power TRANEMISSION GEAR, F. G. Seeley, 





London. 
13,931. Nut-Locxs, G. Coleman and D. McDewar, 


ndon. 

13,932. ELectric SIGNALLING Apparatus, A, J, and A. 
C. Bounevialle, London. 

13,933. Motors, The British Thomson-Houston Com- 
pany, Limited.—(C. P. Steinmetz, United States ) 

13,934. Etectric CURRENT TRANSFORMERS, The British 
Thomson-Houston Company, Limited.—(4. 2. 
Everest, United States.) 

13,935. Avtocsriptor, W. C. Grubb and E. Pickup, 
London. 

18,936. DistrtLine Liguips, J. Fischer, London. 

13,937. Latugs, H. Demoor, London. 

13,938. RarLway Stenacuine, E. Hallam, London. 

13,939. CLtocks, C. Schneider, London. 

13,940. ‘nes Srups, C. D. Abel.—(F. Koch, Ger- 
many, 

13,941. Matcusoxgs, T. W. Hopwood, Birmingham. 

13 942. Mettine Pot for Szatine Wax, M. J. Nehemias, 
London. 

13,943. Suvgine of SHarts, H. R. J. Portier, London. 

13.944. Foupine Exastic Textiie, J. J. C. Albers, 
Barmen, Germany. 

13,945. Evecrric Arc Lamps, H. Bremer, Barmen, 
Germany. 

13,946. RecuLatinc Suppiy of Arr to Morors, J. E. 
Bousfield.—(&. W. Hopkins, Germany.) 

13,947. Gamg, R. Kempton, London. 


13,948 Tramway Track MegcHanism, O. Pacini, 
London. 
13,949. Wick Houpgrs for Bucket Lamps, M. W. 


Ponder, London. 

13,950. ELEcTRO-MAGNETIC Macuing, A. M. Ponti, 
Eastleigh, Hants. 

13,951. Pygumatic Tirgs, S. J. J. Drzewiecki, London. 

13,952. Manure Distrisutine Macuing, C. D. Pouille, 
London. 

13,953. Kxittinc Macurngs, D. A. Bouker, London. 

13,954. Gas Hotprr, J. Dargie, Leith. 

13,955. Toy TYPEWRITER, A. Heine, London. 

13,956, THERMO-ELECTRIC INDIcaToR, L. W. Winship. 
(—Antoine Heinz et Cie , Belgium ) 

13,957. Stipe Rug, 8S. Masera, London. 

13 958. Szep Dritt, J. Buzy-Guilhot, London. 

13,95@ Srep-py-step Inpicatorn, A. H. MeNeil, 

ndon. 

13,960. Cuarocinc Gas Retorts, J. West, London. 

13,961. INDICATING ALTERNATE CURRENTS, A. F. Berry 
and the British Electric Transformer Company, 
Limited, London. 

13,952. Scsstrrute for WHaLEsong, J. Battis and A. 
P. Goodell, London. 

13.963. Printinc Macuings, T. Coulthard and Co., 
Limited, and T. Coulthard, London. 


20th June, 1902. 


13,964. Fire Escapg, C. Ramsden, London. 

13,965. WasHinc Macurnss, H. Bell, Blackburn. 

13,966. FLoors for Liquip DistrisvTion, S. H. Adams, 
London. 

"es. Brackets for Suprortinc Bicycuss, J. Speir, 


arrogate. 
13,968. GoL¥r Ba.3s, J. C. S. Sandeman and A. H. Scott, 
ow. 


13,969. Mgans for Securinc Brusugs, W. Houldsworth, 
anchester. 
13,970. Consumption of Szewacr Stupor, J. R. Lord, 
Manchester. 
13,971. Kxives, P. C. L. Koshish, Manchester. 
13,972. AvTomMaTic WeicHiInc Macutngs, W. Beresford, 
and J. H. Eccles, Liverpool. 
13,973. Capf.r Oi Cans, J. W. Milligan and J. Clement, 
Birmingham. 
13,974. Sasn Fastener, T. Tyrerand T. Wolstenholme, 
Formsby, Lancashire. 
— Lock for WaTER-cLosET Doors, E. G. Cooke, 
ndon. 
13,976. Lock for Canrnets, E. G. Cooke, London. 
13,977. Pirant Fomicator, C. H. Watson and J. 
Langston, Greenhithe, Kent. 
13,978. STRETCHING Boots whilst CLEanine, H. Elwis, 
ains ugh. 
= PROPELLERS, J. Riekie and W. A. Stewart, 


iw. 
13,980. FLurps, W. Lee and W. McMurray, Glasgow. 
13,981. TREATMENT of Orgs, D. Matthews, Swansea. 
13,982. MeRceRisaz.on of Cotron, L. Bridge, Limited, 
and W. E. Wood, Accrington. 


13,983. Beartncs of Tix Rotiers, A. Hitchon, 
Accrington. 

13,984. Cutting up SHavinas, J. M. Adam, Glasgow. 

13,985. CLEs, F. F. is, Belfast. 


13,986. Locomotivss, E. 8S. G. Rees, Wolyerhampton. 

13,987. TaBLE Rackets, H. W. Woodall, Wimborne. 

13,988. Stop Motions for Twist1na, E. and E. Sykes, 
Huddersfield. 

13,989. IapRoveD Dress PREsERVER, H. A. Harman, 


Southsea. 
13,990. AsEPpTIc VacctnaTion, W. G. Sutherland, 

mdon. 
13,991. OpgeRaTING Hot Arr Encrings, F, Janecek, 

Glasgow. 
13,992. TREATMENT of the Human Lgo, W. Emge, Bir- 


mingham. 
13,993. Mick Traps, J. H. Atkinson, Leeds. 
13,994. Stanp for Makinc WreEarus, T. J., F., and C. 
Barker, Sheffield. 
13,995. Or Friters, W. Fox, Manchester. 
13,996. GzNERATING Gas from Coat, A. E. and B. M. 
Fletcher, London. 
14,997. Sacks, H. W. J. Cheffins, London. 
13,998. Maowetic Compassgs, G. C. Lilley, London. 
13,999. SINGLE-HANDED Compasses, F. Collins, 
Torquay. 
14,000. Pszumatic DespatcH APPARATUS, F, R. Taisey, 
London. 
14,001. ELecTRo-maGNETIC Brakes, J. G. Childs, 
ondon. 
14,002. Bortriss, C. E. Miiller, London. 
14,003. Danninc, H 8. Brechin, London. 
14,004. Letrex Boxgs, W. J. Ewing, London. 
14,005. Iyrants’ Fegprve Borries, 8. J. Bancroft, 
ndon. 
14,006. Harrows, M. Collins, London. 
14,007. PurrricaTion of DrInkiInc Water, H. McPhail, 
London. 
14,008. Basres’ Sarety Batarne Hammock, C. Beuer, 
mdon. 
14,009. Or, Cake Breakers, J. M’Kinnon, Dundee. 
14,010. SHor Waps for CartTripcss, T. Page-Wood, 
Bristol. 
14,011. ComBrnaTion Prosectors, A. Engelsmann, 
London. 
14,012. CLiutcHEes, Humber, Limited, and F. Easom, 
London. 
14,013. PortasLe Cases for Burrer, H. Pickard, 
London. 
14,014. Expiosion Enorygs, J. Kay, London. 
14.015. ComprnaTion Putriz GaltTer, J. 8. Wood, 
L »mdon. 
14,016. Tyez Castine Macuings, 8S. A. Bhisey, London. 
14,017. Bast Furnaces, P. Mee! 7 jon. 
14,018. Mrygrs’ Sarety Lamps, W. Best, London. 
34,019. Lappgrs, R. B. Sigafous, London. 
14,020 AvTomaTic Fire ExtincuisuEr, R. B. Sigafoos, 
London. 
14,021. Means for PLatine Raltxs, L. P. Stark, London. 
14,022. Hanp Levers of Brakes, Albert e Chain 
Company, Limited, and D. W. Bassett, Birmingham. 
14,023. Sroprinc Device for Over Pick Looms, T. 
Prechtel and J. Neuwirth, London. 
14,024. Bracket for Towrt Racks, 
London. - 


A. Wegner, 





14,025. Exastic Supports for Leas of Furnirurg, A. 
Becker, London. 

14,026. Movina FuRNACE F. H. Treat, 
London. 

14,027. Uriuisation of Wastes Warsr, E. G. Scott, 
London. 


CovERs, 


14,028. Launpry Macuinery, E. G. Scott, London. 

14,029, Button-HoLE CurTine Macuines, L. F, Monck, 
London. 

14,080. Batinc Fipres, A. G. Jennings and J. J. 

ep London. 

,031. WATER MARKING Paper, E. R. andO. F. Behrend, 

London. 


14,082. AceTyL CuLoripg, A. Wohl, London. 

14,083. Wargr Tap Fitters, R. I. Tasker, London. 

14,034. Preparation of OxaLatss from ForMarss, W. 
E. Evans.—(Electrochemische Werke G. m. b. HL, 
Germany). 

14,035. Suor Trexs, J. Lex, London. 

14,036. PULVERISATION of Mgtats, C. Bertou, London. 

x Carco VessgLs, J. R. Oldham, Cleveland, Ohio, 

1.8.A. 


14,038. Orpnance Sicuts, E. J. J. Britton. (WV. &. 
Donohue, Gibraltar.) 
14,039. Guipine the Usg of Srencit Paper, F. Ellam, 


mdon. 
14,040. Stipinc Winpows for Doors, E. J. Preston 
and G. C. Ralston, London. 
14,041. Power Looms, E. Horton, 


naon. 
14,042. Ggarine for Rotter Mitts, H. Ortmann, 


MECHANICAL 


uiverpoo! 

14,043. Printine Pressgs, J. Y. Johnston, London. 

14,044. Puzziz, W. Lock, London. 

14,045. Prorectine Bui_pinos from Fire, H. Hudgell, 
London. 

14,046. Typgwritinc Macutngs, J. Z. Vink, London. 

14,047. Buckties, W. H. Harvey, London. 

14,048. Protrectinc Horsgs from Sunstroke, F. K. 
Walther, London. 

14,049. ManuracturE of INDIGO PREPARATIONS, R. E. 
Ellis.—({Chemische Fabrik von Heydén Actiengesell- 
schaft, Germany.) 

14,050. Furnaces, J. M. Wilson, London. 

14,051. Emercency CarriacE Suart, T. W. [. Shelley, 


mdon. 
— Suprort for Frowers, &c., M. E. Forster, 


mdon. 

14,053. Fitrinos for Tas_e Tennis, J. B. Oakley, 
mdon. 

14,054. ManuracTurE of ARTIFICIAL FugL, M. Hecking, 


mdon. 

14,055. Book SHetr, A. P. Towl, W. F. Austin, and A. 
G. Weld, London. 

ae oe SHapinc Masses of Doveu, F. J. De Witt, 

mdon. 

14,057. Propucrion of Expiostve Gass, J. Y. John- 
son.—({ The Compagnie Francaise de l’ Acétyléne dissous, 
France.) 

14,058. Cuarcing Coxe Ovens. A. P. Head.—(The 
Wellman - Seaver - Morgan - Engineering Company, 
United States.) 

14,059. Ciosurgs for Botrizs, J. Y. Johnson.—(4. 
Weissenthanner, United States.) 

ee ATTACHMENT for Sewine Macurygs, F. E. Hall, 

mdon. 

14,061. Picture Frames, G. Hayes, London. 

14,062. TELE-PHOTOGRAPHIC APPARATUS, A. J. Boult.— 
(L. Sémat, Egypt.) 

14,063. PREVENTING REFILLING of Bort.gs, G. H. Long, 
London. 


2lst June, 1902. 


14,064. SuRvEyING InsTRUMENT, C. A. A. Barnes and 
H. W. L., J. J., and W. J. Steward, London. 

14,065. MecHANICAL TILL, W. G. Farleigh, Southport. 
14,066. Brake for Cycies, G. E. Bennett, Croydon, 


urrey. 
14,067. Construction of Locks, G. D. Wood, Willen- 
hall, Staffs. 
14,068. Spzzep Gear for Bicycies, W. J. Peart, 
Coventry. 
14,069. Sanpinc Apparatus for Enorngs, S. J. Watts, 
jwindon. 
14,070. Ristnc Botr Hincgs, W. Nock and Tonks, 
imited, Birming! 
14,071. Jacks for BowLixe GreEns, W. Sykes, Hor- 


ury. 
14,072. Macuing for Sprnntnc Fax, J. Reynolds, 
Bel 


fast. 

14,073. Macuine for CrusHine Sopa, R. Bridge, Man- 
chester. 

14,074. PREVENTING PuNcTURES in PNEUMATIC TIRES, 
H. McCulloch, Glasgow. 

14,075. IxpicaTING the DesTINaTION of Tramwcars, G. 
G. Walker, Bradford. 

14,076, Rotary Enotes, O. Carlson and R. Mayor, 


ax. 
14,077. Gas Propucgrs, C. Whitfield, Manchester. 
—— LIFE-SAVING FIRE AppaRaTus, R. Sutcliffe, 


eeds. 
14,079, Means for Hancine Up Cycues, W. M. Wallace, 
iw. 
14,080. MerHop of ManuracturinG Pxzat, R. Fleck, 
Ww. 
14,081. FouR-WHEELED Rattway VEBICLEs, 8S. Otis, 
lasgow. 
14,082. Swircuss for Raitways, F. P. Bolshaw, Liver- 


pool 

14,083. Brusu Hotper, R. Ellis, Aberystwyth. 

14,084. New Partour Game, W. R. Coldicott, Man- 
chester. 

14,085. Stoppers for Bottiss, J. J. Chavasse and J. W. 
Kerr, Birmingham. 

14,086. Stoppers for Borriss, J. J. Chavasse and J. W. 
Kerr, Birmingham. 

14,087. Fexp-waTeR Heater, W. Downs, Wolverhamp- 
ton. 

14,088. Lycanpgscent Gas Lamp Buryers, J. B. Riehl, 


mdon. 

14,089. HerniaL Trusses, J. C. Le Hardy, Kingston- 
on-Thames, 

14,090. Pouttry Nzst, J. N. Gaudreau, Kingston-on- 
Thames. 

14,091. Tratters for Cycizs, F. W. Rushbrooke and 
8. C. Corbett, London. 

14,092. Trusses, A. Schumacher, London. 

14,093. Ovat-crip GoLr CLuss, 8. Wilson, Dungannon, 


Co. Tyrone. 

14,094. AuTomatic Szat Covgr, J. Houghton, Birstall, 
near L b 

14,095. Fasrenincs for Dress Sxirts, R. Crichton, 


mdon. 

14,096. MECHANICALLY- OPERATED MusicaL_ InsTRv- 
MENTS, E. H. Klaber and The Pianotist Company, 
Limited, London. 

14,097. SuPERHEATING STEAM, J. Eindhoven and O. H. 
Wildt, London. 

14,098. Device for Raisinc Lappers, R. B. Sigafoos, 
London. 

14,099. ExTens:on LappErs, R. B. Sigafoos, London. 

14,100. Spoots for FLEx1BLE Hose, R. B. Sigafoos, 


London. 
14,101. PuotoGrapHic Cameras, O. Imray.—(The 
Rochester Optical and Camera Company, United States.) 
14,102. Cameras, O. Imray.—(The Rochester Optical and 
Camera Company, United States ) 
14,103. ArTtFic1aL Horizons, J. M. Stratton, London. 
14,104. Boots, J. Fenwick and R. Ingham, Burnley. 
14,105. PaorocrapHic Printinc, J. Vilim and F, 
Hauser, London. “s 
14,106. Grates, R. Dobbie, London. ‘ 
14,107. PLaygs, W. Kimberley and the David Kimber- 
ley and Sons Tool Manufacturing Company, Limited, 


London. 
14,108. SePpaRaTinG SvucaR from Syrup, H. Claassen, 
on. 
14,109. ELEctro-maGnets, I. A. and E. W. Timmis, 
ndon. 
14,110. Overcoats, L. Schwarz, London. 
1 a Gasgs from Liquips, The Linde 
Bri 


tion Company, Limited.—(C. Linde, 
Germany.) 





14,112, Myers’ Ecectric Lamps, H. G. Prested, 
London. 
14,118. SELF-LianTers for Gas Lamps, H. Michaelis, 
ndon. 
14,114. Lireauarps for Tramcars, O. Morgan, Liver- 
pool. 
14,115. Reporters’ Nots Books, J. H. Jackson, Liver- 
pool, 
14,116. Wines of Fryrmsac Macuines, J. Hofmann, 
verpoo! 
14,117. Damprr Actions for Pianos, C, Otto, Liver- 


pool. 

14,118. Brusnes, C, A, Allison.—(The Gleaner Brush 
Company, United States.) 

14,119. Covgrs for Loosg Lear Books, W. H. Whetton, 


ndon. 

14,120, ACETYLENE GENERATORS, H. and 8S. H. Hawkins, 
ndon. 

14,121. LaBELLInG CARDBOARD TuBgs, F, E. Jagenberg, 


ndaon. 
14,122. Laatruer Susstituts, ©. B. Reichelt, M. A. 
Helbing, and G. R. G. Nienaber, London. 
14,123, ADVERTISING APPLIANCES, H. N. Ward, East- 


urne, 

14,124. Derectina MgTaLuic Lopgs, L. Daft and A. 
Williams, London. 

14,125. MiLk Detivertnc Davicr, A. E. Hutchings, 
Lon 


on. 
14,126. SecurtNe Rops for Burip1nas, R. M. McDowall, 
ndon. 
14,127. War Gams, A. M. Close, London. 
14,128. CenTrirucaL Separators, O. J. R. Strim, 


ndon. 

14,129. Exectrric CoLour Printino, W. Friese-Greene, 

vercourt. 

14,130. Tosacco Pouca, G. M. Sadler, London. 

14,131. Recorpinc Spgep of Motors, A. Payne, 
London. 

14,132, ExpLosion Enoings, H. Vendredy, London. 

14,188. Carson Heaps, H. Baker and The Castner 
Kellner Alkali Company, Limited, London. 

14,134. CarBon E.ectropgs, A. T. Smith, H. Baker, and 
the Castner Kellner Alkali Company, Limited, 
London. 

14,185. Exxecrro.ytic Cetts, H. Baker, A. T. Smith, 
and the Castner Kellner Alkali Company, Limited, 
London. 

14,136, TgLEPHONEs for Divine, W. A. Gorman and A. 
Graham, London. 

14,137. StgaMm GENERATOR FurnNacgs, J. A. Wilson, 
London. 

14,188, ConTROLLING Exixecrric Motors, H. H. Lake.— 
(General Electric Company, U.S.A.) 

14,139. RecuLatine E.ectrric Currents, H. H. Lake. 
—(General Electric Company, U.S.A.) 

14,140, Evecrricat Inpicators, H. H. Lake.—(General 
Blectric Company, U.S.A.) 

14,141. Execrric Switcues, H. H. Lake.—(General 
Electric Company, U.S.A.) 

14,142. Construction of Water Heater, J. Winter- 
flood, London. 

14,143. Srep-py-step Roturse of Metar, C. W. E. 
Marsh and B. Price, London. 

14,144. Steam GENERATOR FurRNacEs, J. A. Wilson, 
London. 

14,145. Rorary Morors, L. J. J. L. Rond, London. 

14,146. Burners for Gas Stoves, M. L. Ross, London. 

14,147. Toreap Divipers, G. Selbmann, London. 

14,148. Seats for Newspapers, &c., E. Cirjean, 


London. 

14,149, TREATMENT of TexTILE Fisres, E. Crochet, 
London. 

14,150. Trg Fastener, A. Puller, London. 

14,151. RaiLway WaGon Ticket Hotpsr, W. Shepherd, 
Old Sharleston, near Wakefield. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 





690,117. INcanpgsceNnT BuRNER FoR O11 Lamps, J. 
McFarlane and B. D. Sterne, Washington, D.C.— 
Filed March 30th, 1901. 

Claim.—In an incandescent burner for oil lamps, 
the combination with a reservoir having an air-inlet 
tube communicating with the burner, of webs secu! 
within said air-inlet tube, an inner tube provided 
with a flange, said inner tube being adapted to operate 
in said webs and also to regulate the free air supply 
through said air-inlet tube, webs secured within said 








second mentioned air-inlet tube, a disc having a stem 
said disc substantially closing the opening in said 
inner tube, and said stem being adapted to operate in 
said webs within said inner tube, whereby the air 
supply passing therethrough may be regulated, and 
means whereby said stem is held from rotation in said 
webs, substantially as described. 


690,647. Ratcner Wrencu, W. 7. Garrett, Cedar- 
ville, Cal.— Filed June 18th, 1901. 

Claim.—In a ratchet wrench, the combination of a 
handle having an enlarged head formed in opposite 
sections which are spaced apart and having corre- 
sponding circular openings, a cylindrical rotatable 
ee mounted within the openings of the head, and 
also provided with an intermediate external nal 
series of teeth received between the head sections, one 
end of the chuck wpe & substantially semi-cylindri- 
cal flange, provided with an inner marginal shoulder, 
there being opposite longitudinal ways formed in the 
interior of the chuck and converged toward the 
flanged end of the chuck, opposite ratchet dogs 
pivoted between the inner portions of the heads and 
in operative relation to the ratchet teeth of the chuck, 
a spring in between the rear ends of the dogs, - 
a rotatable band mounted upon the handle and em- 
bracing the rear ends of the dogs, there being a notch‘ 
famed in one side of the band for the reception of. 





the rear end of either dog, a pair of jaws having 
shanks mounted in the ways of the chuck, a screw. 
threaded stem having its inner end pivotally con- 
nected to the shanks and projected outwardly through 
the flanged end of the chuck, a spring in 

between the shanks of the jaws, and a circular 


(680,67) 





aljuding nut fitted to the stem, and having an outer 
margi pare receiving the shoulder of the semi- 
cylindrical flange, whereby the nut is swivelled to 


the chuck. 


690,748. Coke Oven, RK. D. Martin, Alderson, Ind. 
Ter.—Filed March 11th, 1901. 

Claim.—(1) Adjoining coke ovens separated by an 
intervening wall having a V-shaped passage leading 
st from one oven to the other through the outer 

of the masonry, in combination with means for 
opening and closing said e. (2) Adjoining coke 
ovens separated by an intervening wall having a con- 





1 passage with inwardly-diverging 
end portions communicating with the ovens, and a 
middle portion provided with draught openings, and 
extending through the outer part of the masonry, and 
means for opening and closing said passage adjacent 
to the point of convergence of the said inwardly- 
diverging end portions. 


690,755. RiveTinc Macuing, W. S. McKinney, 
Chicago, Ill.—Filed July 24th, 1901. 

Claim.—(1) In a machine of the class described, the 
combination of a reciprocating tool-holding bar, side 
bars having one end pivoted at a fixed point and the 
other end revoluble about said fixed nt, toggle 
members or links cunnecting said tool-holding bar to 
said side bars, means for revolving said side bar about 
said fixed point, and other means for controlling said 
toggle members. (2) In a machine of the class 


necting V-shapec 


fad 4-24 








described, the combination of a inachine frame, a tool 
bar reciprocating therein, revolving side bars pivoted 
to said co means for revolving said side bars, and 
a self operating toggle mechanism two of the members 
whereof form the connection between said side bars 
and said tool bar, and the third or pitman-like member 
whereof has a fixed pivot at one end and is connected 
at the other end to at least one of said first two toggle 
members, 


690,795. APPARATUS FoR COOLING AND CLEANSING 
Buast Furnace Gasss, B. H. Thiraite, Westminster, 
England.—Filed September 12th, 1901. A 
Claim.—(1) An apparatus for cooling and cleansing 
blast furnace gases comprising a vessel placed over a 
water trough and having a suitable inlet and outlet 
for the gases, partitions in said casing provided with 
openings for the passage of the gases therethrough, an 
upper compartment in the said vessel having a suit- 
able air inlet and outlet and divided into subsidiary 
compartments, tubes depending from each of said sub- 
sidiary compartments to the water and provided with 


(690,725) 


























closed bottoms, and a tube catpeting i each of the 
said depending tubes, ag an open bottom and con- 
nected at the, to one of the subsidiary compart- 
ments, substantially as and for the purpose set forth. 
(2) In combination in an apparatus for cooling and 
cleansing blast furnace gases, vertically -extendin 
tubes and partitions over which the gases are cau! 
to pass, scray adapted to be moved alternately up 
and down pa the surfaces of the said tubes an 
itions, and means for so moving them, substan- 
jally as described. as 
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PATENT LAW REFORM. 





Tue reference of the Patent Law Amendment (1902) 
Bill to the Grand Committee on Trade makes it clear 
that the Government are taking definite steps to carry 
out the recommendations of the Royal Commissioners, 
who published the result of their deliberations so long 
ago as January, 1901. 

Seeing that the proposed Bill is of vital interest to the 
electrical industry, and that it is to be submitted to the 
Grand Committee in a form which differs slightly from 
that in which it was first presented to the House of 
Commons, we think it prudent to draw the attention of 
our readers to some of the more drastic changes which 
are about to be introduced. The changes suggested are 
two in number, the first being the establishment of some 
system of inquiry into the validity of inventions for 
which protection is sought. The second is the adoption 
of a new system whereby the jurisdiction to grant com- 
pulsory licences is to be vested in the High Court, and 
not, as heretofore, in the Board of Trade. 

It is plain to all who have ever had to do with the 
administration of patent law in this country that the 
proposed inquiry into the validity of a patent, even in 
the modified form suggested by the Bill under notice, 
marks a new era in the history of English patent law. 

Hitherto, provided certain requirements as to the 
description of the patented article, and the conformity 
of the provisional with the complete specification were 
complied with, all comers have been accepted as patentees. 
As things at present stand, the Patent-office is compelled 
to accept the most futile of inventions, and to grant a 
patent therefor, wholly regardless of the fact that there 
are patents on the file which have forestalled it a hundred 
times. It goes without saying that the revenue from 
this source has been large, and not a few persons have 
protested that in granting patents for, and accepting 
money in respect of worthless inventions, the Govern- 
ment have worked injury to prior patentees, on the one 
hand, and the so-called inventors on the other. 

The object of the new measure is not to establish a 
forum in which the validity of every proposed invention 
as subject matter of letters patent shall be decided, but to 
give a jurisdiction to the Comptroller-General of Patents, 
subject to appeal to the law officer, to decide whether in 
his opinion the invention is covered by any specification 
filed within the previous fifty years. It is proposed to 
effect this object by a clause, the material parts of which 
are as follows :—When an application is made for a patent, 
the examiner shall, in addition to the inquiries which he is 
already bound to make by the Patents Acts, make a fur- 
ther investigation as to whether the invention claimed has 
been wholly or in part claimed or described in any specifica- 
tion published before the date of the application and de- 
posited in the Patent-office pursuant to any application fora 
patent made within fifty years next before the date of the 
application. If, as a result of the application, it is found 
that the patent has been wholly or partially claimed or 
described in any previous specification, the applicant is to 
be informed thereof, and may amend his specification. 
If the applicant fails to remove the objection by amend- 
ment or other means, the examiner must decide whether 
a reference to any, and if so to what, prior specification 
shall be made in the patent when granted, and an appeal 
will lie to the law officer from the examiner's decision on 
this point. It is further provided that the investigation 
and reports required by the section shall not be held in 
any way to guarantee the validity of any patent, and no 
liability shall be incurred by the Board of Trade or any 
officer thereof by reason of, or in connection with, any 
such investigation or report, or any proceeding consequent 
thereon. 

The next improvement proposed by the new Act is 
one which has often been discussed in these columns. 
It is well known that the Board of Trade may order a 
patentee to grant licences on such terms as it may think 
fit, and any such order may be enforced by mandamus. 
(See Patents Act, 1883, Sec. 22.) For the purposes of 
deciding whether the patentee shall grant more licences, 
the Board of Trade appoints an assessor to hear both 
sides, and advise the Board whether the patentee should 
or should not be compelled to grant further facilities. 
The expense of the proceedings and the unsatisfactory 
nature of the tribunal has well-nigh rendered the 22nd 
section of the Patents Act a dead letter. It is not easy 
to see why the consideration of such questions was not 
in the first instance left to the judges of the High Court. 

Another serious evil in connection with licences has 
shown itself. It seems that there is nothing to prevent 
a patentee from granting a licence subject to con- 
ditions compelling the licensee to use the invention 
only in connection with other articles manufactured 
by the patentee. By this means the patentee is 
enabled to sweep into the net of his monopoly a number 
of articles, and compel the licensee of his patent, and 
eventually the purchaser thereof, to buy at what may well 
be an exorbitant price, some article which has little or 
nothing to do with the subject matter of the patent. We 
do not say that many cases of this kind have come before 
our notice, but the right exists nevertheless. Thus in the 
Incandescent Gas Light Company, Limited, v. Brogden 
—1899, 16 R.P.C., 179—the company were owners of two 
patents for incandescent gas mantles. Each mantle sold 
by the company was placed in a box with the following 
limited licence printed upon it:—‘‘ The Incandescent Gas 
Light Company, Limited, in supplying the mantle con- 
tained in this box, grant a limited licence to the purchaser 
to use and sell the same on the express condition that 
neither the purchaser nor any other person into whose hands 
the same may come shall use with burners sold or 
supplied by the company, and any other sale or use will 
amount to an infringement of the company’s patent.” The 
company supply mantles for the purpose of renewals at 
the nominal price of 1s. 8d., subject to the limitations 
above set forth. The alleged infringement by the defen- 
dant was the sale of a mantle for the purpose of use with 





a gas burner not sold or supplied by plaintiff company. 
In the course of his judgment Mr. Justice Kennedy 
said:—“A patentee has a right not merely by sale 
without reserve to give an unlimited right to the pur- 
chaser to use, and thereby to make in effect a grant from 
which he cannot derogate, but may attach conditions, 
and if those conditions are broken, then there is no 
licence, because it is bound up with the observance of 
the conditions.” Admitting for the moment that Mr. 
Justice Kennedy's judgment is correct—for is it not a 
question that such a user of his grant is “either preju- 
dicial or inconvenient to our subjects in general” within 
the proviso contained in the grant ?—it is readily apparent 
that the powers declared to be vested in the patentee are 
of wide extension, and capable of being used by him in 
an arbitrary manner. Suppose, for instance, the owner 
of a valuable patent, much sought after by, if not essen- 
tial to the welfare of, the public, chooses to impose 
onerous or impossible terms upon the purchasers. The 
present law appears to provide no remedy in such a case, 
with the exception, possibly, of a petition for revocation. 

The evils above referred to are all dealt with by the 
new Bill, by Olause (2), of which it is provided that Sec. 22 
of the principal Act—relating to the grant of compul- 
sory licences by the Board of Trade—shall be repealed. 
It was provided by Clause 2 of the new Bill—as it origin- 
ally stood—that “if on the application of any person 
interested it is proved to the satisfaction of the Court that 
the reasonable requirements of the public with reference 
to an invention have not been satisfied by reason of the 
neglect or refusal of the patentee to work the patent or 
to grant licences on reasonable terms, the Court may 
order the patentee to grant licences on such terms as to 
the duration of the licence, the amount of royalties, 
security for payment, or otherwise as the Court, having 
regard to the nature of the invention and the circum- 
stances of the case, may deemjust. Patentees, exclusive 
licensees, and others interested in the patent are to be 
made parties to the proceeding, and may call in aid the 
services of an assessor. Appeals are to lie to the Court 
of Appeal, but not except by leave of the Court of 
Appeal. 

The necessity for a clause of this kind was well ex- 
pressed by Sir Robert Reid, who said :—“ Nothing could 
be more absurd than that a foreign patentee should come 
here and get a patent which, instead of encouraging the 
industries of this country, is so used as to prevent our 


own people doing what otherwise they would do, by per- | 


mitting them to use our own laws to give a preference to 
foreign enterprise.” 
It does not, however, go before the Grand Committee 


the House of Lords, Mr. Gerald Balfour has suggested 
that the task of hearing cases under this section should be 
submitted to the Judicial Committee of the Privy 
Council. By this means considerable expense will be 
saved, and litigants will have the advantage of havin 
their causes laid before the first, last, and only tribun: 
which is to have power to adjust differences between 
them. In theory this system is the best that can be 
devised. It would also be desirable to have every dispute 
between man and man determined instanter by the 
highest tribunal in the land; but it is doubtful whether 
the time at the disposal of the members of the Judicial 
Committee will be sufficient to admit of speedy justice in 
all cases. 

One other alteration of the original Bill calls for com- 
ment. It is proposed that in cases where there is primd 
facie evidence that a patent is being used only to prevent 
manufacture in this country, the onus of proving that the 
public interest has been reasonably considered is to be 
placed upon the patentee. 

Of all the above proposals we think that the last is the 
most worthy of approval, for it has the effect of placing 
the burden of proof—a burden which will be difficult and 
costly to satisfactorily discharge—upon any patentee 
who has been acting “dog in the manger.” 

In conclusion, although there are many of the reforms 
which might well have been included in the Bill under 
review, we cannot but regard it as a step in the right 
direction. We shall watch its progress through the 
Grand Committee on Trade with considerable interest. 








AMERICAN LOCOMOTIVE CONSTRUCTION. 
By an AMERICAN ENGINEER, 
No. VI.* 

My third locomotive is of the same type as the second 
just described, i.e., a six-coupled bogie goods engine. In 
other words, a “ ten-wheeler ”—having six driving wheels 
and a four-wheeled leading bogie. A very cursory 
glance, however, will show an utter dissimilarity between 
the two engines, which are alike only in the arrangement 
of the wheels. In one the boiler extends nearly to 
the rear of the cab, while in the other it reaches only half 
way. In fact, the engines differ from each other in 
almost every detail of the design, although both belong 
to the same so-called “type,” namely, the “ten-wheeled” 





|type, which means simply that they both have six- 











Fig. 14—-GOODS ENGINE, CHICAGO, ROCK ISLAND, AND @PACIFIC RAILWAY 


on Trade in the above form. Acting upon the repre-| coupled driving wheels, and a four-wheeled leading 


sentations made to him by a deputation representing the 
Chamber of Commerce, Mr. Gerald Balfour has intro- 
duced several important modifications. The first of these 
deals with the phrase “reasonable requirements of the 
public.” It having been pointed out to the Presi- 
dent of the Board of Trade that this phrase was 
not sufficiently explicit, and in particular that it 
does not specifically include the reasonable require- 
ments of the producing portion of the community 
as distinguished from consumers, he has now intro- 
duced the words:—“If any existing industry or the 
establishment of any new industry is prejudiced by 
the failure of the patentee to work his patent, or to grant 
licences, the reasonable requirements of the public shall 
not be held by the Court to have been satisfied.” A still 
greater power is to be conferred on the Court having 
jurisdiction in these matters. In extreme cases, if it be 
shown that the reasonable requirements of the public 
have not been satisfied, the Court may revoke the patent, 
provided always that no such order is to be made before the 
expiration of three years, or if the patentee gives satisfac- 
tory reasons for his default. 

The application of the above new rules in cases such as 
those suggested by Sir R. Reid are likely to be of incal- 
culable benefit to the commercial world ; and it is well to 
bear in mind that the new procedure cannot possibly 
prejudice the interests of a patentee whose invention is 
old or comparatively worthless; for it can only affect 
those patents which are of great value, and which by 
reason of their value ought to be brought within the reach 
of the public. We trust that in-so far as this part of the 
Act is concerned it may be made retrospective in 
operation. 

Another amendment of the original Bill calls for 
notice. It was at first suggested, as we have seen, that 
the jurisdiction originally exercised by the Board of Trade 
should be transferred to the High Court. Seeing that a 
trial in the High Court may probably result in appeals to 


bogie. 

This second six-coupled bogie engine, which is here 
described, belongs to the Chicago, Rock Island, and 
Pacific Railway. A view of one of the engines of this 
class is given in Fig. 14, but this is a four-cylinder com- 
pound on the Baldwin-Vauclain system, and is for pas- 
senger service, while the drawings which follow are those 
of simple goods engines of the same general type and 
class. They are both designed to burn soft coal. It 
may be noted that no goods engines as small as 
those described below are now being built. The more 
recent engines have cylinders 20in. by 28in. The dimen- 
sions of the compound and simple engines are given on 
the next page. 

It has already been pointed out that’ American loco- 
motives are classed arbitrarily by their wheel arrange- 
ment, and the above-named two engines, although 
differing in many respects, and working in different 
kinds of service, both belong to the “ ten-wheel” type, 
since they both have six coupled driving wheels, and a 
four-wheeled leading bogie. It might be assumed, how- 
ever, that “ ten-wheel” goods engines on the same rail- 
way would at least be built alike, since so much has been 
said about the standardisation of American locomotives. 
A very brief inspection of the detail drawings, however, 
would suffice to dispel this idea. On these drawings are 
marked different dimensions for engines of different 
numbers. Thus the wheel base might be marked 
“ 12ft. 3in. for Nos. 1020 to 1030; 12ft. Sin. for Nos. 1031 
to 1035,” &e. &e. In some cases no figures are marked, 
but the dimension lines are lettered A, B, C, &c., and a 
tabulated list on the drawing shows the figures of these 
dimensions for the different engines. Thus the drawing 
of the driving axles gives eight lettered dimension lines, 
and a table with twenty sets of figures for each letter, for 
twenty different classes of goods engines, all—be it noted— 








* No. V. appeared June 27th, 
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—of the ten-wheel “type.” Again, in certain cases the 
drawing for one particular part shows different forms of 
this part,as used on different engines. The sheet of piston- 
rod drawings, for instance, shows about a dozen styles of 
rods, and the same is true of connecting-rods, pins, &c. 
These methods, of course, greatly simplify the work of 
making drawings and reduce the number of drawings, 
since one main set, with these various differences marked, 
will suffice for practically all the ten-wheel engines, in 
spite of the differences between the various engines. 
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The boiler of the C. and N.W. Railway engine has a} stays consist of forked bars, fitted by pins to studs | 
cylindrical barrel course next the smoke-box, an inclined | 


boiler head, and a wide fire-box—with two fire doors 
—set above the frames and wheels. The boiler of the 
C., R. L., and P. Railway engine has no cylindrical barrel 
course, and its fire-box is narrow, fitting between the 
frames. The C. and N.W. Railway engine has cylinders 
2lin. by 26in., with piston valves and four-bar guides. Its 
driving wheels are all flanged, and are 5ft. 3in. diameter, 
with a wheel base of 14ft.10in. The springs are seated 
directly over the boxes of the first and second drivers, 
while an equalising beam rests on the box of the third 
driving axle. The links are placed between the first and 
second drivers, and have a radius of 4ft. 10in. The 


C., R. I. and P. Railway engine has cylinders 19in. by | 
24in.; two-bar slides, and plain or Allen-ported D slide | 


valves—on different engines. Its front driving wheels 
have blind tires, and all are of 5ft. 43in. diameter, with a 
wheel base of 12ft. 4in. 
seated over the boxes. 
driving axle, and have a radius of 9ft. 3}}in. 


Sizx-coupled Locomotives—Chicago, Rock Island, and Pacific 
Railway, USA. 





Type ... . Six-coupled bogie/Six-coupled bogie 
Service vi eae ee Passenger | xoods 
Simple or compound ote Compound Simple 
Cylinders-.., ... ... ... Loin. and 26in.) 19in. x 24in. 
by %8in. 
Boiler, diameter 5ft. 6in. 5ft. 
— Oe ks jyin. and fin. | yin. and gin. 
+3 pressure 200 Ib 180 Ib, 
Fire-box, length ... 9ft. 10in 8ft. 63in. 
9 width inside 3ft. 4hin 2ft. 9gin 
‘ depth, front ... 6ft. 74in 5ft. 11,;in. 
depth, back 5ft. 7in | 5ft. 74in 
i side sheets 5 prin gin. 
Ra back sheet ... ... gin, gin, 
me crown sheet #in. Zin. 
ne tube sheet gin. din. 
Tubes, number... 329 252 
», diameter au 2in. 2in. 
re 15ft. 13ft. lin 
Heating surface, fire-box 180} sq. ft. 142 sq. ft 
” tubes ... ...| 25694 ,, 726 5s 
arch tubes... == 22 SCs; 
x total 2750 ~=(«s, 1890 ,, 
Seate aren... 25 sce sce 33s, 234 ,, 
Driving wheels, diameter : 6ft. 64in. 5ft. 4#in. 
Driving-wheel centres, dia. ... 6ft. 4ft. 9fin. 
Bogie wheels rete 3ft. 2ft. 6in. 


8in. x 12in. 


Driving-axle journals 


Bogie-axle journals... 


9in. x 12in. | 
63in. x lin. | 


Wheel base, driving 14ft. 6in. 12ft. din. 
Wheel base, engine... 25ft. 9in. 23ft. 
Weight on drivers ... 134,560 Ib. 106,000 Ib 
»5 on bogie 44,715 lb. 30,000 Ib 
» total 179,275 lb. =| 136,000 Ib. 
Tender— 
Wheels 3ft. |  2ft. 9in. 
Journals din. x Yin. | 4hin. x 8}in, 
Weight 110,725 Ib. | 78,000 Ib. 
Water... 5500 gallons | 4000 gallons 
RMU: See Tage: -oe5:, ‘bb. apt ees 10 tons 7 tons 
Wheel base, engine and tender 53ft. 6Zin. 48ft. 8hin. 
Weight a ss 290, : 214,000 Ib. 





Returning, now, more particularly to our “ Rock 


Island ’’ engine—to use the short and colloquial term for | 





All the driving springs are | 
The links are in front of the first 


motion of the fire-box. The back and front heads are 
connected to the shell by stays, as shown, while some 
engines also have gusset plate connections at these 
parts. 

The fire-box is of the radial-stay type, with a radius of 
7ft. for the crown plate. Most of the crown stays are 
lin. diameter, upset to 1,4in. at the top and 1,5,in. at the 
bottom, and riveted over. 





has now been abandoned in the later engines. 










, 
This seam on R. = : 


In some of the engines sling | 
stays are used for the front rows, but the use of these | 
The sling | 


__ 252 Flues 2'dia 2 pitch 
Over flue Sheets 


elasticity to allow for the varying contraction and expan. 
sion of the sheets and bolts, and the bulging above 
referred to. This construction was in use for about 
seven years, and was found greatly to reduce the number 
of broken and leaky stay bolts on engines built in this 
way, as compared with similar engines in the same 
service, but having the ordinary construction with plain 
sheets. On one railway experiments have been made 
with the cups between the stay bolts, the bolt heads being 
left exposed in the usual way. 









rivets 60 


left wore” 


peqipecrasciomepeeree ee RO 2 | ES (nec eee oe 
at) ° 
ee 











thd taper tap 
taper tap 


A ah ee Total length of Boiler 


half countersunk 
on outside of mud ring. 





Fig. 15—BOILER, C., R. I, AND P. GOODS ENGINE 


screwed into the shell and crown plates. Three water 
| tubes of 3in. pipe support the fire-brick arch, and holes 
/in the plates—titted with plugs—enable these tubes to 
be cleaned out. The fire-door opening, 14in. by 1Tin., 
has an oval ring fitting inside the flanged opening in the 
back boiler head, and outside the flanged opening in the 
back plate of the fire-box, being secured to each flange by 
a row of jin. rivets, lin. pitch. 
Probably the most notable feature of the fire-box, and 
| one which is peculiar to this road and a very few others, 
| is the use of cupped or pocketed side and back sheets for 
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Swarm 


The C., R. L., and P. Railway Company's specitications 
| for iron boiler tubes are given herewith :— 

(1) Tubes to be 2in. outside diameter, No. 11 B.W.G., and must 
weigh not less than 2-38lb. per foot ; to be made of knobbled 
| hammered charcoal iron, and lap-welded. 
| (2) Tubes must have a smooth surface, free from all laminations, 
cracks, blisters, pits, and imperfect welds. They must also be 
free from bends, kinks, and buckle, signs of unequal contraction 
in cooling, or injury in manipulation, and must be of uniform 
thickness throughout, except at weld, where one gauge number 
additional thickness will be allowed ; perfectly round, and cut to 
exact length ordered. . 

(3) Strips 4in. in width by 6in. in length, planed lengthwise 
from tubes after being heated to a cherry red and cooled in water 
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Fig. 16—-STEAM DOME, C., 


this railway—the drawing of the boiler and fire-box, | 


Fig. 15, requires but little description, as it is practically 
self-explanatory. Attention may, however, be called to 
the dome construction, which has already been mentioned. 
Segmental angle irons riveted under the barrel of the 
boiler serve for the attachment of the two transverse 
diaphragm plates which support this part of the boiler 
upon the frames. The smoke-box is supported by the 
cylinder saddle casting, while the fire-box is supported by 
“expansion pads” or bearings, which are riveted to it 
and rest upon the frames. These bearings extend down 
the outside of the frames and are flanged over to fit under 
the frame bars, thus preventing any vertical or lateral 


| the inside fire-box. This practice is not now followed, 
| however, upon this railway. 

It will be seen that the cupping forms pockets concave 
to the fire, with a stay bolt at the centre of each pocket. 
The pocket or depression is about }in. deep, 3in. diameter 
at the outer edge, and broad enough at the bottom to 
permit of the stay bolt head being formed without trouble. 
This construction is intended to provide against the 
strains caused by the sheets bulging out between the 
stay bolts, the bulging being towards the inside of the 
fire-box. It protects the bolt heads from the direct 





action of the fire, and also gives a certain amount of 





R. 





, AND |. P. GOODS ENGINE 

at 80 deg. Fah., shall bend double in opposite directions at each 
end, without allowing cracks or flaws, and when nicked and broken 
these must show a fracture wholly fibrous. 

(4) Sections of tubes 12in. long, 5in. of which shall be heated 
to a bright cherry red in daylight when placed in a vertical posi- 
tion, and a smooth turned tapered steel pin heated is driven in by 
‘‘lap” blows with a 101b. sledge hammer must stretch to one and 
one-eighth times their original diameter without split or crack. 
Taper pin to be 8in. in length, ljin. diameter at bottom, and 
2}in. at top. This tapered steel pin should be heated so as to be 
barely visible in a dark room—a covered empty barrel or the like 
—before being put into the tube to be tented. 





(5) Tubes must expand, turn over tube plate, and bend down 
without flaw, or crack, or opening at weld, 
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(6) Each tube must be subjected by the manufacturer to an 
internal pressure of 5001b. to the square inch, 

(7) Each tube must be plainly stencilled ‘‘ Knobbled hammered 
charcoal iron,” and ‘‘ Tested to 500 1b.” 

(8) One tube will be taken at random for test from each lot of 
250 or fraction thereof. The surface inspection will be made on 
each tube. Failure to pass satisfactorily any of the above inspec- 
tions or tests, or if the tubes measure ,;in. over, or under 2in in 
diameter, it will be cause for the rejection of the entire lot of 
tubes. 

The dome construction already referred to, and the 
regulator valve and fittings, are shown very clearly in 
Fig. 16. The dome is 81in. inside diameter, and within 
it is a casting in the form of an inverted L, 6}in. inside 
diameter, with lugs resting on brackets riveted to the 
dome shell. In the projecting head of the casting is fitted 
the regulator or throttle valve, while the foot is fitted by 
a ground joint to a horizontal casting forming the end of 
the steam pipe, which is commonly known as the “ dry 
pipe.” This casting is supported by a strap riveted to 
the dome shell, and is held to the vertical pipe by a U- 
bolt or stirrup. The stirrup portion is #in. by 2in., while 
the vertical legs are 14in. diameter, passing through lugs 
cast on the pipe. In this engine the steam pipe is bent, 
while in others it is straight, and its length varies in 
different engines. It is formed from a Tin. wrought iron 
pipe, let 34in. into a casting at each end, with a copper 
packing ring }in. wide at each joint. It is attached to 
each of the castings by two rows of 3in. rivets, with a 
pitch of 2in. 

The regulator is a double-beat poppet valve, of cast 
iron, the upper disc being 63in. diameter, and the lower 
disc 6,;in.; the greater pressure on the top—due to the 
greater area—thus tends to keep the valve closed. The 
valve is mounted on a vertical 1jin. stem, the lower end 
of which is attached to the heel of a bell crank lever 
formed of two jin. plates. The ends of the upper short 
arms are pivoted to a rib on the regulator pipe, while 
between the lower ends fits the rod from the regulator 
handle in the cab. 








MUNICIPAL ELECTRICAL ASSOCIATION. 


As stated in our last impression, the Incorporated 
Municipal Electrical Association held their Annual Con- 
vention last week, beginning on Wednesday, the 2nd inst., 
when Mr. Rider delivered his inaugural address, of 
which we give an abstract. He said :— 


In emp fo, the Presidentia] Chair at the Seventh Annual Con- 
vention of the Incorporated Municipal Electrical Association, my 
first duty is to thank the members for the honour they have done 
me in electing me to such a high and responsible position. It is no 
small thing to be the President of a body which is now representa- 
tive of nearly 150 municipalities in the United Kingdom. Taking, 
as I did, some little part in the formation of the Association, it has 
been a matter of great personal gratification to me to watch its 
gradualgrowth from 1895, whensome twenty-five engineers modestly 
formed themselves into the Municipal Electrical Association, up to 
the present, when we number not only about 210 municipal 
electrical engineers, but also 120 municipalities themselves, among 
our menibers. 

One of the subjects with which the municipal electrical engineer 
of to-day has to deal, and which has developed in this country 
almost within the life of this Association, is that of electric street 
tramways. In 1895 there were but five at work, and, with the 
solitary exception of Blackpool, they were all owned and operated 
by companies. To-day there are thirty-six electric street tram- 
ways in operation, which are owned by tunicipalities, and sixteen 
others in progress of construction. Of the former, twenty-eight 
are, and of the latter eleven will be, supplied with current from a 
municipal combined lighting and tramway station. There are 
also four instances in which the municipal station is supplying 
current to tramways,owned by companies, 

With about three exceptions, the whole of the electric tramways 
in this country are worked by the trolley system, and it is worthy 
of note that no company, whose first aim after all is to pay a divi- 
dend, has adopted any other. The Wolverhampton Corporation 
is experimenting with a surface contact system, the Bournemouth 
Corporation is putting down a short length of underground side- 
slot conduit, as part of a general scheme of overhead traction, and 
the London County Council has adopted the centre-slot conduit for 
practically the whole of its lines. The costs of the road construction 
for these three distinctive types of electric traction, vary largely 
according to the local conditions, but are generally somewhat as 
follows, viz :— 

Overhead construction.. .. £5,000) per mile of single track, 
Surface contact construction £10,500 ; including rails and pav- 
Conduit construction .. £13,500 J ing in each case. 

In the face of the very great saving in capital expenditure, which 
can be made by adopting the overhead system, what are the condi- 
tions which would warrant the use of the conduit system? In the 
first place, in my opinion, it is not warranted, unless a car service 
can be maintained with not greater than a two minutes headway. 
The capital charges on the road construction are so heavy that the 
only way to bring down the cost per car mile is to increase the 
number of car miles as much as possible, by working the lines for 
all they are worth. Several corporations have recently been con- 
sidering the use of the conduit in a similar manner to Bournemouth, 
viz., for a small portion in the centre of the town, with the over- 
head system outside. I do not think the conduit is warranted 
under such circumstances. Certainly the additional cost, for such 
a short length, may be very small when compared with the cost of 
the wholescheme. Butisit worth while burdening the undertaking 
with a combined system, merely for zesthetic considerations ? 

When, then, are we justified in adopting the conduit system ? 
(1) When the traffic over the lines is so great that the heavy 
capital charges do not make any serious addition to the costs per 
car mile. is is a condition of things only met with in metro- 
politan cities, and, after all, is no reason why the overhead system 
should not be used. (2) When the powers for the tramway can 
only be obtained on the condition that the conduit is used. 
(3) When the sy-tem of lines is so complicated that the over- 
head construction becomes cumbersome and dangerous. Both 
(2) and (8) are again controlled by (1), since, unless the traffic can 
be guaranteed, the line cannot pay, and had, therefore, better not 
be constructed. 

One of the Dye 1 difficulties in designing neat overhead con- 
struction is that of guard wires. Many an otherwise neat line is 
entirely spoiled by them. As is well known to those with the 
largest experience in overhead traction work, guard wires may be 
a protection in some few cases ; but in the large majority they are 
the means of causing the very accidents which they are intended 
to avoid. Being of necessity only small wires, they are a constant 
trouble to maintain. They are very liable to break when heavy 


telegraph or telephone wires fall upon them. The recent acci- 
dents, which have happened in Liverpool and other towns, have 
been caused just as much by the telephone wires as by the trolley 
wires ; but in the mind of the public they are called trolley-wire 
If local authorities would insist 


“Jdent and nothing else, 





on all telephone wires being placed underground, there would be 
no necessity for guard wires, or such-like unsatisfactory half 
measures, 

_ Before bringing these somewhat rambling remarks to a conclu- 
sion, perhaps I may be permitted to say a few other words, more 
particularly to our younger engineer members. A visit to a 
number of electricity works in this country leads one to the con- 
clusion that in too many cases plant of too small a size has been 
putin. By this I do not mean not enough plant, but generating 
sets for too small an output. Those responsible for the design of 
the works did not seem to have been very sanguine as to the future 
of the undertaking, and so they put in sets for as small as 50 kilo- 
watt output, and in some cases even smaller. We should select 
such sizes that they will form a useful part of a well-designed 
whole, even though they may be apparently much too large for 
immediate purposes. My advice to the municipal electrical 
engineer is to travel to inspect other people’s stations and 
systems, and to discuss with other engineers the numberless points 
which arise in every-day work. This Association has already done 
a great deal in affording facilities for this. I know what it has 
done for me, and I cannot think I am alone in the matter. 


The first paper was on “ Double-Current Generators 
and their Application,” by Mr. E. T. Ruthven-Murray. 
After reference to the Board of Trade regulations, the 
author said :— 


That a three-wire continuous-current system with 500 volts 
across the outers is a low-pressure system, but a three-wire alter- 
nating supply with the same pressure is a high-pressure system. 
If, however, the middle wire is earthed, and only one outer con- 
ductor is brought into each consumer’s premises, so that the 250 
volt limit cannot be exceeded, the supply is at low pressure. The 
alteration of the limit to 500 volts enabled existing works to double 
their supply pressure and to deliver four times as much power 
from their existing mains with the same line loss as before, and 
without additional capital expenditure. 

It becomes economical to use high-pressure transmission to the 
more distant parts of the area of supply, and for this purpose 
either continuous or alternating current may be employed. The 
former is either generated in special machines delivering the full 
line pressure, or by lower voltage machines connected in series. 
Obviously the high-tension machines are the more convenient and 
efficient arrangement, although a considerably higher line pressure 
has been obtained safely from armatures in series. It is probable 
that 3000 volts is the safe limit of pressure to generate in a single 
armature, since at a higher pressure the risk of flashing over on 
the commutator is considerable. 

Alternating current, either single or polyphase, is generated 
either by simple alternators or by double-current dynamos, the 
latter being machines designed to supply alternating or continuous 
current from one armature. If generated at low pressure, step-up 
transformers are used to get any economical line pressure required. 
In the case of the double-current dynamo, as the armature wind- 
ings are connected to both commutator and slip rings, both alter- 
nating and continuous current may be taken simultaneously from 
the machine. 

The frequency, or periodicity per second, of the uncommutated 
current generated in the armature of a two-pole dynamo will be 
the same as the number of revolutions per second, so that in the 
case of a machine running at, say, 375 revolutions per minute, it 
will be 6-25. In a multi-polar dynamo there will be as many 
periods per second for every revolution of the armature as there 


are pairs of poles, therefore :— 
Poles x R.P.M.. 

60 x 2 

Frequencies of less than 25 per second have seldom, if ever, 
been used ; but twenty-five periods per second not only have been 
recommended by the Institution of Electrical Engineers as the 
lower ‘‘ uniform standard frequency” for use, but possesses many 
advantages for the purposes recommended in this paper. To 
obtain this frequency only certain speeds are available, since it 
will be seen the product of pairs of poles x revolutions per 
minute must be 1500, therefore :— 

A 2-pole dynamo would require to run at 1500 R.P.M. 
4-pole ” ” ” ” 750 ” 


Frequency per second = 


6-pole 3? ” ” ” 500 29 
8-pole Hs pe a 2 375 as 
10-pole - * ns ee 300 ms 
12-pole 9 ” ” ” 250 ” 
14-pole ” ” ” ” 214 7 

and so on. 


To obtain a single-phase alternating current from the armature 
of a two-pole dynamo, two tappings must be made 180 deg. 
apart ; for two-phase, four tappings 90 deg. apart ; for three- 
phase, three tappings 120 deg. apart ; or if the dynamo is of multi- 
polar type, there must be the same number of tappings and the 
same angular relationship per 360 electrical degrees or per pair 
of poles. 

The relationship of the continuous and alternating virtual 
voltages and currents is practically fixed, and was shown by 
diagrams, if it be assumed that the magnetic flux is distributed as 
a sine function with respect to the periphery of the armature, and 
that the circuits are non-inductive. 

The double-current generator may have either separate, shunt, 
or compound field excitation. If the machine be required to 
supply both lighting and traction circuits simultaneously, or other 
similar rapidly varying loads, separate excitation will give the best 
regulation. It is also of great importance that the engine should 
govern as closely as possible consistent with good parallel running 
of the dynamo as an alternator, and that the turning moment 
should be even. If rotatory converters or synchronous motors are 
to be operated from the circuits, experience shows that the maxi- 
mum variation from absolutely even angular velocity must not 
exceed one-fourth of 1 per cent. per revolution. 

A number of large double-current generators are now in use in 
America for both lighting and tramway service; in several cases 
the frequency of the alternating current being 60 per second. It 
is within the writer’s knowledge that there will shortly be at least 
four electricity supply works in this country using double-current 
machines. Three generators of this size—32 pole machines running 
at 94 R.P.M.—are being put down to operate the Mersey Railway. 
The frequency will be 55 r second, and the continuous-current 
voltage 650. The author is putting down two 300 kilowatt double- 
current generators at the present time, some particulars of which 
may be of interest. Each dynamo will deliver continuous current 
from the commutator and three-phase alternating current from the 
slip rings, and is capable of giving :—(1) The full output as a con- 
tinuous-current dynamo with either shunt or compound excitation ; 
(2) the full output as a three-phase alternator; (3) any propor- 
tion of continuous or alternating current up to the full output of 
the machine. ; 

Each machine will carry 20 per cent. overload for two hours, 
40 per cent. overload for short periods, and, while delivering full 
load on either alternating or continuous-current side, will be 
capable, at the same time, of delivering 50 per cent. of full load on 
the other side for one hour without injurious heating. From no 
load to 20 per cent. overload collection will be sparkless with no 
alteration to the lead of the brushes. The working pressure on the 
continuous-current side will vary between 480 and 560 volts as 
shunt, and 500 to 550 volts as compound, the voltage on the alter- 
nating-current side being -61 per cent. that of the continuous. 
The dynamos will be 12-pole running at 250 R.P.M., and the 
frequency will be 25 per second. Ata later date the author hopes 
to give some particulars of the performance of these machines, and 
= of the rotatory converters to be used in conjunction with 

em. 


The discussion was begun by Mr. Wordingham, 
who remarked that double-current machines were 





little known in this country, but he would be glad 
to know if the machines referred to by the author were 
of British or foreign manufacture. He was personally 
impressed with the advantages of the machine. The 
author evidently thought that direct current was the only 
type desired by consumers, and in that he certainly 
agreed with him. In small stations he thought double- 
current machines might be desirable. He thought the 
rotary converter would give about the same efficiency. 
The best solution of the problem would be to keep the loss 
of pressure on the lines very small and employ boosters. 

Mr. Mountain was naturally in opposition to Mr. 
Wordingham, as he favoured alternating current. He 
thought the use of double-current machines would lead 
to complications, and inquired how the pressure in both 
halves of the machine could be regulated. 

Mr. Esson had heard with surprise the remark of Mr. 
Wordingham that continuous current was the only kind 
worth distribution. He had not realised that Manchester 
lay in Sleepy Hollow, and thought that Mr. Wording- 
ham’s remark could only come from an electrical Rip 
Van Winkle. The author of the paper did not say that 
continuous current was the only useful kind. Personally, 
he considered that it was ridiculous to convert alternat- 
ing current into direct current except for tramway work. 
In the paper the author said nothing about balancing on 
the three-phase system, but a perfect balance could be 
obtained by using a fourth wire. If such a method were 
adopted the amount of copper could be reduced 60 per 
cent., just as the Hopkinson three-wire system had 
reduced the cost of copper in comparison with the two- 
wire system. He did not like the author's proposal for 
regulating the system when double-current machines 
were used. He thought it ought to be possible to regu- 
late the alternating current independent of the direct 
current. 

Mr. Proctor, Bristol, referred to the amount of varia- 
tion in velocity permissible in the engines. This was 
given by the author as } of 1 per cent. per revolution. 
He would like to know whether the law held good irre- 
spective of the number of revolutions, and should have 
thought that with high frequency a less angular variation 
would have been permissible than with low frequency. 

Mr. Barnard, Hull, thought that large areas were best 
supplied by separate stations, but that probably a double- 
current machine would be better than a separate direct 
current and a separate alternating current plant, although 
each might have to be sold as scrap iron within a short 
time owing to the increase of demand on the station. 

Mr. Gay, Islington, said that straws showed the direc- 
tion of the current, and the reading of this paper reminded 
him of a prophecy that he made years ago to the 
effect that the future type of distribution would be by 
“high-tension, low-tension, direct alternating current,” 
and it seemed about to come to pass; seriously, however, 
he agreed with the author that the double-current 
machine would be of great use. 

Mr. Andrews, Hastings, desired to inquire what gain 
there was in using a rotary booster beyond that obtain- 
able by using a stationary booster for alternating current. 
Was it merely that the efficiency of the latter is low? 

Mr. Raphael was glad that the author had dealt with 
the subject, as double-current generators were little 
known in this country, some municipal engineers even 
being unaware of their existence. One result of the in- 
troduction of this mixed type would be that a young 
engineer could not dub himself a partisan of alternating 
or direct current without further thought, but would 
perhaps be brought to consider questions upon their 
merits. For small districts it appeared that some saving 
would be effected, as one machine could be employed 
instead of two. There would appear to be some diffi- 
culty about balancing, and he would like to know what 
method of regulating was to be employed at Willesden. 

Mr. Scott, U.S.A., thought the paper interesting. 
Double-current machines had been in use in the United 
States for a long time, he remarked. A few mathemati- 
cal symbols had been used in the paper, but perhaps that 
did not greatly detract from its value, although he 
thought it was desirable to omit the x and y, so as not to 
alarm the reader. One valuable feature in this type of 
machine was that if a buyer was in doubt as to the rela- 
tive advantages of direct alternating current he could 
take a double-current machine and so obtain a piece of 
each. Direct current was once the only thing, now as 
larger units and far larger stations were being built, 
alternating generators had become the leading features. 
In the large stations being built in New York for the 
overhead surface and underground traction lines there 
would be about twelve alternating-current machines, each 
of 8000 to 5000 kilowatt capacity in each station. Double- 
current machines were used on railway plants for lines of 
thirty to forty miles in length, direct current being de- 
livered at 500 to 600 volts into the trolley wire near the 
power house, and 10,000 volts delivered to sub-stations at 
a distance, and there transformed down by means of 
rotary converters to 500 volts direct current. Such 
machines were also useful for localities in which the load 
moved from a central business area at a certain hour to 
a suburban area. - He considered that a rotary converter 
was far better than a motor generator, although a great 
deal of prejudice existed in England against the former. 
The induction motor was far simpler, and gave much less 
trouble than the synchronous motor. 

The President said that Mr. Ruthven-Murray was the 
pioneer of the double current in this country ; but he did not 
quite agree with the views expressed in the paper. The 
machine described was very similar to a rotary converter, 
but as it was coupled to a steam engine, this created a 
great difference. Supposing, for instance, the machine 
were designed for an output of 300 kilowatts, it would 
probably have to run at a speed of 200 to 250 revolutions 
per minute, and it would be a compromise consisting of 
a bad alternator and a bad direct-current machine. At 
Plymouth he had used a steam engine with an alternator 
coupled to one side and a direct-current machine to the 
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other, and thought the extra expense warranted by the 
results obtained. 

Mr. Ruthven-Murray then replied, saying that he was 
glad to see that Mr. Wordingham agreed with his views. 
The four stations he had referred to in the paper were 
those for the Mersey Railway, Willesden, St. Pancras, and 
Trafford Park. The regulation of the voltage need not 
be complicated. His experience was that consumers 
want direct current, and not alternating. 

A remark by one of the audience during the reply 
showed that at St. Pancras no double-current machines 
were either on order or at work there. 

The next paper was on “ High Tension Continuous 
current Systems,” by Mr. A. 8. Barnard, City Electrical 
Engineer, Hull. The first portion of this paper is his- 
torical, the second descriptive. 

At Hull the main generators are of the four-pole type, coupled 
direct to high-speed engines, and giving an output of 510 kilowatts 
each at 2250 volts. These appear to be about the largest high- 
tension continuous-current generators in use in this country ; but 
from their satisfactory behaviour there really seems no reason to 
anticipate difficulty in designing dynamos for very much larger 
outputs at the same or higher pressure. 

The continuous-current generator appears to be less expensive 
to make than the three-phase alternator, as the following figures 
from recent tenders show :— 

Speed. 


Output. Price. Price per K.W. 
KW. Revs, Type- £ . da. 
480 .. 375 Enclosed engine, three-phase 

NN 5 ns” oe oe kop oe OD ES 
510 .. 270 Enclosed engine, four - pole 
H.T.C.C.dynamo .. .. .. 4231 8 6 0 


Tn this comparison it will be noticed that the output is almost 
identical, and that the speed of the C.C. machine is considerably 
the lower; and it might have been expected, therefore, that the 
price would have been the higher of the two. 


The author spoke at some length in favour of con- 
tinuous current— 


When we consider the transformers, the continuous-current 
plant appears to have a decided advantage over the polyphase 
plant. In the first place, a transformation from 3000 to 220 volts 
on the continuous-current system is effected by one machine. On 
the three-phase system there is generally, in addition to the motor 
generator, a static transformer, and the two together occupy more 
space and represent more capital outlay than does the one rotory 
transformer of the continuous-current system. In each case there 
are parts which require lubrication, and therefore a certain 
amount of attention whilst running, but the attention required at 
the continuous-current sub-station appears to the writer in practice 
to be considerably less than that required at a three-phase sub- 
station with motor generators. It must be remembered that as 
the transformers are s‘arted and stopped, and entirely controlled, 
by an attendant at the central switchboard—in Hull this is at the 
generating station—there is no need for an attendant at the sub- 
station to manipulate switch gear. In a recent paper before the 
L,E.E., Professor Carus-Wilson estimates the wages at seven rotary 
sub-stations on an Itaiian railway system as not more than the 
wages at the generating station—i.e., £4000 per annum. In the 
writer’s opinion this item would be not more than one-half of the 
wages at the generating station, and probably a good deal less, if 
the system in use were H.T. continuous current. 

Another advantage of the continuous-current transformer is that 
there is no phase difference between the E.M.F. and the current, 
and consequently no excess of current is demanded at light loads, 
as is the case with the polyphase converters. 

A comparison of the cost of rotary transformers for continuous, 
and motor generators for three-phase current, shows a similar 
result to that of the generators :— 


Output. Speed. Type. Price. Frice per K.W. 
K.W. evs. £ Ba 2 
92 500 H.T.C.C. rotatory 
transformer .. 705 .. 713 3 
100 50 . Three-phase to 
C.C. motor 
generator .. 1050 1010 0 


With three-phase rotary converters the cost per kilowatt can be 
as low as £4 10s.; equally with continuous current ‘“‘ reducer” 
transformers, where a portion only of the H.T. current is trans- 
formed, and when there is no necessity to absolutely separate the 
L.T. mains from one pole of the H.T. mains, the cost per kilowatt 
will come down to about the same figure. 

The paper closed with a description of the switch gear. 

Mr. Snell, Sunderland, in opening the discussion, said 
that all electrical engineers were waking up to the fact 
that it has become necessary to feed large areas. The 
high-pressure continuous system must be considered as 
an alternative to the multiphase system. The question 
of wages in sub-staiions was of considerable importance. 
Personally, he objected to the use of moving machinery 
in sub-stations without attendants. He thought the 
efficiency of the high-tension direct system was about the 
same as that of the multiphase, and the cost of sub 
stations about the same also. He should like to know 
what happened in case a short-circuit occurred on low- 
tension mains at full load. In Mr. Barnard’s system 
there were pilot wires, and his own experience was that 
these wires were likely to give trouble. If the only 
advantage of the high-tension continuous system was 
the possibility of doing away with attendance in the 
sub-stations, he thought the multiphase should be 
preferred.. The feeders described by the author must 
also suffer from electrolysis. One thing especially note- 
worthy at Hull was that the traction station was separate 
from the electric lighting station. The load factor for 
lighting was very poor, and he thought that if the two 
stations had been combined the deficit which had now 
occurred need not have arisen. 

Mr. Wiley, Walsall, supported the views of the author. 
He had visited Hull several times, and his own station 
was. working with high-tension continuous current. 

teliable machines could be built for pressures of 2000 to 
8000 volts, and with ordinary care no trouble need arise. 
He had nine sub-stations at Walsall, and only one 
attendant for them all; and this man was able, during 
hours of small load factor, to fix meters and do other 
similar work. He had had temporary short-circuits, but 
no serious breakdown ; even after a short-circuit with full 
load on he had found no difficulty with the starting 
switches. At Walsall he was accustomed to start up 
the machinery in the sub-stations without an attendant 
in the stations. 

Mr. Shawfield, Wolverhampton, said he could endorse the 
author's views as to starting switches. The high-tension 


continuous current gave a good deal of trouble at first at 
Wolverhampton; but he thought the trouble arose from 
using Ferranti rapid break switches; the break was so 





sudden that owing to the inductive resistance in circuit 
the rise in potential was excessive, and the machines 
were damaged, but with their present switches this diffi- 
culty had been overcome. He had one very bad short- 
circuit, due to a spanner being left lying across the poles 
in a joint-box, it started up at 30 to 40 volts, and 
gradually raised the pressure until the spanner melted. 

Mr. Mountain, Huddersfield, said certainly the author 
of the paper had good courage in bringing before the meet- 
ing the subject at a time when the financial details in his 
station were so unsatisfactory. It was not necessary to 
pledge oneself to any particular system, and that method 
of working which enabled energy to be produced at the 
lowest price would be adopted. At Hull the initial cost 
of the plant appeared to be about £73 per kilowatt, while 
at Huddersfield, with single-phase plant, it was only £65 
per kilowatt; his works cost were 1°58d., as against 2°35d. 
per unit at Hull. Transformers for alternating current 
could be obtained for about 30s. per kilowatt, so what 
was the use of paying £4 10s. per kilowatt for converters 
for the high-tension continuous current. 

Mr. Burnett, Barrow, said that there were certain dis- 
advantages inherent in the high-tension continuous- 
current system. Ifthe load factor upon the transformers 
was to be kept up to, say, 75 per cent., there must be a 
considerable number of small transformers, necessitating 
expensive switch gear. The efficiency curve given in the 
author’s paper is that of the machine without taking 
into account the loss in mains, and the worst feature was 
that the efficiency at low load decreases, so that it is 
probably not over 80 per cent. Great arcs were often 
produced in cutting out—he thought that carbon vapour 
round the commutator facilitated this, and he had 
often seen ares 2in. to 3in. in length from the brush 
holders. 

Mr. Chamen, Glasgow, asked what type of mains was 
used by the author, as possibly the nature of the mains 
might account to some extent for the large rise of voltage 
on cutting out. 

Mr, S. Z. de Ferranti had found the paper interesting, 
but the use of high-tension continuous current was by 
no means new, and had attracted the attention of able 
inventors in the early days of the use of electricity. 
Marcel Deprez had used such a system between Creil 
and Paris, and also for a station at St. Ouen, which had 
sub-stations in Paris. In those days several machines 
were used in series, and the receivers were in series also. 
M. Thury, in Switzerland, had used 6000 volts with two 
machines in series ; there was alsoa plant at Chaufonds. 
In Paris the Popp Company supplied compressed air 
which was used to actuate motors on an electro-pneu- 
matic system, but all these systems had gradually dis- 
appeared. His conclusion was that transmission and 
distribution were possible financially upon any of the 
systems now in use if the materials were good. Direct- 
current was as yet necessary for lifts, but they only used 
about 3 per cent. of the total output. Electricity must 
be produced at a much cheaper rate, and unification of 
system was desirable. Standardisation of the system, as 
wellas of the articles used, was desirable if the lowest 
possible cost to the consumer was to be attained. 

Mr. Wordingham thought the author was the champion 
of a losing cause, but it was not losing upon either the 
merits or demerits of the particular arrangement 
described. High-tension continuous currents would not 
be used, in his opinion, simply because the potential 
thereby attainable was not so high as with alternating 
current ; 3000 volts appeared to be the highest pressure 
attainable by the former system. It was better, there- 
fore, to adopt plant which would give 10,000 volts where 
necessary. He could not see why the costly and com- 
plicated switches alluded to by the author were necessary, 
as the Board of Trade would probably require an 
attendant in every sub-station, so that single switches 
might be used. 

(To be continued.) 








THE PARIS- VIENNA MOTOR CAR RACE. 
No. I. 


Tue absorbing interest which is taken in motor car 
racing on the Continent is due less to a sentiment of 
sport than to the keen rivalry among manufacturers 
themselves, who find in these speed contests an admirable 
means of popularising the mechanical vehicle, at the 
same time that they are held to be invaluable in facilitat- 
ing the technical progress of the industry. The cost of 
participating in a long-distance race is enormous. Not 
only are makers engaged months beforehand in devising, 
building, and testing new types of vehicles, but very 
extensive arrangements have to be carried out to ensure 
the success of the carriages, and while the course is care- 
fully prospected before the race each maker employs a 
small army of workmen and assistants to aid the drivers 
of his vehicles in case of necessity. As, moreover, there 
is invariably a large proportion of accidents, no manufac- 
turer can afford to run less than half a dozen cars, and 
since the smashing up of.a vehicle means a dead loss of 
several hundreds of pounds, it is easy to imagine the 
financial risk that attends a participation in races of this 
kind. Nevertheless, the winning of an event means 
such an enormous business to the successful firms that 
no one hesitates to risk money when there is a chance of 
seeing it multiplied a hundredfold. A race is, therefore, 
very much of a speculative character for those firms 
who are turning out new cars, and find it necessary to 
bring them to the front by a sensational victory ; but the 
greatest interest naturally lies in the new developments 
in motor car construction, which are the natural conse- 
quence of each test, for though luck plays alarge part in the 
fortunes of arace,nonew deviceorsystem can comethrough 
such a trying ordeal unless it is of a thoroughly practical 
character. What gave special interest to the Paris- Vienna 
race was the limitation of the weight of the big vehicles 
to 1000 kilos.—19 cwt. 2 qr. 20lb.—the weight being 
taken with empty tanks and stripped of everything. This 





regulation was applied for the first time in the Northern 
Alcohol Circuit organised by the French Minister of 
Agriculture in May last, but none of the new vehicles 
participated in the event, and it remained for Paris- 
Vienna to see the latest types of powerful cars in line for 
the first time. In the Paris-Berlin race last year there 
was no restriction of any kind, and makers were able to 
build vehicles to withstand the enormous strains of the 
60 and 70 brake horse-power engines which were put 
into them. Had this continued we should have seen 
evolved heavy unwieldy carriages of an absolutely 
abnormal type, capable of attaining phenomenal speeds, 
but so entirely at variance with the construction of tour- 
ing carriages that there was very little likelihood of this 
development having any satisfactory influence upon the 
industry generally. By imposing a limit of weight on 
makers it was hoped to turn their attention in the direc- 
tion of a light and essentially practical vehicle. At the 
same time it was clear that manufacturers could not 
afford to do less than they had done on previous occa- 
sions. They could not run the risk of a charge of 
inferiority by failing to construct vehicles capable of 
attaining higher speeds, and thus with a diminution of 
weight it became necessary to fit more powerful engines. 
They consequently found themselves confronted with an 
extremely ifficult and complicated problem. How 
difficult it was is seen in the many months of experiment 
that had to be carried out before makers could get any- 
thing like satisfactory results, and some of them even 
only just succeeded in finishing their vehicles in time for 
the race. 

In the cutting down of weight some manufacturers 
have been giving special attention to the engine, and 
others to the transmission and underframes, and have 
striven to arrive at the same result by different means— 
either to reduce the weight per horse-power and fit more 
powerful engines, or else secure a better utilisation of the 
power of smaller motors. In the former category may 
be placed Panhard et Levassor, who have obtained sur- 
prising results with their new Centaurengine. Weighing 
6 ewt., this engine develops 70 brake horse-power at 
800 revolutions, and will give as much as 80 horse-power. 
Each of the four cylinders is bored out of steel which 
has previously been treated in a hydraulic press, and 
over this is fitted a casing of sheet copper half way down 
for the water-jacket. All the valves are enclosed. The 
cylinders are, of course, separate, but the crank shaft runs 
in one aluminium box, with bearings between each crank. 
Contrary to the usual practice of motor car construction, 
where the engine is fixed low down on a secondary frame, 
weight has been reduced in the new Panhard racing car 
by bolting the Centaur motor to the main frame. This 
naturally presents very serious difficulties. The engine 
exerts an enormous strain on the underframe, which has, 
nevertheless, to be made as light as possible. There is 
consequently a danger, not only of the frame buckling, 
but of the jolting on the roads putting excessive strains 
on the engine, with the result that something may give 
way. Under the circumstances it might be thought that 
the only solution would be to suspend the vehicle on 
exceptionally strong springs; but here, again, the 
weight problem steps in, and instead of strengthen- 
ing the springs the makers have actually lightened 
them. In the Panhard cars it is sought to take 
off stresses from the motor by suspending the front 
part of the vehicle on one transverse spring and 
connecting the ends of the axle with the frame by jointed 
stays. In other vehicles we find all sorts of devices for 
compensating the weakness of the springs. In some of 
the light carriages and voiturettes the*frame is nearly 
down on the axles, and is merely supported by thin, flat 
springs, which seem to provide little or no suspension for 
the body. To make up for this defective suspension, 
manufacturers have been interposing rubber between the 
spring and the axle; but as rubber is a bad material for 
this purpose, it is very doubtful whether anything can be 
gained by such a method of adding to the elasticity of 
springs. Here and there pieces of pneumatic tire have 
been fixed on the top of the spring to act as a buffer 
against the body of the car, and in the Gobron-Brillie 
vehicles the same end is attained by interposing small 
spiral springs between the leaf springs and the frame ; 
but the way in which they broke during the race seems 
to show that the device is by no means satisfactory. 
The Société des Automobiles Mors has adopted a more 
elaborate system by using pneumatic checks or buffers. 
These consist of an inverted cylinder fixed to the bottom 
of the frame, with the piston-rod hinged on to the axle, 
and it is claimed that these serve a double purpose in 
taking excessive shocks off the springs and in keeping 
the wheels in contact with the ground. Mors have been 
carrying out a good deal of experiment with a view of 
obtaining a more economical utilisation of power, and 
they came to thé conclusion that one of the chief causes 
of loss is the jumping of wheels off the ground, when 
there is not only waste of power but also excessive strains 
on the driving gear, at the same time that the perpetual 
jumping and skidding of wheels results in a rapid 
deterioration of tires. The trouble has, of course, 
become more serious with the reduction of weight 
and the fitting of higher engine power. By preventing 
some of this loss in transmission Mors hoped to be able 
to employ smaller engines, and they have further en- 
deavoured to effect an economy by modifying their 
change-speed gear to secure a direct drive on the top 
speed. The primary and secondary shafts both drive 
bevel wheels on each side of the differential, but on the 
low speeds the bevel wheel of the primary shaft runs 
loose and is keyed for the top speed when the train of 
sliding wheels is pushed right forward. This system of 
direct drive has always proved remarkably successful on: 
the light carriages, and it is likely to come into increasing: 
vogue on the heavy vehicles. The new Napier carriage, 
which won the Gordon Bennett Cup, is fitted with a. 
direct driving gear on the top speed, something like a 
Renault, with shaft transmission. The car weighs 16 cwt. 
and is propelled by a 30 horse-power motor, so that it 
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seemed to have very little chance of competing in point | 30 horse-power Napier driven by Mr. 8. F. Edge. The 
French club was represented by Fournier with a very 


of speed with the French vehicles, and the success of the 
Napier was due to the fact that it was able toshow much 
greater resistance on the roads of the Tyrol, where it was 
the only Cup competitor to finish the course. 

The reduction of weight has been carried out not only 


| pushed along the ridge which graded up to the road, and 
| the car resumed the race without having sustained the 


powerful Mors car, with an engine developing probably | slightest injury. The jolting over the ruts and stones 
80 horse-power ; Girardot, on a new Charron, Girardot et | was so bad that the back part of the car actually broke 


| Voigt vehicle; and Chevalier Réné de Knyff on a 70| away. 
Competing | scatheless through such a trial. 


horse-power Panhard using alcohol as fuel. 


Scarcely any of the cars were able to come 
When about 20 miles 


in the motor and transmission, the suppression of the with such enormously powerful cars, Mr. Edge had to rely | from Innsbruck Mr. Edge passed M. de Knyff, who had 
secondary frame and the fitting of very light springs, but | solely upon the regular working and strength of his vehicle, | broken his differential, and having no other competitor, 
every part of the vebicle which may not be regarded as ' and this was the only car which could be said to have been | he had the honour of being the first foreign automobilist 








MORS RA 


absolutely necessary has been dispensed with. The 
pedals and the side plates on the frame members are 
bored with holes, and every ounce of weight is taken out 
where it can possibly be done. And yet with all this 
cutting and paring most of the vehicles only just got 
within the weight limit. This method of construction 
was a very risky experiment, allowing as it did of scarcely 
any margin of safety when travelling at high speeds on 
good roads, and what gave so much interest to the race 
was the behaviour of the cars under conditions which 
made the test the most trying one to which the 
vehicles have ever been put. The carriages could be 
roughly divided into three classes, those with 70 horse- 
power engines, in which every ounce of supertiuous weight 
had been sacrificed; the older types of cars like the 
40 horse-power Mercedes, in which the power is fairly 
proportionate to the resistance of the vehicle; and the 
light carriages and voiturettes with motors ranging from 
16 to 25 horse-power. As the French makers had built 
the cars for their own roads there seemed no doubt that 
they would successfully accomplish the first stage to 
Belfort; but interest began at Bregenz, on the Austrian | 
frontier, where the vehicles had to travel over the worst | 
roads it is possible to conceive, with winding gradients | 


of 1 in 5 up and down the Arlberg Mountain, and | 
with ruts and ridges and a surface of loose stones that | 


made fast driving out of the question. Between Bregenz 
and Salzburg there could be no test of speed, but a trial 
of endurance, which would show once and for all whether 
the French makers are working in the right direction in 
aiming at high powers rather than reliability. Auto- 
mobiles are not merely required for good roads, but are 
needed to do the hardest work, and it is because the 
French manufacturers have overlooked this requirement, 
and perhaps miscalculated their powers, that they 
suffered what is morally a serious defeat in the Paris- 
Vienna race. Another interesting thing about this event 
was the presence of the new Serpollet steam carriages. 
Having shown that his vehicles are capable of attaining 
terrific speeds over short distances, M. Serpollet was 
anxious to prove that they are thoroughly reliable on 
long journeys, and during the Northern Alcohol Circuit 
he undoubtedly achieved a remarkable success by seeing 
all his four carriages terminate the course and secure 
four out of the first six places in the heavy vehicle class. 
During the Vienna race the Serpollet cars again used 
alcohol as fuel, and by employing radiators the maker 
claims that the vehicles will run about 150 miles without 
taking in water; but in arace it is, of course, impossible to 
ascertain the distances covered withasingle supply. The 
engine is rated at 12 horse-power, but it actually develops 
more than double this power. 

Concurrently with the Paris-Vienna event was run off 
the race for the Gordon Bennett Cup, which on the two 
previous occasions it had been competed for was won by 
Panhard vehicles, but as it was not possible this year to 
find a course of 600 kilometres in France the vehicles 
had to run from Paris to Belfort and then, after passing 
through the neutralised territory of Switzerland, resume 
the race from Bregenz to Innsbruck, a total racing 
distance of 3883°7 miles. The only foreign club to chal- 
lenge for the Cup was the Automobile Club of Great 
Britain and Ireland, on behalf of the Wolseley Tool and 
Motor Car Company, of Birmingham, but for some reason 
or other two of the Wolseley cars were unable to qualify, 
and the third, driven by Mr. H. Austin, did not compete 
forthe Cup and started later on in the Paris-Vienna race. 
The only foreign vehicle running for the trophy was the 














CING CAR 


at all under-powered. On the first stage two of the 
Cup competitors broke down—first Girardot and then 
Fournier, the latter breaking a gear shaft when he had 
| gone about 150 miles. As seen from the special train 
| which was following the race, Fournier was travelling at 
|a terrific speed, and there is no doubt that had he got 
through to Belfort he would have accomplished a 


| marvellous performance. But the engine proved too | 


much for the vehicle, and even the most carefully made 
| gear was unable to stand the strain. M. de Knyfi 
| arrived first at Belfort, covering the 253 miles in the net 


| racing time of 4h. 16min. Mr. Edge had a great deal of | 


trouble with his coil and tires, for every part of the 
| vehicle had to be of English construction, and he 
naturally had less choice in the matter of accessories 
and tires than his French competitors. His time was a 
| little more than six hours. Between Bregenz and 
Innsbruck the bad state of the roads gave an exciting 
element to the race, for never before h motor ears been 








down a straight bank for a distance of about five yards, 
but fortunately fell on a thick bed of shrubs and moss. 
The vehicle was still on its wheels, and neither the 
driver nor the mechanician was thrown out of the car. 








With the assistance of about thirty men the car was | 


| to carry away the coveted trophy. Mr. Edge’s time for 
the full racing distance was 10 h. 41 min. 58 sec. This 
is nothing remarkable on good roads, but may be regarded 
as very creditable under conditions where extreme 
caution had to be displayed in crossing the Tyrol 
Mountains, and the success of the Napier was the first 
lesson of the race to show the importance of not sacrific- 
ing everything to power in a motor vehicle. 








THE ROYAL SHOW AT CARLISLE. 


Tue sixty-third and, according to present arrangements, 
the last annual show of the Royal Agricultural Society 
which is to be held in the provinces, was opened last Satur- 
day at Carlisle under pleasant weather conditions, and closes 
to-day (Friday). An admirable site, near the racecourse, 
conveniently situated for access from the town, had been 
secured. It is twenty-two years since this exhibition was 
held in Carlisle. On that occasion the same site on the 
banks of the river Caldew was utilised, but the weather 
was most unfavourable. The Society has for some years 
been confronted with difficulties in connection with the 
holding of its annual shows, not the least of which is 
that of finance ; for in addition to the permanent expenses 
of such an important institution, that of moving the 
showyard annually is an operation involving the expen- 
diture of many thousands of pounds. There is also the 
constantly increasing difficulty of finding a plot of land 
large enough, and in fairly close proximity to large centres 
of population. This will be understood from the fact that 
the new showyard necessitates an area of about 100 acres. 
The decision of the Society to provide a permanent show- 
yard near London is, nevertheless, one on which opinion 
is divided; and from observations we have been enabled 
to make amongst the present exhibitors in the implement 


| section, the general opinion is against the innovation, and 
pe whose opinion is worthy of respect regard the 


London district as unfavourable. The Society, however, 
| does not stand permanently committed to the new yard ; 

and the plot of land which has been secured near Acton 
| on favourable terms, will, no doubt, like good wine, im- 
prove in value with keeping. 

It is a matter for regret that the entries for the last 
show of the long series have been comparatively few. 
The implement section is one of the smallest we can 
remember. There are only 340 stands in the implement 
| yard, and the number of feet of shedding amounts to no 
more than 11,093ft., about 4000ft. less than at Manchester 
—the smallest for many years. The entries of live stock 
and produce, although somewhat above those at Cardiff, 
are also distinctly low. Except for the Society’s silver 
medals for new implements, there is no other competition 
this year to infuse some additional excitement into the 
implement yard. There are, however, fifty-six entries 
for the medals. These include some rather important 
improvements, one of the most interesting of which, from 
the engineering? point of view is Walker's patent frame 





SERPOLLET STEAM RACING CAR 


required to drive at high speed under such conditions. | for sinking wells and shafts, which is shown by the 
When about 20 miles from Bregenz Mr. Edge put) Hardy Patent Pick Company, Limited, of Sheffield. 
down his brakes on seeing a caution signal and the car , Although entered as a new implement, this appliance has 
turned half way round‘and then left the road. It dropped | been practically tested by the Sherwood Colliery Com- 


| pany at Mansfield. As will be seen from the accom- 
| panying illustrations, the frame is circular. It is of cast 
| iron, 8ft. in diameter, and has in its entire circumference 
po annular T slot, fitted in which are suitable clamps, 
each carrying telescopic arms, projecting so that the 
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diameter over such arms corresponds approximately with 
the diameter of the shaft to be sunk. Upon these 
arms are mounted compressed air drills, preferably in 
pairs. This plant is put together complete on the 
bank, and lowered by means of winch and guide ropes to 
the bottom. It will, therefore, be seen that the whole of 
the drilling plant can be lowered at once, and raised 
again after the completion of the boring, thus abolishing 
the slow and tedious methods of clearing the pit bottom. 
The outer edge of the frame is so indexed that any 
number of holes may be drilled mathematically correct 
without the trouble of marking out, a process which con- 
sumes much time. We understand that a round of sixty 
holes—25ft. 6in. diameter—6ft. deep, may be drilled in hard 
limestone, and the gear raised to the bank in two hours 
and a half. In combination with the sinking frame a 
new form of scaffold has been introduced, by means of 
which bricking or tubbing can be carried on at the same 
time as the sinking. After a suitable spot has been 
found for the first crib and the cribbing ring laid in, the 
circular seaffold is so lowered that it is slung immediately 
inside the erib, and between it and the crib a stout rubber 
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WELL-SINKING FRAME 


ube is provided, which, being connected with the air 
main, may be inflated, thus making an absolutely water- 
tight joint, compelling all the dropping water to flow to 
the crib channel and thence to the pump sump. The 
circular opening to allow the free passing of the hopper 
is fitted with automatically closing doors, so that when 
the hopper is above the scaffold the arrangement not only 
"eave a complete floor for the bricklayers, but provide a 
dry and protecting roof for the sinkers. 

Another new implement is a swath turner for hay- 
making, exhibited by Blackstone and Co., Limited, of 
Stamford. This machine is drawn on a pair of 4ft. 
wheels, and is fitted with two forks moved by cranks, 
each fork turning over a swath, one clear of the wheel 
and the other on to the track over which the borse has 
passed. The crop is thus left in swath, but is turned 
over so that the air can come closely into contact with it. 
Messrs. Bamford and Sons, of Uttoxeter, are showing for 
the first time at these shows a machine for the same 
purpose, which has two sets of double spider wheels 
sustained by small ground wheels in the rear. The 
swaths are turned by duplex revolving tines. Messrs. J. 
and J. Field, of Newton Reigny, Penrith, exhibit a device 
which is obviously the outcome of bitter experience in 
connection with the hauling of cumbersome thrashing 
machines in confined spaces. It is a hand-operated steer- 
ing gear for the back wheels of the machine, and is worked 
through the medium of a hand wheel, worm and worm 
gearing. Messrs. George Stephenson and Sons, of Newark- 
on-Trent, exhibit a perpetual straw press, constructed so 
as to bale the straw as fast as it can be thrashed without 
employing manual Jabour. It is self-feeding, is set in a 
direct line with the thrasher, and is driven by a belt from 
the drum shaft in the usual way. The straw is passed 
into a hopper, and is then automatically packed ly a 


| 


forked arm which descends upon it, and is then pushed | the seeds can be dropped at distances of 10in. apart, and 
forward. No stoppage need be made between the re-/| thereby obviates the process known as singling when 
moval of one bale and the packing of the next. This | the plant has shown above the surface of the earth. 
implement has been awarded a silver medal. Moultons, | The machine, however, has the drawback that it cannot 





Limited, of Chatteris, near Cambridge, show a somewhat | drop the seeds singly, and therefore will still leave some 


ponderous potato harvester. 


The potatoes and the clinging soil are lifted by means of 
a triangular blade, and are deposited on an elevator, from 
which they again fall on to a longer elevator, and they 


are finall, dropped into boxes from the riddles, or are | 


It runs on a pair of 5ft. | 
wheels, the fore carriage being carried by sinaller wheels. | 





thinning out to be done afterwards. 

Except on the ground of pressure of work, it is difficult 
to account for the apathy shown by builders of heavy 
motor vehicles to the Royal Shows. There should be a 
large field for these in connection with farming. There 
are only three types shown, viz.:—Foden’s, Mann's, and 

one by the Yorkshire Steam 
Motor Company, of Leeds. 











THE HARDY PICK CO.’S WELL-SINKING FRAME 


shot into a ta'l side elevator, whence they are deposited 
in a cart alongside. 

Mr. J. Murch, of Umberleigh, Devon, shows a simple 
and effective corn drill, the principal feature of which is 
the method of feeding the grains of corn into the special 
tubes. This is done very neatly by short horizontal 
screws at the bottom of the transverse seed-box. The 
screws are revolved by spur gearing operated from the 
axle, and the speed of their revolution, and hence the 
number of grains deposited can be varied by changing 
the gear wheels, a set of which is carried on the machine. 
The machine has a balanced coulter frame fitted with 
slides to keep each coulter in position. Richmond and 
Chandler, Limited, of Manchester, show a machine for 
opening bales of compressed hay and straw before the 
material can be fed to a chaff cutter. The machine is 
shown in section on the following page, and is very 
simple. There are two spindles titted with arms, revolv- 
ing at about 200 revolutions per minute, and partly 
around each is a fixed breast or curved plate. The 
naterial on being thrown into the receiving hopper comes 
at once into contact with the upper set of revolving arms, 
and is struck by them and thrown violently against the 
breast, which retards its progress sufficiently for the arms 
to open and loosen the clots of hay. It is delivered by 
them to the lower set of arms, and, after being similarly 
treated, is ejected from the bottom of the machine in a 


perfectly light and loose state ready to be fed into a chaff 


cutter. The arrangement of the arms and breasts is such 
that what is left undone by 
the upper set is finished by 
the lower set, as the material 
in its passage between them 
is first operated upon on 
one side of the machine and 
then on the other. 

This firm also shows a root 
pulper in which the swedes 
or turnips are delivered to 
the cutter by means of a 
carrier, as in a chaff cutter, 
and so obviates the blocking 
up of the machine. Ogle 
and Son, of Ripley, exhibit 
a set of seed harrows, which 
appear to be based on 
common-sense ideas. In 
these, instead of the metal 
being plaéed with the broad 
face upwards, the narrow 
surface is presented and the 
teeth are keyed in the angles 
instead of through the beam. 
The teeth are longer than 
usual, and can be let down as 
they become worn. They 
can also be easily removed 
and sharpened. Aningenious 
machine for harvesting 
potatoes is shown by Mr. 
James Ball, Bromborough, 
Birkenhead. -The machine 
has four travelling wheels 
and is provided with ro- 
tating forks placed at an 





The two first mentioned are 
well known to our readers, 
but that shown by the Leeds 
firm needsa little description, 
as it appears to comprise in 
its construction the elements 
of success. The boiler is of 
original Cesign. It is of the 
horizontal fire-tube pattern, 
placed across the front of the 
trame and easy of access. 
The fire is placed in the 
middle and the hot gases 
pass from the fire forwards 
and backwards through the 
tubes. The exhaust steam 
from the engines, instead of 
being discharged into the 
atmosphere, is caused to pass 
through these tubes and, in 
addition to becoming dried 
in the process, serves to 
create a draught for the fire. 
The ends of the boiler are 
formed by hinged doors, so 
that the tubes can be easily 
reached. The steam pressure 
is 150 1b. Horizontal com- 
pound engines drive the rear 
axle direct by spur gearing, 
no chais or belts being employed. The gearing gives 
the appearance of ainple wearing surface, and is readily 
get-at-able. The wagon generally is substantially con- 
structed. 

R. Cundall and Sons, Limited, of Shipley, the builders 
of oil engines, have, in addition to their usual exhibit, an 
engine in which crude oil is used to provide the motive 
power. This oil, we are informed, does not cost the users 
more than about 2d. per gallon. The special feature of 
the engine which enables the use of such inferior material 
lies in the carburetter. We are told that no objectionable 
deposit is formed in the cylinder by the use of this oil in 
tie Cundall engine. Another oil engine, the working 
parts of which are easy of access and which is entirely 
new to the Royal Shows, is the Robey-Saurer engine, the 
manufacturers of which are Robey and Co., Limited, 
Lincoln. This motor is shown driving a dynamo direct, 
as in the engraving herewith, and is using Russoline oil. 
The cylinder is 8in. diameter by 8in. stroke, and when 
driving a dynamo the engine makes 820 revolutions per 
minute. The special features of the cylinder are the ease 
with which the piston can be taken out and replaced, and 
the arrangement by means of which the water-jacket 
which surrounds the cylinder can be cleaned of all 
scale. The piston is of an improved construction, whereby 
the piston rings can be placed in position without strain- 
ing them over the piston body. The levers for actuating 
the valves are all above the engine, and the valves are in 
such a position that they can be inspected with ease. 








ROBEY-SAURER OIL ENGINE AND DYNAMO 


angle to each other, and serving to operate on both | Behind the cylinder is fixed the vaporiser and air valve, 


sides of the drill. 


The effectof this is not only to | through which a regular supply of air is drawn, mixing in 


lessen injury to the potatoes, but serves to direct both | its passage with the pe ay and forming the working 


the earth and potatoes across the whole width of a rear} charge. The exhaust va 


ve is at the side of the engine. 


elevator. The forks of the digging wheels interlace each | The petroleum is supplied to the vaporiser by means of a 
other, and are driven by suitable bevel gearing from the | special pump which regulates the quantity according to 
main axle. The potatoes can be delivered into hampers, | the load on the engine. A special automatic lamp is 


or in a row on one side of the machine. 


provided to keep the vaporiser and the ignition tube hot 


Mr. James Coultas, of Grantham, has struck out a | at the same time, so that the engine runs equally well 


novel idea in his new swede and mangold drill by which 


with wide variations of load. The air and exhaust valves 
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of special design are operated by levers actuated by cams 
on the gear shaft. The engine seems to run very smoothly, 
and the combination of engine and dynamo is compact. 
The engine is also built in a portable form. 

As usual, oil and gas engines form a very important 
section of the implement yard. The other makers, repre- 
sented by their well-known standard types, are :—Crossley 
Bros. and Co., Manchester; the Campbell Gas Engine 
Company ; 


castle-on-Tyne; Ruston, Proctor and Co., Limited, 
Lincoln; the National Gas Kngine Company, Limited, 
Ashton-under-Lyne; Nayler and Co., Hereford; and J. 
and F. Howard, Bedford. 

The Dairy Supply Company, of Museum-street, London, 
has on view one or two nove! implements for dairy use. 
First, the economic pasteuriser is an apparatus intended 
to raise milk to a temperature of about 180 deg. The 
apparatus consists of a vessel through which the milk 
flows surrounded by a steam jacket. As the steam comes 
into contact with the cold surface it condenses and forms 
a layer of water, which runs down the surface and is 
proved to be a great non-conductor of heat, so that it 
materially interferes with the efficiency of the pasteuriser. 
To overcome this a series of rings is fastened in the steam 
chamber, which divert the condensed water and cause it 


to drip to the bottom, bringing the hot steam into direct | 


contact with the whole of the surface. 

Another improvement is the substitution of horizontal 
plates upon the stirrer for the two or more arms, which 
have hitherto been used. Experiments show that, with 
the old-style apparatus, there is a great inequality in the 
heat of the milk from the centre to the circumference. 
The horizontal stirrers prevent the milk rising except by 
passing through a narrow opening in the heated surface, 
and thus ensure all the milk being equally heated and 
remaining in the pasteuriser for the proper length of 
time. These inventions are the result of tests carried 
out under the Royal Danish Laboratory. 
invention is a pasteuriser with a vertical stirrer fitted with 
a small steam engine coupled direct to the shaft of the 
stirrer, so that it is kept in agitation without belt driving, 














Tangyes Limited, Birmingham; Richard | 
Hornsby and Sons, Limited, Grantham; James B. Petter | 
and Sons, Limited, Yeovil; Allen and Barker, Limited, | 
Taunton; Robert Stephenson and Co., Limited, New- | 


The second | 


Limited, Lincoln; Richard Garrett and Sons, Limited; 
Ransomes, Sims and Jefferies, Limited, Ipswich ; Robey 
and Co., Limited, and others. John Fowler and Co., 
| Leeds, exhibit amongst other machinery their well-known 
steam ploughing tackle, a six-furrow turn-round plough, 
| a road locomotive, traction engine, and road roller. 
Marshall, Sons and Co., Limited, have vertical and hori- 
zontal steam engines of ample strength for working at 
100 1b. pressure, and traction engines of 6 and 7 horse- 
power. The former is a compound engine mounted on 
springs, and works with a boiler pressure of 160lb. The 
boilers are strong and of ample capacity, and the side 
| plates are carried up to form the horn-plates. The sides 
| of the tenders are made of flanged plates, thus strengthen- 
ing them and giving the tender a neat appearance. In 
connection with a 10-ton steam roller is shown a living 
and sleeping van for the attendants when working in 
country districts. In addition to traction and portable 
engines, Richard Garrett and Sons show a thrashing 
machine in which they have introduced one or two 
improvements calculated to deal more effectively with 
the grain, and it would i ya that this type of machine 
has now become as nearly perfect as possible. It is 
remarkable how much plant of this character can be 
, purchased by the prudent farmer for a nominal outlay. 
| Brick and tile-making machinery is shown in motion 
| by Pullan and Mann, Leeds; Swinney Bros., Limited, 
| Morpeth, and Mr. Richard Scholefield, Leeds. The first- 
named firm shows an entirely new and powerful apparatus 
| for moulding fire-bricks in a plastic condition, the com- 
pression of the clay and the sliding moulds being effected 
by powerful steam cylinders. We hope to give further 
particulars of this appliance in a future issue. 
Wind motors form quite a prominent feature of the 
Show. Amongst the exhibitors of this type of prime 
mover are Mr. John Wallis Titt, Warminster; Robert 
Warner and Co., Walton-on-the-Naze; E. and H. Roberts, 
of Stony Stratford; H. P. Saunderson and Co., Limited, 
| Bedford; John $8. Millar and Son, Annan, N.B.; and Mr. 
| Cornelius Cadle, of Dublin. The portable wind motor by 
Saunderson’s is a machine likely to be extensively taken 
|up for estates work. It has a self-regulating geared 
| motor and steel tower mounted on wheels, and can, if 

desired, be made self-propelling. By means of a clutch 






























































RICHMOND AND CHANDLER'S BALE O?ENER 


and by means of steam which, after working the stirrer, 
is used to heat the milk. The process of pasteurising is 
facilitated by the introduction of a new regenerative 
heater, which is the third new invention exhibited by the 
Dairy Supply Company. This simple apparatus, requir- 
ing no motive power to work it, receives the hot milk 
after it has left the pasteuriser and the cold milk on its 
way to the pasteuriser, and, by bringing the two into 
proximity, the desired interchange of heat takes place, 
effecting a considerable saving of steam and cooling water. 
The apparatus is made somewhat on the well-known lines 
of the ordinary milk refrigerator, but with special facili- 
ties for cleaning, which are necessary because the milk 
passes through the inside as well as over the outside. It 
is found in work to effect an economy of fuel by one- 
third. 

kt. A. Lister and Co., Limited, of Dursley, are also Jarge 
exhibitors in this section. This firm shows, amongst a 
large collection of implements, a single cylinder steam- 
driven pump for lifting milk, which was recently illus- 
trated in THE ENGINEER. 
Salford, and Watson, Laidlaw and Co., also make an 
extensive display of dairy and laundry machinery. 

It is impossible in the space at our disposal to give 
anything approaching a complete list of the exhibits of 
steam engines, nor would it serve any useful purpose. 
Kivery engine in the yard is the standard type of its 
manufacturer, and many of the exhibits have already 
been described in these pages. In the absence of im- 
provements more and more attention is being devoted to 
finish. Whether such excellence of finish is necessary 
for agricultural purposes is a matter we need not stop to 
discuss here. Possibly, even probably, it is the cost of this 
superlative finish which notinfrequently debars the British 
manufacturer from orders which, our consuls state. go to 
Germany and America. It must be admitted, however, 
that the finish is not of a superficial nature entirely. The 
workmanship throughout is in most cases worthy of the 
British engineer. We have in mind the exhibits of such 
firms as John Fowler and Co., Limited, Leeds; Marshall, 
Sons and Co., Limited, Gainsborough; Clayton and 


the power generated can be applied to a variety of pur- 
poses. A new pump, called the “ hydrolifter,” operated 
by wind power, is also shown by this firm, and embodies 
a new method of raising water. It is made in three 
types, but a description of one here will suffice—the 
pump for operating on deep wells or artesian bore-holes. 
This pump is simply screwed to the bottom of an iron pipe, 
and lowered until the base plate rests on the bottom of the 
well; no pump rod is required other than the one single 
rising main, which may be reciprocated by means of a lever 
or wheel motion, and the water flows up the pipe, both 
rising together and without friction on the up stroke ; the 
‘column of water being held up by the valve the pipe 
| slips down outside it, the friction occurring on the down 
| stroke, when it is of no consequence. The hydrolifters 
| have no packed gland, thus further reducing the friction. 
|The bucket is simply a piece of pipe screwed for 3in., 
and two inverted leathers held in position by two strong 
brass collars, there being no valve in the bucket what- 
| ever, the retaining valve being outside the pump. 


Thomas Bradford and Co., | 








BRITISH SHIPPING. 


Tur Journal of the Royal Statistical Society for March 
| contains a paper by Sir John Glover on the tonnage statistics 
| of British shipping for the decade 1891-1900, which is of 
| considerable interest in the face of the pessimistic views that 
| are generally put forward as to the decay of the shipping 
| industry of this country, and of the recent attempts of the 
| financial syndicates of the United States to regain the posi- 
| tion which American shipping once held; and to dominate 
| the management of the ocean liners trading between Great 
Britain and other over-sea countries. 

Sir John Glover, as the result of his investigations, is of 
opinion that it is only because we live in an age when it is 
| the fashion to depreciate whatever we do ourselves, and to 
| exaggerate systematically whatever other nations do, or say 
| they are going to do, that we hear warnings of the decadence 

of our flag. The figures he puts forward certainly do not 
| bear out the assertion that British shipping is decaying, or 
| shows at present any symptoms of decadence. Comparing 





Shuttleworth, Limited, Lincoln ; Aveling and Porter, of | the percentage of increase in this country with the rate of 


Rochester; Richard Hornsby and Sons, Limited, Grant- 
ham; Tangyes Limited; Ruston, Procter and Co. 


increase of other maritime States, the 


oye do not at the 
first glance appear favourable to us, but 


e foreign percent- 





ages of increase are founded on a comparison of much smaller 
figures. Comparing the statistics of the United Kingdom 
only at different decades, the result is much more satisfac- 
tory. Thus, the figures of the last ten years show that 
although the tonnage and life of sailing vessels have decreased 
owing to their being superseded by steamers and larger 
vessels, the effective carrying power of British shipping, 
taking 1 ton of steam as equal to 3 tons of sail tonnage, has 
progressively risen from 54 million tons in 1860 to 8 millions 
in 1870; 12 millions in 1880; 18 millions in 1890; 24 millions 
in 1900. In the last decade, 1891-1900, the effective tonnage 
increase was 33 per cent., and compared with 1880 it has 
doubled. The value of our imports and exports has increased 
from 375 millions of pounds in 1860 to 547 in 1870; 697 in 
1880; 749 in 1890; and 877 in 1900. Of the articles which, 
from their bulk, chiefly affect the shipping industry, the 
export of coal has progressively increased between 1860 and 
1900 from 74 million tons to 44 millions; iron from 1} million 
tons to 34; the imports of corn from 52 million ewt. to 189# 
millions ; wool from 148 million pounds to 5833; wood from 
2? million loads to nearly 10 million ; sugar from 82 million 
ewt. to 354 ; petroleum from nearly 7 million gallons in 1870 
to 255 millions. While the increase in the shipping of 
foreign countries has been fostered by bounties, the chief 
factors in our case have been the improvements in the size, 
speed and efficiency of our cargo steamers. The increase in 
foreign shipping is also, in‘a great measure, due to the large 
number of sailing vessels and small and inefficient steamers 
that have been sold to Norwegian, Danish, and other 
countries where the shipowners are not hampered by the 
grandmotherly care that is taken of our vessels, and where 
there are fewer of the obstacles and regulations that render 
the profitable use of the inferior class of vessels impossible in 
this country. We have thus supplied the tools to assist in 
the competition of foreigners with our own shipping. 

Of the foreign vessels trading to this country Norway heads 
the list, her tonnage being about 10 per cent. of that of the 
English vessels; Germany follows with 8 per cent.; Sweden, 
Holland, and Denmark have about 5 per cent.; Spain and 
France 4 per cent.; Belgium, Italy, and Russia about 2 per 
cent.; while America only shows 1 per cent. The total 
foreign tonnage entered and cleared at ports of the United 
Kingdom for the decade 1891-1900 amounts to 344 per cent. 
of the British. For the period ending 1850 it was 33-2 per 
cent.; 1860, 41:9; 1870, 29-7; 1880, 27-8; 1890, 26°15. 

Of our great coming competitor, America, although, taking 
the last decade, her vessels only show about 1 per cent. of the 
British, the tonnage entering our ports has doubled as 
between 1890 and 1900. The Americans at one time were 
great maritime competitors of this country. In 1850 their 
vessels did nearly 60 per cent. cf the entrances and clearances 
in the United States. The Southern Rebellion led almost to 
the loss of their fleet by destruction, capture, or sale. In 
1870 the proportion of their shipping in American ports was 
from 70 to 80 per cent. of the whole; but this had fallen to 
19 per cent. in 1890, and in 1900 it was only 22 per cent. 

Holland, which at one time was regarded as a great 
maritime nation, appears to be declining, only 25 per cent. 
of its entries and clearances at its own ports being under the 
Dutch flag, while those under the British flag were 44°6 per 
cent.; and of its vessels trading to English ports it only takes 
fourth place. On the other hand, Russian tonnage to this 
country has nearly doubled, and the Italian trebled. 








HIGH-CAPACITY WAGONS 


WE learn that the Midland Railway Company has recently 
placed an order with the Leeds Forge Company for thirty 
30-ton wagons, which it is believed are to be utilised for the 
conveyance of locomotive coal. The under frames and bogies 
are made throughout of patent compressed steel plates—a 
mode of construction by which—so it is claimed—can be 
obtained the lowest tare weight with the greatest factor of 
safety. The wagons are fitted with both the vacuum and 
hand brakes, and have a tare weight of 10} tons. To facili- 
tate the unloading, three pairs of doors on each side of the 
wagons are provided. This type of wagon was recently sub- 
mitted to several severe tests, each wagon being loaded with 
90 tons of steel plates, 83 being distributed, and the remain- 
ing seven added to the centre. The under frames showed 
the slight deflection of { of an inch. When the load was 
removed there was absolutely no permanent set or injury 
to any part. The under frames and bogies are of the 
standard pattern for high-sided mineral and covered goods 
wagons of the same capacity. The Leeds Forge Company 
has, we also learn, received an order from the North-Eastern 
Railway Company for fifty bogie wagons, each of a carrying 
capacity of 50 tons. These wagons, which are on bogie 
trucks, and are also constructed of compressed steel plates, 
are nearly 40ft. over the buffers, 8ft. wide, with a tare weight 
of nearly 14 tons, and are, with one or two exceptions, of 
similar design to those on order for the Midland Railway. 

The visit to America of English railway officials has called 
attention to the adoption of ‘* high-capacity ’’ wagons, but it 
is a singular fact that the original designs and machinery 
for making the first pressed steel cars in the United States 
were some years ago sent from Leeds. It will be remembered 
that some months ago the Caledonian Railway Company 
divided an order for fifty wagons, each of a carrying capacity 
of 30 tons of coal and 50 tons of iron ore, between British and 
American builders, giving to the Leeds Forge Company the 
order for thirty, and to the American Steel Car and Foundry 
Company the order for the remaining twenty. Despite an 
urgent Government order for 2100 under trucks and 150 
complete wagons for the Imperial Military Railways (Trans- 
vaal Colony), the Leeds firm were able to effect delivery of 
the order well within the specified time, but the American 
firm, we learn, far exceeded their limit. 











THE UNITED STATES CONSUL AT SHEFFIELD.—Mr. A. C. Tevis, 
Vice-Consul for the United States at Sheffield, has resigned his 
position with the view, it is understood, of promotion on an early 
date. The departure of Mr. Tevis, who has discharged his duties 
with ability and acceptance, is much regretted by manufacturers 
and business people generally. 


THe METROPOLITAN DistRIcT RaiLway.—At a recent meeting 
the directors of the Company having in view the close relations 
between the District Railway and the London, Tilbury, and South- 
end Railway, and the development of the business of the District 
Company in the East End of London, elected to one of the vacancies 
on their board Mr. A. L. Stride, who was for many years n.anager 
of the Tilbury Railway, and is now the managing director of that 
undertaking. The directors have also elected Mr. O. Spofford, 
who represents large financial interests in the company, : 
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Tue Corporation of Loughborough are at present engaged 
on the construction of new works for the extension of their 
water supply. We are enabled, through the courtesy of 
Messrs. George and Frederic W. Hodson, the consulting 
engineers to the scheme, to give herewith, and on page 33, 
engravings reproduced from photographs taken during the 


| pensation water. 


NEW WATERWORKS FOR LOUGHBOROUGH | 


The water so impounded was to be used 
not only for supplying Loughborough itself, but also the 


adjacent town of Shepshed and several outlying districts | bottom. 


included in the new limits of supply. 


When this Act was obtained, the Corporation of Leicester | water line. 





| 


a shallow trench some 4ft. wide had been excavated to a 
depth of about 2ft. Gin. in the detritus covering the valley 
It was filled with riddled soil, and this was carried 
up as a core wall in the centre of the embankment to the top 
The inner and outer slopes were composed of 


promoted a Bill in opposition, the intention being to make a | small lumps of rock mixed with soil, and were full of cavities, 
reservoir of about 475 million gallons capacity, by means of | The bywash, which was excavated in the solid rock round 


an embankment about 750ft. lower down the stream than the 
site now selected. Here the valley is of considerably greater 
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BLACKBROOK DAM EXCAVATION—LOOKING WEST 


| 
| 


| 


| 


the end of the embankment, was far too small for its purpose, 
and from the conical heaps of earth, both on the inner and 
outer slopes, which still remained after the reservoir burst, 


| it was evident that strenuous efforts had been made to stop 


the leakage and strengthen the embankment for some days, 
or perhaps weeks, before it finally gave way. The effect of the 
leakage under the embankment could be traced during the 
course of the excavations, and under the burst portion of the 
embankment twigs of broom, carried down by the rush of 
water, were discovered in the fissures of the rock, mingled 


| with soil and mud, at a depth of 30ft. below the surface. 


The site of the new dam is claimed to be ideal for an 
impounding reservoir. The width at top water line— 
365 O.D.—is only 439ft., and the sides of the valley attain 
a height of 400ft. on each side. At a distance of 350 yards 
back from the dam the reservoir widens out to half a 
mile, and the extreme length is within a few yards of a 
mile. The capacity is 506,000,000 gallons, and the top 
water area 844 acres; the daily yield being 2,000,000 
gallons. 

Contrary to the method usually employed by public bodies 
in a case of this kind, the construction of this dam was 
given to contractors, the work being entrusted to H. 
Fotherby and Son, of Burnley. The consulting engineers 
are firmly convinced that this is the most satisfactory and 
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PIPE LINE TO LOUGHBOROUGH 


economical course to pursue, and so far there has been every 
zason to be satisfied with their decisione The work is being 
carried out in excellent fashion. The whole contract com- 
prised the removal of the old embankment already alluded 
to, the exacavation of the foundations, and the construction 
of a masonry and concrete dam of the overflow type, with 
cast iron inlet tower, still-water pond at the foot of the outer 
slope. It has been necessary during operations to divert the 
brook, the temporary aqueduct being shown in the illustrations. 
The construction of the reservoir submerges a roadway, and 
it will be necessary to construct a viaduct and to divert the 
roadway over it. All this work, we understand, that the 
contractors undertook to carry out for £58,707, and we have 
very little doubt that the work will be done for less money, 
more quickly, if not better, than it would have been carried 
out by what is called administration. Moreover, the con- 
tractor is liable for the soundness of the work, which not only 
ensures its being done well, but relieves the Corporation from 
responsibility. 

Going somewhat further into details, we find that the 
extreme length of the dam, which is shown in the drawing 
herewith, is 525ft. Its height from the brook level to the 
overflow crest is 65ft., and from the bottom of the main 
trench 93ft. 6in., and to the top of the parapet 108ft. Its 
thickness at the brook level is 65ft., and at the level of the 
overflow 15ft. Below the bottom of the main excavation a 


progress of the new works, and other drawings, which afford {| width. It was furtherintended to pump the water back over narrow safety trench, which can be seen in the engravings, is 


an excellent idea of the scope of the new source of supply | 
and the methods employed in obtaining it. 
Prior to the year 1866 there were no definite waterworks | 
for the town of Loughborough, but in that year a proposal 
was brought forward by a private company, which sought 
powers by an Act of Parliament to obtain water from the 
Blackbrook Valley. The company intended making a reser- 
voir to hold 75,000,000 gallons. The town authorities reso- | 
lutely opposed the company’s scheme, which was eventually 
withdrawn, the authorities agreeing to pay a portion of the | 
company’s costs and giving an undertaking to construct 
waterworks themselves. The works were carried out under | 
the advice of Mr. James Simpson, and they consisted | 
of an impounding reservoir at Nanpantan, of about | 
29,000,000 gallons capacity for storing the waters of the | 
Woodbrook, a stream rising on Charnwood Forest, and | 
having a watershed of about 1057 acres. Filter beds | 
and pure water wells were also constructed, and have | 
been extended from time to time. They are situated at the | 
foot of the embankment at a level of about 125ft. above the | 
general level of the town. Mr. Simpson evidently did not | 
consider that the growth of the population of Loughborough | 
would have assumed the proportions which it has done. As | 
a fact, he reported as follows :—‘‘ The population is 11,000, 
and has remained stationary at that for some years past, and | 
there is no probability of a large increase at any time.’’ He 
therefore assumed that a supply amounting to 300,000 gallons 
per day would meet all requirements for ‘‘some time to 
come.’’ As a fact, the population now supplied as given 
in ‘‘ The Waterworks Directory and Statistics’’ for 1901-2 
is as much as 23,000. As long ago as 1886 the 1866 works 
had been found insufficient, and an Act of Parliament was 
obtained for the acquisition of the waters of the Blackbrook, 
which is another stream of Charnwood Forest, and which has 
a watershed of about 3026 acres. The works then constructed 
consisted of two intakes from the stream, and a line of 15in. 
main, about five miles in length, for diverting by gravitation 
the waters of this stream into the existing reservoir and filter 
beds at Nanpantan. The combined works proved sufficient 
until the year 1898, when a further increase in the supply | 
was deemed necessary. A further Act was therefore obtained, | 
empowering the Corporation to construct a reservoir on the | 
Blackbrook, and to impound the whole of the waters of the 
stream, with the exception of 30,000 gallons per day of com- 





the ridge line of Charnwood Forest, from whence it would 
gravitate to the high-level districts of Leicester. In this 
scheme they, of course, failed. 

The site actually chosen for the dam by the Corporation, as 
shown on the plans and engravings, is precisely the same as 
that occupied by an earthen embankment, constructed by 
Mr. Jessop in the year 1797 to feed the Charnwood Forest 
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at present being excavated to a depth of 20ft. to cut off any 
transverse fissures which may exist, and to get below some 
small springs which are still troublesome. There is to be a 
cart road 9ft. wide across the dam, and the flood water will 
pass through six arches of 25ft. span into a tail water pond 
5ft. deep, and over a weir into a new watercourse about a 
quarter of a mile in length, which will join the old course of 
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CROSS SECTION OF BLACKBROOK DAM 


Canal. This reservoir was never brought into use, for as 
soon as it commenced to fill, numerous leaks showed them- 
selves, and on the occurrence of the first flood the embank- 
ment was carried away, and a large amount of damage done 
as the liberated water swept down the valley. The remains 
of this embankment have been entirely removed to make way 
for the construction of the new works, and the removal dis- 
closed the fact that no attempt had been made to carry down 
a water-tight puddle trench ; the solid rock, but that only 





the Blackbrook. The maximum flood hitherto gauged wilk 
give a depth of 6in. of water on the overflow. 

The dam will be faced on the up-stream side with Stafford- 
shire blue brioks, 2ft. 8in. thick, bonded in a special manner, 
so that there will be no continuous horizontal joints. The 
down-stream side and the parapet walls will all be faced with 
pre-Cambrian rock obtained from quarries in the immediate 
vicinity of the dam. The hearting will be of 5 to 1 hand- 
mixed cement concrete with plums from the excavation and 
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the quarry, which will supply stones up to four or five tons 
weight. There will be no attempt to dress any of the facing 
stone, but it will be built in as random rubble work, pointed 
with 2 to 1 cement mortar in the summer months, the work 


in the winter being subsequently caulked up with cement | 


and pointed during the succeeding summer. The lip of the 
overflow is to be of Derbyshire millstone grit, and all the 
copings, string courses, and arch voussoirs will be of fine 
concrete made from local stone. 

From measurements taken carefully on the site it has been 
found that, when filled to a height of 365ft. above mean sea 
level, the capacity of the reservoir will be, as already stated, 
506 million gallons, or 253 days’ supply at two million gallons 
a day, which is sufficient to balance the yield of the brook 
over three dry years. The Act of Parliament permits of a 
small variation in level, and the importance of settling upon 


the best height for the dam may be realised when it is stated | 


that by making top water 366ft. instead of 365ft. the 


increase of capacity would be 20 million gallons, while | 


another foot would give an increase of 42 millions. 
Both the Woodbrook and the Blackbrook watersheds are 


moderately steep, and the subsoil is composed of impervious , 


forest rock. They have, however, a porous cultivated 


soil which absorbs 


a proportion of the rainfall, and | 


although the streams are subject to enormous variation—the | 


maximum record at Woodbrook being over 5000 times the 


minimum—they never become absolutely dry. During the 


canal from Dortmund to l’Ems belong to the first class 
already mentioned. They consist of perfectly water-tight 
linings without the introduction of any auxiliary drainage. 

The three canal bridges are built respectively over the rivers 
Ems, Stever, and Lippe. To all of these the same system of 
lining was successfully applied, as well asto the viaduct of 
Olfen, which carries the canal over a road. As the construc- 
tion of the three bridges is very similar in general appearance, 
materials, and in cross sectional details, that over the river 
Lippe, which has the largest span, has been selected for illustra- 
tion. It consists in the elevation, Fig. 1, of three segmental 
arches, 69ft. 3in. in span and 16ft. 6in. in rise. The arches are 
struck with a radius of 44ft. 6in., and are built, as well as the 
rest of the masonry, of a reddish-yellow sandstone from the 
Ruhr, of a hard and tenacious character. The haunches are 
filled up with concrete, as shown in the longitudinal section, and 
the bed of the canal is formed at a level! slightly above that of 
the extrados of the crown represented in Fig. 2, which is a 
cross section through the centre line cd of the arch in Fig. 1. 
At the springings the thickness of the voussoirs is 3ft. 8in., 
and at thecrown 2ft. Sin. In the clear between the towing- 
paths the width of the channel is 60ft., which allows of two 
boats passing one another, capable of carrying 600 tons of 
freight each. Over the bridge the normal depth of water is 
8ft. 3in., which is the width given to the towing-paths. 

It will be necessary to describe only the method known as 
that of Eckelt, or the lead lining system, which has been so suc- 
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LOUGHBOROUGH WATERWORKS—THE NEW BLACKBROOK RESERVOIR 


winter months, when the sun’s power is at its minimum | cessfully applied to the canal bridges and the Olfen Viaduct for 


and vegetable life is dormant, almost the whole of the rain 
falling on the watershed flows down the stream; but it is 


far otherwise in summer, when only a very small portion | canal, are givenin Fig. 3. Upon the concrete filling C over the 


ever reaches the stream at all. As an instance of this it 


may be mentioned that the rainfall of September, 1896, was | This layer is also carried up laterally over the surface of the 
eight times the rainfall of the previous February, but the | 


quantities passing down the stream were practically equal. 
Again, the rainfall in January, 1897, was slightly below the 
rainfall of the following August, but the yield in January 
was more than ten times the yield in August. These figures 


will give some idea of the nature of the soil, and the im- | 


portance of making ample provision for evaporation. In fact, 
evaporation and absorption in this district amount for about 
half the rainfall in an average year, and in dry years they 
take a much larger proportion. 

The two plan maps which we give herewith show the 
extent of country submerged by the new reservoir, and the 
route taken by the pipe line on its way to Loughborough. 
Filter beds will be constructed for the supply of water to the 
town of Shepshed and the outlying districts within the limits, 
but the supply to Loughborough itself will be filtered at the 
Nanpantan Works. 








CANAL BRIDGE OVER THE RIVER LIPPE. 


AmonG other important engineering works involved in the 
construction of the canal from Dortmund to1]’Ems, are three 
bridges of masonry carrying the artificial channel over natural 
waterways. Structures of this description may be regarded 
as the most difficult to render and maintain perfectly water- 
tight. In the present instance different methods were 
successively employed which did not afford results altogether 
satisfactory. Ultimately a type of protective lining was 
adopted which is reported to have been attended with com- 
plete and decided success.* Water-tight systems may be 
classed under two general heads. The first comprises those 
by which all infiltration is rendered impossible, and which 
must therefore possess in themselves absolutely impermeable 
properties. The second includes those which consist of 
materials only partially and imperfectly staunch. This defect 
may be remedied, or in a certain degree compensated for, by 
the drainage, diversion, or discharge of the water outside the 
work liable to be injuriously affected by it. The different 
methods of protection adopted to defend the structures on the 








* “ Annales des Travaux Publics de Belgique,” April, 1902. 
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| water-tight lining or casing is placed the piéce de résistance, 


| the lead lining, which is composed of sheets 16ft. by 6ft. 





rendering the stonework safe from all infiltration. The de- 
tails of this particular system, as applied to the bottom of the 


haunches is first laid a horizontal bed of cement mortar M. 
masonry of the walls of the channel. In the centre of the 


which consists of a piece of lead, L, about }in. in thickness. 
Underlying the metal is a sheet of bitumenised cardboard, 
placed above a coating of tar, V, mixed with sulphur, resting 
upon the bed of cement mortar already pier ey In the 
upper half of the casing the composition remains the same, 
but the position of the cardboard and tar mastic are reversed. 
A top dressing of clean sand or of clay, upon which is set a 
course of Dutch bricks edgewise, brings the whole up to water 
level, and forms a protection for the casing. The object of 
the introduction of sulphur in the tar is to impart some sub- 
stance to the mixture, and also to increase its staunching 
properties, The relative proportions should be such that the 
combined ingredients should harden under ordinary tempera- 
tures, and expand, but not soften, when exposed to the 
action of the sun. It is expressly forbidden to use either 
sand or gravel with the sheets of bitumenised cardboard, 
which measure 30ft. by 3ft., since these materials, under cer- 
tain disturbing conditions, may lead to the perforation of 
At 
the joints these sheets are soldered together autogenously. 
Where it becomes necessary, as in the present instance, to 
line or case in vertical walls or surfaces, a slight modification 
in the method occurs. A reference to Fig. 4 will point out 
that the bitumenised layers of cardboard are altogether 
omitted, while the tar and sulphur coating is retained. The 
former under the circumstances becomes superfluous. The 
sole object of the employment of the cardboard is to form an 
elastic mattress or cushion, and to prevent minute particles of 
sand coming into contact with the lead lining, and jeopardis- 
ing its staunchness by small perforations produced by sudden 
and abnormal movements and pressures. As these conditions 
are not compatible with vertical surfaces, the cardboard 
element may be safely dispensed with. The letters in Fig. 4, 
with the exception of A and F, represent the same notation 
as in Fig. 3, and require no further explanation. The symbol 
A refers to the backing of stonework, and F to the timber 
framing in front of the lining, for the purpose of protecting 
it, and to constitute a facing for the tow-paths, to be 
subsequently referred to. It will be seen from Fig. 2 





that the lining is prolonged vertically at the sides of the 


channel to the coping stone of the tow-path. This arrange- 
ment is shown in Fig. 5, which applies more particularly to 
the junction of the casing with the abutments. In the first 
instance, a strip of lead 1jin. broad is placed beneath the 
coping between two layers of tar mixture. The vertical plates 
of the sides are soldered to the edge of the horizontal metallic 
strip. At the supports, where the casing terminates, a 
groove 4in. in depth and 1}in. wide is cut in the masonry, 
in which is inserted a band of lead, protected by its insulatcd 
coverings. The whole is set in the stonework in cement. 
The projecting part of the band serves for the connection with 
the casing proper. 

Tt has been shown that the floor of the casing is protected 
by an upper layer of clay or sand, upon which is laid a course 
of bricks on edge. The necessary protection for the sides of 
the casing will be found in the general cross section in Fig. 2, 
and more in detail in Figs. 6 and 7, of which the former is ua 
part elevation. It consists of a timber framework or truss 
resting upon a strong sillpiece, which is connected to the 
upper chord by vertical posts, spaced 6ft. apart and braced by 
diagonals. A shallower truss is placed over the main frame 
work, and the whole sheeted on the water surface with 
planking. The upper part of the timber walling, which is 
not always submerged, consists of planks din. in thickness, 
and bears the brunt of the shocks and friction of the canal 
craft. The lower planking is but 3in. thick. In order to 
better protect the upper part of the wall against the wear and 
tear due to the traffic, it is covered with a sheathing of iron 
jsin. in thickness, nailed to the woodwork. In the cross 
section, Fig. 7, the bed of the casing is built with an invert 
of bricks, laid upon a foundation of clay resting on concrete. 
In the other two examples the bed of the channel is hori- 
zontal. The lead sheets were all tested in a dark chamber, to 
ensure that they were free from all perforations and all 
solution of continuity. They consist of lead almost chemi- 
cally pure, containing 99-8 per cent. of the genuine metallic 
element. It is well known that feeble electric currents are 
generated in the subsoil. On the other hand, it has been 
well established that the purer the metal the less it is sus- 
ceptible of galvanic action. Since the construction of the 
four structures, viz., the three canal bridges over the Kms, 
the Lippe, and the Stever, and the viaduct of Olfen, there 
has been, as stated by our authority, no infiltration or 
leakage through the arches or any other parts of the masonry. 
The cost of these protective and water-tight works for the 
bridge over the Ems amounts to £3500, or about a tenth of 
the whole capital expenditure on the work. It may be men- 
tioned that the ferro-concrete system was adopted to render 
staunch a heavy retaining wall along the course of the canal, 
but in this particular instance it was not a success. Attempts 
were also made to protect the vertical walls of some struc- 
tures of secondary importance by a lining constructed as 
follows :—(1) A layer of cement mortar spread over the stone- 
work ; (2) a coating of soft asphalt laid upon the mortar ; (3) 
a wall, half a brick in thickness, built against the asphalt. 
The bricks were dipped in sulphide of carbon, to cause their 
adherence to the asphalt. The same means were employed 
to ensure an intimate union between the asphalt and the 
cement. (4) A coating of hard asphalt. The surface thus 
prepared failed in spite of repeated reconstructions, and were 
subsequently abandoned. It should be observed that this 
system might have proved efficient had it been applied to 
horizontal surfaces. 








DOCKYARD NOTES. 





A REMARKABLE feature of the abortive naval review at 
Spithead was the interest of the general public in the matter. 
In every other event that fell through interest died out 
completely—as a would-be realist put it, these things were 
jam sandwiches without the jam. But the nation generally 
seems to have realised how national an institution the fleet is, 
and few, if any, people put off viewing the Spithead Armada 
because of the unlucky incident that robbed it of the royal 
presence. The fleet was still the fleet, and during its stay at 
Spithead never less than 100,000 people a day went round it 
from Southsea and Portsmouth only. From Southampton 
went thousands more, and from every big seaport crowded 
steamers also ran. All told, considerably over a million of 
the public reviewed the warships. 





Ir is curious, therefore, to see how little the illustrated 
weeklies hit the public spot of interest. Of Spithead there 
was very little, and that little mostly inaccurate. It is not 
very clear why one of our contemporaries should have sent a 
special artist to Spithead to see the Trafalgar with the stumpy 
funnels that she had ten years ago, but which, ever since, have 
been long and slim. It is equally wonderful to find in another 
a picture of foreign ships that had been gone some days when 
the colonial troops went round the fleet. Nor, too, why the 
same paper should give a picture of the London, flagship of 
Admiral Hotham, flying a rear-admiral’s flag, with a footnote 
describing this red St. George’s cross with two red balls as the 
admiral’s flag. Flags are things whereon old salts are touchy. 
Yet another contented itself with a few odd photographs some- 
where in the unimportant pages—all of which goes to show 
how little the public pulse is felt. Not only is the man-in- 
the-street keen on things naval, but he is getting to know quite 
alot about them also. Yet the theory that one ship is the 
same as another seems still in full blast with the purveyors 
of ‘‘ sketches by our special artists.”’ 





Tue Ariadne has sailed for the North American station 
with Vice-Admiral Douglas, late of the Admiralty. She re- 
places the Crescent, and is in every way, save handiness, a 
finer vessel. 





Tur ‘‘ tactical exercises’’ began on Wednesday, July 9th. 
They are strictly confidential, which means that only 
foreigners are likely to hear what they were all about. 





A NAVAL review is rumoured for August next. Some 
such event is likely enough, but the reports concerning it 
are rather on a par with ‘Old Moore’s’’ prophecies that 
an earthquake or a railway accident will take place next 
year. 





Tur United States cruiser Brooklyn is bringing over the 
body of the late Lord Pauncefote, British Ambassador até 
Washington, to Southampton. 
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RAILWAY MATTERS, 


Or the line of railway now being built between Warsaw 
and Kalish there remain only fifteen miles to be constructed. 


Tue working of the Nilgiri Railway for the past year 
has been the most successful of any since the railway has been 
working. 

Tue Light Railway Commissioners have appointed 
Gloucester as the place, and July 31st as the date, for the hearing 
of the three applicatiuns for powers to construct light railways in 
Gloucester and district. 


Tue construction of a light railway between Claverton, 
near Bath, and Camerton, in North Somerset, tapping the 
coalfield, is proposed. The idea is to follow the route of the 
somersctshire Coal Cana! wherever possible. 


Iv is announced officially that during 1903 a start will 
be made with the work of constructing the Astrakban branch line 
of the Ural Railway as far as the station at Friedenfeld, and the 
small-gauge railway between Friedenfeld and Pokrovskaya Sloboda 
will then be converted into a line of normal gauge. 


{n Canada there are forty-three electric railways, having 
688 miles of track running 1853 cars. The total number of miles 
run was 344 millions, and the number of passengers carried 
33 millions, The total paid-up capital is 244 million dols., the 
bond debt 144 million 8 og the gross earnings 6,283,000 dols., and 
expenses 3,699,000 dols. 

A CONCESSION has been granted for the construction of 
an electric railway between the towns of Vich and Amer, in the 
province of Gerona. A capital of about £250,000 is estimated as 
necessary to build the line. The U.S. Consul at Barcelona has 
sent home particulars of the project. Senor Teodoro de Mas, of 
Vich, Spain, is the concessionaire. 


{rt is announced that the engineers of the Cleveland, 
Elyria and Western Railway, at Cleveland, Ohio, have decided to 
use steam turbines for driving generators in the coming addition 
to the shen plant of that company, and that orders have been 
placed for two 1500 horse-power Parsons units. A re-heater will be 
used between the high and low-pressure sets, 


Tue collapse of a railway trestle, near Shelby, on the 
South Carolina and Georgia Extension Railroad, on June 19th, 
dropped four freight cars and one passenger car 75ft. The trestle 
was 250ft. long, and the driver, by pulling the throttle wide open, 
saved his engine and all but the five cars. One man was killed 
and nine men were seriously injured, two fatally. 


Tue electrical equipment of the Cardiff tramways was 
completed recently, when the last section was opened for work by 
electric traction in place of horse cars, The work has been done 
exclusively by the Corporation, and the borough engineer esti- 
mates that on the reconstruction of the track alone the town has, 
by the adoption of direct labour, saved over £20,000. 


AccoRDING to a parliamentary return, the amount | 


expended to the end of March last on the Uganda Railway was 
£41,196,149 133. 3d., the total receipts since the commencement of 
the line in 1901 being £89,917 2s. 6d. Administration has cost 
altogether £397,941; survey, £83,520; land and compensation, 
£16 158 ; construction, £2,919,841 ; and plant, £106,155. 


THe construction of a railway in Peru from Guaqui to 
la Paz is making progress. About 13 out of 45 miles, which will 
be the total length of the line, have already been built, and it is 
expected that in about a year’s time the railway will reach La Paz. 
When this is accomplished the journey from the port of Mollendo 
to the capital of Bolivia will no longer offer any difficulties. 


From June 27th the train service of the Manchurian 
Railway was to be improved and accelerated. At midnight a train 
is to leave the station Manchuria daily for Port Arthur and Vladi- 
vostock, the journey lasting 126 and 112 hours respectively. The 
Russian soldiers acting as guards for the protection of the Man- 
churian Railway are about to be raised to 30,000 in number. 


THE two tram lines which the Middlesex County 
Council propose to construct in Willesden will cost over £200,000. 
The estimated cost of the line from Bridge-street, along the 
Kilburn High-road to Cricklewood, is £48,611. The line from 
Harrow-road, Harlesden, by way of Willesden (Green, to the 
ee at Cricklewood, it is estimated, will cost close on 


A TRAIN telephone has been installed on the Overland 
Limited train on the Chicago and North-Western Railway, which 
runs from Chicago to San Francisco in 2 days, 21 hours, 25 minutes, 
said to be the fastest long-distance train in the world. The tele- 
phone is connected to the central office at any town where the train 
stops by means of a cable attached to a tripod on the roof. An 
operator at the station is detailed to make this connection when the 
train stops. 


Tue Board of Trade have recently confirmed the 
following Light Railway Orders:—(1) Orpington, Cudham, and 
Tatsfield Light Railway Order, 1902, authorising the construction 
of a light railway in the counties of Kent and Surrey from 
Orpington to Tatsfield ; (2) Holmfield and Southowram Light 
Railway Order, 1902, authorising the construction of a light rail- 
way in the West Riding of the County of York, from Holmfield 
to Southowram. 


A car descending the mountain on the Mountain and 
Lake Electric Railway, near Gloversville, last Friday night, where 
the grade is a 1000ft. in four miles, became uncontrollable, and, 
acquiring frightful velocity, collided with another car. After 
running along the track for some distance, both left the rails and 
were overturned, crushing the passengers. Twelve persons were 
killed, including six women, and thirty-six, including eighteen 
women, injured. 


On the Burlington Railroad of 8000 miles, over 
385,000 wheels are in service. An average of 40,000 wheels are 
purchased each year, and they are very apa 4 inspected, as the 
are bought with a guarantee. According to the stipulation, eac 
is warranted to last six years or cover seventy-five thousand miles, 
All the wheels are numbered and a careful record kept. When 
they fail to do the work they are returned to the manufacturer, 
who is compelled to make the loss good. 


Tue Priamursky Viedomost says that the construction 
of the Eastern China Railway has led toa great development of the 
trade of Manchuria. Thus, the authorities have received numerous 
requests for permission to undertake gold mining. At Charbin two 
corn mills are working already, and another will be opened at 
Girin shortly. There has been a soap works at Charbin for some 
time. There is such a great demand for glass and for articles 
made of glass that a glass works is to be started at Charbin. 
American representatives are very nay ip | engaged in trying to 
find openings for American machinery in all directions. 


Tue feasibility of the construction of a railway from the 
coast of Peru to the basin of the Amazon is receiving consideration 
at the hands of the Peruvian islature, a sum of £2 having 
been voted during the last session for the purpose of making a 
preliminary survey of a route starting from a point on the coast in 
the Department of Piura in the North and terminating on the 
Amazon below the pongos or rapids. Such a railway would link 


together the inland provinces of the several Republics which have 
access to the great waterways in the northern portion of the South 
American continent, and would eventually help to develop immense 
territories, 





NOTES AND MEMORANDA. 


Tue weekly output of pig iron in the United States 
dropped from 352,064 tons at May Ist to 344,748 at June Ist, 
through the blast furnace workers’ strike. Stocks fell off about 
2000 tons in May. 


In passing through a cupola, iron always loses in silicon. 
The amount of the loss depends upon two conditions—(1) upon the 
amount of oxygen brought in contact with the metal in melting, 
and (2) upon the composition of the iron as it goes into the cupola. 


THE improvements effected in the saltworks in Sardinia, 
by giving a production superior to the requirements of the Govern- 
ment, have rendered possible the exportation to foreign countries 
of a considerable amount of salt, which exportation for the last ten 
years has been extremely insignificant. 


Tae Commissioner of Agriculture in Hawaii has taken 
up the india-rubber culture, and some hundreds of slips have been 
— in the Government nursery in Nuuanu Valley, near 

onolulu. The cultivation of cork trees, for which some localities 
in the islands are said to be suitable, is also receiving attention. 


Bomnay, with a population of 750,000, is, up to the 
poe time, without electric light, and its trams are worked by 
norses, Other parts of the country are also behindhand in this 
respect, and there are unlimited opportunities for electrical 
engineers to develop the industry in this vast, and by no means 
overcrowded, field of labour, 


THE condition of the wire trade in the United States is 
far from satisfactory. Prices are lower proportionately than of 
any other finished line ; exports have been heavy and have increased 
steadily in the past two years when exports of other lines have 
decreased ; many mills are shut down, including all but one or two 
of those running on purchased rods, 


In the Chinese telephone system in San Francisco, 
which has only 260 subscribers, the subscription is but 2-50 dols. 
per month, and calls outside China-town are charged extra at 
» cents each. A hundred additional connections are to be made 
almost immediately. There are five sections on the switchboard, 
and the operators speak Loth English and Chinese. 


Woop gas is made from inferior oak at the works of 
the Montezuma Copper Company, Nacozari, Sonora, Mexico, for 
use in gas engines. The gas generator used is a modification of 
the Loomis gas producer, and was designed for coal fuel, so that 
the wood is fed in lengths of 18in. When wet wood is burned, the 
water gas is made without the injection of steam, the water in the 
wood supplying the necessary steam. 


Firty-ron anchor chains, for the Pacific steamers 
being built for the Great Northern Steamship Company, have 
been made at the Lebanon Chain Works, Lebanon, Pa. Each link 
weighs 165 1b. ; and the chain is divided by swivel-shackles into 
90ft. or 180ft. lengths ; to each steamship will be delivered two 
chains of 990ft. each. This chain has been tested up to 240 tons 
on the 600,000 1b. testing machine at the works. 


M. Foucure has devised a new oxygen-acetylene 
burner, in which the admixture of ether vapour is dispensed with, 
and a much higher temperature is attained. One volume of acety- 
lene is mixed with 1-8 volumes of oxygen. The flame presents at 
its centre a greenish dart of extremely high temperature, and only 
about 6 mm. long. Iron and steel can be welded at the point 
with ease, and the flame neither oxidises nor carburises the iron. 


THE coal mines of Tongshan and Lingsi, in China, are 
the only mines in China worked upon modern methods. The con- 
tract prices for mining amount to 12} c. gold per ton for dust 
coal, and 30c. for lump coal. Anthracite coal is mined on the 
Yalu River, is hauled 59 miles by mule carts, and sold to the 
natives at 1 dol. gold per long ton. All Southern Manchuria 
seems to be remarkably well supplied with coal, but it is only 
locally worked and used, 


Ir appears that a French law, still in force, prohibits 
any person, being in possession of a trade secret, from divulging 
that secret to a foreigner under a penalty of two to five years’ 
imprisonment and a fine of 500f. to 55,0007, The offender is also 
deprived of all civil rights, and kept under police surveillance for 
five to ten years after his release. A lighter punishment is inflicted 
in the event of a communication being made to a Frenchman resi- 
dent in France, but the maximumis enforced in the case of a State 
secret. 


THE coal measures of New South Wales apparently 
extend further north and west than has been generally believed. 
A seam of coal 3ft. thick has been struck near Walgett, on the 
Baruton, The contractors, in the course of their boring operations, 
passed through the seam at a depth of 2160ft. The discovery is 
one of scientific rather than of economic importance, as many 
generations are likely to away before it becomes profitable to 
work coal at so great a depth in the interior of New South Wales, 
even if a seam of greater thickness were discovered, 


For some time past, both at sunrise and towards dusk, 
there has been visible in Berlin a remarkable glow of colour on the 
horizon, the sky exhibiting an appearance of unusual beauty. 
Scientists put forth the theory that this phenomenon is caused by 

rticles in the air, emanating from the fiery mass ejected by Mont 

elée, and now held in suspension high above this quarter of the 
globe. There seems, at any rate, good reason to believe in the 
possibility of some connection between the present appearance of 
the sky at the times mentioned and the volcanic eruption in the 
West Indies. 


Tar following may be taken as the greatest speeds at 
which the different descriptions of toothed wheels may be safely 
run. The speed is that at the pitch circle, in feet per minute. In 
bevel wheels the pitch circle is taken as that at the largest diameter 
of the wheel:—Ordinary cast iron wheels, 1800ft. per minute ; 
helical wheels, 2400ft. per minute ; mortice wheels, 2400ft. per 
minute ; machine-moulded cast iron wheels, 2000ft. per minute ; 
machine-moulded steel wheels, 2500ft. per minute ; machine-cut 
wheels, 3000ft. per minute. P. R. Jackson and Co., of Manchester, 
state that they have had machine-moulded toothed wheels running 
over 4000ft. per minute. 


Carson, when present in iron, limits the amount of 
copper which can be alloyed with the latter, the maximum of 7-5 
per cent, being the limit in grey hematite iron containing 3 per 
cent. silicon, and about 15 per cent. in steel, with 1 per cent. 
carbon ; but in most of the carbon-iron-copper alloys some of the 
copper exists as globules, and is only mechanically suspended in 
the solid metal. The amount of this mechanically-suspended 
copper varies with the rates at which the metals are solidified, being 
highest when rapidly, and lowest when very slowly, cooled. The 
actual amount retained in solution when solid has not been fully 
determined. In steel, Mr. J. E. Stead thinks the amount does not 
probably exceed 7 per cent. 


An electric-resistance magnesia crucible furnace for 
laboratories was recently described by Mr. H. M. Howe in a 
paper read before the American Institute of Mining Engi- 
This furnace is employed by the author for the 


neers. 
determination of the cooling curves of steel and the 
determination of melting points. The furnace itself consists 





of two semi-cylinders of magnesia with a cover and cone- 
shaped stopper of the same material, the bose 5 ag being perforated 
to admit the leads of a thermo-electric couple. The interior of 
the furnace is designed with a spiral groove fitted with a coil of 
platinum wire, through which a current of any desired strength is 
passed, and hy means of which the crucible is heated, 





MISCELLANEA. 


A moror car mail service has been started in Ceylon 
from Colombo to Lemugola. 


THe Chamber of Commerce of Nice has received 
Government authority to borrow 400,000f. for harbour extension 
works, and to levy new taxes on shipping. 


An American cyclist named Howard Freeman is 
credited with having ridden a bicycle on the Coliseum Track, at 
Pittsburg, 20 miles in 29 min. 8¢ sec. This is a new speed record. 


TE attempts to develop the coal mines in the counties 
of Antrim, Cork, Queen’s, and Tyrone during the past year have 
not been very successful. Kilkenny employs the largest number 
of persons in the mines. 


Tue Finnisu Senate has been ordered to announce that 
the erection of apparatus for wireless telegraphy in Finland can 
be permitted only with the approval of the Governor-General and 
of the Russian Minister of the Interior. 


In the month of May, 2738 vessels, measuring 387,339 
register tons net, used the North Sea and Baltic Canal, against 
3010 ships and 390,798 tons in the same month of last year. The 
dues collected—after deduction of pilotage money—amounted tu 
182,822 M., against 184,179 M. 


A NEW direct local line between San Francisco and 
Hilo, Hawaii, has been inaugurated, and the first steamer in the 
service has lately arrived at the latter port. She carries both 
freight anc passengers, and burns oil for fuel. If business demands, 
other steamers will be put on burning similar fuel. 


Aut the cars of the Portland City (Ore.) and Oregon 
electric tramway line now carry telephones. At every switch the 
instrument in the vestibule of the car may be connected with the 
circuit running to the main office. A forked device, about 2ft. long, 
is hung on wires that are placed on an arm extending from the 
trolley poles. 


THE Dutch Minister of Marine, in reply to a recent ques- 
tion asked in Parliament as to what form of boiler he proposed to 
adopt for their new ships, stated that he intended to adhere to the 
boilers of the Yarrow type, which had — advantages over all 
others, the disadvantages having gradually diminished or dis- 
appeared by experience. 


AN investigation into the extent of the employment of 
coal-cutting machinery inthe North and East Lancashire district last 
year shows that during the year eighteen machines were in use, 
of which fifteen were disc type, two chain type, and one bar type. 
In eleven instances the driving power used was electricity, and in 
the remainder compressed air. 


Sixce the Dortmund-Ems Canal was opened to trade 
about three years ago, its traffic has been constantly increasing. 
Formerly bulk cargoes, such as iron ore, grain, &c., went ed 
Antwerp or Rotterdam to the Rhine ports of Ruhrort or Duisburg, 
and from there by rail to the Westphalian factories, but now they 
mostly go «i@ Emden through the Canal. 


THE Council of the Municipal Electrical Association 
have had under consideration the question of obtaining an amend- 
ment to the Board of Trade regulations necessary to allow series 
incandescent lighting at 500 volts, and have appointed the Presi- 
dent, with Mr. W. A. Chamen and Mr. J. 8. Highfield, as a 
deputation to approach the Board of Trade on the matter. 


Tue Sheffield Corporation finds apparently that it is 
more easy to make bye-laws relating to the abatement of black 
smoke than to conform to them, At Kelham Island, where the 
tramway power station is situated, there is an outcry against the 
quality of the smoke given off. It is said to be black, dense, and 
gritty, and ‘‘droppeth like the gentle rain from heaven ” upon the 
works beneath. 


THE area of the municipal telephone system of Glas- 
gow covers 143 square miles, the furthest point from the Central 
Exchange being 17 miles. The system touches four counties and 
includes eight boroughs, The number of subscribers is 7206, of 
whom over 5000 are actually connected. The National Telephone 
Company’s charge to an unlimited user is £10 per annum, and the 
Corporation’s charge only £5 5s. 

In North and East Lancashire the total number of 
persons employed in and about the coal mines last year was 
42,553, being 1703 more than in the previous year, 3756 more than 
in the year 1899, and 3971 more than in the year 1898. The 
number of persons —— underground in 1901 was 34,232, 
being 1359 more than in 1900, 3144 more than in the year 1899, 
and 3262 more than in the year 1898. 


MANCHESTER is the site selected for the next “ World's 
Fair.” It is pro to open in May, 1903. As planned, the 
exhibits will consist of the world’s work up to date in the way of 
machinery, textiles, scientific research, photography, electricity, 
education, agriculture, aérial navigation, and the fine arts. The 
Exhibition will be distinctly international in character. The 
undertaking is in the hands of men experienced in exhibition 
matters, and plans of the Palaces of industry and of the liberal and 
fine arts are already out of the architects’ hands, 


THE report on the condition of the metropolitan water 
supply during the month of May, by the Water Examiner appointed 
under the Metropolis Water Act, 1871, shows that the average 
daily supply delivered from the Thames during the month was 
124,094,946 gallons ; from the Lea, 36,338,271 gallons ; from springs 
and wells, 47,916,315 gallons; from ponds at Hampstead and High- 
gate, 29,051 gallons. The daily total was, therefore, 208,378,583 
gallons for a population estimated at 6,362,684, representing a daily 
consumption per head of 32-75 gallons for all purposes, 


Tue death is reported from Tunbridge Wells of Mr. W. 
F. Faviell, M. Inst. C.E., the contractor who, in conjunction with 
his partner, Mr. Fowler, constructed the first railway in India. 
This was the line from Bombay up the Ghauts towards Poona, the 
first portion of which, to Tanna, was opened in November, 1853. 
Ten years afterwards Mr. Faviell began making the line between 
Colombo and Kandy, which he finished four yearslater. His last 
contract was in South Africa in 1877, where he undertook to extend 
the Port Elizabeth Railway, then only 67 miles long, intothe interior 
in the direction of Cradock and of Graaf Reinet. 


AN electric pile driver and derrick have been used by 
Roemheld and Gallery, of Chicago, in the construction of the 
Ninety-fifth-street bascule bridge over the Calumet River. The 

ile driver has 30ft. leaders and a 10001b. hammer, and is operated 
ay a 10 horse-power motor. This machine was used for driving 
about 2000 lineal feet of sheet piling. The derrick has a 65ft. 
boom, 40ft. mast, and two stiff-legs. It is operated by a double- 
drum hoisting rig, with gear connected to a 25 horse-power motor. 
The hoisting drums are controlled by the ordinary friction clutch 
and brake. This derrick has lifted 14 tons as its maximum load. 


Two engineering schemes of considerable importance 
are on the tapis at La Rochelle. The first is a new floating dock, 
and the lengthening of the quays on the Bastide side of the river ; 
the other is a bridge with a suspended running carrier, which is 

ulled to and fro across the river by steam power. There is, 

owever, at present considerable difference of opinion as to where 
it should be placed. The bridge is the patent of Messrs. Arnodin 
and De Palacio, of Chateauneufsur-Loire, France. The ironwork 
of such a bridge is considerable, and ironmasters in the United 
Kingdom heel endeavour to supply it when the contract for 
the erection of the bridge is decided on, 
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Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—IntTeRNnaTionaL News Co., 88 and 85, 

Duane-street, New York ; Susscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg..y anp Wass, Liurrzp, Singapore. 
CSYLON.—WisavartNa AnD Co , Colombo, 
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TO CORRESPONDENTS. 


£4 In order to avoid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 
for insertion in this ——— must in 


all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and 8 — in — 
that answers recei by us may be forwarded to y hen = 8 ination. 
notice can be taken of communications Sant eee we ee 
instructions. 
we All yw Bs pene or insertion in THe ENGINEER, or containing 
ptgee oo caged the name and address of the writer, 


questions, shou 
not —— blication, but as a proof 0) good faith. No notice 
whatever can talon of anonymous communications. 


sar ~=Wecannot undertake to return drawings or manuscripts; we must, 
keep copies. 


therefore, request correspondents to 


REPLIES. 


B. 8S —We do not think that any accurate data exist as to the power 
consumed by auxiliaries in electric light generating stations. It must 
be iderable, as the engines are often very wasteful of steam. 

W. G. C.—The “ Portfulio of Working Drawings” is no lorger continued, 
but two-page drawings on ordinary paper are published from time to 
time. We shall shortly issue two such drawivgs which will be of 
service to you. Sce also our issue of March 16th. 1¢ 

J. E. H. B. (S sutbsea).—We see no reason to doubt that your boiler 
would work, but it would be expensive to make, and we do not quite 
see what is its special advantage. The greatest difficulty lies, not in 
inventing boilers but ia inducing any one to take them up and use 
them when invented. 

J. D.—We cannot re-open the question of balancing locomotives. You 
have nt taken into consideration the whole of the forces in operation. 
Read Mackinson’s paper on * The Internal Disturbing Forces in a 
Locomotive,” and the discussiin thereon, to which we have already 
referred on several occasions. 

E. C. M. (Sheffield).—Recent books on the subject are ‘‘ Commercial 
Organisation of Factories,” by J. Slater Lewis—Spon, 21s ; ‘‘ Commer- 
cial Management of Engineering Works,” and “ Engineering Costs and 
Accounts,” both by Francis Burton, 12s. 6d. and 3s. respectively ; 
‘*Management of Small Engineering Works,” by H. Barker, 7s. 6d. 
These three books are published by the Technical Publishing Com- 
pany, Ma The contemp y ical press should be con- 
sulted for recent papers. 

G. H. H. (Coventry) —Recent developments of worm gearing have 
tended to overthrow the accepted notion of its wastefulness, ana bouks 
are consequently more or less out of date. You would do weil to con- 
sult papers by Mr. Wilfrid Lewis and others in the ‘‘ Transactions,” 
American Society of Mechanical Engineers. They can be purchased 
from the Secretary, 12, West Thirty-first-street, New York. See alsoa 
recent issue of the Zcitachrist des Verein. Deuts. Jng,iu which a new 
torm of gearing by Lorenz and Co., of Ettl ngen, Baden, is described. 


INQUIRIES. 


PIG-BREAKING MACHINES. 
S1r,—I shall be much obliged to any one who will give me the names 
of firms making machines for breaking pig iron. 
Loudon, July 8th. T. 
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STEAM ENGINES FOR GENERATING STATIONS. 


By no means the least interesting of the several 
papers read at the Convention of the Incorporated 
Municipal Electrical Association last week was one 
by Mr. A. A. Day, on “ The Correct Type of Engine 
for Large Generating Stations.” Mr. Day is Borough 
Electrical Engineer of Bolton, and living as he does, 
in a district where the big, slow-running mill engine 
is held in extreme favour, we are not surprised that 
he thinks it to be, on the whole, the best for driving 
dynamos. Nor are we disposed to quarrel with him. 
y¢ | Indeed, we ourselves believe that where much power 
is required no better type of generator can be used. 
We must not, however, overlook the arguments used 
against him during the discussion. They are cer- 
tainly not without weight and importance. 

It will, we think, be freely accepted that there are 
certain conditions which any engine set to drive a 
dynamo for regular work must fulfil, certain charac- 
teristics which it must possess, certain qualities in- 
separable from success. In the first place, the 
engine must be so made that it will not break down, 
or stop, or have to be stopped for any reason what- 
ever outside the wishes of those controlling it. In the 
second place, it must be fit for its work ; and in the 
third place, it must be fairly economical. We can 
define the limitations of the last condition in a very 
few words. Any steam plant that will not require 
more than 2 lb. of coal to develop an indicated horse- 
power per hour may be regarded as economical 
enough for all practical purposes. That is to say, 
it would not be wise to introduce complex valve 
gear, for example, merely to reduce total coal con- 
sumption a little below the quantity we have named. 
So much conceded, the engineer who is designing 
plant will do well to bring his own actual 
working experience, and, as far as possible, that 
of others, to bear; and to reject all theoretical 
considerations whatever if they clash with practice. 
It is a vain thing to say that such and such a scheme 
or method of construction or working ought to 
succeed, and may therefore be adopted. The elec- 
trical power-house engineer knows that it is just the 
unexpected that is always happening and confound- 
ing the wisest councils. Unfortunately the chain is 
no stronger than its weakest link, and a very small 
failure indeed in a quite insignificant place may 
lead up to disaster. Dozens of examples of this 
can be cited. Who, for example, would antici- 
pate that leaving the pipe leading from a cylinder 
drain cock an inch too long would bring about 
a breakdown costing hundreds of pounds to re- 
pair it? Two cases of the kind are within our own 
knowledge. The ends of the pipes dipped into the 





Physical Society of London, 48, 


water in a sump, and when steam was shut off and 





a@ vacuum was made in the engine, water flowed 
back into the cylinders to such an extent that, the 
engines still revolving under the influence of a heavy 
fly-wheel, cylinders were split. It aggravates an 
engineer to find parts of the piston rings of a high- 
pressure cylinder in the low-pressure cylinder, and 
soon. Whatever the design of the engine may be, 
great care should be taken that its parts are acces- 
sible for repairs. It is not good design when an 
engine has to be taken almost all to pieces to put 
in new low-pressure piston rings. In certain cases 
which we could name, great apparent simplicity has 
been aimed at, with the result that the maximum 
amount of inaccessibility has been secured. We 
cannot, of course, go into details. We can only 
repeat that the light of experience should be brought 
to bear on every detail of any proposed engine, the 
object continually had in view being the rigorous 
exclusion of any form, detail, or adjunct which is 
likely to give trouble in working ; and it must never 
be forgotten that the conditions are very peculiar, 
because a breakdown in a detail, although it may 
not entail a delay of more than a few minutes, is 
none the less annoying to consumers of light or 
power, or injurious to the reputation of the engineer 
in charge. 

Tt will be seen that Mr. Day does not attach a 
great deal of importance to the space occupied. 
Where the high-pressure system of supply is adopted, 
the power-house can be placed on a suitable site. 
He holds, too, that the want-of-space theory has 
been overdone in times past. We are quite in accord 
with him when he says that if high-speed engines 
are put in, they ought to be very high-speed. We 
are ourselves convinced that the engine—at all 
events as it is commonly made—which is neither 
slow speed nor fast speed, is a mistake. By slow 
speed we mean anything up to about 90 revolutions 
per minute, which is just the limit for satisfactory 
trip gear; and by high speed 250 to 400 revolutions 
per minute. The engine of 160 to 180 revolutions 
is at once too fast and too slow. No doubt engines 
of very large power are run in warships at these 
speeds with a certain measure of success. But in 
the power-house they are always a source of anxiety 
and worry, and it is more by good luck than cunning 
that they get through their work. The real high- 
speed engine is sui generis. It is quite a different 
machine ; and Mr. Day is right when he says :—“ If 
one adopts the high-speed principle, one must of 
necessity abandon the idea of personal human super- 
vision of the working parts. If this is admissible, 
the higher the speed the better the results, both as 
regards economy of steam, space, and material.” It 
is not necessary, we think, to explain to our readers 
the nature of the fundamental difference between a 
Willans and Robinson engine of 2000 horse-power 
and a double-acting electric light station engine 
of the same power running at 160 revolutions. 

Nothing in this connection can, we think, be 
better than Mr. Day’s conclusion that, in trying to 
arrive at a correct solution of his question, a great 
deal is gained when we have settled the relative 
importance of different conditions. ‘“ For instance, 
in taking the question of condensation in cylinders. 
This is a point on which great stress is laid by 
some engineers. At the same time, the coadensa- 
tion which takes place in the steam pipes, and 
which is more easily avoided than that which takes 
place in the cylinders of the engines, amounts to 
many times that which takes place in the latter 
case. The same thing with regard to the friction of 
the piston and cylinder liner. The difference in 
this item between a horizontal and a vertical engine 
does not amount to that which may be caused by a 
slightly inferior grade of cylinder oil; and although 
one does not say for one moment that all these 
points are not of great academic interest and that 
we should all strive to obtain as perfect a result in 
all parts of central stations as is possible, still it is 
not worth while, nor likely to increase the efficiency 
of the station as a whole, if such small points of 
economy are to be considered without the question 
of convenience and the relative importance of such 
points being taken into consideration, since in- 


directly they may very materially add to the running 


costs of the station.” 

So far we have written only of the engines, 
without regard to their purpose. We have, however, 
stated that it is essential that the engine, whatever 
its type, should be fit for the work which it has to 
do. Stress was laid, it will be seen, on this condi- 
tion during the discussion which followed Mr. Day’s 
paper. If the engine is coupled directly to the 
dynamo shaft, and the speed is moderate, then it is 
clear that the weight and cost of the mechanism as 
a whole will be considerable. It must be so. For 
to get sufficiently rapid periodicity the number of 
poles and the angular velocity must be augmented 
as compared with machines making a large number 
of revolutions per minute. So far as we can see, 
the system of driving dynamos by belts or ropes is 
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dying a natural death. It is not, perhaps, easy to 
say why, seeing that substantial advantages may be 
secured by running the dynamo faster than the 


engines. Fashion has, no doubt, something to do 
with it. A difference of opinion exists now, and 


probably will continue always to exist, as to the 
type of machinery to adopt. But so long as the 
conditions which we have laid down are observed, 
it seems to be more a question for the electrician 
than the engineer, what type of engine shall be 
used; whether the big, slow moving, continental 
type, or the high-speed, smaller type with which 
such firms as Willans and Robinson, Belliss and 
Morcom, Davey, Paxman and Co., and some other 
firms of eminence have identified themselves. 


BOILERS FOR THE NAVY. 


WuatT may, we suppose, be regarded as the final 
report of the Committee on Navy Boilers appointed 
in September, 1899, was issued on Wednesday 
night. We cannot say that it adds much to what 
has already been published. It contains, however, 
au clear statement of the reasons on which the Com- 
mittee have based their conclusions, and an 
elaborate and interesting individual report by Mr. 
List, concerning which we shall have more to say. 
The result of the labours of the Committee is a 
fairly emphatic condemnation of the Belleville 
boiler. But there is more than this. Although 
they recommend that, as has already been set forth 
in our pages, the Niclausse, Babcock and Wilcox, 
Diirr and Yarrow large tube boilers should be fitted 
for experimental purposes, they are evidently far 
from certain that any water-tube boiler yet made is 
really the best generator for ships in the British 
Navy. The position appears to be simply,’ that all 
that ever can be known about the Scotch boiler is 
known. Its defects, its merits, its peculiarities, the 
best and the worst way of managing it are 
completely understood, and there is no reason 
to suppose that it is quite unsuitable for use in 
our Navy. On the other band, at least, in so far 
as regards types of warships other than destroyers, 
the water-tube boiler must be regarded as still on its 
trial. Referring to trials which they say should be 
carried out, the Committee add that, “ While they will 
indicate whether Yarrow large-tube and Diirr boilers 
are safe and efficient steam generators, the Com- 
mittee do not anticipate that the results of these 
trials, when taken together with the trials of the 
Babcock and Wilcox and the Niclausse boilers, will 
enable them to say whether either of these boilers 
can be ‘ authoritatively recommended as a standard 
boiler for the use of his Majesty’s Navy,’ as the en- 
durance of the boilers, the nature and extent of the 
defects which will be developed on actual service, the 
loss of efficiency after prolonged use, and the cost of 
upkeep, can only be determined by lengthened ex- 
perience. In the ships of the Monmouth and 
Devonshire classes opportunity will be afforded for 
a very important comparison between ships of 
practically the same displacement and power, fitted 
with the same type of machinery, but only differing 
in the types of boilers fitted. The results obtained 
by these ships on trials and on actual service should 
contribute to a large extent towards solving the 
problem as to the best type of boiler for his Majesty’s 
service.” 

The principal result, then, of the labours of the 
Committee is that no one certainly knows that any 
better boiler than the Scotch boiler can be used. 
There is reason to hope that some form of water- 
tube boiler will prove itself to be better; but we are 
not dealing now with hopes or fears, but with the 
existing state of that absolute knowledge that can 
only be obtained from continued use. Thus, for 
example, it is easy to say that any particular type of 
boiler ought not to fail by, let us say, corrosion ; but 
no certainty can be obtained regarding this until a 
sufficient number of boilers has been at work for a 
sufficient period of time. It appears to be sound 
policy, under these circumstances, to regard the use 
of the water-tube boiler as purely experimental. To 
adopt any individual type extensively would be to 
repeat the Belleville mistake. But the Admiralty 
are thus placed in a very peculiar and unsatisfactory 
position. We are adding rapidly to our naval strength, 
and boilers of some kind must be put into our 
ships. What shall they be? Two alternatives are 
open. Either a limited number of ships shall be 
fitted with water-tube boilers, while Scotch boilers 
are put into the remainder, or else the reeommenda- 
tion of the Committee must be fully adopted. Until 
a thoroughly satisfactory type of water-tube boiler is 
obtained, the Committee recommend that, in large 
cruisers and battleships, cylindrical boilers of 
sufficient power to work the auxiliary machinery 
and to drive the ship at her ordinary cruising speed 
should be fitted; the steam pressure should be the 
same for the water-tube and cylindrical boilers, and 
may conveniently be 2101b. per square inch, so as 





to give 200lb. at the engines. By this means a 
considerable saving in coal will be effected, with a 
corresponding increase in the radius of action and 
general usefulness of the vessel. The water-tube 
boilers could be kept clean and perfectly efficient, as 
they need only be used for driving the ship at high 
speeds when economy of coal relatively is not so 
important. The cylindrical boilers should be fitted 
with retarders in the tubes, and with special means 
for circulating the water while raising steam. 

We are not of those who hold that the Admiralty 
or Admiralty engineers are to be blamed for the exist- 
ing position, So much may be urged in favour of 
water-tube boilers, that it would be fatuous to reject 
them utterly. But the paramount feature of the 
whole matter is that there is no sweeping condem- 
nation of the Scotch boiler. There is no evidence 
that it is unsuitable for warships ; the most that can 
be urged is that, while admitting that it is good, the 
water-tube system is better. We do not dispute 
this assertion, we do not confirm it; all that we can 
do is to echo the words of the Committee. It may 
be that the water-tube will better comply with 
a host of varied conditions than the cylindrical 
boiler; but it will require some four or five 
years’ trial to carry this assertion to the point of 
proof. 

AMERICAN SHIPPING ENTERPRISE. 

In the Houses of Lords and Commons on Tuesday 
night the question of the Atlantic Shipping Trust 
was raised. Lord Brassey spoke at some length 
about merchant cruisers, and Lord Selborne replied, 
but the most interesting statement by far was 
made by Mr. Arnold-Forster. Mr. Redmond 
asked the Secretary to the Admiralty whether 
the offer of Mr. Pierpont Morgan, on behalf of the 
new shipping combination, to place for the 
next fifty years at the disposal of the Admiralty, 
on certain terms, British ships, had been 
accepted or considered. The answer was that an 
offer had been received, the details of which Mr. 
Arnold-Forster was not in a position to communicate 
to the House, though the point mentioned in the 
question is included. The offer has not as yet been 
accepted, because it can only be dealt with in rela- 
tion to British shipping generally in the Atlantic 
trade, the position of which is being very carefully 
considered by his Majesty’s Government. As soon 
as his Majesty’s Government are in a position to 
make a general statement on the subject to the 
House, they will do so. An offer of this kind will 
appear to most people, we think, as possessing small 
value. In time of war guarantees become of little 
worth. Whether it would be fulfilled or not would 
depend altogether on whether it could or could not be 
enforced. With all the good will in the world, Mr. 
Morgan and his associates might find themselves 
unable to carry out the bargain. The discussion is 
mainly of value because it shows that Parliament 


is not oblivious to transactions of infinite 
importance to this country, and, indeed, to 
the world; nor is the end yet in sight. 


It was not likely that Mr. Morgan and the Steel 
Trust represented the limit of American enterprise. 
The purchase wholesale of our Atlantic passenger 
lines came next, and now we learn that the building 
of ships on a very magnificent scale is to be under- 
taken, and to that end there is a Shipping Bill under 
discussion, and the industry is to be subsidised and 
brought to perfection by the aid of the whole tax- 
paying American public. Mr. Andrew Wheeler, 
treasurer of the American Iron and Steel Association, 
has been stating his opinion on the questions in- 
volved. He is good enough, on the one hand, to 
assure American shippers that they have nothing to 
fear, even from a shipping monopoly—State-aided 

and on the other, he is careful to explain that Great 
Britain will be none the worse of the Atlantic combi- 
nation. He points out that the United States railway 
companies hold the key of the position. “ Intelli- 
gent observers,” he says, “ need not be reminded 
that the grouping together of our great railway 
systems into a few hands has precipitated and made 
easy the combining of the leading steamship lines 
into one management. Looking at the outward 
Transatlantic service, it will be seen that England 
takes from us mainly agricultural products. These 
products are brought to the seaboard by associated 
lines of railroads, among which complete harmony 
exists. Perhaps I am not overstating the matter 
in saying that the ultimate shipment of this vast 
tonnage can not only be influenced, but actually 
determined by the actions of the railroads.” We 
shall consider what this means ina moment. We 
must first give his argument concerning the position 
of this country in future as a mercantile sea power. 
China, Japan, and the east and west coasts of South 
America have a population of some 500,000,000 of 
souls, who are served almost entirely by British 
ships. It is this trade that Mr. Wheeler and his 
friends desire to get hold of. “It isin this field 


rather than in the Transatlantic service that the 
friends of the American merchant marine look for 
great national results. The passage of the shipping 
Bill would immediately put on foot projects resulting 
in lines to all the distant markets named, and aside 
from the direct employment of thousands of people, 
would stimulate, as no other plan can, the export of 
American manufactured goods. The failure to pass 
the Shipping Bill will leave matters in these vast 
fields of activity precisely as they are, England and 
Germany controlling with undisturbed sway these 
wide markets, with no possible chance of any 
increase at present in American lines.” If this he 
true, Mr. Wheeler will, perhaps, pardon us if we 
say with all sincerity that we hope the Shipping 
Bill will not pass. 

The influence of the railways is readily explained. 
In a general way railways work in competition : 
under special circumstances competition does not 
exist. When railways are the property of the State, 
there can be no competition. The same result will 
be brought about when companies “ pool’’ their 
earnings, or when the railways become the property 
of a few individuals. The tendency in the United 
States for many years has been to individualisation. 
Such men as Vanderbilt, for example, controlled an 
enormous mileage. The position in the United 
States is to-day unprecedented. Owing to special 
causes, wealth has accumulated in the hands of a 
comparatively small body of men. Mr. Rockefeller, 
for example, is said to own property, nearly all 
realisable, worth one hundred millions sterling. A 
result of this concentration of wealth in the hands 
of a few able men is that they are able to do the 
work of the world very much in the way that seems 
to them best. Owning much railway property, they 
see that they so far possess only one link in the 
great chain of intercommunication; and it is the 
most natural thing in the world that they should 
desire to add fieets of ocean steamers as adjuncts to 
their railways. In a small way we have done in 
this country precisely the same thing. Those of our 
readers who have perused the series of articles on 
the Channel service appearing in our pages will have 
learned that at first private individuals or private 
companies owned tlie steamers which connected 
such ports as Southampton or Dover with the 
Continent. After a time the railway companies 
took the sea service into their own hands. The 
difference between the operations of Mr. Morgan 
and his fellows and that of our own railway 
directors is only one of degree. Instead of railway 
steamers to cross our narrow seas, the American 
capitalist proposes to build huge vessels to bridge the 
Atlantic. If a profit could be made, he would, on 
the same principle, lay telegraph cables. It is in 
the concentration of great wealth in a few hands 
that the danger of this country lies. It is no longer 
inconceivable that all the shipping worth having in 
the world might be owned by a comparatively small 
number of individuals. The possibility of such a 
condition never crossed the minds of the political 
economists of the last generation. The men of 
to-day are only beginning to understand these 
things, and to admit that combinations of mercantile 
power are feasible whose magnitude we are scarcely 
yet competent to grasp. The trouble of it all is 
that there does not appear to be any limit to the 
advance that the individual may make. One man, 
at all eyents, in the United States seems to realise 
the danger; that is President Roosevelt. His rival 
at the next presidential election will be Senator 
Hanna, who is supposed to favour gigantic trusts as 
much as the President is opposed to them. It is 
easy to give a free rein to the imagination and form 
a picture of what is likely to occur in the develop- 
ment of the ideas of multi-millionaire capitalists. 
We think that it is more than probable that the 
events of the next ten years will make the imagina- 
tions of this moment appear very tame and sober 
speculations indeed. Nothing is likely to stop the 
march of events but a great war, or that which is 
more improbable—a social revolution brought about 
by popular rebellion against the tyranny of trusts. 

We have heard it argued that if Great Britain had 
sufficient enterprise she would meet America on her 
own ground and defeat her. It is quite true that in 
certain directions Britain’s persistence and skill will 
enable her to hold her own. But itis equally true 
that she cannot possibly. work along the same lines 
as the United States. The reason is simply that 
there are no men in this country who possess the 
required wealth. There is no sufficient concentration 
of capitalin a fewhands. There are several men, for 
example, in the United States who, by acting to- 
gether, could obtain absolute control of the London 
and North-Western Railway. Nothing of the kind 
is true of this country. The effect of this con- 
centration of capital in a few hands is potent for the 
production of great effects. It is a matter of 





common knowledge that a business which pays one 
or two proprietors 15 or 20 pe~ cent. usually fails, 
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when converted into a limited company, to pay 
half as much. The reason is mainly that no board 
of directors can act with the promptness and single- 
ness of purpose of a single proprietor. The share- 
holders, or, more strictly speaking, the board of 
directors, of British railway, shipping, or industrial 
companies will find themselves fighting not com- 
petitive boards at the other side of the Atlantic, 
but individual capitalists whose wealth is not greater, 
yast as itis, than their astuteness. 








LITERATURE. 


The Second of the New Volumes of the Encyclopedia 
Britanntca—being Volume XXVI, of the Completed Work. 
London: The Times office. 1902. 

Tuts, the second of the new volumes of the “ Encyclopwdia 
Britannica,” in no sense falls short of the first in point of 
excellence and of being brought up to date. It embraces 
subjects from Austria-Hungary to Chess, and contains a 
large amount of matter of engineering interest. To deal 
adequately with all of this would occupy much more 
space than we can afford, and we can merely outline some 
of them. Passing over Bacteriology as a subject which, 
though in some of its branches largely useful to the 
engineer, is hardly what may be called in itself an 
engineering subject, we find that “ Boilers” is the first 
matter to occupy our attention. Did we but say that the 
article had been written by Mr. J. T. Milton, it would be 
enough to convince the engineer of its accuracy and 
weight. Mr. Milton’s name is known throughout the 
engineering profession, and he is an acknowledged 
authority on boilers. It is a fact worthy of notice how 
that, so far certainly as concerns the subjects in which 
we are specially interested, the editor has managed to 
obtain articles written by just those who should have 
written them. The labour of bringing this about must 
have been immense. 

In his article on “ Boilers,’ Mr. Milton passes over the 
cylindrical boiler with but few remarks, but the few he 
does give serve to tell the whole history since the 
last edition of the “ Encyclopwdia” was written. It is a 
short story to tell. It amounts, almost entirely, to “ in- 
creased pressure.” Twenty-five years ago 60 lb. per 
square inch was a fairly high pressure. The cylindrical 
land boiler is now in many instances made to stand a 
working pressure of 200 lb. per square inch. The water- 
tube boiler naturally, seeing its more recent introduction 
and the interest which it has lately evoked, calls for a 
more extended notice. All types of the larger land and 
marine boilers of this class are described, whilst most of 
them are illustrated. Possibly this is the most connected 
and comprehensive article of its kind and size which has 
yet appeared. One would have looked, perhaps, in this 
place for some accounts of the recent discussion, and of 
the various trials in the Navy of different types of boiler, 
but as it does not appear it may be reasonably looked 
for in a later volume. 

Passing on to “ Bridges,” we find the subject dealt with 
in a masterly manner by Professor Unwin. Examples are 
given of all the latest types of bridges, many of them 
considered from a mathematical point of view. The 
illustrations are excellent, and for the most part they 
deal graphically with loads and stresses under varying 
conditions. There are also some fine half-tone illustra- 
tions of the bridge over the North Sea and Baltic Canal, 
the Washington Bridge at New York, and the Tower 
Bridge. 

The article on “ Building,” which deals largely with the 
immense structures to be met with on the other side of 
the Atlantic, has been written by an American engineer, 
Mr. George B. Post. In this may be read a concise 
description of the steel construction in vogue in the 
United States, as compared with the methods employed 
in this country. : 

“Canals and Inland Navigation ” form an interesting and 
complete record and summary, which has been prepared 
by Sir E, Leader Williams and General O. H. Ernst, 
member of the United States Isthmian Canal Commission. 
The Manchester’Ship Canal not unnaturally creates the 
central feature round which the article is written, being 
described in detail and at some length, but the whole of 
the other important canals of the world receive quite 
sufficient mention for a grasp of their leading characteris- 
tics to be obtained. It is to be regretted with regard to 
the American Inter-oceanic scheme that the volume had 
to be published before the final decision as to which 
route should be adopted was arrived at. 

A wonderfully lucid dissertation on cement comes from 
the pen of Mr. Bertram Blount, who is not only extremely 
well versed in his subject, but who combines with a wide 
and varied knowledge the ability to write in a style 
which is greatly above the average. As might be 
expected, this article is brought quite up to date and, 
without being long, deals with the history and carrying 
out of practically every system of cement manufacture. 

Chemistry pure and simple can hardly be called engi- 
neering, but the two sciences are closely allied at many 
points. It will therefore not be out of place to mention 
briefly that the article on this subject has been prepared 
by Professor H. E. Armstrong. In this, to use the 
author's own words, “the attempt has been made to pass 
briefly under notice what appear to the writer to be the 
more important problems in chemistry which have been 
the subject of discussion during the period 1875-1900, 
and besides indicating the directions in which progress 
has been made, to give some idea of the problems which 
press for solution.” Professor Armstrong's efforts in the 
directions he indicates appear to have met with complete 
success, 

When we come to consider the volume as a whole, we 
can say that in every direction in which it is examined it is 
found to have been brought thoroughly up to date and to 





have been prepared with evident care. It is not only in 
one thing and another here and there that these 
characteristics are to be noticed. In everything which 
we have tested the matter is brought certainly up to 
the year 1900, and in the majority of cases to the 
year 1901—sometimes to the latter end of that year. 
How great an effort this must have entailed may be 
gathered by a comparison with the original volumes, and 
the length of time which elapsed between the publica- 
tion of the first and the last of them. Generally speak- 
ing, too, the scope of the work has been widened and 
made more useful. The printing and illustrations are of 
a first-class order, and we have not detected one typo- 
graphical error. 


Manuel du Chauffeur-Mécanicien et du proprictatre a’ Appareils 
a Vapeur. Par Henri Mathieu, Controleur Principal des 
Mines. Paris: Béranger. 1902. ; 

Tuis is a large octavo volume of 892 pages and 719 illus- 
trations. We can at the outset recommend it to all 
mechanical engineers who can read French with even 
moderate ease. M. Mathieu’s style is not perfect, but, 
as a rule, he will be found quite intelligible even by 
these who lay no claim to a thorough knowledge of the 
language. 

The first edition of the book was published ten years ago. 
We are not surprised to learn from the title-page of the se- 
cond edition that the book has been carefully revised and 
largely augmented in dimensions, for many things have hap- 
pened even with steam engines and boilers during the last 
decade. It would be impossible to attempt to follow the 
author page by page. It must suffice to give our readers 
a general idea of the purpose and scope of the book. M. 
Mathieu has written it as a guide to the very large class 
of manufacturers, steamship owners, and others who 
use steam machinery, or are interested in it and yet are 
not engineers. Yet the book is much more than a 
popular treatise. Our author has carefully eschewed 
mathematics, which is a marvel seeing that he is a 
Frenchman, and one result is that we have an admirable 
manual of steam machinery for students and young men 
going through the shops, while foremen and works 
managers can hardly fail to find much useful information 
within its covers. 

The author begins with certain definitions. Some of 
these strike the English readers as novel, or, at all events, 
unusual, The old-fashioned word “caloric” has long 
disappeared from our nomenclature, but M. Mathieu 
retains it. After explaining that our conception of heat 
is derived from our bodily sensations, he goes on to say 
that it is convenient to restrict the word “ heat” to the sen- 
sation which we experience, and “caloric” to the cause of 
that sensation; but as we goon we find that he has by 
no means adhered to this system. We have brief state- 
ments of the principles of thermodynamics, and the 
reader is referred for further information to various 
authorities. - 

He next proceeds to supply information concerning the 
materials of all kinds used in the production of power 
by steam. Thus, the third chapter is entitled “ Notions 
sur l’Air et la Combustion.” The fourth chapter is headed 
“ Notions sur ]'Eau et sa Vapeur.” All this is very well 
done, no space is wasted, and much care seems to have 
been taken to obtain the very latest information. Thus 
we fancy it will be new to many of our readers to learn 
that the air dissolved in water contains 33 per cent. of 
oxygen instead of the 21 per cent. in atmospheric air, 
a fact which would go some way to explain why corrosion 
goes on rapidly under certain conditions. The next 
chapter briefly describes the process of making wrought 
iron, and we see that the credit of inventing the steam 
hammer is given to M. Bourdon. Combustibles are 
next dealt with, and then we come to boilers. This 
section is profusely illustrated. For the most part the 
engravings are very good, and very badly printed. This 
is a quite common defect in French books. They have 
much to learn at the other side of the Channel in 
the art of printing engravings. M. Mathieu’s research 
has been enormous. He gives _ illustrations—usually 
to a good scale—of, we are tempted to say, every 
steam boiler in use, and of some which we cannot 
think have ever got far beyond the experimental 
stage. It seems to be next to impossible for any steam 
user to have a boiler on his premises which is not 
described here. There is a very interesting chapter on 
boilers for motor cars ; and that nothing may be omitted, 
our author has something to say about boilers for produc- 
ing hot water for heating purposes. _Superheaters, 
dryers, and emulseurs are described. These last are 
things little known in this country. They are devices 
intended to promote circulation within a boiler. Thus, 
for example, the Dubiau emulseur consists of a couple of 
curved plates, nearly embracing the furnace flue, and 
standing 3in. or 4in. away from it. At the top these 
curved plates are riveted to a flat plate, in which are fixed 
a number of tubes, the upper ends of which stand above 
the level of the water in the boiler. The water enters the 
space round the furnace below, and is carried up by the 
rush of steam above the water level, descending again 
outside the emulseur. It is claimed that remarkable 
efficiency of heating surface is thus obtained. 

There is not, we suppose, any apparatus that has ever 
been used with even moderate success in connection with 
a boiler that is not mentioned or illustrated in this book. 
Smoke-consuming grates, water heaters, feed pumps, 
check valves, injectors—their name is legion. Anyone 
who proposes to take out a patent in connection with 
steam boilers or furnaces will do well to consult this book 
first. He will probably save money by so doing. 

Almost the same words may be used about the steam 
engine. M. Mathieu begins at the beginning with a his- 
torical sketch, and takes the reader down to the very 
latest developments of steam machinery. The final 
chapters are devoted to instructions for managing engines 
and boilers and making repairs. A long appendix con- 
tains official documents, from which we Bas how much 





we have escaped in the way of legislation in this country. 

Altogether we regard this as a most valuable book. 
There is certainly nothing at all like it in the English 
language, and we venture to think that both the author 
and an English publisher might find it a profitable trans- 
action to bring out a translation of M. Mathieu's volume 
in this country. 





SHORT NOTICES. 

The Country Gentlemen’s Estate Book, 1902. Coronation edition. 
Edited and compiled by Wm. Broomhall. London: The Country 
Gentlemen’s Association, Limited. 1902. Price 3s. 6d. net.—This 
is a volume of over 500 pages of varied and useful information. 
Everyone concerned in the management of a landed estate will 
find something to interest and instruct him. As a book of refer- 
ence, it should find a place in the estate office. 

-hotography : The Watkins Manual of Exposureand Development. 
By Alfred Watkins. London: Geo. Houghton and Son, 
Price 1s. net.—A most useful little book, brimful of good advice 
and useful hints. It will prove of service to all grades of photo- 
grapher, from the novice to the expert. Several of the methods 
advocated are quite novel, and all tend towards simplification and 
good results. We have read the book with great interest. 
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C. Naud, Editeur. 

Steam Heating and Ventilation. By William 5. Monroe, M.b. 
New York: The Engineering Record, 1902, 

Handbook for Street Railway Engineers. By H. B. Andrews, C.E., 
Boston. 1902, New York: John Wiley and Sons. Price 1-25 dols. 

The American Invasion. By Sir Christopher Furness, M.P. With 
illustrations. London: Simpkin, Marshall, Hamilton, Kent and 
Co., Limited. 

Motor Cycles and How to Manage Them. Fifth edition. Com- 
pletely re-written. By A. J. Wilson. 1902. London: Iliffe and 
Sons, Limited. Price 2s. 6d. net. 

Notes on the Construction and Working of Pumps. By Edward C, R. 
Marks. Manchester: The Technical Publishing Company, Limited. 
London: John Heywood. Price 3s. 6d. net. 

Diagrams of Mean Velocity of Uniform Motion of Water in Open 
Channels: Based on the Formula of Ganguille and Kutter, Prepared 
by Irving P. Church. New York: John Wiley and Sons. London : 
Chapman and Hall, Limited. 1902. 

Alternating-current Machines: Being the Second Volume of Dynamo 
Electric Machinery: Its Construction, Design, and Operation. By 
Samuel Sheldon and Hobart Mason. New York: D. Van Nostrand 
Company. London: Crosby Lockwood and Son. 1902. Price 
12s. net. 

The Mechanics of Engineering. Volume Il. The Stresses iu 
Framed Structures, Strength of Materials, and Theory of Flexure, 
de. de. By A. Jay Du Bois. Firat edition. First thousand. 
New York: John Wiley and Sons. London: Chapman and Hail, 
Limited. 1902. Price £2 2s. 

American Industrial Conditions and Competition: Reports of th 
Commissioners Appointed by the British Iron Trade Association to 
Eayuire into the Iron, Steel, and Allied Industries of the United 
States. Edited by J. Stephen Jeans. London: Offices of the 
British Iron Trades Association. 1902. 








THE REGISTRATION OF MOTOR VEHICLES. 





Tue following is the text of the Bill which is now 
before Parliament to provide for the registration of motor 
vehicles, and to amend the Locomotives on Highways 
Act, 1896 :— 

1. After the commencement of this Act any person driving or 
assisting to drive a vehicle as herein defined on a public highway 
shall, unless some person is registered as owner thereof, and unless 
such vehicle bears thereon a number or such other mark of indenti- 
fication as may be prescribed, be guilty of an offence punishable 
summarily. 

2. In addition to the powers conferred by the Locomotives on 
Highways Act, 1896—hereinafter called the principal Act—and 
notwithstanding anything in the said Act contained, the Local 
Government Board may make regulations : 

(1) Prescribing the conditions under which and the mode in 
which and the places where the registration and numbering 
of such vehicles may be effected, and the persons—residing 
in the United Kingdom—also may be registered as owners of 
such vehicles, 

(2) Fixing a sum not exceeding five shillings per annum for 
each vehicle, which shall be charged and paid to the County 
Council in whose district the licence is granted as duty or 
licence in respect of such registration, and which duty shall 
be levied and dealt with as the additional duty imposed by 
the principal Act, such licence money to be applied in aid of 
the highway fund of such County Council. 

3. The person proceeded against for breach of any by-law or 
regulation made under this or the principai Act or of any provision 
of such Acts may appeal to the Court of Quarter Sessions. 

4, ‘* Vehicle” shall mean and include any vehicle referred to as 
light locomotives in the principal Act, as well as any vehicle pro- 
pelled by mechanical power if it is designed to carry its load upon 
its own platform, and does not exceed, including such load, a total 
moving weight of 14 tons, or when used for the purpose of drawing 
one vehicle does not exceed a joint total moving weight of 20 tons, 
and which is so constructed that no smoke or visible vapour is 
emitted therefrom, except from any temporary or accidental 
cause. 

5. The Locomotives on Highways Act, 1896, is to be read as one 
with this Act, except Section 4, which is hereby repealed. 

6. This Act may be cited as the Locomotives on Highways Act, 
1902, and shall come into operation on January Ist, 1903. 








LIVERPOOL SELF-PROPELLED TRAFFIC ASSOCIATION, — At a 
special meeting of members of the Liverpool Self-propelled Traffic 
Association, held July 3rd, Mr. S, B. Cottrell, in the chair. The 
adoption of the report was moved by Mr. H. W. Rushton, seconded 
by Mr. Henry Fowler, and carried unanimously. The oe 
resolutions, proposed by Mr. Danson Cunningham, seconde 
by Mr. Thomas Lioyd, were carried unanimously :—‘‘ That there 
be in future one Vice-president instead of three, and that Sir 
Alfred L. Jones, K.C.M.G., be elected to that office ;” ‘‘That the 
office of Chairman of Council be filled annually as from July Ist in 
each year, and that Professor H. S. Hele-Shaw, F’. R.S., be elected 
Chairman for the year ending June 30th, 1903.” A vote of thanks 
to officers of the Association was proposed by the Chairman, 
seconded by Mr. C. H. Bishop, and carried unanimously, and 
replied to by the Hon. Secretary. Messrs. S. B. Cottrell. 
W. Becket Hill, Conrad 8. Pain, and John Wilson, retiring 
Members of Council, were re-elected, and Mr. Leonard William- 
son was also elected a Member of Council. A vote of thanks 
was carried to the Chairman for presiding, on the motion of 
Mr. J. Walwyn White. 
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NINTH INTERNATIONAL NAVIGA- | 
TION CONGRESS. 
No, IL.* 

Fotiow1ne the ceremony of the opening of the Con- 
gress by his Imperial Highness the Crown Prince, re- 
ported in our issue of the 4th July, the members were 
taken on the Rhine in steamers, to view the harbour of 


THE 


| 





GREENHEART GATE AFTER TWENTY YEAR3—MITRE POST | 


Mr. Squire showed drawings of greenheart gates at Bom- 
bay, which were replaced after sixteen and twenty years’ 
use respectively. These are produced on this page. The gate 


| occupying the most exposed position was the first to be 


condemned. Owing to the fact that steel corrodes more | 
rapidly than iron, he suggests that the outer skin should | 
be of iron, and the interior framing of steel. The | 
strongest advocates of iron gates allow them a life of | 
‘orty years. M. Nelemaus claims sixty years, but admits | 
shat the gates on the Zuid Beveland Canal are in very | 
bad condition after thirty-five years’ wear. Mr. Hunter 


| estimates thirty years as a fair average life for steel | 


ates. | 
. The gates of the Kattendyk sea lock at Antwerp, which | 
was opened in 1859, were first built of wood. The heel | 
and mitre posts, top and bottom ribs were of oak, the | 
rest of the ribs of pitch pine. The entrance is 80ft. | 
wide, and the gates 35ft. deep and 28ft. deep respectively. | 
A difficulty was experienced in working the deeper gates, | 
evidently due to design, and not to failure of the material. | 


| The outer gates were replaced by iron in 1870. These iron | 
| gates suffered damage from collision, and appeared also to | 
| be strained, and had evidently been a source of trouble in 


working for many years. In 1895 it was decided to | 


| renew them, and as the original timber gates at the | 


upper end of the lock were still in use, it was determined 
to revert to wood for the deeper gates at the outer end. 
These gates were damaged in March, 1899, stripped 
and repaired; the iron gates having meanwhile been 
thoroughly repaired, were put back into use. The cost 
of building and fixing the gates is recorded :— 


Depth. Cost per sq. ft. 


Feet. 8. 

Timber gates built 1856-57 28 18 
” 0. ? 35 23 
Iron gates built 1871-72 35 25 
ms a 1873-74 35 44 
Timber gates built 1896-97 28 27 


The design of these gates shows plainly that they were 
wanting in strength, both lateral and vertical, and it is | 
not surprising that they have caused trouble. The cost 


| of construction is also low, and may account for some- | 


Diisseldorf. The basins are of considerable extent, and | 
have a quay area of 200 acres, which is well provided 
with railway accommodation, and is equipped with e'ec- 
trically-driven cranes. 


Section 
line A 
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the river, 4500ft. in length, is set apart for re-shipment 
traffic. It lies between the basins and the Rhine Bridge. 
The banks of the basins are sloped, and the face is pro- 
tected with hexagonal basalt obtained from the neigh- 
bourhood of Cologne. 
the Rhine in large quantities, and is much used for pro- 
tecting sea and river slopes in Holland. 
sent to the south and north-west coasts of England for a 
similar purpose. One firm gets 800,000 tons per annum. 
A fine quay and promenade have been made in front of 
the town, and it is intended to move the Town Hall on to 
a site in the neighbourhood of the Rhine. The quay 
has been built far into the bed of the river, and the 
space under the promenade affords ample storage 
accommodation. 

Excursions by steamer were made down the Rhine to 
Duisburg and Rurhrort. The traffic on the river is 
enormous, steamers towing up to five barges being con 
tinually met. Some of these barges are of great size, and 
carry as much as 200 tons and upwards. They were all 
dressed with flags, and the shouts of the people and firing 
of cannon showed the interest taken in the doings of the 
Congress. 

The question of “ The Cost of Construction and Main- 
tenance of Iron and Wooden Dock and Lock Gates” was 
dealt with in six reports, viz., by Messrs. Brandt and 
Hotopp, Germany; Mr. W. H. Hunter, Manchester ; 
Mr. W. W. Squire, Bristol; M. Nelemaus, Holland; 
Messrs. Pierrot and Melotte, Belgium; and M. Joli, France. 
The subject was treated very thoroughly in all its bear- 
ings. The usual difference of opinion is to be found, but 
we venture to think that any engineer going carefully 
through the various papers will be able to come to a con- 
clusion satisfactory to himself, and that he will find data 
on which to arrive at a right conclusion. 

Taking the views broadly, the majority of the engi- 
neers were in favour of iron gates, especially for wide and 
deep entrances ; but the continental engineers have had 
very little experience of greenheart gates, and base their 
opinion on oak or fir. Oak timber is destructive to the 
iron fastenings connected with it, and is not so strong as 
greenheart. Fir is not comparable in strength with oak, 
still less with greenheart. In the muddy waters of the 
English estuaries, and generally round the English coast, 
the teredo does not destroy greenheart, but in warmer 
climates greenheart is not free from its ravages. 





* No. I. appeared July 4th. 





This material is sent up and down | 


It is also being | 


thing in this matter. 
those by Mr. Hunter. In referring to the Canada Dock 
gates, Liverpool, he quotes Mr. Lyster’s authority for 


on 
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KATTENDYK SEA LOCK GATES—STEEL AND TIMBER 


| 1857, when, on lowering the sill in 1897, deeper gates 
| were required. The Canada Dock entrance is 100ft. wide, 
and was for many years the widest in the world. It is 
also in a very exposed situation. 

We are not aware of any greenheart gates that have 
been condemned, except where alterations of entrances 
have necessitated new gates. Mr. Hunter’s price for 





| GREENHEART GATE-—HEEL POST ANO RIBS DESTROYED 


greenheart gates is very high, viz., 50s. a square foot; for 
steel gates, 33s. a square foot. Mr. Hunter also refers to 
the good work done by the greenheart gates on the Man- 
chester Ship Canal, which have on two occasions been 
run into by steamers, whose engines were uncontrolled. 
In one instance the steain vessel went through the inter- 
mediate gates, and the upper gates were badly twisted by 
the rush of water following the steamer, before the upper 
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gates could be closed. In spite of this, these gates were 
used for many months while temporary steel gates 
were being built to take their place, and were then 
repaired and are still in use. For facility of transport 
steel gates bear the palm. In England opinion seems 
divided. The north-western ports are in favour of green. 
heart gates, while the north-eastern employ iron in the 
main. At Hull both wood and iron were used by the 








GREENHEART GATE AFTER TWENTY YEARS—HEEL FOST 


Compare these statements with Hull Dock Company when they were owners of the 


docks. We are strongly of opinion that where green. 
heart can be paid for and where the teredo or other 


The quay on the right bank of | having re-used the timber built into the original gates in | worm is not powerful enough to damage it, no material 
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will stand the wear and tear as well as greenheart. 
| A long discussion followed, in which M. Joli and 
other continental engineers spoke in favour of iron. 
| Mr. L. H. Wells and Mr. Vanderlinden preferred to use 
| greenheart. 
| A-visit to the Exhibition opened last May by the Crown 
Prince formed part of the proceedings. The grounds are 
| extensive, and lie immediately below the beautiful bridge 
| which spans the Rhine. This bridge provides for two 
electric car tracks, a cart road, and two footways. The 
| platform is suspended from two steel arches of 620ft.- 
| 190 metres—span. A smaller arch is taken over the 
| quay and promenade on the right bank, while three 
| similar arches carry off floods on the left. The exhi- 
| bition buildings are tastefully arranged; indeed, the 
| city of Diisseldorf is a model which might well be 
| copied in many respects. The old fortifications have 
| been levelled and converted into boulevards. The streets 
| are wide, well paved, and clean, and have an excellent 
| service of electric trams; these are run on the overhead 
| system. The metal and colliery work of Westphalia is 
| well represented at the exhibition. Krupp’s pavilion is 
| an exhibition in itself, built with steel uprights and roof 
| trusses, amply provided with glass, the side walls being 
filled in with planking covered with light paint inside and 
light-coloured cement and sand outside. Big guns, field 
guns, and howitzers, with shot and shell, are all to ke 
| seen, as well as numberless plates that have been fired at. 
| A model of a position prepared for defence is provided 
| to a large scale. It comprises a broad and high embank- 
ment of earth in which five batteries of two guns each 
are placed, protected by spherically-shaped heavy armcur 
| plates as a cover. At the back and well below are two 
| howitzers, and also two long-range guns. The two latter 
| can be raised mechanically to the level of the top of the 
| embankment, fired, and lowered. At each end of tle 
position observation chambers are provided. A road 1urs 
| along the foot of the back of the embankment, by the 
side of which and under the earthwork the quarters for 
the garrison are built. The firm’s capabilities in ship- 
building are advertised to the full. There are to be secn 
models of the Kaiser Wilhelm der Grosse, of the Kaiserin 
Augusta, and other ships; a hollow-welded steel shaft 
145ft. long, and a shaft with a four-bladed screw | ro- 
peller, fixed in position, 245ft. long. In addition, there 
are heavy machines and wheels, pumps, and a variety of 








machinery, the placing of all of which in position must 
have cost a very large sum of money, 
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Another exhibitor has put up a ship’s stern-post with 
arms for twin-screw propellers, rudder post, &c., the 
whole weighing hard on 90 tons. Also a heavy rail of 
the Vignoles section in one length of 250ft. Working 
models of shafts for collieries and pumps, of shaft-sinking 
by the freezing process, which has been used in France 
for ten years, and is now being introduced into England 
at Washington and Easington, in county Durham, are to 
be seen, and men are at hand ready to give information | 
thereon. A geological section of the Westphalia colliery 
district to a large scale is shown, extending from Horten | 
through Weitman to Haslinghausen. Only afew of the 
items have been touched on. The exhibition should be 
seen by all those who are interested in watching the 
development of German manufactures in these particular | 
lines. 








PORTABLE BUILDINGS. 





THE necessity frequently arises, particularly in the Colonies, 
for the rapid erection of a building or shed toserve as a store, 
workshop, or dwelling. Generally the labour available is 
entirely unskilled. There exists, therefore, a demand for a 
building which may be quickly erected, and as quickly taken 
down, without the employment of any tools demanding skill. 
A method of constructing walls and roofs which meet these 
requirements has been devised by Mr E. Lloyd Pease, and 
several buildings have been constructed by the Pease’s 
Tubular Construction Syndicate, Limited, of Darlington, 
embodying his ideas. The method is very simple and 
ingenious, and will be readily understood from our sketches. 
We will first consider the roof. The rafters consist of tubes 
split their entire length on the upper side. They are made 
up into principles with wooden or steel ties and posts. The 
purlins are preferably of wood, and they are cambered as 
shown in Fig. 1. The covering consists of steel sheets. The 
two opposite ends of each plate are bent over as seen in Fig. 2, 
which also shows how the plates lie on the rafters, whilst in 
Fig. 3 the effect of driving the cambered purlin into place is 
seen. The whole roof is built up and tied together in this 
manner, no bolts or screws being necessary. For extra 
security, however, small plates are supplied to be nailed to 
the lower sides of the purlins, and so lock them together 





PORTABLE 


BUILDING 


PEASE’S TUBULAR CONSTRUCTION SYNDICATE, LIMITED, DARLINGTON, ENGINEERS 








tie buildings, we are told, are both light and cheap. 
Au interior of a building with a roof of this kind is 
illu: trated in Fig. 9, whilst a complete building erected by the 
syndicate is illustrated above. These two buildings, itis hardly 
neccssary to observe, are not portable. The views show how 

the method is applied to perma- 

nent erection, and that a good 


SSS oa = roof can be made up quickly and 


ee easily, 

It will be understood that the 
roof is erected by placing two 
principals in position with one | 
or more plates on them. The 
purlins are then put in on the 
skew, and by driving them up 








square the rafters are forced 
apart, drawing the plate tight on 
the curved tops of the purlins. 
The other rafters and plates are 
then put up in the same manner. 

The method of building up 
the walls for a portable house 
will be understood from Figs. 7 | 
and 8, the first of which shows 
the section of an intermediate, | 
and the latter the section of a | 
corner post. A is a steel tongue | 
fixed in the post. B is a part 
of one of the boards for the 
wall; it has a transverse groove, 
which fits on to A. The wedge 
C is them driven in, and holds 
it tight, and the moulding D 








longitudinally. The hollow rafters act as gutters, and in small 
sizes they are galvanised; in larger roofs they are painted | 


and fitted with internal replaceable gutters, as shown in | 


Fig. 4. For very large roofs the rafters are strengthened | 
by a tee iron as shown in Fig. 5. A view of a partial 





covers the joint and gives a 
neat finish; it is attached by 
a few screws. We are informed 
that by this system any two 
men can fill in a bay 10ft. by 5ft. in twenty minutes, and 
the building can be easily enlarged by the addition of 
further sections. It will be understood that part of 
the roof or walls may be left out for ventilating or light- | 
ing. 


| 


Fig. 9—INTERIOR OF BUILDING WITH PEASE'S ROOF 


roof is given in Fig. 6. It will be observed that the | 


purlins are always in compression, the sheets in tension, | ture of this type, which has 
and the whole structure is thus held firmly together. | London for a 


The curved form gives it strength without adding as grea~ 
an extra weight as is involved by corrugations, anu 


We have had an opportunity of inspecting a _struc- 
i been: erected near 
extension work, and were struck with the simplicity wit 
which the whole can be erected. There is a complete 





absence of bolts and nuts, so liable to leak and corrode 
the metal. There must be a large saving of labour in 





erecting compared with that necessary in other buildings 
of a somewhat similar character. 








PNEUMATIC TOOLS IN THE NAVY. 


Ir has been known for some time that experiments have been 
proceeding with a view to the adoption of pneumatic tools on 
British men-of-war. We are now in a position to announce 
that the order for the first complete installation for this pur- 
pose has been entrusted to the International Pneumatic Tool 
Company of London, whose works are at Chippenham. The 
plant is shortly to be placed on board H.M.S. Assistance, 
which it is intended shall act as a workshop to the fleet in 
time of peace, and it is being fitted up with this object. The 
installation, so we gather, is to consist of a motor-driven air 
compressor, drills and hammers of various types, air receiver, 
piping, &c., all designed for the special conditions under 
which they will have to work, and so arranged that they will 
be available for use within a few moments of switching on the 
motor. The whole idea reflects great credit on the Admiralty, 
for such a repair ship as it is evidently intended to make the 
Assistance should prove of immense value, particularly during 
maneuvres. The addition of a pneumatic tool installation 
should greatly add to its effectiveness, for it will enable work 
to bé carried out in places otherwise inaccessible. There is 
every indication that pneumatic tools have a wide field of 
usefulness on board ship—not only on warships, both in 
times of peace and war, but also in the mercantile marine. 











THE FRENCH NAVAL MANCUVRES. 


THE supreme command in the French naval manceuvres is 
this year, as last, vested in Vice-admiral Gervais, who hoisted 
his flag on board the Bouvet at Toulon on the 7th. 

The: manceuvre fleets are made up as follows :—Sixteen 
battleships—Bouvet, St. Louis, Iéna, Charlemagne, Gaulois, 
Jauréguiberry, Brennus, Hoche, Massena, Carnot (all of the 
Mediterranean Fleet), Formidable, Bouvines, Jemappes, 
Valmy, Tréhouart, Courbet (of the Northern Squadron) ; 
ten cruisers—Montcalm, Dupuy de Léme, Pothuan, Chanzy, 
Latouche Treville (armoured), and Cassard Du Chayla, 
Galilee, Linois, Charner (protected) ; three torpedo gunboats 
—Dunois, La Hire, and Cassini; seven destroyers—Durandal, 


| Yatagan, Fauconneau, Pique, Epée, Hallebarde, Espignole ; 


one sea-going torpedo boat—Filibustier. 

The Northern squadron left for the south on June 30th, 
under Vice-Admiral de Courthille. The Mediterranean fleet 
left Toulon on the 3rd instant for Algiers. During July llth 
to 15th the whole fleets will be at Oran, coaling, &c. The 
operations will last till August 6th, when the entire squadrons 


| return to Toulon. At this base 10,000 tons of coal are lying, 


and an attempt is to be made to coal the whole fleet en masse. 
This will take the whole of the 10,000 tons, it is estimated. 
The signal-light fires were made to the Northern squadron at 


tm of contractors engaged in railwa | Brest at 4.30 a.m. on the 30th. At 7.45 a.m. all ships had 


signalled ready to proceed, and at 8 a.m., in line ahead, the 
ships left harbour. 
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UNIVERSAL MACHINE TOOL. 


Ir would be difficult, if not impossible, to remove from the 


mind of the average mechanical engineer a strong prejudice | 


against a machine tool which will do everything. The 
modern tendency is, rightly, all in the other direction. There 
are, however, cases in which absence of money or lack of 
space prohibit the equipment of the machine shop on approved 
lines. Under such circumstances, the tool which will do 
everything has its opportunity. The workshops on shipboard 
afford an excellent example of the cases in which space is too 
limited to permit of a full set of machines being installed, 
and the Admiralty have recently purchased from the Process 
and Engineering Company, of 109, Farringdon-road, E.C., a 
universal machine tool, designed by Mr. Linley, for use on 
the artificers’ flat of one of his Majesty’s ships. This machine 
is illustrated below. It is capable 
of the following transformations : 
Horizontal milling machine; a 
vertical milling machine; self- 
icting sliding and surfacing lathe, 
turning 14in. between centres and 
swinging 60in., with a geared face 
plate; shaping machine; slotting 
machine; drilling machine: pro- 
filing machine. This seems an 
imposing list, but when one 
looks into it the necessary changes 
are not great. For example, the 
spindle retains a normal vertical 
position, and rotates for profiling, 
drilling, and vertical milling, 
whilst for turning and horizontal 
milling it is swung over at 90 deg. 
to its former position, but still 
rotates. For slotting and shaping 
it is given a reciprocating motion, 
but is placed either vertically or 
horizontally. Reduced to these 
simple elements, it will be under- 
stood that the machine is not 
complicated. It consists of a short 

d and knee bracket on which is 
mounted a compound table. On 
the bed is a hinged arm, capable 
of movement in a vertical plane 
only, which carries the spindle 
and part of its driving gear. It is 
raised and lowered between the 
vertical and horizontal positions 
by worm gearing, and is firmly 
clamped to the body of the 
machine. The spindle is con- 
tained within a ram, which 
is operated by a_ slot and 
connecting - rod in the usual 
way. A clutch puts either the 
reciprocating or rotating motion 
in action, the same belt being 
employed for both. When slotting 
or shaping, a slide rest of special 
form to accommodate a vertical 
or horizontal tool is fixed to the 
spindle. It is also employed for 
large boring and facing. When 
used as a lathe, this slide rest is 
removed from the spindle and 
mounted on the table. In this 
case the back poppit is fixed on 
the knee bracket, but it can be 
fixed on the table and used as a 
dividing head, the slide carrying 
the opposite centre. When boring, 
the cylinder and barrel of the 
poppit head are removed, and the 
frame used to support the end of 
the bar. 

A little consideration will show 
that, as a result of the combina- 
tion of uses, there are several movements not commonly 
found in separate machines. For example, when shaping the 
tool can be revolved through a complete circle, so that a 
cylinder might be slotted out: when milling horizontally the 
cutter can be moved across the work; when slotting, the 
position of the stroke can be altered without stopping the 
machine, and so on. Another feature to which attention 
may be called is that a complete set of operations may be 
effected at one setting. For example, a pair of brasses 
might be bored and faced, the oilways cut, and the outside 
shaped without resetting. 

It will be evident from what wehave said that Mr. Linley’s 
machine is likely to be of very considerable use on shipboard, 
but it is also believed that it will be found useful to engineers 
in @ small way of business, such as motor car and agricultural 
machinery repairing shops, as well as to power users who wish 
or are obliged from time to time to effect their own repairs or 
renewals.’ A special form of the machine with an extension 
to permit of turning greater lengths is being constructed for 
the use of mining engineers. 

We have seen one of the machines put through its paces at 
the maker’s works. It was readily changed from one opera- 
tion to another, and if not equal in finish and design to the 
productions of our best tool makers, it appeared capable of 
doing the class of work for which it is intended quite 
satisfactorily. 








SOME RECENT CHEMICAL EXPLOSIONS. 





WirHin the last two years two rather serious chemical 
explosions involving loss of life to workpeople gave us an 
opportunity of enlarging both upon the general chemical 
principles involved, and of expressing rather strongly the 
view that those in authority ought to examine critically 
the operations they superintend, in order to detect any 
latent source of danger. The particularexplosions we referred 
to at the time were the one caused by chlorate of potash at 
the works of the United Alkali Company at St. Helens, and 
that due to methylated spirit at a Denton hat factory. We 
are not to-day proposing to go over old ground, or to discuss 
at length any particular explosion which has occurred since 
the date of the above; it seems, however, of interest and 
importance to refer in a general way to one or two catas- 
trophes of varying degrees of .public concern, to all of which 


the term explosion is applicable, and in-all.of which plenty: of 





people have been found to say that such occurrences were 
unprecedented and could not have been foreseen. Of course, 
a good many accidents due to unexpected explosions happen 
in chemical and other works which do not come into the light 
of day unless fatal results supervene, necessitating a Govern- 
ment inquiry. Even then, unless the accident involves a 
serious loss of life, or is of an exceptionally interesting 
nature, the Government inquiry is apt to be crowded out of 
the papers by topics of presumably more general interest. 
Thus it may easily happen that an accident bringing to 
light a hitherto unexpected source of danger may escape 


| general recognition, and be unavailable as an important 


object-lesson to those engaged in similar enterprises to that 
which was unfortunate enough to attract the attention of 
the coroner or the Government inspector, It seems a pity 
that useful information such as is to be derived from such 
inquiries should be allowed to moulder in Government 
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archives ; indeed, we might use a stronger word than pity, 


seeing that the position of those engaged in superintending | 


chemical manufacture or processes where chemicals are used 
certainly entails definite responsibilities with regard to the 
lives of those working under their instructions, and this 
quite apart from any legal obligations under the Workmen's 
Compensation Acts. On the present occasion our subjects 
are selected at random from what has caught our eye in the 
newspapers, and no doubt the list might be appreciably 
augmented by what has not come immediately under our 
notice. 

A rather curious fatality occurred recently in a Manchester 
brewery. A cooper, who was engaged in his usual occupation 
of boring holes in casks by means of a red-hot implement, 
had occasion to operate upon an empty rum cask, when a 
violent explosion took place, the man being instantly killed. 
It was stated at the inquest that such an occurrence was 
quite unprecedented, and that it was quite unlikely that the 
man, who was steady and familiar with his duties, had con- 
tributed in any way to the disaster which befell him. The 
explanation that the red-hot tool had fired an explosive 
mixture of alcohol and air was accepted as satisfactory, and 
no blame was attributed to the brewery officials. The theory 
put forward seems to be the only one admissible, though it 
comes somewhat of a surprise to hear that nothing of the sort 
had happened before. No doubt it is a fact as regards that 
particular brewery, but we should not be surprised if a close 
inquiry revealed the fact that experience has taught others 
the danger involved in the man’s procedure. There is no 
need to insist that alcohol vapour, when mixed with the 
requisite amount of air for complete combustion, forms an 
explosive mixture of extreme potency, though to judge by the 
evidence tendered at the Denton disaster, the fact does not 
appear to be as widely known as it should be. In all 
probability, general immunity from disaster is to be attri- 
buted to the fact that, as a rule, the amount of alcoholic 
vapour has been either too little or too great to develop any 
explosive energy on the application of fire. No doubt, if the. 
practice of boring with a red-hot tool is still followed, it may 
be a very long time before another fatality occurs. But the 
Manchester lesson cannot be ignored, and it would certainly 


| seem in the highest degree desirable that its moral should not 


be lost upon others similarly situated ; hence this contribu- 
tion to its publicity. We turn now to another case, 


-also said to be unprecedented, and in which, also, a workman 
‘dealing with an-empty-barrel-met his death. The venue of 


this fatality..was a chemical works, and -repairs were-being 


made to a steel drum, a vessel which, for many purposes, has 
of late supplanted the oak barrel. A good deal of scientific 
evidence was forthcoming at the inquiry; but not to go into the 
various theories advanced, we have no hesitation in endorsing 
the opinion of those who attributed the explosion to hydrogen 
gas generated in the drum by sulphuric acid. The acid, of 
course, should not have been there in a dilute condition ; but 
it often happens that foremen or workpeople who are 
ignorant of chemistry devise their own methods for carrying 
out cleaning, or other operations, a tendency which, we think, 
ought to be discouraged as much as possible. All operations, 
down to those of quite an insignificant character, carried out 
in a chemical works, should be on lines laid down by those 
whose chemical knowledge is a guarantee against reckless. 
ness. 

Though not particularly germane to our subject, an incident 
may be mentioned as showing the danger which may arise 
from leaving too much to a workman’s initiative. A sample 
of waste material, which it is unnecessary to specify closely, 
but which contained oil of vitriol, was to be sent froma 
chemical works to an analyst’s laboratory. The duty in- 
volved was delegated to an oftice-boy and a workman, with 
| the result that the acid mixture was firmly enclosed in a tin. 
The analyst, who was ignorant of the contents of the tin, put 
it on one side until he had time to examine it, pot having 
any idea that hydrogen gas was being generated under pres- 
sure. Fortunately the explosion which followed, and which 
did a good deal of damage, occurred at night-time, otherwise 
serious personal injury might have resulted. This inci- 
dent is mentioned as a true object-lesson regarding what 
we have said above, as to leaving too much to subordinates ; 
and, as in the Denton case, we would emphasise our opinion 
that grave responsibility rests upon the managers of works, 
who either fail to acquaint themselves with the potentialities 
of the chemicals they employ, or who delegate matters 
requiring careful oversight to more or less ignorant subor 
dinates. 

Proceeding, however, to another explosion case, the litiga 
tion, only recently concluded, with regard to the ill-fated 
banana-carrying vessel which was lost on passage from the 
West Indies to England, showed conclusively that due pre- 
cautions were not taken, having regard to the existence of an 
explosive atmosphere containing carbonic oxide. 

Cases of explosion of carbonic oxide are probably very rare, as 
thisgas in a state of purity does not come into practical use, and 
| there is some excuse, therefore, for its dangerous properties 

in this direction not being widely recognised. Experiments 
| which have been made show that it is dangerous when 
present in air in any proportion from 13 to 75 per cent., thus 
showing greater power for evil than does marsh gas or fire 
damp. Turning now to quite another topic, considerable 
apprehension has not unreasonably been raised in the public 
mind by the rather frequent street explosions which have 
occurred in electric light main boxes, and it is evident that 
further light needs to be shed upon their origin. The explana 
tion that they are due to the gases evolved from over-heated 
vulcanized rubber can hardly be considered satisfactory or 
conclusive, because in some instances, at any rate, explosions 
have occurred where the cables have been of the type insulated 
| with bitumen, from which all volatile matter has been 
|removed. There certainly seems a case for further investi 
| gation in the interests of electric light companies and the 
| public alike, in order that means may be taken to prevent 
| repetition of such dangerous occurrences. To refer to one 
other matter, in conclusion, and one that is seriously engaging 

the attention of local authorities, both in the metropolis and 
| provincial cities, we have the explosions which have taken 
| place in sewers, and which have been traced to careless dis- 

posal of inflammable liquids by chemical manufacturers. 
| Such liquids as naphtha and bisulphide of carbon induce a 
| highly explosive atmosphere in the confined space of sewers, 
}and it is being sought to make it an indictable offence to 
| allow them to enter, on account of the danger accruing to 
| the workmen, who have perforce to be employed from time to 
| time therein. Though this course may entail some slight 
| hardship on manufacturers affected, yet it will be acknow- 
| ledged that it is the duty of public ies to recognise the 

maxim, Premonitus, premunitus, just as we have held it 
| to be incumbent on the makers and users of chemicals in the 
conduct of their several businesses. 














THE JNsvirution OF JUNIOR ENGINEERS.—-On Saturday, July 
5th, the members of this Institution paid a vixit te the American 
Exhibition at the Crystal Palace, the exhibits of Babcock and 
Wilcox, the Fairbank’s Company, Charles Churchill and Co., W. C. 
Horne and Sons, the Blaxton Engineering Company, the Niles 
Bement Pond Company, and Stirling’s Motor Carriages Company, 
receiving special attention. Another feature of enginecring interest 
noticed was the reglazing of the centre transept roof, consisting of 
100,000 square feet cf Mellewes’ patent glazing, in which no putty 
or paint is used. Previously to entering the exhibition, Mr. J. W. 
Wilson and Mr. Maurice Wilson, the Principal and Vice-principal, 
showed the members over the Crystal Palace Company’s School of 
Practical Engineering, carried on in the South Tower, which is titted 
up for instruction in mechanical, civil, electrical, and colonial 
engineering. For the facilities which had been extended in con- 
nection with the occasion, the chairman of the Institution, Mr. 
Percival Marshall, expressed the members’ acknowledgments before 
they dispersed. 

THE Society OF Arts.—The Council have awarded the Society's 
Silver Medal for the following papers read before the Society 
during the session 1901-2:—At the ordinary meetings:—To J. 
Gordon Parker, Ph.D., for his paper on ‘* Leather for Bookbind- 
ing ;” to Herbert Stone, for his paper on ‘The Identification of 
Wood, and its Application to Scientiticand Commercial Purposes ;” 
to Professor George Forbes, F.R.S., for his paper on ‘‘ Range 
Finders ;” to Professor Roberts Beaumont, M.I. Mech. E, for 
his paper on “ Recent Inventions in Weaving Machinery ;” to 
E. Price-Edwards, for his paper on ‘Sound Signals ;” to J. Clifton 
Robinson, Assoc. Inst. C.E., M.I.E.E., for his paper on ** Electric 
Traction : London’s Tubes, Trams, and Trains ;” to Major-General 
Sir John F. Crease, K.C.B., for his paper on ‘‘ Ceuta and Gibral- 
tar ;” to Edward T. Scammell, for his paper on ‘‘ The Timber 
Resources of the Australian Commonwealth ;” to H. Warington 
Smyth, for his paper on ‘‘ Boats and Boat Building in the Malay 
Peninsula.” In the Indian Section :—To Professor Wyndham R. 
Dunstan, F.R.S., for his paper on ‘‘ The Coal Resources of India ;” 
to Thomas William Holderness, C.S.1., for his paper on ‘‘The 
Indian Famine of 1899, and the Measures taken to meet it;” te 
Thomas Jewell Bennett, for his paper on ‘“‘The Past and Presen‘ 
Connection of England with the Persian Gulf.” In the Colonia. 
Section :—To Commander B. Whitehouse, R.N., for his raper ‘“‘To 
the Victoria Nyanza by the Uganda Railway ;” to W. reston, 
for his paper on ‘‘The French-Canadian Relationship to the 
Crown.” In the Apes Art Section :—To Halsey Ricardo, for 
his paper on ‘The Architect’s Use of Enamelled Tiles;” to Rev. 





Henty Thurston, 8.J., for his-paperon’‘ The History of the Rosary. 
in all Countries,’ sue ows - 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl. for the opini 





of our 





GERMAN VU, ENGLISH STEEL, 


Sin,—Your correspondent ‘ X.,” on page 634 of your issue of 
June 27th, makes some sweeping statements to the detriment of 
English steel makers, but as he is apparently sincere it is desirable 
to examine and reply to his statements. 

| have considerable business relations with both English and 
(erman steel makers, and am fairly familiar with the merits and 
demerits of both. I will take the positive assertions of ‘‘ X.” 
seriatim. 

(1) ‘German steel is very loraaly in use in this country on account 
of its superior finish.” 1 reply that German steel is bought and 
used because it is usually good value for money and frequently 
cheaper than English, The best German steel is no better in 
finish than the best English steel. 

(2) ‘The German material having found its way into certain 
works, the — article will never again, in its present form, be 
accepted.” This partakes of the nature of prophecy, and as such 
cannot profitably be discussed. 

(3) ‘Joists and channels, for which they have peculiar facilities 
in a greater variety of sections over and above the English makers.” 
This statement is directly contrary to fact. Unfortunately, owing 
to the absence of standard sections in England and a certain 
narrowness of view amongst English makers which has heretofore 
obtained, the number and diversity of joist and channel sections 
in England is far in excess of the normal profiles or standard 
sections of Germany. 

(4) *X.,” having made a mis-statement of fact in regard to the 
Germans having a greater variety of sections, conjectures, ‘ this 
may in some degree account for the large portion they have of this 
market.” ‘The German makers, having the advantage of standard 
sections, are enabled to get large rollings at a time of any one 
section; they thereby avoid incessant roll changing and loss of 
production, with a consequent decrease in cost of production 
of many shillings per ton, particularly in large sizes. Such large 
portion as the German makers have of this market is due mainly 
to lowness of price, and to the certainty that buyers feel of getting 
quick deliveries whenever they order standard sections, 

(5) “Bars, angles, flats, and sections.” ‘With one notable 
exception, you cannot in this country obtain steel bars of the 
finish that you can from Germany. They are nothing like so well 
rolled, the edges are not so syuare, neither are the bars so correct 
to size.” ‘‘ Bars are sent in much straighter, and cut off much 
more exact than any bars that you can get in this country.” By 
finish ‘*X.” doubtless means cleanly surface or comparative 
freedom from scale. This is secured in most German works by 
turning on a jet of steam or water spray mnder pressure during 
the finishing passes of the hot steel through the rolls. But there 
is more than one works in this country that adopts this device. 
But not so large a proportion of the total works in Britain employ 
seale-cleansing means as in Germany. The best British practice is 
fully equal to the best German ip finish. If bars are ordered to 
be straightened they are sent so. As to accurate cutting, my 
experience is that in modern steel works all over Europe makers 
want about an inch wargin under or over on specified lengths in 
cutting bars while hot, and about l4in. to 2in. if the margin is to 
be taken over the specified length, and nothing under. 

(6) The ‘‘basic” process of steel making—although “ basic ” 
steel is usually softer than the “‘ stiffer” steel usually produced in 
open-hearth, acid-lined furnaces—has nothing to do with straight- 
ness and cutting to lengths. 

(7) The question of the 3in, by din. by 4in. in angles received from 
an English works quoted by your correspondent is an illustration 
of trade custom. The custom amongst British steel works supply- 
ing angles, &c., has been, and is, to send the bars to their 
customers in the shape in which they are found on leaving the 
cooling bank. The process of machine straightening in a cold state 
is performed in the shipyard or bridge yard, &c., at which the 
angles are used up. Suitable straightening presses have usually 
been part of the plant of any well-titted shop for structural work. 
It is quite a modern innovation that has required steelworks to 
machine straighten angles and other shapes in a cold state, and the 
requirement originated on orders for material for export. Neither 
in Germany nor in England can steel makers straighten bars free of 
cost. 

(8) ‘* Angles are nothing like so well finished, either to section or 
size. The ends are sawn off hot, where the Germans are sawn off 
cold.” Every person familiar with the trade in steel angles knows 
that certain thicknesses are rolled in finishing passes through the 
rolls. The number of grooves in the rollsis limited, so that certain 
thicknesses can only obtained by spreading the rolls apart. 
Such spreading to secure increased thickness prevents accuracy of 
section, For example, a 3in. by 3in, angle, with most makers, will 
have one of the finishing grooves in the rolls at Zin. thick, the same 
section ordered ,%in. thick would probably result in flanges 
measuring 3,4in. by 3;',in.—the angle would be rolled in the Sin. 
by 3in. by in. groove rolls spread apart to get the increased 
thickness. German steel sections are usually rolled in non-reversing 
three-high mills. English sections are mostly rolied in two-high 
reversing mills. I am quite sure that German steel shapes are 
sawn hot approximately to lengths as in English works. It is 
emphatically not the custom of German makers to saw theirangles, 
&c., cold, unlesssuch cold sawing is specially ordered and specially 
paid for. If your correspondent’ has had German bars with cold- 
sawn ends—or were they or cold at the shears to fixed 
lengths ‘—without special stipulation to that effect, there is some 
special explanation, bars from stock, &c. 

(9) ‘Plates ” There is considerabie diversity in finish and Hat- 
ness amongst British works. Before touching this point, I should 
like to know the thickness of plates and the areas with which your 
correspondent has had experience. 

(10) ‘*Chequered plates.” Your correspondent shou'd, in the 
instance quoted, insist upon being allowed the excess weight. But 
he is right if he oe that English chequer plates, as a whole, leave 
much to be desired when compared with German. 

(11) ‘*Special or exceptional sections,” Probably every steel 
roller in turn has lost money in rolling odd or exceptional sections. 
Many of us form, before experience, too sanguine expectations as 
to cost, output, percentage of wasters, &c., of the exceptional 
section. British works prefer straightforward work, and, on the 
whole, results justify the preference. But although I have made 
contracts in both countries for exceptional shapes, I have not 
found English makers less accommodating or less reasonable to work 
with than German makers. Much of our odd-shaped work in 
England has been confined to rolling in wroughtiron. The mills in 
which iron is rolled are frequently unsuitable for rolling shapes 
from steel billets, All our older rolling mills are, as a rule, a 
powered for steel rolling and too weak in mill construction. But 
capitalists and others will find out that there is money to be gained 
in putting down new and special mills for particular purposes, and 
during the next few years will doso, 

(12) ‘The English maker is constantly grumbling at the lightness 
.of the section, the German is always asking that the section may 
be kept as light as possible.” It is rather contrary to common 
sense to ask for sections to be kept as light as possible. Unless 
some particular shape is too heavy for a particular mill, all sensible 
makers want ‘‘output,” and prefer heavy sections to light. With- 
-out some explanation this statement will not pass. 

‘“*X.” says he has never had the pleasure of going over a 
‘German works. If I had the pleasure of knowing your corre- 
.spondent I should no doubt be able to satisfy him in this respect. 
But I can tell him in advance what he would find in probably 
every German works, viz., cleanliness, neatness, order and 
\procision, 





If he went into a coal washery he would find it as cleanly kept 
asa dining room. Round about the blast furnaces, even in the 
Bessemer shops everything is neat and orderly, well organised and 
well controlled; no piles of scrap or odd castings or parts of 
engines or rolls scattered about higgledy-piggledy, as one sees 
round about most English works. In the stock-yards, girders, 
channels, &c., all neatly stowed end to end. He would meet the 
heads of large establishments not more acceptable and not better 
gentlemen than those who preside over or manage similar large 
establishments in England; but in Gamay te would find, 
probably, such heads better served by a more highly-educated 
staff of assistants. He would find also differences between a 
plodding, well-ordered, well-organised, well-disciplined, frugal 
people like the Germans, and a naturally clever, imperfectly 
educated, unorganised, undisciplined and wasteful people like the 
English. H. J. SKELTON, 

71, Finsbury-pavement, London, E.C., 

June 30th. 





ELECTRICAL OMNIBUSES. 


Sir,—In a note in one of your contemporaries, complaint is 
made that a well-known electrical engineer who took a prominent 
part in the deputation to Mr. Balfour had, a few days before, 
given evidence against an electrical tramway in the House of 
Commons, and apparently favoured omnibuses. 

As this probably refers to me, who gave evidence on behalf of 
the Roads Improvement Association against laying electrical tram 
rails across the existing Hammersmith Suspension Bridge, but not 
in the least on the grounds given by your contemporary’s corre- 
spondent, and as the matter is of considerable interest to the 
electrical profession, I shall be glad if you will give me space to 
bring my views before your readers. Some of them may have read 
my last year’s address to Section G of the British Association, 
in which I pointed out that one of the most important problems in 
modern locomotion is that caused by the congestion of street traffic 
in our towns, and by the undoubted difficulties which exist in 
carrying our workers to and from their homes in the country to 
their places of employment in our towns. I then pointed out that 
a great deal of mischief might accrue from an ill-considered 
occupation of our streets by tramways, and gave as one of my 
reasons that the carrying capacity of a street is not increased but 
rather diminished by laying tram rails in it, and that this is due 
to the want of overtaking power of vehicles running on rails. 

Your readers will see that there are several solutions of this 
problem of street traflic, but not the least interesting one to them 
is that of the development of electrically-driven cars or omnibuses 
to take the place of our present horse-drawn vehicles. Thanks to 
the efforts of a few electrical engineers who have, in the face of 
great discouragement, persevered with their work, we already see 
considerable numbers of these vehicles running satisfactorily in 
the streets, and I learn that the next year will see an enormous 
development of this use of electrical power. It is needless for 
me to point out how important it iz to the electrical industry that 
this development should have full scope, and every possible chance 
of success given to it. Our electrical supply undertakings will 
benefit by the charging of these accumulator cars, which can be 
carried out at fixed hours of light load. The construction and 
simplification of the cars themselves, in the means for charging 
them and maintaining them at the lowest possible cost, will give 
a field of employment for electrical engineers, so that even 
if we take the narrow and selfish view that an electrical 
engineer should consider his profession first and the public after- 
wards—a view with which I personally disagree—I think it can be 
shown that the electrical profession as a whole, and certainly the 
public generally, is likely to benefit to a greater extent by the wide 
development of electrically-driven vehicles to take the place of our 
present horse-drawn vehicles than for electrical tramways to be 
developed en certain lines of road in such a manner as to hinder 
the progress cf those smaller electrical cars, for no one, not even Mr. 
Clifton Robinson himself, imagines that electrical tramways can 
be laid in every street in our towns, and unless this were done it is 
always necessary to encourage the development of mechanically- 
propelled vehicles to take the place of the horse-drawn traffic. If 
the encouraging progress which has already taken place in the 
development of ali classes of mechanically-propelled vehicles con- 
tinues at anything like the rate attained during the present year, 
we shall.soon tind a notable decrease in the number of horses. 
Our streets will rapidly become cleaner, the surface of the road- 
way will not suffer so much from the impact of the horses’ feet, the 
reduced cost of cleansing and upkeep which will follow on this will 
make it economical, year by year, to increase the number of streets 
and roads laid with perfected surfaces. Every street which at that 
time ha: been laid with tram rails will be dangerous and difficult 
for use by vehicles having smooth tires, and all such thoroughfares 
will then be a hindrance instead of assistance to the flow of traffic. 

I know that I am not alone in holding these views, but all who 
agree with me must from time to time find themselves compelled 
to oppose the indiscriminate laying of tram rails, especially on the 
old lines of road leading out of London, which are in most 
cases the only means by which the Londoner can obtain access 
to the country, or on which garden or other country produce 
can be brought in. The promoters of these electrical tram lines 
laid on our lines of road out of London know well that their 
future profits depend, not on carrying the omnibus traftic which 
already exists, but on stimulating a greatly increased traffic by 
encouraging new building estates along their line. Thus London 
is rapidly extended along these lines of road, the traffic on them, 
other than that carried by the tramcars themselves, is more 
and more congested, and those living in London thus find them- 
selves further removed from the country scenery and country 
air. These lines are really railways, and ought to be constructed 
on land purchased for the purpose. R. E, Crompton, 

London, July Ist. 





STEAM. 

Sirk,—I am especially glad that in the letter in your last issue 
“B. T. U.” bas attacked the important point—I mean the 
essential point in which we disagree. 

As the few words he has quoted are likely to be misleading to 
those who cannot recall the original sentence, I take leave to 
quote itin full. It is in reference tothe state of the heated water 
a little while before it becomes steam, and runs thus:—‘ And 
now comes in another curious unexplained phenomenon. When a 
large amount. of the latent heat necessary for the formation of 
steam is obtained, the water has a strong tendency to become 
steam, and forthis purpose snatches the remaining [thermal] units 
from the surrounding water at the expense of its [the surrounding 
water's] latent energy—if not its temperature. Thus heat passes 
from the portion of water with an equivalent of fewer thermal 
units toa portion containing more thermal units, in order that 
this latter may complete its quantity for the formation of steam.” 

The actual words “latent heat necessary for the formation of 
steam” simply mean what scientists call in general the “latent 
heat of evaporation,” namely, the heat which is absorbed by the 
water without raising its temperature, a constant and well-known 
quantity. It is in the duty of this latent heat, and in the nature 
in which it is obtained, that our ideas differ. J accept for sake of 
argument the theory that there is no sueh thing as heat really 
latent or energy really potential. My concept does not require 
them, but I cannot overlook the outward facts of the case in order 
to make the theory simpler, as ‘“‘B. T. U.” appears to do. His 
creed, if I understand him right, is this, that heat entering water 
must do one of two things ; either it must raise the temperature 
of the water, which it will do until the temperature of evaporation 
is reached ; or else it must do work by increasing the distance 
between the molecules. From this it would appear that if you 
heat a cubic inch of water in a closed but elastic vessel, al the heat 





will at first be employed in raising the temperature of the water 
until, say, 212 deg. Fah. is reached. Now what happens if you 
still gradually and steadily apply heat! Bit by bit the molecules 
are being driven apart, until at last the cubic inch of water has 
expanded sufficiently to fill 1623 cubic inches, and is now announced 
to be ‘‘steam.” But in reality we have no gradual expansion after 
the critical temperature is reached, and that is the very reason 
why the heat which is further absorbed without either raising the 
temperature or producing expansion—by increasing the length of 
the molecular path—is termed latent. 

Let me go one step further. ‘“B. T. U.” continues :—‘“‘ This 
being so, it is clearly impossible that, unless steam is made, any 
heat can become latent.” Yet it can be observed by experiment 
that heat does become latent, i.¢., that it does disappear into the 
water, after the water has reached its evaporation temperature 
without producing steam. We are confronted, then, with these 
facts—(1) That energy in the form of heat can still be absorbed by 
the water ; (2) that the temperature of the water does not rise in 
consequence ; and (3) that the water has not expanded either as 
water or into steam as a consequence. What has become of the 
energy! Science has not failed to ask this question, and it has 
made some attempt to answer it. The only feasible explanation 
that I have heard is that the heat is converted into kinetic energy, 
which, instead of endowing the molecules with a greater mean 
velocity—which is what happens when the temperature rises—now 
endows them with a rotary motion, and when the mean velocity 
of rotation has reached a definite value—depending only on the 
nature of the material—it suddenly causes the molecules to widely 
separate, so widely that the molecules move along practically free 
paths, ‘.¢., free from the mutual attractions which occur when two 
molecules are very close together. I give you this because it 
satisfactorily accounts for the complete imperceptibility of the so- 
called ‘‘latent” heat, and the suddenness of the formation of 
steam—a suddenness which shows that the energy must be already 
there, and only needs to be converted into another form—though 
you will not fail to notice that the theory offers no explanation of 
this sudden change of form, but only an explanation of the pre- 
sence of the energy. 

I have noother concept in my mind of the latent heat, because 
I believe that this is one of the many significant points on which 
the analogy of the atomic theory fails us, but it is important to 
note that the spectroscope reveals the fact that single molecules 
have apparently more than one mode of vibration ; indeed, some- 
times, so many that they can only be explained on the supposition 
of a compound atom, such as I mentioned in my article. On this 
point Maxwell says—‘‘ On the Dynamical Evidence of the Mole- 
cular Constitution of Bodies,” Nature, March 4th and 11th, 1875— 
‘*The spectroscope shows that some molecules can execute a great 
many different kinds of vibration. They must, therefore, be 
systems of very considerable complexity, having far more than six 
variables. Now every additional variable introduces an additional 
amount of capacity for internal motion without increasing the 
external pressure. Every additional variable, therefore, increases 
_ specific heat, whether reckoned at constant pressure or constant 
volume. 

Returning to the question of the latent heat, it is perhaps evident 
now why I assume that energy can be absorbed as energy 
apparently latent, and that this energy is ready—whenever there 
is a sufficient quantity—to become potent. There is thus an 
invisible store of energy in the water, and it was one of my objects 
to show that in this way—i-., by latent storing—the energy 
necessary for the sudden formation of steam could be gradually 
accumulatedand not suddenly obtained from nowhere, as ‘*B.T. U.” 
complained in his original article. I am sorry that I did not make 
this point clearer, though I refrained on purpose from giving the 
above detailed explanation of its nature, because I did not consider 
it altogether satisfactory, and contented myself with mentioning 
that the solubility of HO in the mixture of (H,O). and (H,0), 
afforded a very simple explanation of the gradual accumulation of 
the latent heat; which I still think is one of the best suggestions. 

With regard to the dissipation of energy by the molecular bom- 
bardment on the walls of the containing vessel, I think that the 
last explanation which ‘“‘ B. T. U.” gives is the one that advocates 
of the atomic theory would uphold, viz., that it is not with the 
steel as such that the gas molecules come in contact, but with its 
rigid molecules. Given the atomic theory, I should have thought 
that this was a natural—and legitimate—explanation in which case 
the question is covered by my supposition of the perfect elasticity 
of the molecules, in order that any molecular collisions might be 
in accordance with the law of the conservation of energy. But the 
atomic theory is too frail a scaffold to be worth holding too 
closely. 

Detailed explanations of many of the phenomena connected with 
the ebullition of water are impossible in the present state of our 
knowledge. I only hope to have been able to give an outline of the 
nature of the whole process such as may appear feasible. 

Gerrard's Cross, Bucks, R. H. MARTIN. 

July Ist. 





INJECTION WATER PUMPS. 

Sik,—With reference to the description of the pair of injection 
water pumps made by us which appeared in your issue of 20th ult., 
we observe that you express the opinion that the piston, connecting- 
rods, and distance bolts between the pump and engine are some- 
what light for their work. We would, however, point out that the 
engines were designed for working under a low steam pressure, 
and consequently the rods, &c., might appear rather light in com- 
parison to the steam cyclinders, and we should be much obliged if 
you could see your way to make some mention of this in your next 
issue. GEORGE FLETCHER AND Co. 

(Pro C. T, CLackson.) 

London, E.C., July 2nd. 





THE PROTECTION OF FUNNELS IN WARSHIPS. 


Sir, —J notice in your description of the Askold you raise the 
point of the protection of the base of the funnels, and remark 
that there has been no experience as to the effect of smoke in a 
ship. This isso in recent warfare, but if you will look up the 
account of the fighting of the ironclads in the Civil War in America, 
you will find that it was one of the difficulties the Confederates 
ad to contend with. My recollection of reading the results of 
the tights was that almost all of their ironclads became quite un- 
inhabitable from smoke getting into the casemate ; and that more 
than one had to be surrendered almost entirely from this cause. 

Teddington, July 5th. FREDERIC STRICKLAND. 





CYCLES FOR SOUTH AFRICA, 

Str,— Your readers may be interested to know that at the last 
meeting of the Council of the Cycle Engineer's Institute a resolu- 
tion wes passed that a subscription be sent to the secretary of the 
South Africa Trade Committee, and that a letter be addressed tu 
the Committee, through Colonel Crompton, inquiring as to the 
mechanical requirements of cycles for South Africa. Also certain 
commercial information will be asked for incidentally. 

9, Exchange Chambers, Doveias LEECHMAN. 

New Street, Birmingham, July 2nd. Hon, Sec. 








RoyaL INsTITUTION.—A general monthly meeting of the 
members of the Royal Institution was held yesterday afternoon— 
the 7th inst. The Duke of Northumberland, President, in the 
chair. Mrs. Baily, Miss L. M. Burnett, Right Hon. Sir Ernest 
Cassel, K.C.M.G., Lady Kelvin, Miss F. A. Musgrave, Mrs. E. 
Otter, and Mr, E, Schweich were elected members, 
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MERSEY BAR AND CHANNELS OF 
APPROACH TO LIVERPOOL. 


ApmirAL Sirk GEORGE Nares, Conservator of the Mersey, 
has made his annual report to the Mersey Commissioners for 
the year 1901. From this it appears that the chief navigable 
channel has been maintained at its improved depth, but that 
no additional depth had been gained since his previous 
report. 

The report for 1901 states that ‘‘ the navigable depth on 
the dredged cut at the bar fluctuated between 25ft. and 27ft. 
during the year. By a survey made on the 17th January 
this year, there was 26ft. on the north side, near the line 
of black buoys, 28ft. in the centre, and 27ft. on the 
south side. Kastward of the Formby Lightship the depths 
had decreased one and two feet—from 31ft. and 32ft. to 29ft. 
and 30ft., and the area of deep water had been lessened. 
Between the Formby and the Crosby Lightships the navi- 
gable depth was 27ft.on the south side, 26ft. in mid-channel, 
and 25ft. on the north side.’’ 

In December, 1899, the Queen’s Channel was 27ft. deep in 
mid-channel, while on the south-east side there was no 
sounding less than 28ft. The portion of the channel found 
to have shoaled recently is near the junction of the Queen’s 
and the Crosby Channel. The sands have recently moved 
northwards somewhat, and the water has shoaled to the west- 
ward of the Bar Lightship. At the lightship the depth 
remains, as formerly, 48ft., and continues over 40ft. east- 
south-east of if, 

During the year 1901, 5,600,300 cubic yards were dredged 
from the main approach channels, and deposited outside. 
The quantities in the reports are divided under three heads, 
viz.:—(1) Dredged Cut, Queen’s Channel. This applies to 
the channel made th-ough the sand bar which used to block 
the entrance to Liverpool—see longitudinal section. (2) 
Dredged Shoals in Queen’s Channel. (3) Dredged Shoals in 
Crosby Channel. It appears by reference to old charts that 
it would have been more accurate if the two latter items had 
been headed dredging shoals and widening these channels. 
Prior to the commencement of dredging on the bar in 1890, 
the bar was the one important shoal. At low-water spring 
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successful, in six months a second hopper was put to work. 
These two had worked in the aggregate twenty-four months 
prior to December 31st, 1891, dredging during the time 
657,000 tons, and providing an additional depth of 5ft. over a 
fairly wide channel. The Dock Board were so well satisfied 
with the experiment made that an order was given for a 
dredger of 3000 tons carrying capacity, capable of dredging to 
a depth of 45ft. and loading her hoppers in forty-five 
minutes. 

In 1892 a further quantity of 1,069,030 tons was dredged, 
and the depth of water increased to 17ft. and upwards. The 
big dredger Brancker got to work in the autumn of 1893, and 
by the end of the year the depth was recorded at 20ft. 
Meanwhile the converted hoppers were set to work on shoals 
in the Crosby Channel, between the Crosby and Formby 
lightships. The success of the operations had been most 
remarkable. A second big dredger was ordered in 1894, but 
not until a depth of 22ft. for a width of 1250ft. had been 
obtained by the Brancker and her smaller consorts. 

The second big dredger commenced work in 1895, and by 
the end of the year the main channel was reported to be 25ft. 
deep. At this time the sand dredged amounted to a little 
over 15,000,000 tons, or an average of about 3,000,000 tons 
per annum, a very moderate quantity, considering the 
immense advantage accruing to the port. In succeeding 
years the quantity dredged has increased enormously ; in 
1895 alone 8,600,000 tons, more than half the previous aggre- 
gate, followed by 9,000,000 tons in 1897, added only 1ft. to 
the depth in the channel. In the last four years an average 
of about 7,000,000 tons dredged per annum has added some- 
what to the depth, but it appears that this amount of dredg- 
in 3 barely maintains 27ft. in the Crosby Channel. 

The limit has been reached under the present condition of 
affairs. From the information at hand it is impossible to 
arrive at any estimate of the material requiring to be moved 
to increase the depth further. In this connection it is 
interesting to refer to a correspondence between the late Mr. 
Russel Aitken and the Mersey Dock and Harbour Board in 
1882. Mr. Aitken sent with his letter a longitudinal section 
of the channel of the Mersey from outside the bar to above 
the Sloyne. His proposal was to dredge a channel 30ft. deep 
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SECTION OF DREDGED CUT, 


tide the depth varied from 7ft. or 8ft. as a minimum, toa 
maximum of 15ft. over a period of years. 


QUEEN'S CHANNEL, 


The late marine surveyor, Capt. Graham Hill, gave evi- | 


dence in Parliament as to the depth from 1845 to 1884. 
greatest d2pth found was about 15ft. in 1861; the least depth, 
7ft., in 1873, 
to 1884 this was the depth—one year 8ft. and two years 10ft. 


The | 


Nine feet was the usual depth, and from 1874 
difference between the estimate and the reality. 


depth was found. Under these conditions tue ordinary | 


coasting steamer was tide-bound, and deep-draughted vessels 
could only ent2r and leave the harbour at or about high 
water, and, as the dock gates are closed soon after high water, 
it was necessary to be at the dock entrance in good time, or 
wait a tide in the river. 
_ The enormous advantage obtained for Liverpool as a port 
is undeniable. The means employed is persistent dredging. 
This was commenc’d on the bar in September, 1890, in 
Crosby Channel in October, 1893, and in the Queen’s Channel 
in August, 1894, 

The following table shows the quantity of dredging done 
from the commencement in 1890 to the end of the year 1901, 
and the amount removed from the three channels :— 



































Dredged | Shoals Shoals 
Cut, | in in 
Queen's Queen's Crosby 
Channel | Channel Channel. 
From Sep., From Aug.,| From Oct., 
1890 Tons. 1894 | Tons 1893, Tons. 
to Dee, 31st, to Dec. 31st to Dec. 31st, 
1396 17,163,940 1896 4,841,150 1896 1,307,100 
1897 2,170,400 1897 | 6,876,920 1897 75,000 
1898 2,329,900 1898 | 3,686,450 1898 39,000 
1899 2,067,000 1899 | 1,839,000 1899 2,753,000 
1900 =| 2,284,650 1900 | 1,019,650 1900 4,328,780 
1901 =| ‘1,571,450 1901 | 255,050 1901 5,609,300 
Total ..' 27,587,340.| Total ..| 18,518,220 Tutal ..| 14,112,180 
Yearly total, 
Tons. 
1801 657,000 
1892 1,069,030 
1893 2,288,090 
1894 4,921,860 
WED aad. Suer ae ees ex Seu iad oie, am 2,121,500 
Co RE Soe oe ty ae gee 8,668,920 
1897 a ee oe We a tae ek wae 9,122.320 
1898 6,055,360 
1899. 6,659,000 
1900 7,633,080 
1901 7,435,800 
Grand total 60,217,740 


After 1884 some slight improvement in depth took place, 
and for a year or two 11ft. was found on the bar. 

The work of deepening was commenced by one of the Dock 
Board's 500-ton hoppers, in which was fitted the necessary 
engines and sand pumping apparatus. 


The trial proving 
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and 900ft. wid2. To obtain this he csiima‘cd that 9,000,000 
cubic yards must be dredged, and that 500,000 cubic yards 
would be all that was necessary to dredge annually to main- 
tain this channel. 

In comparing the section with the quantities of dredging 
done on the various portions, one cannot but remark on the 
Whereas 
Mr. Aitken evidently expected to find nearly all the work in 
making a 30ft. channel to lie at the bar, we find that to make 
and maintain a 27ft. channel more work has to be done inside 
than at the bar itself. 

The navigable character of the channel must not be gauged 
from the foregoing figures without taking into account the 
tidal range. The range of a spring tide on the Mersey bar 
is 30ft. The above depths are all below low-water spring 
tide. Low-water neap tide marks 10ft. above low-water 
springs, when the Crosby Channel at the last survey would 
provide 37ft. 








CEMENT WORKS AT GRAYS. 


On Friday last a number of the shareholders of the Would- 
ham Cement Company (1900), Limited, and guests visited 
the works of this company at West Thurrock, near Grays. 
The company was formed in the early part of 1900 to take 
over the existing works which had been for some time—we 


| gather for upwards of thirty-five years—engaged in the 





manufacture of cement on the ordinary chamber kiln prin- 
ciple. The works were then known as the Lion Works, and 
the name given to the cement manufactured there was the 
Red Cross Brand. We understand that at the time the 
works were taken over they were in the hands of S. Pear- 
son and Son, Limited, and, further, that this firm under- 
took to take over all the cement made at the works. The 
new company at once decided to re-model the whole of its 
plant, and to instal the newest type of machinery avail- 
able, so as to start operations under the best known con- 
ditions. The object of inviting the shareholders and guests 
to visit the works on Friday was that they might see the 
new plant in operation, active working of the major part of 
the machinery having been recently commenced after a 
stoppage of some months, during which time opportunity 
has been taken to put everything in working order. 

The company possesses its own chalk quarry, situated, 
roughly speaking, half-a-mile from the works’ site, and con- 
nected to it by two lines of railway approaching the quarry 
at two different points. Steam locomotives are employed to 
bring the chalk to the works. The other necessary constitu- 
ent of cement—clay—is brought in barges from the river 
Medway, where the company owns land. Excellent arrange- 
ments have been made oe means of wharves built out on 
piles into the river Thames—for the company’s land has a 





considerable frontage to the river—whereby not only can this 
clay, coal, and coke be unloaded, but the cement, flints, &c., 
be despatched. Moreover, the London, Tilbury, and South- 
end Railway passes close to the works and in between them 
and the quarry, and a siding is led on to the site. In fact, 
taking everything into consideration, the works would appear 
to be very fairly well placed, both as regards the obtaining of 
raw material and the disposal of finished cement. The total 
area of land—leasehold and freehold—is about 138 acres, 
which includes the chalkland. The amount of chalk avail- 
able is said to be ample for the whole needs of the com- 
pany—at all events, during the continuance of the lease—of 
which, so we gather, there are some fifty years or more to 
run—and at the full rate of output for which the works 
are designed, namely, 125,000 tons of cement per annum. 

At the present time the manufacture of cement is carried 
out in two different ways—that is to say, so far as the burn- 
ing is concerned ; but before dealing with these, we will briefly 
describe the preliminary arrangements. The chalk is 


brought from the quarry in trucks, and passes over 
a weighbridge on its way to the wash mills. The 
trucks are emptied into the hopper of a crusher, 


which delivers equally into either of two wash mills, 
placed side by side, and adjacent to the crusher. The 
clay meanwhile has been conveyed to elevated structures 
placed one on either side of the wash mills. Here the proper 
quantity is weighed out and sent down shoots into the wash 
mills. The wash mills have, of course, revolving arms driven 
by bevel gearing worked from two parallel horizontal shafts. 
The overflow from the first set of wash mills makes its way 
in each case to second mills adjoining the others, and here 
the mixture of the two ingredients is further carried on, the 
resulting slurry flowing to a common sump. From this 
sump it is elevated by means of a bucket wheel to the store 
mills, of which there are thirteen, and the discharge from 
these flows by gravity into two mixers placed side by side. 
Quite close to these is the ‘‘doctor,’’ or small mill, into 
which either chalk or clay may be shot, depending on 
whether the analyses, which are continuously being carried 
out, indicate that either the one or the other is required. 
The discharge from the ‘‘doctor’’ flows by gravity into the 
mixers, and the final overflow from these is ready for the opera- 
tion of burning. 

There are in all thirty-two chamber kilns, of which fourteen 
are of the most recent type. There is no need for us to 
describe the process of burning cement in these, as it has 
been done on several occasions in our columns. But, in 
addition to the chamber kilns, there are six rotary kilns of the 
latest kind. These, as the majority of our readers are no 
doubt aware, consist of iron cylinders lined with fire-brick, 
and mounted at an angle on rollers, so that they can be 
revolved by means of gearing. These kilns are open at both 
ends, and are 70ft. long and 5ft. in diameter. The slurry is 
pumped up to such a level that it can be fed into their topmost 
ends. Burning is brought about by the ignition of powdered 
coal blown into the lower opening by means of a jet of air. 
The coal is ground on the spot in special machinery and is led 
up to huge hoppers placed well above the firing-floor level, the 
coal being supplied to the nozzle through a worm conveyor 
connecting with the delivery of the hopper. Inside the kiln 
it is conjectured that a temperature of 3000 deg. Fah. is 
attained. The slurry as it enters the top end gradually 
gets dried, then heated, and before it gets to the bottom end 
has been, so it is stated, thoroughly burnt, the time of its 
passage being some 23 hours. Our representative saw several 
of these kilns at work. The burnt clinker falls into brick- 
lined revolving cylinders, through which it gradually passes 
to ground level, meeting on its way a crusher cooled by a jet 
of water, so that it comes out of the cylinders practically 
cold, and of a remarkably uniform black colour. 

We understand that the working of these kilns has given 
every satisfaction so far, both as regards cost and also as 
to the quality of the final ccment produced. ‘he tests 
obtained are stated to be phenomenal. 

The clinker, whether produced in the chamber or rotary 
kilns, is first of all carefully picked and is then crushed. 
It is then elevated to the top ficor of a tuilding which 
contains in all seven ball and tube mills. Gradually as it 
descends the cement is ground to the desired fineness, till at 
length it is finished and is conveyed to the storage bins, which, 
we were told, were of a total capacity of upwards of 10,000 
tons, divided into bins of 160 tons each. Extensive use is 
made throughout the works of band conveyors, which are put 
in wherever possible. By an ingenious device one moving 
band can be made to deliver into any desired bin by means of 
a specially constructed moveable carriage. Before it leaves 
the works the cement passes through an automatic weighing 
and sack-filling machine. 

Practically everything, saving the main shafting, is driven 
electrically. The main machinery consists of eight Davey- 
Paxman economic boilers of 300 horse-power each. There is 
a fine horizontal cross-compound engine made by Hick, 
Hargreaves and Co., Limited, of 1115 indicated horse- 
power, which drives through gearing on to the main shaft. 
Subsidiary shafts are driven from this by ropes. Another 
compound engine by Davey, Paxman and Co., Limited, of 
400 horse-power, drives shafting by means of ropes. There 
are two sets of double air compressors by Walker Brothers, 
of Wigan, these being for the air jets of the rotary kilns and 
for other purposes. For lighting and power there is a com- 
bined Willans-Electric Construction Company engine and 
dynamo, the latter delivering 585 ampéres at 510 volts when 
running at 320 revolutions per minute. Tramways run 
everywhere, and evidently great pains has been taken to so 
design the works that there may be a minimum of handling 
of the material, both raw and finished, and there seems every 
reason to suppose that cement should be produced at these 
works both economically and well. 








GERMANY’S SOUTH AFRICAN TRADE. 


From purely commercial considerations the end of the 
war in South Africa is welcomed warmly by German ex- 
porters. Beginning in 1900, the great depression which then 
became apparent in nearly every department of German 
industry has not yet been removed, while it has been inten- 
sified by the loss of trade with South Africa consequent upon 
the late war. In August, 1814, Great Britain secured Cape 
Colony by the payment of £6,000,000 to the Netherlands. 
Naturally enough, British trade played the leading part in 
the commerce with the Colony, but Holland, France, Ger- 
many, Belgium, and the United States began gradually to 
compete with the suzerain Power in that very promising 
field of commercial activity. With the inevitable construc- 
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tion of railways, and especially with the opening up of the 
mining district of the Transvaal, trade advanced by leaps and 
bounds, and about fifteen years ago German trade began to 
be especially conspicuous by its activity in South Africa. As 
one result of the ever-increasing needs of the growing 
mining industry, the trade of the Colony almost doubled 
itself between 1892 and 1897. 

In 1891 Germany’s direct exports to the Transvaal amounted 
only to £83,000, in 1894 they rose to £277,000, and in 1896 
they reached their highest figure with £685,000, but in 1898 
they fell to about £450,000. The German exports to British 
South Africa and the Orange Free State were estimated at 
£265,500 in 1891, at £588,500 in 1894, and at a yearly average 
of about £787,500 from 1896 to 1898. Germany’s imports 
from South Africa amounted to about £850,000 in 1891, and 
to about £1,025,000 in 1898. These imports were chiefly 
Cape wool andmohair. While a provisional trade agreement 
existed between Great Britain and Germany with regard to 
British Colonies, Germany concluded with the Transvaal in 
1895 a commercial treaty with the most-favoured-nation 
clause, and in 1897 it entered into a similar arrangement 
with the Orange Free State. Now that peace is secured, 
German exporters are anxious to see what steps will be taken 
with regard to the importation of non-British goods into 
South Africa ; at any rate, they have made up their minds 
not to expect any most-favoured-nation clause in favour of 
Germany. During the late war the German public elected 
to ‘“‘run with the hare;”’ now, in the interests of their 
greatly depressed home trade, they show an eager desire to 
‘* hunt with the hounds.”’ 

Formerly the South African Republic subjected imports to 
a comparatively high customs tariff, while the Orange Free 
State and the Transvaal entered into a customs arrangement 
for the mutual exchange of certain goods and products. 
According to the last census of 1898, the ‘‘ white’’ popula- 
tion of Johannesburg amounted to 100,000 souls, and the 
‘* Golden City ’’ pulsed with a life that demanded the latest 
products of European comfort and luxury. But the war 
changed all that for a time, and dealt a heavy blow to 
European trade with South Africa. Now that peace has been 
restored, there is every prospect of trade being resumed on 
even more extensive lines. Even eighteen months ago, com- 
mercial circles on the Continent, in spite of all their vitupera- 
tive railings at Great Britain, foresaw the future that lay 
before them in South Africa. 

Many leading firms went so far as to send out their repre- 
sentatives to be the first in the field at Cape Town and at 
Durban, but most of these ‘‘ ambassadors of commerce ”’ 
grew weary of an enforced idleness, and they returned to 
Germany. 

In two branches of trade great expectations are held in 
German circles. First, it is recognised that there will be 
an enormous demand for railway material, which will be 
bought at any price—at least, so it is believed in Germany— 
if the material is absolutely needed, and the German iron 
market hopes to be able to compete most successfully, for the 
German stocks are plentiful, and the German exporters will 
go to all lengths, even to selling their goods at less than cost 
price, in order to secure an opening in likely markets. 
Secondly, the leading mining groups have begun to order 
machinery. The laudable and patriotic action of the British 
South Africa Company in buying in England rails and rolling 
stock at a cost of £50,000 more than the material would have 
cost had it been bought in the United States or in Germany, is 
regarded in the latter country as a sign that British makers 
will receive the preference, and that the ‘‘ commercial fruits 
of Great Britain’s victory ’’ will not be allowed to pass into 
the hands of others. Nevertheless, the United States and 
Germany are making their preparations, and a keen com- 
mercial struggle must ensue. In mining and electrical 
machinery the competition to secure the market will be very 
severe. In the former branch Germany can supply rails, 
trolleys, and boilers 20 per cent. cheaper than can other 
competitors. At least, this is the German contention. 

Scarcely less are the hopes entertained by German agricul- 
tural implement makers of being able to secure the lion’s 
share in supplying the enormous deraand that must arise as 
the farms are gradually re-settled. In this respect the needs 
of the South African farmers have been studied carefully by 
German makers. 

In one respect, and perhaps it is the most important of 
all, the German maker and exporter are faced by the vital 
question of transport, as compared with their British com- 
petitors. One Berlin journal says that German shipping lines 
must be established to compete for the carrying trade 
between the ports of Europe and those of South Africa, and 
that only when this suggestion has been carried out will it be 
possible for Germany’s trade with South Africa to be de- 
veloped to still larger dimensions, which will enable the 
Fatherland to recover from the blow it has sustained in that 
region during recent years. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Oscillating paddle engines.—One of the few American paddle- 
wheel steamers with compound oscillating engines has been again 
put in service after a few years’ idleness. This isthe Connecticut, 
running between New York and Providence, vi4 Long Island 
Sound. [twas builtin 1889, but was an unfortunate boat, accidents 
to the machinery occurring from time to time. These culminated 
when one of the piston-rods of the low-pressure cylinder broke 
about 4ft. from the crank and smashed the cylinder. The boat 
was then laid up, but last year was repaired and again put in 
service, with satisfactorily results. The cylinders are diagonal, or 
inclined, and on opposite sides of the shaft. aa are 56in. and 
104in. diameter, and 11ft. stroke. Steam at 1201b. pressure is 
supplied by six gunboat boilers. In repairing the engines, several 
changes have been made, which have resulted in satisfactory per- 
formance. The low-pressure cylinder had two piston-rods, in a 
plane a to the high-pressure, but these have now been 
replaced by a single rod 164in. diameter, and the friction of the 
rod in the stuffing-box is taken up by segmental staves of steel, 
Babbitt lined. e box is made steam-tight by packing rings at 
the upperend. Water circulation is provided through the guide 
holders in the cylinder head. Another defect in the engine as 
originally built was the side thrust of the cylinders, owing to the 
difference of steam pressure in the trunnions on the two sides of 
each cylinder. In rebuilding the engine this side thrust has been 
taken up by introducing a ball bearing consisting of 100 2in. 
peli steel balls, running in hardened steel ball tracks. The 
trunnions are supported in adjustable quarter boxes of chilled cast 
iron, and provided with water circulation through annular holes 
extended lengthwise through the trunnion between the steam 
pao and ring surface. Oil lubrication is secured on the 

ttom of the moving trunnions by holes in the quarter boxes and 
groovesin the moving bearing. The valvesareof the Wheelock grid - 
iron type, and permit of delicate adjustment. The excentric rod s 


are quite small, as the valves are easily operated and require little 
power. The valves are placed on top of the cylinders, a steam 
and exhaust valve at either end. There is an independent cut-off 
gear for tripping the steam valves. 

Electric picture telegraph.—Several forms of apparatus for repro- 
ducing pictures by telegraph have been patented con time to time, 
and a _— telegraph apparatus which is said to have been 
reduced to a practical and commercial basis is now being intro- 
duced by the American Eiectrograph Company, of Cleveland, 
U.S.A. The principle of the invention is that at each end of the 
line are pencils moving in synchronism over the picture to be trans- 
mitted and the blank receiving sheet, by traversing these surfaces 
in a great number of parallel lines set closely together, the pencils 
cover practically the whole surface of the picture. The arrange- 
ment of the terminal instruments is such that the receiving pencil 
reproduces the dark and light portions of the line of movement of 
the transmitting pencil, so that the composite arrangement of dark 
lines or dots gives a picture effect more or less closely resembling 
the original. The light and shade are distributed on the half-tone 
principle, so that the transmitted picture may give all the effects of 
light and shade. The speed of transmission is very much greater 
than in former machines, by which it is claimed that the cost of the 
resulting pictures is brought down to a commercial point. The 
picture and blank sheet are each wound on a cylinder rotated at 
uniform speed, adjacent to which is a pen carriage moving at a 
uniform speed along the face of the cylinder, so that the stylus 
traces a helix of fine pitch. This is equivalent to tracing parallel 
lines across the picture. A half-tone plate of the picture to be 
transmitted is made, this being a copper plate having on its surface 
fine raised dots uniformly spaced but varying in size with the depth 
of shading at each part of the pictura. A zinc enlargement is then 
made and coated with wax, rubbed smooth so that it fills the 
depressions between the dots. The plate is applied to the cylinder 
and the circuit is closed when the stylus traverses the metal dots 
and open when it traverses the wax. The receiving pen is corre- 
spondingly pressed upon or drawn away from the receiving blank. 

Steel wheelways for wagon roads.—In discussions on road improve- 
ment in the United States and the development of traffic on the 
public roads, very broad but vague claims have frequently been 
made as to the very great advantages to be derived from laying 
down some system of steel tramway or wheelway to reduce the 
tractive force required for haulage, or, in other words, to enable the 
horses to haul much heavier loads. Numerous designs of such 
tramways or rails for them have been devised, most of which, how- 
ever, are highly impracticable, expensive, and difficult to make, 
lay, and maintain. A few stretches of such tramways, varying in 
length from 16ft. to 180ft., have been laid at different places, and 
have been loudly exploited by their advocates, but, as a matter of 
fact, a very little experience has shown to be all practically worthless 
under ordinary working conditions. The most extensive experi- 
ment has been made with rails of a pattern designed by the Road 
Bureau. Each rail consisted of an 8in. channel bar, with flanges 
downward, having a 2}in. by 24in. angle iron riveted along the 
outside flange, with its top flush with the channel ; and a 3in. by 
3in. channel riveted to the inside flange and projecting 4in. above 
the channel to form a guide to the wheels. ‘The rails were spliced 
by breaking joint with the channel and angles, and were connected 
by transverse bars. They were laid on a din. course of broken 
stone, and the length of tramway was about 2000ft. The rails very 
soon settled, bent, and bowed horizontally owing to the wedging 
action of the broken stone, and the tractive resistance on the tram- 
way was 40 lb. per ton, reduced to 20 1b. when the rails were cleaned, 
which they would not be in ordinary service. The cost of a sub- 
stantial steel tramway would be about £1120 per mile above the 
cost of the road itself, and both practical experience and scientific 
tests indicate that no such expense is warranted by the results 
obtained. 

Harbour improvements at Port Colborne, Canada.—The Welland 
Canal parallels the Niagara River—with Niagara Falls—and was 
built to open navigation between Lake Erie and Lake Ontario, the 
length being 26} miles, with a difference in elevation of 327ft., 
which is accomplished by twenty-five lift locks, all situated within 
the ten miles at the western end. The canal was built by a com- 
pany, opened in 1833, and acquired by the Canadian Government in 
1841. It has since been greatly enlarged, and will now take vessels 
of 14ft. draught. About 2500 vessels pass see. At the eastern 
end is Port Colborne, with two entrance locks—not lift locks—45ft. 
wide and 200ft. and 270ft. long. At the mouth of the canal a new 
breakwater is to be built, extending for a length of 5700ft. It will 
consist of fifty timber cribs, each 100ft. long and 25ft. wide, except 
the outer crib, which will be 60ft. wide. The superstructure will 
continuous, with the lower level or bench 10ft. wide and 7ft. above 
water, and a parapet 12ft. wide and 11ft. above water, the two 
parts being connected by steps 12in. high and 12in. wide. The 
whole work is built up of squared timbers laid close and drift 
bolted together, and braced and tied by cross pieces and longitu- 
dinals of round timber. The first tier of timbers carries a ballast 
floor of round hemlock sticks, vertical timbers are placed at 
intervals of 10ft. The outer face is sheathed with rock elm 
timbers 8in. by 12in., and the deck is of 6in. planking on 12in. by 
12in. longitudinals. The interior is filled with stone closely packed 
to the level of the deck. The new retaining walls for the canal 
basin are of stone-filled timber cuts, surmounted by two courses of 
concrete blocks for the face, a stone packing being laid behind this 
concrete wall. . 

Coal storing and handling plant.—The Lowell Gas Company 
U.S.A., has recently completed a new coal storage plant having a 
capacity of 25,000 tons. In many of the large storage plants for 
boiler houses, &c., the huge storage bin is at the top of the build- 
ing, and coal is delivered by gravity to the stokers. In 
this case, however, the coal is stored on the ground floor to a depth 
of about 40ft., and is delivered as required to a conveyor running 
to the retort house. ‘I'he building is 500ft. long and 65ft. wide 
inside the walls. The roof is formed of two rows of inclined parallel 
boom steel trusses, connected at the meeting of the lower booms by 
horizontal members which supportthe conveyor track. The trusses 
aré carried on steel columns 20ft. high braced by triangular trusses 
or buttresses on the outside, the base of the triangle supporting the 
overhang of the upper boom of the roof truss, while its apex is at 
the ground line. These steel columns are embedded in concrete 
walls. There are also removable panels of steel buckle plates, 10ft. 
wide, so that coal can be removed at various points in case of fire. 
The bottom is of concrete, sloping downwards from each side at an 
angle of 15 deg. to the top of the tunnel in which the discharge 
conveyor travels. This tunnel is 10ft. wide, and coal is admitted 
through adjustable valves. The coal is discharged by er 
wagons into a hopper, from which it passes to a cracker, whic 
reduces large lumps to the proper size. The coal falls from the 
cracker into a continuous steel chain and bucket conveyor, which 
carries it up at the end of the building and then lengthwise of the 
building, just under theridge. Trips and shoots atdifferent points 
cause the coal to be discharged at any desired part of the building. 

Bascule drawbridges at Chicago.—The city of Chicago has several 
railway and roadway bascule drawbridges across the Chicago 
River, all of which at present are of the ‘‘rolling-lift” type, in 
which the bridge rolls back on its curved heel as it opens. A 
number of other bascule bridges, however, are being built and to 
be built, to take the place of old swing bridges, whose pivot piers 
are to be removed to improve the river as a navigable stream, and 
also to increase its capacity of flow as a feeder to the drainage 
canal. Of these new bridges a number will be of the trunnion or 
fixed-centre type, and the first of these was completed in May. 
This bridge, at Clybourne-place, has a clear span of 128ft. between 
centres of trunnions, with two leaves, 64ft. long. Each leaf has 
three through trusses, 21ft. between centres, these trusses being 
9ft. deep at the outer ends, and 24}ft. deep over the trunnion 
bearings. The top boom curves down with a radius of 264ft. to 
meet the horizontal bottom boom, which carries counterweights on 





the shore side of the trunnion. On the curved boom or heel of 
each truss is attached a cast steel rack, with which gears a driving 
pinion on the abutment. The three pinions on each side arg 
driven by a train of gearing from a 38 horse-power motor. The 
main or rack pinion has twelve teeth, 6in. pitch and 9hin. wide, 
The bridge can be opened in about one minute in calm weather, 
When closed, it is made rigid by centre and end locks, and its 
motion is arrested at the end of its travel in either direction by 
pneumatic buffers, while the brake is a worm gearing with a worm 
wheel on the shaft. The bridge has two 18ft. roadways, and two 
9ft. sidewalks outside the trusses. The weight of each leaf js 
320 tons, or 640 tons in all, 

16-ton slag ladles.—The National Steel Company, U.S.A., is 
using a number of ladle cars capable of carrying 16 tons of slag 
from the blast furnaces to the dumping places. Two ordinary 
four-wheeled bogies with steel frames support the ends of a cast 
steel frame, which is dropped between the bogies so as to clear the 
ladle. Over each bogie is an upright carrying the ends of the stee] 
belt which embraces the ladle. One of these uprights also carries 
the gearing for tilting the ladle, which has a capacity of 200 cubic 
feet. The ladle frame has at each end a trunnion which rolls on q 
plate, so that as the ladle is tilted it is also carried towards the 
side of the car or truck, so as to discharge its contents as far as 
possible from the rails. To prevent any slipping of the trunnion, a 
pinion concentric with it gears with a rack at the side of the rolling 
plate. On the shaft of the ladle frame is a worm wheel, gearing 
with a worm revolved by gearing from the hand wheels, this gear. 
ing serving to reduce the speed. The ladle is so balanced that one 
man can tilt it and discharge its contents in two minutes. In 
many large slag cars the ladle frame serves also as the connecting 
frame between the bogies, and has therefore to stand the severe 
shocks which occur in hauling a train of such cars over the rough 
rails of the line to the dump. In the new cars, however, the 

ies are connected by the cast steel frame already referred to, 
so that the ladle supports and gearing are relieved of such shocks, 
and have only to sustain the dead weight. The cars are also fitted 
with regular automatic couplings, as used on goods wagons. The 
weight of the car complete is about 30 tons, 

Shipbuilding in the United States.—The census report on the 
shipbuilding industry in the United States shows a growth greater 
than during any decade previous to that ending with 1900, 
Comparatively few vessels for foreign trade are now built in 
American shipyards, although there has been a marked advance in 
this class of work since the census period. The enormous growth 
of internal commerce, however, has greatly developed the demand 
for vessels in the domestic trade, upon the Great Lakes, in the 
coasting service, and on the large rivers, In 1900 there were 1116 
shipbuilding establishments, representing a capital of £15,470,000 
and employing nearly 50,000 men. These included 44 iron and 
steel shipbuilding plants, 1072 wooden ship and boat building 
plants, and 9 Government plants. Of these, again, 8 iron and steel 
shipbuilding plants, and 114 wooden shipbuilding plants were in the 
Great Lakes. The 44 iron and steel shipbuilding plants had power 
machinery aggregating 44,100 horse-power, including 308 steam 
engines of 35,900 horse-power, 3 gasoline engines of 28 horse-power, 
and 395 electric motors of 5234 horse-power. The 9 Government 
plants have 11,000 horse-power, 95 steam engines of 7465 horse- 

wer, a gas engine of 10 horse-power, and 197 electric motors of 
2733 horse-power. The industry is represented in 33 States, of 
which 17 had a capital or product of over £200,000 each. In 1900 
there were 123 steel steamers built, of 237,379 gross tonnage, and 
£4,860,000 value ; also 6 steel sailing ships of 21,085 gross tonnage 
and £192,500 value; also 5 steel barges of 4052 gross tonnage and 
£36,000 value. The total cost of materials used was £4,717,110, 
and the value of the products was £10,073,580, Wooden vessels 
included 396 steamers of 48,932 gross tonnage and £6,000,000 value ; 
also 646 sailing ships, 839 barges, 72 canal ts, and 15,448 boats. 
The total cost of materials used was £1,980,000, and the value of 
the wooden ships and boats was £4,842,000. 


Concrete breakwater.—At the harbour of Buffalo, U.S.A., on the 
Great Lakes, a breakwater of peculiar construction has recently 
been built. It is 2750ft. long, and has a substructure of timber 
crib work filled with stone. In fresh water this construction will 
last indefinitely ; but the timber superstructure decays, and is 
damaged by the very heavy storms which occur. The timber 
superstructure has, therefore, been replaced by a concrete shell 
enclosing a stone filling, the old timber being cut away to a depth 
of 2ft. below the water-line. The width at the base is 36ft. On 
the lake side is a row of concrete blocks 8ft. wide, 5ft. high, and 
7}ft. long, weighing 19 tons each. On the harbour side is a row 
of blocks 4$ft. wide, 4ft. high, and 12ft. long, weighing 154 tons. 
Parallel with this latter row, and about 4ft. from it, is a similar 
row, these two rows of blocks carrying the concrete bench or 
banquette, 84ft. wide. On top of the lake-side blocks is a concrete 
parapet wall with a face slope of 14 to 1; while on the banquette 
is a similar wall withaslope of 2tol. Spanning these parapet 
walls, which are 12ft. apart, is the concrete covering or deck, 
made of blocks 16ft. wide, and 7ft. long. Transverse blocks 
divide the 14ft. space between the lake side and middle row of 
blocks into rectangular s s, which are filled with broken rock 
tightly packed. This rock is also packed in the space between the 
two rows of smaller blocks and in the space under concrete deck. 
The concrete blocks have dovetailed channels and ends and top 
surfaces, and when adjacent blocks are laid these channels are filled 
with concrete, which forms a key to hold them together. The 
concrete blocks were made on a long barge fitted with mixing 
machines, &c. 

Edison Portland cement works.—A Portland cement factory has 
recently been built in the United States to the designs of Mr. 
Thomas A. Edison, the noted electrician, who is manager of the 
cement company. Limestone and cement rock are excavated in 
two quarries and delivered to crushing rolls, 5ft. wide and 5ft. 
diameter, making 200 revolutions a minute. From there it goes 
to other sets of 36in. rolls, which reduce it to lin. size. The 
crushed rock is then taken by conveyor belts to driers, and thence 
by other conveyors to the stock houses, The limestone and cement 
rock are measured automatically in the required proportions, 
mixed by falling from the measuring bins into a conveyor, and 
then carried to the grinding house, which is ym with Mr. 
Edison’s patent fine-grinding rolls. The ground product is then 
passed to a blower house, where air blasts instead of screens sepa- 
rate the fine from the coarser material, the latter going back to 
the rolls. About 96 per cent. of the finely-ground rock will pass 
through a sieve with 200 meshes per lineal inch. The fine powder 
is then conveyed to rotary kilns, 9ft. diameter and 150ft. long, 
heated by pulverised coal blown in by an air blast. The tempera- 
ture is about 3000 deg., which partly vitrifies the powder, causing 
it to form clinker. After being cooled by a current of air in a 
cooling cylinder—the air going to the coal blast—the clinker goes 
to a train of 36in. crushing rolls, and thence to the fine grinding 
rolls, the product from which is first passed through a blower 
house and then conveyed to the store bins. The rock-crushing 
rolls are driven by a horse-power engine, the grinding rolls by 
a 750 horse-power engine, and the clinker-grinding rolls by a 
750 horse-power engine. About 600 men are employed at the 
quarries and works, there being a large machine and forge shop in 
which most of the machinery for enlarging the works is manu- 
factured, 








Specimens of volcanic dust collected in St. Vincent and 
Martinique, during the recent eruptions, which have been placed 
by the Colonial-office at the disposal of the Board of Education, are 
exhibited in the Western Galleries of the Victoria and Albert 
Museum. ‘To this exhibit there has been added some dust which 
fell in Barbados, with chemical analyses of the same, and drawing® 





of the minerals which it contains, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Business in the engineering trades has been’increased lately by 

several good contracts for structural engineering, and the conse- 

quence is that the end of the quarter has found bridge builders, 

r ofing makers, rolling stock companies, and constructive engineers 
nerally in a better position than for some time? past. There is 

also a considerable amount of work being done by edge-tool manu- 
facturers, who are well employed upon mining and plantation 
requisites for South Africa, South and Central America, and the 
East and West Indies. Hydraulic engineers are well engaged upon 
various water supplies both at home and abroad. Electrical 
traction requirements are keeping the leading firms of electric 
engineers well engaged, a state of things which is more than making 
up for a slight lull in electric lighting work. Pipe founders and 
also wrought iron tube makers are occupied with some good con- 
tracts in connection with water undertakings. 

The foregoing activity is occasioning a revived demand for 
material, the result being that at the Midsummer quarterly meet- 
ing of the Midland iron trade to-day—Thursday—in Birmingham, 
a fair amount of additional work was given out by consumers. It 
was generally recognised that prices were at a moderate level, and 
buyers in some departments, who have lately been fholding back, 
once more came on the market. The meeting was distioguished 
also by a larger number of inquiries than usual by merchants upon 
South African and Australian account, this being particularly the 
case in respect of galvanised sheets and common bars. Marked 
bars were quoted £8 10s., and the Earl of Dudley’s L.W.R.O. 
prand £9 2s. 6d. Second grade bars by the ‘‘list” houses were 
quoted £7 10s. A good deal of elasticity in quotations was evi- 
dent in regard to unmarked bars, and as long as North of 
England manufacturers are content to quote £6 5s, there does 
not seem much prospect of permanently raising the Midland level, 
although there are several members of the Unmarked Bar Asso- 
ciation who are in favour of attempting to restore the old official 
£7 basis. Galvanised eorrugated sheets are quoted by most 
makers £11 10s. to £12, and the Galvanised Iron Trade Associa- 
tion at the quarterly meeting had before them some of the best 
export figures that it has been their lot to receive for many years 

t 


past. 

Singles were quoted to-day £7 15s. to £8; doubles, £7 17s. 6d. 
to £8 2s, 6d.; and trebles, £8 10s. to £8 15s. Other descriptions 
of finished iron were in fair demand at the following figures :— 
com £7 5s. to £7 10s.; nail rod and rivet iron, also £7 5s. to 
£7 10s.; and gas strip, £7. 

Structural steel is in good demand, several contracts of con- 
siderable extent being renewed this afternoon. Makers quote :— 
Bessemer billets, £5 to £5 5s.; best Siemens billets, £5 5s. to 
£5 10s.; mild steel bars, £6 10s. to £7; steel plates, £6 10s. to 
£7 10s.; steel girders, £6 to £6 5s.; steel angles, £5 15s. to £6 5s. 
Most descriptions of steel may be said to have improved, from the 
point of view of sellers, by avout 2s. 6d. on the quarter. 

The hardening process which has lately been going on in pig iron 
is continued, quotations having gained about 2s. per ton since the 
last quarterly meeting. Production is still being kept within very 
moderate limits, as the following statistics show :—South Stafford- 
shire, 18 furnaces in blast out of 41 built ; North Staffordshire, 16 
out of 34; Shropshire, 4 out of 9; Derbyshire, 35 out of 50; 
Northamptonshire, 11 out of 21; Leicestershire, 3 out of 4; and 
Lincolnshire, 14 out of 21. The output of the district has, how- 
ever, been somewhat increased during the quarter, for although 
there is one furnace less blowing in South Staffordshire, there is 
an additional one at work in North Staffordshire, and two more in 
Derbyshire, making a total gain of three for the Midlands since last 
quarterly meeting. Several furnaces are, however, being rebuilt at 
the present time, and production is therefore likely to see some 
increase in the early future. Meanwhile, producers have got 
rather more work in hand than is usual at the close of a quarter, 
and were able to obtain this afternoon new work at about the 
following rates :—Forge qualities, Staffordshire cinder, 50s.; part- 
mine, 53s. to 55s.; all-mine, 57s. 6d. to 62s. 6d.; best ditto, 77s. 6d. 
to 80s.; cold blast, 95s. to100s.; Northamptonshire, 51s. to 52s. 6d.; 
Derbyshire, 52s. 6d. to 53s. 6d.; Lincolnshire, 55s, 1d. to 55s. 7d.; 
North Staffordshire, 53s. 6d. to 54s, 6d. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The general tendency throughout the engineeering 
and iron and stzel trades of this district continues in the direction 
of improvement. The reports I receive from engineering trade 
representatives, and also from official sources representing the 
workmen indicate more satisfactory industrial prospects. A fair 
number of inquiries are coming to hand amongst machine tool 
makers, and many of the principal firms are getting better off for 
orders than they have been recently. Even in the textile machine 
trades the position is becoming if anything rather more satisfactory. 
One or two of the principal firms report fair inquiries, which, if they 
result in business, will go a considerable way towards filling up the 
gaps where work for some time past has run out. Amongst boiler- 
makers there isa good deal of work stirring, and most of the Lancashire 
firms are busy with orders in hand. Hydraulic engineers and the 
— engineering branches of trade are fairly well off for work. 

o material change is noticeable in the locomotive building trades, 
the leading firms having orders on the books sufficient to carry 
them well into next year. All branches of electrical engineering 
continue exceptionally busy. The monthly employment returns 
of the trade unions that have so far been issued show a tendency 
towards a decrease in the number of out-of-work members on the 
books in this immediate district. 

Amongst the principal iron and steel-using industries there is, 
undoubtedly, a fairly large consumption going on in both raw and 
finished material, and although there is still an absence of any 
really big weight of buying coming forward, the position is 
sufficiently strong to send prices steadily upwards. During the 
past week a further substantial hardening has taken place in 
nearly all brands of pig iron, and finished iron in all probability 
will have to follow. Home requirements, as pointed out in previous 
notes, are not of that really pressing character to force up prices, 
and the situation hinges in large measure upon the course of events 
in America, At present the United States, in place of being sellers 
here, are buyers of both raw and manufactured material where 
this can be picked up in sufficient quantity for rompt shipment. 
The result is that any surplus which otherwise might possibly 
weaken the market is taken off for shipment, and makers and 
manufacturers naturally are taking advantage of this to stiffen 
their quotations. Amongst buyers the conviction is evidently 
growing that prices are not now likely to be lower, but that it is 
more than probable any further change will continue to be in an 
upward direction. 

There was a strong iron market all through at Manchester on 
Tuesday, with more inquiry stirring both for raw and manufac- 
tured material. On pig iron quotations generally there was an 
advance on last week’s rates, and makers reported they had no 
difficulty in disposing of all they cared to sell at their full quoted 
rates. It was generally anticipated last week that Lincolnshire 
makers at their meeting on Friday would officially raise their list 
basis so as to bring it more in harmony with the actual selling price. 
In some instances merchants in anticipation bought as much as they 
could, even where they had to pay shove the official basis, and on 
Friday this was Fg up 1s, per tonall round, bringing the minimum 

uotations to 53s, 6d. No. 4 foundry and 54s, No. 3 foundry, net, 


‘delivered Manchester, Even at these figures makers do not care 





about booking new business, as they have practically little or no 
iron to sell for anything like early delivery. Other brands have 
stiffened to some corresponding extent. Delivered Manchester, 
No. 3 foundry Lancashire is not quoted under 59s., less 24, with 
Derbyshire averaging 57s. to 58s. net. Forge qualities have been 
raised 1s, per ton, and delivered Warrington are now quoted about 
55s., less 24 Lancashire, and 53s. 8d. net Lincolnshire. 

Middlesbrough iron is also about 1s. per ton dearer, ordinar 
No. 3 foundry not being quoted under 58s. 10d. to 59s. 1d., wit 
special brands up to 59s. 10d. net, by rail Manchester. A steady 
hardening goes on in Scotch brands, and in most cases representa- 
tives of makers have no open prices, but have to submit all offers. 
Delivered Manchester docks, 593. Eglinton would represent about 
the minimum quotation that could be got, with Glengarnock and 
Gartsherrie nominally about 62s. 6d. to 63s, net. 

With the persistent hardening in pig iron, the position of 
finished ironmakers is necessarily rendered more difficult, and it 
seems to be generally recognised that some advance on current 
rates is inevitable. In anticipation of this there is already a 
stiffening in selling prices of about 23. 6d. per.ton for bars, and in 
some instances merchants have been buying freely at £6 12s. 6d. 
where manufacturers were prepared to bookorders. The basis price, 
pending the possibility of some official upward move with the 
close of the week, remains at £6 10s.; but practically none of the 
makers would entertain new business at this figure, and even at 
£6 12s. 6d. there is an indifference about booking more than 
limited quantities. | North Staffordshire bars are not quoted 
under £6 12s. 6d. to £6 15s. Sheets are strong at £8 7s. 6d. to 
£8 10s.; and hoops are steady at the basis rates of £7 2s. 6d. 
random to £7 7s. 6d. special cut lengths, delivered here, and 2s, 6d. 
less for shipment. 

Excepting an advance in hematites, there is no actual quoted 
upward move in steel prices, but the tendency all through con- 
tinues in a hardening direction. Quotations for No. 3 foundry 
hematites range from 69s. to 70s. net, delivered here. Local made 
steel billets are firm at £4 18s. 9d. Warrington and £5 Manchester 
net. For steel bars quoted rates vary a gvuod deal, ranging from 
as low as £6 103. to £6 12s. 6d. and £6 15s., according to specification 
and quality. Common steel plates are steady at £6 5s. to £6 7s. 6d.; 
and steel boiler plates very firm at £7 10s., less 24, delivered Man- 
chester district. 

An improved double-geared ¢rilling machine, fitted with tapping 
arrangement and balanced slide, is being introduced by T. and R. 
Lees, of Hollinwood. The special tapping arrangement effects a 
great saving in time and labour, whilst not interfering with the 
utility of the drilling machine for general requirements. The 
spindle can be immediately reversed when the tap has to be with- 
drawn from the hole. The feed screw on the spindle can also be 
instantly disengaged from the nut, thus allowing the spindle to be 
free for quick and variable adjustment in working the tap or drill. 
The universal table is carried on a strong bracket working from a 
large hinged joint. It also revolves, and works on a slide, thereby 
having complete adjustments, so that any part of the table may be 
brought under the drilling tool. An effective method of double 
gearing ahd driving is adopted, which dispenses with the old catch- 
bolt arrangement when changing from single to double gear, this 
being effected in half the usual time. 

The firm have also recently completed a new clinker crushing 
machine for the Oldham Corporation. This consists of two sets 
of sectional tooth rollers strongly geared. Each section is placed 
on hexagonal driving shafts to make up the requisite width. To 

yrevent the machine choking when pieces of iron or other similar 

Sed substances are thrown in with the clinkers, an improved 
releasing motion is applied, and this allows them to pass without 
pulling up the machine. The capacity of the machine is about 
10 tons per hour. The crushed material descends in an elevator 
boot, and is then lifted into a revolving screen having four grades. 
The first two sizes are used for -making purposes, and a 
osecmamg roller crusher is used for grinding down the material, 
eaving the second portion of the screen to the necessary grade 
required for mixing with the material from the first portion. 

Business in the coal trade is steadily receding into the condition 
of quietude usual at this season of the year. Stocks are now 
beginning to accumulate, chiefly in the better qualities of round 
coal, and pits have been put on lessened time, averaging four days 
per week. Prices, taking them all through, remain without 
material alteration ; here and there special lots offered for prompt 
clearance may be picked up at low figures, but quoted rates 
generally are being held to firmly, with coalowners rather cautious 
about contracting forward. The attitude the Miners’ Federation 
is taking up with regard to the eight hours question, which, now 
that parliamentary action has proved abortive, it is proposed shall 
be dealt with by trade union methods, is a possible element of dis- 
turbance looming in the future that may bring about serious 
friction between the coalowners and the men, and is certainly not 
a matter to be lost sight of in connection with long forward en- 
gagements. 

The house-fire coal trade has been rapidly dropping off since 
the commencement of the month, and for the better qualities of 
round coal there is just now only the smallest possible inquiry. The 
collieries in the Lancashire district are, however, preferring either 
to run their pits on short time or put down any surplus into stock 
rather than attempt in any way to force business by reducing their 
quoted rates, which remain unchanged. 

The lower qualities of round coal continue in fair demand for 
iron-making, steam, and general manufacturing purposes, and 
although there are more plentiful supplies on the market prices 
are being very steadily maintained, quotations only in very 
exceptional cases going appreciably below 8s. 6d. to 9s. at the pit 
on inland sales for steam and forge purposes. Perhaps on forward 
contracts a little under these figures would in some cases be accepted, 
but for the most part collieries are not inclined to give way to any 
material extent. Collieries that have surplus output of steam coal 
they are anxious to clear off promptly are competing here and 
there pretty keenly for shipping orders, but it is only on occasional 
special sales that any very low prices are taken, the average general 
quotations being about 9s. 9d. up to 10s. 3d. for ordinary steam 
coal, delivered Mersey ports. 

Gas coal contracts are being gradually concluded, and except 
some rather low cutting by several non-associated Yorkshire 
collieries, prices are being very well adhered to on the basis of about 
7s. 6d. up to 8s. best qualities of Arley slack, suitable for gas 
making; 8s 3d. upwards for gas nuts, according to quality ; 9s. to 
9s. 6d. good screened Wigan four-foot, and 10s. to 10s. 3d. best 
screened Arley gas coal at the pit mouth. 

Reports from collieries in different districts vary a good deal as 
to the position of engine fuel. For the most part the better 
qualities of slack, although perhaps not quite so scarce as they 
have been on the market, still meet with a ready sale, with prices 
firm at late rates. Here and there, however, the output of slack 
at collieries is in excess of requirements, whilst the inferior sorts 
are more or less a drug very generally, with low prices ruling, and 
keen competition with surplus supplies coming in from some of the 
outside districts. At the pit mouth best Lancashire slacks are 
steady at 6s. 6d. to 7s.; common s'ack is to be bought from 4s. 6d. 
to 5s. upwards, and slack in some outside districts as low as 2s. 6d. 
at the pit. 

Coke manufacturers report a continued good inquiry, with 
prices very firm, and in some instances advances are being quoted 
for new contracts now being entered into. 

Barrow.—There is a steady and firm tone in the hematite pi 
iron trade this week, and prices are tending upwards. Mixe 
Bessemer numbers are at 61s. per ton net, f.o.b, Warrant iron 
has advanced to 60s. 4d. net cash sellers, buyers 14d. less. There 
are 37 furnaces in blast, compared with 35 in the corresponding 
week of last year. Orders are well held, and business is offerin 
more freely as well on prompt as on forward delivery account. 
firmer tone also characterises the warrant market, and stocks are 
shown to have increased 700 tons last week, making 16,007 tons 
now on hand, and showing an increase of 1061 tons since the 


beginning of the year. Makers hold very short stocks beyond 
those required by themselves in the steel trade. Forge and 
foundry sorts are in quiet 7 ; 

Iron ore is in full and steady demand, and as local supplies are 
short considerable purchases are being made of Spanish sorts. 
Native ores are at 12s. net at mines, and Spanish ores at 15s. 9d. 
per ton net at West Coast ports. 

In the steel trade there is not much change to note. Orders are 
still coming in freely for heavy steel rails, and tram sections are 
also in good inquiry. Makers hold some good orders for ship and 
boiler plates, and the mills are likely to be kept busy throughout 
the year. In general steel produce the trade doing is steady. 
Chilled steel is in good demand, as also are hoops, tin bars, slabs, 
billets and heavy steel castings. Prices remain weak, as it is im- 
possible to establish advances with the present active competition 
on the part of continental makers. 

Shipbuilders and marine engineers are wre but do not report 
any new orders. On Wednesday, July 9th, Vickers, Sons and 
Maxim launched from their yard at Barrow the sixth submarine 
boat built by them for the British Admiralty. She is the largest 
yet built, being 100ft. long, compared with 63ft. in the case of the 
first five submarines built at Barrow. 

The exports of iron last week from West Coast ports stand at 
4858 tons, and steel 6800 tons. This compares with 6700 tons of 
iron and 8679 tons of steel, a decline in iron of 1842 tons, and in 
steel a decrease of 1879 tons. This year the shipments of iron 
represent 210,293 tons, and steel 273,224 tons, as compared with 
178,441 tons of iron and 238,286 tons of steel, an increase in iron of 
31,852 tons, and in steel an increase of 34,938 tons. 

Coal and coke are weak in price, and the demand is compara- 
tively quiet, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Work at the collieries in South Yorkshire has now been actively 
resumed, although the output is somewhat affected by the many 
disputes in the different localities which have Barnsley as their 
centre. The gravest of these disputes is at Denaby Main, where 
on the 7th inst. it was decided to continue the strike until the new 
price list has been drawn up. The trouble is all over what is 
known as “‘ bags” and “‘ bag dirt.” Another dispute, which is not 
likely to be of long duration, is at Manvers Main, where the pits 
were stopped on the 7th, owing to the lads refusing to descend the 
shaft. The lads allege that they have been entitled to rises, 
according to the list, of 14d. per day on their 1s. 3d. per day wage 
after each six months, which they have not received. A deputa- 
tion is to wait upon the management. 

The return of coal from Yorkshire and adjoining coalfields to 
Hull for June shows a weight amounting to 297,440 tons, which is 
an increase of 18,912 tons on that of June, 1901. For the six 
months ending June 30th the weight taken to Hull was 1,526,336 
tons, an increase as compared with the corresponding six months 
of 1901 of 64,768 tons. The export trade for the month was 
174,929 tons, against 120,686 tons, an advance of 54,203 tons. 

The collieries, as usual, have discounted the diminished demand 
due to the warm weather by reducing the output, and prices con- 
sequently remain pretty much what they were. A fair weight is 
still taken by London and several of the Eastern and other 
provincial markets. Sales on local account are quiet. Quotations 
are maintained as follow :—Best Silkstones, from 12s, 6d. to 13s. 6d. 
per ton; Barnsley house, 11s. 6d. to 12s. per ton; seconds, 10s. 6d. 
per ton ; nuts, about 10s. per ton. 

Steam coal continues to be well inquired after, both for inland 
and steamship purposes. Prices stand at the reduction of 3d. i 
ton which consumers demanded, but in the open market 3d. to 6d, 
per ton more is not difficult to obtain. Some progress has been 
made with the railway contracts, one of our largest companies 
having arranged at 8s. 9d. per ton, which is 3d. per ton less than 
the rate for the supplies furnished to June 30th. Two other large 
companies are now in negotiation, and the same price is expected 
to be fixed for them. In gas coal buyers at present have the 
advantage, owing to the heavyweight which’can be put upon the 
market. It is believed that the new contracts will be placed at 
from ls. to 1s. 3d. per ton under previous rates. This is about 
the average figure now ruling. Coke is in moderate request, 
prices remaining unaltered, and small coal, though at present by 
no means brisk, is likely to be more animated later on. ‘ 

The opening of the second half of the year finds very little 
change in the iron trade. Orders are restricted to immediate 
requirements. One hopeful sign is that makers feel themselves 
strong enough to require an advance of about ls. per ton all 
round on orders put forward. There is a general indisposition 
to increase the output, with the result that pig iron is scarce, 
more particularly the qualities needed for foundry purposes. 

The foreign trade in cutlery last month reached a value of 
£53,334, against £54,464 for the corresponding month of last year ; 
hardwares, £120,827, as compared with £109,656 ; implements and 
tools, £121,610, as compared with £128,495. In unwrought steel 
there was a distinct improvement during last month, when the 
value of exports was £276,919, which compares with £205,489 for 
June of 1901. As indicating the change in business with the 
States who have become buyers instead of sellers, it is interesting 
to note that the value sent to America last month was £74,788, 
against £27,530 for June, 1901. The increased trade with Canada, 
£44,319, against £10,039, is explained by the same cause, the 
United States manufacturers being unable to supply their own 
needs, and thus easing the pressure on English houses doing busi- 
ness with Canada. In nearly all of the markets, however, it is 
significant that trade fell seriously ony There was a slight im- 
provement with Russia and France, but every other market 
showed a decline. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

IMPROVEMENT is noticeable in the demand for pig iron, and as 
regards the foundry qualities of Cleveland iron it is in excess of 
the supply, which kas been a good deal curtailed during the last 
fortnight. A further advance in the prices must be recorded, and 
this time a substantial one, but it is due in a great measure to 
exceptional circumstances, so that consumers and merchants are 
not prepared to buy for forward delivery. Toa large extent the 
present situation has been brovght about by the holiday that a 
number of pig ironmaking firms gave to their men on Thursday, 
26th ult., so that they might have opportunity to join in the 
Coronation festivities, which to a large extent were carried out 
on Teesside. Operations were suspended at a good number of 
the furnaces on that day, and were not fully resumed at some 
places during the rest of the week. The consequence has been 
that some of the furnaces which were stopped have not yet got 
back to their normal condition, and have produced scarcely any 
foundry iron since, the Lom ig being nearly all mottled and 
white iron. There are, indeed, furnaces which have not made a 
ton of No. 3 during the last fortnight, thus entailing a heavy loss 
upon the ironmasters who gave the holiday ; for while the cost of 
materials is the same for the lower qualities as for No. 3, the 
former realise 2s. to 2s. 6d. per ton less in price, and in addition 
the output per furnace has been less than it was before the 
holiday. The experiment of giving the holiday has not been a 
satisfactory one, and will hardly be repeated. Those makers 
who kept their furnaces going have had none of the difficulties 
to contend with that have fallen to the lot of the others, but 
are reaping considerable benefit. 7 

Owing to the stoppage on June 26th it has become very difficult 
to secure adequate —e of foundry iron, and in some cases 





where they have sold No. 3 makers find themselves unable te 
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deliver, because they are producing none and have no stock. 
Accordingly they have no alternative but to send back the orders 
of merchants and consumers, There are cases where iron that 
should have gone away in June cannot yet be delivered. Makers 
now find that they have held in their yards too small a stock. If 
they had had a fair working stock the difficulties of the last fort- 
night would not have troubled them, in fact they would not have 
occurred. Owing to this dearth of No. 3 Cleveland pig iron it has 
become necessary for merchants and consumers to withdraw iron 
somewhat heavily from the public warrant stores, and this has led 
to the strong increase of price that has been reported during the 
last few days. The position is a temporary one, and will be righted 
as soon as the furnaces that were stopped get into proper working 
order. Until this is so consumers cannot expect to buy at lower 
rates. Thus no one is in a hurry to buy iron for forward delivery. 

A better demand from the United States is reported, and con- 
siderable shipments of pig iron are expected to be made from the 
Tees across the Atlantic this month and next. Not only has ordi- 
nary Cleveland iron been sold, but also hematite and spiegel. This 
increased American requirement, added to the scarcity of fovndry 
iron, has brought about sooner than expected the fulfilment of the 

rophecy that No. 3 Cleveland pig iron would reach 50s, It has 
aes more than that, for the price is now 5ls., and business has 
been done at it. This is a higher figure than has been known since 
the last quarter of 1900. No.1 has been advanced to 53s., and 
No. 4 foundry to 50s. 9d. 

The values of forge pig iron have not improved as much as those 
of foundry, as more forge has been produced than the market 
required, while too little No. 3 is made. Grey forge has, however, 
gone up to 49s. 6d., mottled to 49s., and white to 48s, 6d. per ton 
for early delivery. 

The situation may at last be reported somewhat better in the 
hematite pig iron trade of this district, but mixed numbers, which 
should be realising 61s. per ton, are still obtainable at 57s., and 
No, 4 is at 54s. 6d. The production is not so much in excess of 
requirements as it was, but that is perhaps more due to the slacken- 
ing of the output than to the increase of the demand. Ferro- 
silicon is quoted at 80s., and ferro-manganese at 85s., the price 
of the latter being regulated throughout the country by a syndi- 
eate. Rubio ore is at 15s. 9d. per ton, delivered at wharf in this 
district, and some merchan'‘s are quoting 16s. 

The stock of Cleveland pig iron in Connal’s public warrant stores, 
which last month showed an increase on every day but one, is this 
month declining, as consumers, being unable to get iron from 
makers in adequate quantities, have been compelled to take some 
out of the public stores. On the 9th inst. Connal and Co. held 
148,854 tons, a decrease during the month of 3408 tons. The 
shipments of pig iron from the Cleveland district have this month 
shown considerab’e improvement. The total quantity shipped up 
to the 9th was 26,869 tons, as compared with 17,759 tons last 
month, and 19,816 tons in July, 1901, to the 9th. The increased 
shipments are a very satisfactory feature. 

The official accountants appointed by the Cleveland Ironmasters’ 
Association and other bodies concerned have ascertained from the 
makers’ books that the average net price realised for the No. 3 
Cleveland pig iron delivered during the second quarter of the 
current year was 45s. 8-3ld. per ton, this being an increase of 
1s. 8-18d. per ton on the average for the previous quarter ; and it 
is the first time an increase has been reported since the third 
quarter of 1900, when the price was certified to be 69s. 6d. per 
ton, the top figure that was realised in the late ‘‘ boom.” 
second quarter of last year the price was 47s. 0-5d. The wages 
of blast furnacemen in the North of England are regulated by 
sliding scale based upon this ascertained price of No, 3, and the 
late return gives them an increase of 2 per cent. from July Ist, 
the first advance they have had since 1900. The rates charged by 
the North-Eastern Railway Company for the carriage of iron- 
making materials are also regulated by this ascertained average 
price of No. 3, and the rise in the latter allows the railway company 
to advance the rates 1 per cent. 

The death took place last Saturday of Mr. Henry Thomas 
Allison, who for many years was practically connected with the 
manufacture of pig iron on Tyneside and Teesside. He was trained 
at the engineering works of Hopkins, Gilkes and Co., Teesside Iron 
and Engine Works, Middlesbrough; at the Jarrow Works of 
Palmer's Shipbuilding and Iron Company ; and at the Ebbw Vale 
Works. Only a few weeks ago he started business at Middles- 
brough as an iron ore merchant. 

Except in the railmaking branch there is very little business 
doing in finished iron and steel, and work is rather slack at the 
mills. But producers will not reduce their prices, as they do not 
believe it would bring in any more orders, and would involve a loss 
for most firms. Until there is a revival of the shipbuilding and 
engineering industries, of which there does not yet appear any 
early prospect, there is not likely to be any increased business for 
plate and angle makers. The plate makers’ syndicate holds to 
£5 15s., less 24 per cent., as the price of steel ship plates, and 
£5 12s. 6d., less 24 per cent., is the regular quotation for steel ship 
angles. Iron ship plates and angles are steady at £6 2s. 6d., less 
24 percent. The combination of Scotch and North of England bar 
manufacturers adhere to £6 5s., less 24 per cent., as the rate for 
common iron bars, and other qualities in proportion. Heavy steel 
rails are stiff at £5 10s. net at works, 

The coal trade is becoming brisker, more especially where the best 
qualities are concerned. Consumers and shippers are not in a 
hurry to buy the second qualities. Best steam coals have been 
raised to 11s. 3d. per ton f.o.b., and some sellers ask lls. 6d. The 
orders given out to the Northumberland collieries, to the extent of 
50,000 tons for delivery over six months, have tended to strengthen 
the market, as the prices to be paid differ little from that at present 
ruling. Second-ciass steam coals do not realise more than 10s. 3d., 
and can be had at 9s. 9d., while smalls are at 5s. 3d. to5s. 6d. ‘The 
demand for gas coals is well maintained, especially from abroad, 
and 9s, 3d. per ton f.0.b. seems to be the general quotation. The 
wages of the Northumberland miners have been reduced 24 per 
cent., the average realised price for Northumberland coals in the 
past quarter having declined. The price of foundry coke is 17s. 6d. 
per ton f.o.b., and medium furnace coke remains steady at 15s. 3d. 
per ton delivered on Teesside. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

A FIRMER tendency has been apparent in the past week through 
several departments of the iron trade. Consumption of raw iron 
at home is well maintained ; indeed, it is probable that on the 
whole it is increasing, and the demand for export is becoming 
larger, and that, too, at a time of the year when a shrinkage is 
usually experienced. The current output of raw iron in Scotland 
is 3000 tons a week larger than at this time last year, when trade 
was by no means in a depressed condition. There can be no doubt, 
therefore, that for the present, at least, there is ample justification 
for the more cheerful feeling that prevails in the market. 

Scotch warrants have advanced in the past week about 6d. to 
8d. per ton. Business has been done in this class of iron from 
55s. 10d. to 56s. 74d. cash, and transactions have also occurred 
at 56s. 74d. for delivery in nine days, and at 56s. 9d. and 56s. 94d. 
one month. There has been an active business in Cleveland 
warrants in Glasgow market, and business has taken place from 
50s. 5d. to 51s. cash, at 50s, 11d. for delivery in twenty-four days, 
and 5ls. to 51s. 3d. one month. There has been little or no 
business in Cumberland warrants, which are scarce, and the price, 
plus freight, too high to be available for general consumption in 
the West of Scotland. In the past week there has been a fair 
amount of speculative business in Scotch, and especially in Cleve- 
land warrants, 

The prices of Scotch makers’ pig iron are all firmer, and in a 
number of cases higher thanlastweek. G. M. B., f.a.s. at Glasgow, 





No. 1, is quoted 58s.; No. 8, 55s.; Carnbroe, No. 1, 58s, 6d.; No. 3, 
55s.; Clyde, No. 1, 67s.; No. 3, 57s.; Calder, No. 1, 67s.; No. 3, 
58s. 6d.; Gartsherrie, No. 1, 67s. 6d.; No. 3, 58s, 6d.; Summerlee 
and Coltness, Nos. 1, 70s.; No. 3, 58s. 6d.; Langloan, No. 1, 
70s.; No. 3, 59s ; Glengarnock, at Ardrossan, No. 1, 67s. 6d.; 
No. 3, 58s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 58s. 6d.; 
No. 3, 54s. 6d.; Dalmellington at Ayr, No. 1, 58s,; No. 3, 54s.; 
Shotts at Leith, No. 1, 70s.; No. 3, 58s. 6d.; Carron at Grange- 
mouth, No. 1, 68s. 6d.; No. 3, 58s. 6d. per ton. 

A good steady demand exists for Scotch hematite pigs, the out- 
put of which is about 1300 tons per week larger than at this time 
last year. For this class of iron merchants quote 62s. per ton for 
delivery at the West of Scotland steel works, 

There are at present eighty-five furnaces in blast in Scotland, 
compared with seventy-six at this time last year, and of the total 
forty-four are producing hematite, thirty-seven ordinary, and four 
basic iron. 

The shipments of Scotch pig iron in the past week are the largest 
for a considerable time. They amounted to 8935 tons, compared 
with 3428 tons in the corresponding week of last year. The total 
shipments from the beginning of the year are now 165,596 tons, 
being 25,081 tons more than in the corresponding period of 1901. 
The arrivals of Middlesbrough pigs at Grangemouth in the past 
week reached 10,263 tons, being 5697 tons more than in the corre- 
sponding week, and these imports now show an increase for the 
present year to date of no less than 53,505 tons. 

There is abundant evidence in the figures given above to show 
that the iron trade has been expanding both in the home and ex- 
port branches. Advices from the United States are such as to give 
rise to the expectation that additional quantities of raw iron may 
be required for shipment there, and the purchases by home con- 
sumers in the past week or two have been decidedly on the 
increase. No doubt the gradually hardening prices may account 
for this to some extent. But users of pig iron have generally been 
in the habit of looking a considerable bit ahead in the case of 
transactions that were not for immediate consumption. 

Notwithstanding the large current output of pig iron the stock 
in the Glasgow warrant stores continues to decrease, and the re- 
duction in the past week has been upwards of 1000 tons, leaving 
the total stock little more than 50,000 tons. The significance of 
these figures will be more apparent when we consider that the 
stock of 50,000 amounts to less than twelve days’ output of the 
Scotch furnaces at the present rate of production. 

Better reports are current on ’Change as to the state of the 
finished iron and foundry departments. A fair amount of work 
is coming to hand in these branches. There is still, however, a 
good deal of room for improvement. 

In the coal trade there is a fair business on the whole, although 
the shipments do not show very well at the moment. The 
aggregate clearances at the Scottish agg in the past week reached 
218,753 tons, compared with 238,616 in the preceding week and 
235,805 in the corresponding week of last year. There was thus a 
decrease of 19,863 tons in the shipments compared with those of 
the preceding week, while they were 17,052 tons behind those of 
the same week of 1901. The demand for household coal for home 
use is now much reduced by the warmer weather, but that for 
manufacturing purposes is about as good as ever, and the prices 
are nominally unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Work has now been fairly resumed at the collieries, the night 
men returning Monday night, and the day men Tuesday morning. 
The fine weather is considered to have been one great cause of the 
prolonged holiday, though the ostensible one was the fact that 
some numbers of non-unionists were amongst the colliers, and these 
had to be ‘‘ weeded out.” These men had drifted from colliery to 
colliery, and were finally run to earth in the hill districts, and now 
all but two have joined the union. Federation upholders say that 
the Ebbw Vale Colliery management effectually supports them. 
At the lamp station there is an official who scrutinises, and all non- 
unionists are turned back. 

The action of the men has told very heavily against coalowners, 
and shipments have been very insignificant. This applies to all 
ports, and while coalowners have suffered, and the colliers received 
no pay, great numbers of men at the ports have been in great stress. 
‘Stop day” actions are, however, pending. The tendency of the 
restriction of output has been to strengthen prices. Amongst 
leading circles at Cardiff an impression — that best steam will 
be firm for months to come. A good deal of booking has taken 
place for a couple of months ahead, and in all cases bigher figures 
are quoted, with the exception of steam small, which has fluctuated 
somewhat of late. As there is an abundance on the market, prices 
have dropped from 6d. to 9d. per ton. House coal is very inactive. 
Dry coals and Monmouthshire semi-bituminous are buoyant. I 
note that Newport despatches coastwise are very brisk this week. 
On Monday twenty-four clearances took place, most of them of 
small tonnage and principally to Ireland. Mid-week at Cardiff a 
certain degree of slackness prevailed. On the 8th onlyeight cargoes 
were despatched with a total of 23,330 tons of coal. This, however, 
is only a ‘‘season” characteristic, and occurs about the same 
holiday time annually. 

Coalowners are now discussing the preamble of the miners’ argu- 
ment. One of the chief objections raised so far is that a minimum 
of 40 per cent. wiil mean the retention of coal prices at not less 
than 12s., which is regarded as unlikely. 

Patent fuel has shown an upward tendency of late. A good 
demand exists at all ports. Swansea last week despatched over 
10,000 tons. Cardiff has also shipped freely of late. I note that 
prices are advancing, principally on account of tar commanding 
higher figures. Latest quotation, 52s. 6d. per ton. 

Latest coal prices this week at Cardiff were as follows :—Best 
steam, 15s. 9d. to 16s. 3d.; seconds, lds. to 15s. 6d.; drys, 13s, 6d. 
to 14s, 3d.; best smail, 7s. 6d. to 7s. 9d.; seconds, 6s. 9d. to 7s. 3d.; 
other kinds, 6s. to 6s, 6d.; best Monmouthshire, 13s. 6d.; seconds, 
lls. 9d. to 12s. 3d.; best semi-bituminous small, 7s. to 7s. 3d 
seconds, 6s. to 6s. 3d.; best house coal, 15s. to 15s. 6d.; seconds, 
lls. 6d. to 14s.; No. 3 Rhondda, 14s.; brush, lls. 9d. to 12s.; 
small, 9s. 6d. to 10s.; No. 2 Rhondda, 11s, to 11s. 3d.; through and 
through, 8s. 6d. to 9s. 6d.; small, 6s. 6d. to 6s, 9d. 

Patent fuel, 15s. 6d. to 16s. 3d. Coke continues in demand. 
Furnace at 16s. 6d. to 17s. 6d.; good foundry, 18s. 6d. to 21s.; 
special, 23s. to 23s, 6d.; pitwood, 17s. 9d. to 18s. There is little 
or no change in anthracite. 

At Swansea the following prices rule :—Best malting anthracite, 
20s. to 20s. 6d-; seconds, 18s. 6d. to 19s. 6d.; big vein, 17s. to 
17s. 3d.; red vein, 12s. to 12s, 3d.; machine-made cobbles, 22s. ; ditto 
nuts, 24s.; ditto rough peas, 12s.; ditto fine peas, 12s.; rubbly 
culm, 5s.; duff, 3s.; steam coal, 15s. 6d.; seconds, 12s.; bunkers, 
9s. 6d. to 9s. 9d.; small, 7s.; No. 3 Rhondda, 14s. to 14s. 6d.; 
No, 2, 12s. ; all Swansea f.o.b., cash 30 days, less 2h. Patent 
fuel, 14s. Coke, 17s. to 20s.; pitwood, 17s. 6d. to 18s. 6d. 

Marked activity continues to characterise the industries of New- 

rt, and the volume of business going on between that port and 

ristol is steadily increasing. Receipts of ore from Castro and 
Salta Capello were large this week. 

Electrical progress, both power and light, is the order of the 
day in Wales, Ata late meeting of Newport Town Council it was 
reported that the committee delegated for the purpose had recom- 
mended the appointment of Mr. H.C. Bishop, of Wigan, to be 
borough electrical engineer and tramways manager, at a salary of 
£500 per annum. 

Briton Ferry continues to indicate progress. At the Wern Tin- 
plate Works four mills are in course of erection, and, with the mill 
engine, are in an advanced stage. Most of the smelting furnaces 
were busy last week at the Albion and Briton Ferry steel works. 
In the Swansea district the demand generally is good for all plates, 





particularly for oi) sizes, Light ones are also freely inqui 

from 80 1b, to 951b. per box of 20 by 14. In pre & ot holidey 
influences the turn out last week was 61,434 boxes. Shipment were 
46,318 boxes. Present stocks 158,186 boxes. Destination of agood 
deal of tonnage this week is the Straits Settlements, China, and 
Japan, where Welsh tin-plate is in good favour. : 

n Change, Swansea, this week, one of the subjects of comment 
was the coming Birmingham meeting, and probable features of 
business. On the eve of meeting there is always a certain degree 
of inaction, but it was agreed that pig was moving upwards; 
tin bars ~— lower ; steel scrap f+ | shearings slacker; and 
buyers of finished iron and steel holding aloof somewhat in the 
expectation of lessened prices, which the tone of pig iron does not 
warrant, 

Latest full quotations, Swansea, are as follows :—Pig iron, Glas- 
gow warrants, 56s, 8d. to 56s. 9d. cash ; Middlesbrough, No. 3 
50s. 114d. to 51s, 2d.; hematite warrants, 60s. 74d. for mixed 
numbers; Welsh bars, £6 2s. 6d. to £6 5s ; sheets, iron and stee] 
£8 2s. 6d. to £8 7s. 6d.; steel rails, heavy sections, £5 10s. to 
£5 12s. 6d.; light, £6 10s. to £7 12s. 6d.; Bessemer steel tin-plate 
bars, £5; Siemens best, £5 2s, 6d.; tin-plates, Bessemer stee] 
cokes, 13s. 6d. to 18s. 9d.; Siemens coke finish, 13s. 9d. to 14s,; 
ternes, per double box, 28 by 20 C., 26s., 27s. to 28s. 6d.; best 
charcoal, 15s. 6d. to 16s. 6d.; big sheets for galvanising, 6ft. by 
3ft. by 30 g., per ton, £10 10s. to £10 15s.; finished black plate 
£10 Vds. to £11. : 

Block tin is again advancing, the last report showing £2 on the 
week. Latest, £125 10s. to £123 5s.; spelter, £18 17s. 6d.; lead, 
£11 10s.; copper, Chili bars, £53 to £53 5s. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal market firm ; prices unchanged. House coal in fair 
demand, prices firm. Exports for week ending July 5th: Coal, 
foreign, 47,599 tons ; coastwise, 15,355 tons. Imports for week 
ending July 8th: Iron ore, 15,740 tons; pig iron, 2195 tons; 
steel bars, 1017 tons ; old rails, 140 tons ; deals, 13,096 loads ; pit- 
wood, 2588 loads. 

Coal: Best steam, 13s. 3d. to 13s. 6d.; seconds, 11s. 9d. to 12s,; 
house coal, best, 15s.; dock screenings, 8s.; colliery small, 7s. 3d, 


to 7s. 6d. Pig iron: Scotch warrants, 56s. 4d.; hematite warrants, 
60s. 4d. f.o.b, Cumberland prompt; Middlesbrough, No. 3, 
50s. 10d. Iron ore: Rubio, lis.; Tafna, 15s. to 15s. 6d. Steel: 


Rails, heavy sections, £5 10s. to £5 12s. 6d.; light sections, £6 10s, 
to £7 10s. f.0.b.; Bessemer steel tin-plate bars, £5; Siemens steel 
tin-plate bars, £5 2s. 6d., all delivered in the district, cash. Tin- 
lates: Bessemer steel, 13s, 6d. to 13s. 9d.; Siemens, coke finish, 
3s. 9d. to 14s. Pitwood: 18s., ex ship. London Exchange 
oe gua Copper, £52 15s.; Straits tin, £126 10s, Freights 
steady. 








LAUNCHES AND TRIAL TRIPS. 


St. HILDA, twin-screw hopper dredger; built by, Wm. Simons 
and Co., Renfrew ; to the order of, the Hartlepool Harbour Com- 
missioners ; engines, compound condensing, pressure 180 lb.; con- 
structed by, the builders ; hopper capacity, 500 tons ; buckets to 
raise 400 tons per hour ; dredging depth, 32ft. below water level ; 
launch, June 20th. 

ORIANA; built by, the Northumberland Shipbuilding Company, 
Limited ; to the order of, the British Maritime Trust, Limited ; 
dimensions, 392ft., 48ft., by 31ft. (moulded); to carry, 7150 tons 
deadweight ; engines, triple-expansion, 25in., 4lin., and 69in., by 
48in. stroke, pressure 180 lb.; constructed by, Richardsons, West- 
garth and Co., Limited ; launch, June 21st. 

Screw hopper barge; built by, Robert Stephenson and Co., 
Limited ; to the order of, the River Tyne Commissioners ; dimen- 
sions, 120ft. between perpendiculars by 28ft., by 12ft. 6in.; engines, 
compound surface-condensing, pressure 100 |b.; constructed by, 
Hedley and Boyd, North Shields ; hopper is 44ft. long, and holds 
423 tons. 

Lowmoor, steel screw trunk steamer; built by, Ropner and 
Son, Stockton; dimensions, 350ft., 46ft. 6in., by 27ft. 3in.; to 
carry, 6100 tons on summer freeboard ; engines, triple-expansion, 
1300 horse-power ; constructed by, Blair and Co., Limited ; launch, 
June 23rd. 











THE AERONAUTICAL INSTITUTE AND CLUB.—At the last monthly 
meeting, held at St. Bride’s Institute on Friday, 4th inst., papers 
were read from Mr. Chas. Zimmerman, of Maryland, U.S.A., who 
explained, somewhat in detail, his Cycala flying machine—from 
which they hope great things in the States—and also from Mr. 
Alex. Adams, of Sydney, New South Wales, who laid down 
several formule for the calculation of surfaces for beating wings. 
The meeting was of a private nature, but for the next general 
meeting on Friday, August 11th, an interesting lecture by Mr. 
T. C. Blanchard is promised, dealing with ‘‘ Wing-flapping 
Machines and Personal Flight,” and the honorary secretary of the 
Aéronautical Institute, whose address is at 20, Adelaide-road, 
Brockley, states that he will be happy to forward invitation 
tickets, if those interested will communicate with him. 

PuysicaL Society oF LoNDON.—At the meeting of the Physical 
Society, held on June 20th, a paper ‘‘On the Heat Evolved or 
Absorbed when a Liquid is brought in Contact with a finely divided 
Solid” was read by Mr. G. J. Parks. Pouillet discovered the fact 
that when a powder is put into a liquid which does not exert any 
solvent or chemical action — it, there is, in general, a rise of 
temperature. The objects of the present investigation were to 
obtain a relation between the quantity of heat evolved and the area 
of the surface exposed, to find the rate of variation of heat evolved 
with temperature, and to apply to the results the laws of thermo- 
dynamics. In making any experiment on the Pouillet effect it is 
essential that the ogee should be perfectly dry, and that it 
should be at exactly the same temperature as the liquid. The 
precipitated silica, sand, or other substance to be experimented 
upon was heated to a dull red heat and placed in a bulb whilst still 
hot. The air was then exhausted, and the bulb sealed. In making 
an experiment the bulb containing the powder was broken under 
the surface of the water in a calorimeter, and the rise of tempera- 
ture noted. The average diameter of the grains of powder used 
was obtained by measurement with a microscope, and on the 
assumption that the grains were spherical the surface of the mass 
of the powder used was calculated. From the results of his experi- 
ments the author states that when silica, sand, or glass is brought 
into contact with water at approximately constant temperature, the 
heat evolved is proportional to the area of the surface exposed by 
the solid, and the amount of heat developed per square centimetre 
is approximately -00105 calorie when the temperature is near7 deg. 
Cent. Assuming that the phenomenon of Pouillet is reversible, and 
that it is due to a pressure at the surface of the powder, the author 
has, by the application of the laws of thermodynamics and the 
results of his experiments, arrived at the conclusion that at 7 deg. 
Cent. the surface pressure of water and silica diminishes at the rate 
of 157 dynes per centimetre for an increase of temperature of 1 deg. 
Cent. Experiments made at different temperatures indicate that 
the heat evolved is roughly proportional to the absolute tempera- 
ture. Experiments were also made which showed a fall of 
temperature on putting a finely divided solid into mercury. Mr. 
R. ge Whipple said that the Pouillet effect could be shown by 
covering the bulb of a thermometer with muslin and putting it into 
a steriliser. On taking it out and immediately placing it in the 
mouth, there is a considerable rise of temperature, He had tried 
covering the bulb with dry muslin, and obtained a rise of 2 deg. 
Cent, by putting the instrument into water, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


NortuHinG has happened in the past week which 
could lead to the belief that the iron market was 
going to become brisker and more animated ; on 
the contrary, the condition all round is anything 
but satisfactory, for though some firms have a 
fairly large number of orders on their books, 
others can hardly keep up a moderate activity, 
and there is no prospect of a general improvement 
in quotations, as competition is exceedingly keen 
in all branches. Foreign deliveries from the 
Rhenish- Westphalian district have been compara- 
tively heavy during the week ; inland demand, 
however, is more languid than ever, and there is 
absolutely no enterprising spirit in the market. 
Scrapiron has again become very flat, consumption 
being much lower than output. The same is the 
case with pig iron, while the malleable ironworks 
are well booked forward in mostinstances, but the 
orders secured are mostly for foreign consump- 
tion, and yield only very little profit. In the 
Siegerland stocks in crude iron are reported to 
have been steadily increasing, in spite of restric- 
tions in output. The girder trade is in a com- 
paratively healthy state, and the inquiry for 
plates has slightly improved upon the week, but 
is still insufficient ; sheets are in fairly good call, 
and the bar and hoop mills also report themselves 
in regular occupation. Ata recent tendering for 
a floating dock in Rotterdam, Kliiune, Dortmund, 
offered lowest at 1,116,600fl., the highest offer 
being 1,375,268. Five German, five English, 
and five Dutch firms tendered, but the Dortmund 
works is likely to obtain the contract. At a pre- 
vious tendering for the railway bridge across the 
Dutch North Sea Canal, and at another tendering 
for the large Amsterdam gasometer, German 
works have likewise been the successful competi- 
tors. The locomotive factory, A. Borsig, of 
Berlin, is reported to have obtained orders for 
the supply of sixty locomotives for India. 

A slight improvement can be perceived in the 
general position of the German coal market, and 
coke, too, was in somewhat better request ; but 
restrictions in output will have to continue for 
some time, as the forges and foundries, with very 
few exceptions, seem inclined to defer the pur- 
chasing of supplies till next quarter. 

In Austria the slight rise in prices which 
makers resolved upon a week ago has not had a 
favourable influence on the market, for buyers do 
not consider it at all likely that the raised quota- 
tions will be maintained, and so next to no 
inquiry was coming forward upon the week, and 
no sales have been effected that would be worth 
mentioning. P'ates are particularly languid, 
while girders have, here and there, shown a little 
more life. On the 3rd instant the Hungarian 
Iron Convention was formed, and the Austrian 
Iron Convention is going to be formed on the 
Ist of August. From Bohemia rather more 
favourable accounts are given concerning the iron 
business ; especially the shops of the Prague Iron 
Company, in Kladno, are engaged to their fullest 
capacity. In April of present year exports from 
Bohemia were about 260 wagons, and in March 
120 wagons, so that since the opening of the Elbe 
navigation in early spring over 500 wagons, iron 
and iron articles have been exported from 
Bohemia. 

The position of the Austro-Hungarian coal 
market is, if possible, worse than before. 

Quietness continues to prevail in the French 
iron industry. Prices are the same as in previous 
month, officially ; in cases, however, where large 
orders are in question, concessions are willingly 
granted. In the North orders come in a little 
more freely ; but in the Ardennes the business in 
iron and steel is very dull, at least so far as for- 
ward contracts are concerned; the same is 
reported from the Meurthe-et-Moselle district. 
From the Haute-Marne a slightly better account 
was received last week. 

Coa] is in quiet demand in France, but quota- 
tions remain comparatively firm. 

Some ironworks in Belgium are well off for 
orders, and have been pretty fully engaged during 
this month and the last ; but the majority of the 
iron and steel-producing establishments feel the 
depression in trade very keenly, and wherever 
an order, no matter how small it may be, is hold- 
ing out, about a dozen works send in their offers, 
and the result is that quotations are pressed 
down so low that next to nothing is gained by 
the contracts. 

A little more life was stirring on the Belgian 
coal market last week, owing, perhaps, to the 
tenderings for the State railways. The quota- 
tions were, on the whole, the same as last year, 
only for some sorts a falling off was noticeable. 
Imports in coal to Belgium continue to increase. 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 


A CONTRACT for meters for the Bath Corpora- 
tion has been placed with Geipel and Lange, 
Westminster. 


JAMES GORDON AND Co., of 52, Lime-street, 
E.C., have been appointed sole British and 
Colonial agents for water turbines, &c., manu- 
“ by James Leffel and Co., of Springfield, 

S.A. 

Easton AND Co., Limited, have recently re- 
ceived an order from Greenwood and Batley, 
Limited, of Leeds, for a complete superheater 
and economiser plant under the Schmidt patents. 
We understand that it is the intention of Green- 
wood and Batley to carry out a series of trials 
with the plant in question of the De Laval steam 
turbine, working with highly superheated steam, 
and we anticipate that most interesting results 
will be obtained. 

For the pur of carrying out the sale of the 
undertaking of the old company of Beyer, Pea- 
cock and Co. to the new company, the old com- 
pany has gone into voluntary liquidation, and the 
new company is now registered under the title 
of Beyer, Peacock and Co. (1902), Limited. 
The business will be carried on by the new 
company with the co-operation and assistance of 
the staff of the old company, which has been 
retained in order to ensure the continuity of the 
high-class standard work for which the firm has 
always had such an undoubted reputation, 





THE PATENT JOURNAL. 


Condensed from ‘The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 
P@™ When inventions have been ‘‘ communicated ” the 


name and address of the communicating party are 
printed in italics. 





23rd June, 1902. 


14,152. Pipes for Topacco, G. T. Neville, Birming- 
ham. 

14,153. Motor Mecwanism for Cycies, A. Appleby, 
Birmingham. 

14,154. Sawinc Macurygs, C. H. Clifton, Johnstone, 


14,155. Cycte Cranks, W. A. Foster and W. W. Wood- 
man, Birmingham. 

14,156. Water Tuses for Borers, R. L. Hilton, 
Chester. 

14,157. Carps for PLayinc Purposgs, J. W. Denby, 
Bradford. 

14,158. Brakes for Trarns, E. Holden, Swindon, 
Wilts. 

14,159. Smoornine the Epces of Liven, W. Bourne, 
Southport. 

14,160. Suurries for Weavinc Looms, R. Hogg, 
Keighley. 

14,161. Stgam Governor GENERATOR, J. W. Wood, 
Manchester. 

ae CoLLapsiBLE LAppERS, R. J. Worrall, Liver- 
pool, 

14,163. Dravucar ATraAcHMENTs, J. Lewis and §. 
Simpson, Blackburn. 

14,164. Buy Try, W. Morris and L. Wilkinson, Burn- 
ley, Lancs. 

14,165. Borries, G. Smith, Dundee. 

14,166. Gas Propucees, W. J. Crossley and T. Rigby, 
Mauchvster. 

14,167. Removine Impuritizs, W. J. Crossley and T. 
Rigby, Manchester. 

14,168. Boot Lasts, W. 8. Knight and W. and E. 
Douglas, Bristol. 

14,169. Makinc LinoLteum, M. G. Peters and J. A. 
Shepherd, Glasgow. 

14,170. Irons for Launpry Purposss, J. W. Blakey, 
Bradford. 

14,171. Macurnes for Wasninc, J. Mackenzie, 

Glasgow. 

Desks, W. H. Thelwall, London. 

14,173. SwatnH_Turninc Macuiynery, J. Merrett, 
London. 

14,174. Gor CLus, C. Humble, London. 

14,175. Pinc-Pone Bats, J. M. Macintosh, Woolhamp- 
ton, near Reading, Berks. 

14,176. CuancE-civinc Device, J. Jofeh and R. G. 
Eades, London 

14,177. Naits, J. Partridge, London. 

14,178. Gas Firtinos, A. J. Boult.—(M. D. Compton, 
United States.) 

14,179. Gearino, H. L. Wright, London. 

14,180. Venpinc Macutygs, D. Knowlton, London. 

14,181. Macurines for GrinpING TROWELS, H. Beltz, 
London. 

14,182. Rartway Brakes, E. de Pass.—(La Société 
Anonyme des Freins “ Stop,” France.) 

14,183. Screw Prore.yers, J. Holt, Ashton, near Bir- 
mingham. 

14,184. PackinG MaTERIALS, F. Flor and E. Murmann, 
London. 

14,185. Sream ANaLocous Apparatus, F. Tudor, 
London. 

14,186. Fasteners for Boots and Suoss, H. G. Ryland, 
London. 

14,187. Enorves, E. H. Murray-Morgan and H. R. Hall, 
London. 

14,188. Marine Rocket Torcues, W. J. Underwood, 
London. 

14,189. AuromaTic Pistois, T. K. North, London. 

14,190. CHaRcEs for FirE-arms, H. L. Samuel, 
London. 

14,191. Printing PHotocrapHic Puiates, E. Albert, 
London. 

14,192. Suspenston Gas Lamps and Brackets, J. 
Booth, W. F. Dugard, and A, Raybould, 
London. 

14,193. CuemicaL Fire ExtincuisHer, R. B. Sigafoos, 
London. 

14,194. ELtecrric InTerRuPptERS, L. G. Nilson and I. H. 
Kuh, London. 

14,195. E_ecrric Motors, L. G. Nilson and I. H. Kuh, 
London. 

14,196. ELecrric VEHICLE, L. G. Nilson and I. H. Kuh, 
London. 

14,197. Motor Veuicres, L. G. Nilson and I. H. Kuh, 
London. 

14,198. Srove Pirge and Cuimyegy, P. Traiser, 
London. 

14,199. Unirinc the Uppers and Sorgs of Boots, A. 
M. Clark.—({The Keats Machine Company, A.G., Ger- 
many.) 

14,200. CicareTre Boxes, J. C. Gomm, London. 

14,201. TRoLLEY for OVERHEAD ConpucTors, A. Fayol, 
London. 

14,202. SELF-REGULATING Dynamos, H. Leitner and R. 
N. Lucas, London. 

14,203. ELECTRO-GASOLINE VEHICLES, L. G. Nilson and 
I. H. Kuh, London. 

14,204. PNeumatic Tires, R. Buckworth, London. 

14,205. ELectricaL SpaRKING Devicr, H. C. Brasier, 
London. 

14,206. Loom Suuttues, H. I. Harriman, London. 

14,207. CramminG Pou.try, X. Biirel, London. 

14,208. Removine Burrs from Woot, E. L. G. Fotian, 
London. 

14,209. Securtnc HanpLEs to Brusugs, C. G. Middleton, 
Liverpool. 

14,210. Manuracturtne Giass Borries, J. Forster, 
Liverpool. 

14,211. Inrropuctne SussTancks intothe Human Bopy, 
E. Beist, Liverpool. y 

14,212, Prares for Surpsurtpive, J. Chapman, 
London. 

14,213. Can Fenvers for Motor Cars, M. F. Frexp, 
London. 

14,214. Rattway Car Cnocxs, A. D. Faulkner, 
London. 

14,215, AUTOMATICALLY TESTING YARN, J. B. Moserop, 
London. 

14,216. MECHANICAL Musica INsTRUMENTS, M. Bentzon, 






ondon. 
14,217. Borers for KircHen Ranoes, H. H. Lee, 
London. 
14,218. Gas Enornzs, D. Roberts and J. W. Hornsby, 
London. 
14,219. TeneRirre Lacs, N. Krautheimer and G. Reis, 


ndon. 

14,220. Busnes for Sprit Putters, J. Shepherd, 
London. 

14,221, FIRE-EXTINGUISHER, F, A. Messer and W. F. 

horpe, London. 

14,222. Bocre Trucks for Rartway Veuicies, H. R. 
Keithley, London. 

14,228. CIGARETTE - MAKING Macutng, G. Calberla, 
London. 

14,224. Sarety Burrer Car for Tratns, C. Noever, 
London. 

14,225. Printina Presses, A. Graf, London. 

14,226. Boore Trucks for Raitway VEHICLES, H. R. 
Keithley, London. 

14,227. Moron Enorines, W. B. L. Graham-Toler, 
London. 

— Friction Ciutcuss, W. Schuster and H. Ast, 

mdon. 

14,229. Cores for Castinc, H. A. Pryor.—(Société 

Anonyme des Alliges Cothias, France.) 


24th June, 1902. 


14,230. FLasH Stgam GENERATOR, F. R. D. Lyon, Hove, 
uSSeX. 





14,231. Curtain Rop with Rine3 ComBinED, 8. Rostron, 
Southport. 
14,232. Macutve for BrusH MakING, Brushes, Limited, 
J. P. Ditchfield, Manchester. 
14,233. Moror Cycixs, W. A. Taylor, Coventry. 
14,234. Moror Cars, W. A. Taylor, Coventry. 
14,235. BripLe for Anrma.s, J. 8, Atterby, Boston, 
Lincs. 
14,236. Bakers’ Ovens, A. A. Anderson, Birmingham. 
14,237, PREPARATION of Cast Iron, C. H. Garneson, 
Birmingham. 
14,238. PHonoGRAPH WaxEN CYLINDERS, A. Lomax, 
lackpool, Lanes. 
14,239. Ketries, V. Harris, Birmingham. 
14,240. Steam Borvers, J. W. Baldwin, Hull. 
14,241. Screw Stopper Borrizs, E. Jennings, 
Live 1. 
14,242. Hoss for WHEELS of PeRAMBULATORS, W. Powell, 
irming’ . 
14,243. Ticket Hover for Boots, W. H. Clowes, Bir- 
mingham. 
14,244. Apparatus for Countina Corns, E. A, Franks, 
Manchester. 
14,245. RENDERING Paper F.existe, T. Latimer, 
Stoke-on-Trent. 
14,246. Hex Stirreners, E. Clarke, Leicester. 
14,247. Bevt Fastener for Motor Cyc.es, J. Dawson, 
jun., Lincoln. 
14,248. ‘‘ Dry Sgat,” B. Thomson, Glasgow. 
14,249. Szcurrne Laces, F. G. Haigh, Chorlton-cum- 
ardy. 
14,250. Etevator Porator Setrer, J. Smith, Brigg, 
Lincs. 
14,251 ManuractuRE of MerTatyic Vanapium, P. 
Auchinachie, London. 
14,252. Domestic Fire-EscaPsEs, J. Myers, London, 
14,253. PREVENTING PuNcTURE of T1RrE3, J. M. Welsh, 


Glasgow. 

14,254. GeNERATION of Exxcrricity, J. Macdonald, 
Glasgow. 

14,255. WATERPROOF CYCLING GARMENTS, J. Fraser, 


‘ow. 

ay Groovep Busnes, H. 8. Hele- 
Shaw, Liverpool. 

14,257. TaLKinc Macuine Sounp Box, W. 8S. Vaughan, 
Wallasey, Cheshire. 

14,258. CHarn WuHEEL for Cycres, W. 8S. Vaughan, 
Wallasey, Cheshire. 

14,259. Boots, J. Thornton, Cleckheaton, Yorks. 

14,260. CrncuLAR Hatr-rounp Brusugs, J. Lhornton, 
Cleckheaton, Yorks. 

14,261. MeTaLLic Banps for BARRELS, J. T. Whitehouse, 
Birmingham. 

14,262. Bock Paper Bags, J. G. Holburn and W. K. 
White, Glasgow. 

14,263. PyeumatTic Power Hammers, D. Longworth, 
Banbury, Oxon. 

14 264. Firg-escapgs, J. Rowley, Huddersfield. 

14.265. Betts for TRANSMISSION of Power, E. Garrard, 
London. 

14,266. TratLine Carriacgs, J. Taylor, London. 
267. Sanit Soap Box, D. T. Thompson, Motherwell. 

Cyc ie Lock, J. Wilson, London. 

14,269. ConTROLLING TRAFFIC On SINGLE Link RaILways, 
E. W. Smith, London. 

14.270. Generators of ELectRic CuRRENTs, E. W. 
Smith, London. 

14,271. Propuctne Revier Decoration, H. Kerkmann, 
jun., Birmingham. 

14,272. Dry Seats for Tramcars, J. H. Makin, 
London. 
14,273. Apparatus for Courtine Ro.Liine Stock, 
W. Ormston, J. Ratcliffe, and J. Seddon, London. 
14,274. ATTacHING Motors to Cycies, H. Rayner, 
London. 

14,275. PLummer Biocks for SHarrs, W. Mycock, Man- 
chester. 

14,276. PACKING MATERIAL, G. H. Sachsenréder, Man- 
chester. 









London. 

14 278. Low-pressorE STgaAM Heaters, F. Tudor, 
London. 

14 279. Sprnninc Macutinz, P. Smith and S. Shackleton, 
London. 

14 280. MacuINE for Drivinc Stapies, W. Thompson, 
London. 

14,281. Device for ApsustinG Betts, J. H. W. Wittorf, 
London. 

14,282 AvuTomaTic BaLtance Scaces, P. A. Depaepe, 
London. 

14,283. Sprnnrinc Toy cr Game, R. D. Radcliffe, 
London. 

14,284. Brakes for RatLway VEHICLES, E. de Pass.— 
(La Société Anonyme des Friens ‘‘ Stop,” France.) 

14,285. Cannine Process, C. A. Sahlstrom and M. F. 
Jones, London. 

14,286. ContTrot of ELECTRICALLY-PROPELLED CARs, 
T. A. Hearson.—(F. J. Sprague and E. R. Carichof, 
United States.) 

14,287. ACETYLENE Gas GENERATOR, P. Gilgan, London. 

14,288. ConnecTinc TxaM Ralzs, R. Atkinson, Birming- 

ham. 

14,289. Neckties, A. Tatton, London. 

14,290. Bearine for SHartsand Cranks, D. Hildersley, 
London. 

14,291. Exastic Trres for WaHeEEts, J. A. Mays, 


London. 

14,293. ConTROLLING Morors, H. H. Lake.—(General 
Electric Company, United States.) 

14,294. ReGuLaTinG Evectric Macuings, H. H. Lake. 
—(General Electric Company, United States.) 

14,295. ELectric Prorgction Device, H. H. Lake.— 
(General Electric Company, United States.) 

14,296. Exscrrica, Distrisution, H. H. Lake.— 
—(General Electric Conpany, United States.) 

14,297. Execrric Timz Switcues, C. F. Heath, 
London. 

14,298. Carriaces, A. T. Dawson and G. T. Buckham, 
London. 

14,299. Matcues, H. H. Lake.—(Parker Match Com- 
pany, United States.) 

14,300. States for Usz in Scuoots, J. Osbaldeston, 


mdon. 
14,301. CHEMICAL-GENERATING Device, R. B. Sigafoos, 


ondon. 
14,302. Matcu Boxss, G. Brewer. —(R. Effendi, 
Turkey.) 
14,303. Dupiicatinc Stenci, SuHeet, D. Gestetner, 


ndon. 

14,304. Courtine for Ramtroap VEHICLES, F. Kohn, 
London. 

14.305. Crosure for Bortries, &c., A. W. Weber, 
London. 

14,306. BurctarR ALARM AppaRaTus, X. Widmer, 
London. 

14,307. Device for Hotpine Cycies, J. F. Sargeant, 
London. 

—, Sienats, J. P. O'Donnell and E. C. Irving, 

ndon. 

14,309. INcaNDESCENT Gas Burners, A. A. Pratt, 
London. 

14,310. Macutnes for Typewritinc, A. M. Clark.— 
(The Wagner Typewriter Company [Incorporated], 
United States.) 

14,811. Borters for GeNERATING Steam, A. M. Clark. 
—(The Iowa Ironworks Company, United States.) 

14,312. Cootine Cop Srorss, J. 8. Hainsworth, 
London. 

14,313. Printine Stuspines, R. B, Ransford.—(J. M. 
Gaudit, France.) 

14,314. Mans for Prorgectine Szats, A. Taylor, 


mdon. 
14,315. Fastentnes for ARTIFICIAL TEETH, F. Eggler, 


ndon. 

14,316. Maxine Guiass Cytinpers, J. Haley, Liver- 
pool. 

14,317. Gamez, O. Model, Liverpool. 

14,818. Device for PaRtour Games, L. W. Bickle, 
Py 

14,319, Exgectric Licut1ine Device, C. Schwabe, Liver- 
pool, 





bag Pocket Knives, I. Kinney and D. B. Stevens, 

mdon. 

14,321. Burners, W. P. Goard and A. G. Morgan, 
ndon. 

14,322. Device for Mov_pinc Merats, F. Baldt, sen., 


ndon. 

14,323. Renperine Sream Invisieiz, H. H. Lake.—(C. 
F. Brown, United States ) 

14,324. Pincers and Purers, L. Cohn, jun , and 8. Juhl, 


London. 
14,325. Device for Wiprne Razors, R. C. L. Gault, 

ndon. 
14,326. Swircn Howpers for Lamps, O. Zielinski, 


mdon. 

14,327. Enorves, E., T. H., L., and J. Gardner, 
London. 

14,328. SePARATING ApPaRaATus, G. C. Marks.—(F. 
Blane, France.) 

14,329. Exectrica, Srorace Batrerizs, G. C. 
Marks.—(The Smith Storage Battery Company, United 
States.) 

14,330. RecuLators for Rotary Suarts, A. E. Howe, 
London. 

14,331. Automatic WEIGHING Macuing, G. A. Moore, 


ndon. 
14,332. Sprinc Butt Hivncgs, H. J. Haddan.—(W¥. LZ. 
Bullard, H. Penty, A. BE. Lynch, and C. H. Dorer, 
United States.) 
14,333. CLosinc Purses, J. Wetter.—(EZ. Grosse, Ger- 
many.) 


y- 
14,334. Wueets for Tram Cans, F. J. W. Hatch, 


mdon. 
14,335. LoapD-supporTiInc Batis, F. Spengler, 
London. 
14,336. MecHanicaL Borter CLeanine Device, P. F 
Gibbons, C. T. Taylor, and J. C. Gibbons, London. 
14,337. Dress SuspenperR, L. J. Moon, London. 
14,338. Moutpine Metats, F. Baldt, sen., London. 
14,339. Fire-Escapss, T. E Sayers, London. 
14,340. Process for Preservine Fruit, W. D. Baker, 


ndon. 
14,341. Process for Preservine Fruit, W. D. Baker, 


ndaon. 
14,342. Prue Recepracies, J. W. Mackenzie.—(The 
C.-K. Manufacturing Company, United States ) 
14,343. Means for Fastenrna, B. Butland, Lor.don. 
14,344. ELectric Arc Lamps, H. Bremer, London. 
14,345. GENERATOR for ACETYLENE Gas, H. Baumgar- 
ten, London. 


25th June, 1902. 
14,346. Doors for Ovens, A. A. Anderson, Birming- 
ham. 


14,347. Fire-escape, G. T. Jones and T. L. Morgan, 
Rhondda Valley, Glamorganshire. 

14,348. CENTRIFUGAL Macuings, J. Laidlaw, Glasgow. 

14,349. MEASORING PoTENTIALs, J. Ferguson and Kel- 
vin, and J. White, Limited, Glasgow. 

14.350. Courtine for Rart-way Wacons, T. Warsvp, 
Nottingham. 

14,351. NasaLPHoNnE, A. McEwan, Birmingham. 

14,352. CorKine Borr.es, J. Morrison, Stockport 

14,353. TaBLe for TaBLe Tennis, A. Daniels, Man- 
chester. 

14,354. Loap-caRRYING GEAR, T. A. Savery, Birming- 


m. 
14,355. TapLie Fountarns, W. Coulthard, Birming- 
ham. 


14,356. Borers and Freep Heaters, F. J. Rowan, 
Glasgow. 

14,357. Gas Stoves, J. W. B. Wright and H. Darwin, 
Birmingham. 

14,358. Gas Ranogs, J. W. B. Wright and H. Darwin, 
Birmingham. 

14,359. Burners, J. W. B. Wright and H. Darwin, Bir- 
mingham. 

14,360. Morors, F. W. Hayward, R. (. Fox, and E. 
Wilkinson, Norwich. 

14,361. Vatvge, A. and W. H. Rider and A. Robb, 


14,362. "Hooks and Evss f: r Garments, A. A. Stronach, 
Dundee. 
14,363. Locks for Doors, &c., P. Mountford, Birming- 


m. 

14,264. ArracHinc Lamps to VEHICLES, F. Goodwin, 
Birmingham. 

14,365. Mow1ne Macuings, J. Rickerby and W. Little, 
Carlisle. 

14,366. PuRIFICATION of Szwacg, F. and E. R. Candy 


ndon. 
14,367. Hoistrnc Cranes and Derricks, P. McAviney, 
‘Ow. 

14,368. Looms, C. H. Maxsted and H. P. Robinson, 
Manchester. 

14,369. Suips’ ScrEw STEERING GEaR, T. L. Livingston, 
London. 

14,370. Creamers, N. G. K. Husberg, Stockholm, 
Sweden. 

14,371. Maps, B. J. Collingwood, Guildford, Surrey. 

14,372. Tramway Cars, A. 8. Nelson and A. Stewart, 
Glasgow. 

14,373. Cuarcine StoracE Batrerizs, The Lancashire 
Dynamo and Motor Company, Limited, and R. 8. 
McLeod, Liverpool. 

14,374. TROLLEY HxaD, The National Rail and Tram- 
way Appliances Company, Limited, and P. McCul- 
lough, Liverpool. 

14,375. Motors for Usk on Water, A. L. Robertson, 
Glasgow. 

14,376. Looms, W. R. Lee, A. Smith, and J. Byrom, 
Keighley, Yorks. 

14,377. Drawine Boarp, A. 8., H.J., and G. A. Spratt, 
London. 

14,378. Prpgs, J. C. Ridd, A. L. Knapman, and C. H. 
Mawson, Penarth. 

14,379. Drivine Gear, T. A. O’Morchoe, Kilterman, 
Co. Dublin. 

14,380. ANNEALING RoLtepD Mztat, J. Wilkinson, jun., 
London. 

14,381. TREATMENT of the Scatp, T. Schillberg, Glas- 


iw. 
14389. Enornzs, C. E. Beardmore, Glasgow. 
14,383. MeTaLLic Door Fastener, F. C. Smith, Bir- 
mingham. 
14,384. Osservinc the SpaRKING of Motors, C. 
Franklin, Bristol. 
14,385. Gear for Motor Venicies, J. D. Griffen, 


ndon. 
14,386. MANUFACTURING CHLORATES, P. L. E. Lederlin, 


ndon. 
14,387. MANUFACTURE of CHLoRATES, P. L. E. Lederlin, 


ondon. 
14,388. Strips for Composrne Macurnes, J. Lagarde, 
London. 
14,389. ENvELopss, A. Navratiel, London. 
14,390. CrusHine Macuings, J. B. de Alzugaray, 
ndon. 
14,391. Book-MaRKER, C. L. T. Rynd, London. 
14,392. Soap, H. F. C. Goltz, London. 
14,393. STATIONARY FrRE-ENGINES, R. B. Sigafoos, 
London. 
14,394. Apparatus for WorkInec Punkaas, R. C. 
Roberts, London. 
14,395. Stoppers for Borties, H. C. Sanders, London. 
14,396. Brick, L. Jaubert, London. 
14,397. ANNouNCING the ARRIVAL of LocomoTIvEs, A. 
K. Baylor, London. 
14,398. RoLLER Curtarns, A. K. Baylor, London. 
14,399. MANUFACTURE of BorTies, H. W. Barton, 
London. 
14,400. PRESERVATION of Liquips, G. Nicolas, London. 
14,401. ELectric Incanpgescent Lamps, R. B. Roxby, 
London. 
14,402. Envetops, A. Marshall, Nottingham. 
14,403. Warer WASTE PrevENTERS, R. G. L. and L, A. 
Burn, London. 
14,404. Se_r-actinc Bottsfor DouB.E Doors, J, Brandt, 
London. 
14,405. Battoons, F. Malfait, London. 
14,406. HanD-workED Rock Dritt, W. M. Moylan, 
London. 
14,407. Fitmsa Sxors, Vickers, Sons and Maxim 
Limited, and C. L. Sumpter, London. 
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14,408. Cams for Fasric Printinc Macuiygs, J. G. 
Sanderson, London. 

14,409. Swine Doors, R. Geminiani, London. 

14,410. Prayine Kevsoarp MusicaL Instruments, R. 
Fowler, Live: b 

14,411. PLayine Kgysoarp MveicaL InstryMents, R. 
Fowler, Liv: 

14,412. Removine Mix Props, D. Jones, Sheffield. 

14,413. SeaLep Bort ies, W. Davis, Birmingham. 

14,414. Prevention of AcciprNTs on TRaAMcARS, P. 
Robinson, Birmingham. : 4 

14,415. FLusHinc Warer-ciosets, F, W. Hipkiss and 
P. Winn, Birmingham. : 

14,416. Musicat Instruments, G. Barker.—(F. YX. 
Audet, United States.) 

14,417. Lay-caps, G. von Zorawski, London. 

14,418. Gas Buryers, W. P. Thompson. —(d. H. 
Humphrey, United States.) 

14,419. Mgasurine the Fiow of Liquips, W. A. 


verpoo! 
14,420. a Vatves for Stoves, D. Bowie, 
ive! i 
14,421. Catcugs for SLipiIne Wrxpows, S. E. Dickinson, 
Liv 
14,422. | for Corps, T. F. Smith, Liverpool. 
14,423. Aseptic Dressinc Jars, D. Shepherd, London. 
14,424. Row Brakgs, T. W. Houghtcn andS. T. McConry, 


mdon. 

14,425. Motor Crcigs, H. J. Emuss and A. J. Crofts, 
London. 

14,426. Carnuretrers for Motor Cars, J. Duffield, J. 
F. Bennett, and H. 8S. Moorwood, London. 

14,427. Swivettinc Covupiines, R. Thomson. — (C. 
Brown, Switzerland.) 

14,428. Lerrer Boxgs, J. Jung, London. 

14,429. FLame Iontrers, A. Bachner and P. Bouchsein, 
London. 

14,430. TYPE-PRINTING TELEGRAPHIC INSTRUMENTS, F. 
H. W. Higgius, London. 

14,431. Hancina Winpow CaseMeEnts, G. Couzens, 
London. 

14,432. Manuractcre of Caramg1, T. D. Lichtenstein, 
London. 

14.433. Savinc Lire from Fire, H. R. Newburgh- 
Stewart, London. 

14,434. Toy Rarmtway 


ndon. 
14,485. Rackets for Laws Tennis, A. E. Prosser, 
Lo 


Sicnats, W. Britain, jun., 


on. 

14,486 SuHutries of Weavixe Looms, P. Castelain, 
mdon. 

14,437. Paopucine Exoncatep Recesses, J. ledelé, 


mdon. 
14,438. Transrormine the Action of Gravity, J. 
Audouy, London. 
14,439. ApverTisino, W. J. Beville, London. 
14,440. OgDNANCR, Wise. —(K. Birkeland, 
Norway.) 
14,441. Detivertne Mouren Grass into Movutps, L. 
2 and the Trades Progress Company, Limited, 
mdon. 


30¢ch June, 1902. 


14,442. Lanp Cuarns, C. 8. Craven, Darlington. 

14,443. Mrvgrat and AgraTep Warer, G. W. Piper, 
Winchester. 

14,444. Penciis, T. W. Payton, Manchester. 

14,445. Manuat Power MecuanisM, J. Hamilton, 


Glasgow. 

14,446. Dry Sars for Tramcars, P. E. Robathan, 
G Ww. 

14,447. CHANGEABLE Sicns for Trams, G. G. Walker, 
Bradford. 


14,448. Prats Roap Wuegts, J. H. Mann and Mann's 
Patent Steam Cart and Wagon Company, Limited, 


Leeds. 

14,449. Fexpine Devic for Dritts, J. R. Churchill and 
C. H. Champion, London. 

14,450. Rink for Rotter Skatinc, A. J. Jacobs, 
Bristol. 

14,451. Hze. Tips, W. Sheppard, Bristol. 

14,452. Pervoratinc Macniyes, F. Shellard and W. 
Sheppard, Bristol. 

14,453. AssemBLeRS of Linotype Macuings, W. H. 
Lock and E. Girod, London. $ 

14,454. UMBRELLA - MAKING MacHINE, J. Edmonds, 


Birmingham. 

14,455. Vatves for Stgerinc Enorngs, J. L. Boothman, 
Greenoc 

14,456. Cycie Support or Rest, J. G. Fraser, 
Gk Ww, 


14,457. Metatuic Fire Tones, B. Addicott and G. 
Holland, Birmingham. 

14,458. Firg-arms, T. W. Webley.—(F. 7. Murray, 
France.) 

14,459. Seats for Ovrpoor Usg, J. D. Bennet, 


Glasgow. 

14,460. Hoops for Woop Pigs, E. Smith and E. Oddy, 
Keighley. 

14,461. Sasn Fasteners, J. Cunliffe, Burnley. 

14,462. Makino Surrts, 8S. W. Dunlop, Glasgow. 

14,463. Stop Vatve Mecuanism, C. A. Jones, Glou- 
cester. 

14,464. PorTaBLE ELECTRICAL TRANSFORMERS, E. E. 
Maddox, Bournemouth. 

14,465. Pacx«se fur Guanps, O. T. Raymond, London. 

14,466. Kwsirtrmsc Macuaines, F. Longdon and Co., 
Limited, and William Forman, London. 

14,467. PortaBLe Commopg, E. Kent, Kinson, near 


Bournemouth. 

14,468. Yarn Wuispinc Macuivery, F. Unwin, 

Keighley. 

4,469. SrmpLex Tegwescopic Bep, A. E. Swan, 
sgow. 


14,470. Szats for Trams, D. B. Foster, Leeds. 

14,471. Reoutator for ExLectric INstRuMENTs, W. 
Thomson, Glasgow. 

14,472. SeaLING Botrie Caps, N. B. Abbott, Lond 2n. 

14,473. Latcues for Carriace Doors, J. F. Pottier, 
London. 

14,474. SasH Fasteners, C. Holdcroft, Willenhall. 

14,475. Lyp1a-RUBBER Boot HgExs, J. M. Oswald, Edin- 


burgh. 
14,476. Backinc for Guiass Tires, E. Watson, 
London. 
14,477. WaTER-cooLine Apparatus, J. J. H. Sturmey. 
C. B. Duryea, United States.) 


co 6 
14,478. Brake for VeLocipepEs, F. J. Deeming, 


Coventry. 

14,479. IncanpescentT Etectric Lamps, A. A. Guest, 
Birmingham. 

14,480, Securtinc Taps in Jars, &c., S. Powell, 
Bristol. 


14,481. Teatray, T., B. T., and E. H. O’Brien and W. 
H. Browning, Manchester. 

14,482. Macnetic Separators, G. L. Adamson, J. 
Elias, and E. E. Ad » Manchest 

14,483. CENTRIFUGAL Macaings, J. W. Macfarlane, 
Glasgow. 

14,484. CenTRIFUGAL Macuines, J. W. Macfarlane, 
Glasgow. 

14,485. Inpicators for Tramcars, C. Challenger and 
8. E. Smith, Bristol. 

14,486. Mgans for Consumine Smoke, J. A. Bottomley, 
Manchester. 

14.487, Ecectricat Automatic Curt-outs, E. W. 
Cowan and W. B. Dale, Salford. 

14,488, Lirg-cuarp for Tramcar, G. Turner, Man- 
chester. 

14.489. ELECTRICAL-RECORDING INsTRUMENTS, T. Hes- 
keth, Folkestone. 

eo Houper for Cigar Asn, A. M. Turton, Brad- 
G) 

14,491. Ventcte Couptiines, J. J. Walklate, Stoke- 
upon-Trent. 

14,492. Traverstnc Locomotives, D. McLellan, 
Glasgow. 

14,493, Forwarp Dryixe of Bricks, F, W. Cocking, 
Balby, near Doncaster. 

14,494. Carp Protector, A. Beedham, Droylsden, 
Lancashire. 

14,495. PunctvRE Proor Tires, W. H. Morton, 
Cardiff, 








14,496. Hiau-sprep Enornrs, A. Boyd, Stockton-on- 


‘ees. 

14,497, Pump Carrier, G. E. Osmond, King’s Heath, 
Birmingham. 

14,498. Macnetic Separators, G. L. Adamson, J. 
Elias, and E. E. Adamson, Manchester. 

14,499. ApvERTISING, O. J. Wilmot and A. H. Fear, 
Malvern. 

14,500. Sgecurinc HanpiEs to Brooms, G. Fisher and 
V. Krosli, Manchester. 

14,501. REcEIVING Persons JumMpPING from a BuiLpiIne 
on Fire, T. Thorneycroft, Wolverhampton. 

14,502. Kerpine Dravcut Breer Coot, C. Hopwood, 
Manchester. 

14,503. Ourpoor Sgats, H. Biggar and C. Robb, 


‘iow. 

14,504. Frre-escaps, C. J. Porritt, Manchester. 

14,505. Dry Seats for Trams, C. D. Harrison and W. 
Line, Manchester. 

14,506. Gotr Batt, E. R. Turnbull, Glasgow. 

14,507. ELEcTRIc Morors, J. 8. Highfield, St. Helens, 
Lancs. 

14,508. ImproveD FANLIGHT Grar, J. C. Macalester, 
Glasgow. 

14,509. Prgumatic Tires, H. H. Arnold, Hollington, 
Hastings. 

14,510. ConstRucTION of Porters’ Ovens, H. H. Redfern, 
Hanley, Staffs. 

14,511. Crosstncs for Tramways, R. A. Hadfield, 
London. 

14,512. Stockine Supporter, A. and M. A. Hobbs, 
Southsea. 

14,513. VeLocrpepE Gar, P. L. Renoufand C. A. Hyde, 
Olton, near Birmingham. 

14,514. STRINGING TOGETHER Sampies of Ciota J. A. 
Horne and The British United Shoe Machinery 
Company, Limited, Leicester. 

14,515, Jawep Cuvucks, C. and G. B. Taylor, Birming- 

m. 

14,516. SutpHaTse of AMmonta, J. Foster. Glasgow. 

14,517. Promotine CompusTIonN in Fournacss, K. 
Albrecht, Manchester. 

14,518. Dyzrxe Timper, J. Pfister, Manchester. 

14,519. TeLescoprs, A. A. Common, London. 

14,520. Steam BorLer Furnacegs, A. W., J. A., and H. 
N. Bray, Manchester. 

14,521. Dirt Knives of Carpinoa Enorygs, F. Graf, 
Manchester. 

14,522. Woven Ficurep Farrics, J. Rodger, Bradford 

14,523. Etectric Ianition, A. P. Maxfield and C. R 
Garrard, London. 

14 524. AvTromatic Suuttirye Motions of Looms for 
Weavinc, The Blackburn Loom and Weaving 
Machinery:Company, Limited, W. Rossetter, and R. 
Talbot, Manchester. 

14525. Mercerisation of Fasrics, The Calico 
Printers’ Association, Limited, and W. Warr, Man- 
chester. 

14,526. Sprayine Distyrectants, W. I. Scholes, Man- 
chester. 

14,527. SMOKE-CONSUMING 
London. 

14,528. PnoroGrapuic Lensss, H. D. Taylor, York. 

14,529. AuTomMaTic Tent GOVERNOR, T. W 
London. 

14,530. Automatic Hotper for Maps, J. Mungenast, 
Baden, Germany. 

14,531. Vices, J. Htibner, Gérlitz, Germany. 

> Sree for Sprayine Liquip, G. C. Jarvis, 

mdon. 

14,533. CatcuLator, E. Wilson, London. 

14,534. Sprinc WHEELS, D. 8. Forbes, London. 

14,535. Awnines for VELociPpEDES, F. E. J. Padmore, 
London. 

14,536. HegLInc Macurygs, H. P. Gamble, G. Durston, 
J. H. Burbidge, and A. Black, London. 

14,537. Roratine Drawers for Furnirurg, J. Fichte, 
London. 

14,538. ELECTRO-GONIOMETERS, A. Grammont, London. 

14,539. TREATMENT of Peat, A. Kliiver, London. 

14,540. HarvesTiInc Macurygs, J. R. Turner and M. 
Stimpson, London. 

14,541. Bicycie, E. 
Jara. 

14,542. Covuptine for Exrrecrric Lamps, E. R. Gill, 

mdon. 

14,543. Mrxrne Or, M. B. Hansen and M. D. Clausen, 
London. 

14,544. Opservinc SpaRKING Piucs of Motors, C. 
Franklin and C. le Veaux, Bristol. 

14,545. Serine Tires for Moror Cars, J. W. Mooring, 


Device, F. Trautman, 


8, 


Ames. —(Z. J. H. Leslie-Miller, 


ndon. 

14,546. New Tunvet Constructor, D. R. Edwards, 
London. 

14,547. ELectric Mgasurine InsTRUMENT, E. Weston, 
London. 

14,548. Stoves and Grates, P. A. Newton.—(The 
Standard Oil Company of New York, United States.) 
14,549. Presses, H. E. Newton. —(R. Hoe, United 

States.) 

14,550. ATTACHMENT for S—Ewinc Macuines, P. A. 
Newton.—{The Arnold Sewing Machine Company, 
United States.) 

14,551. Sieepers for Rattway Liygs, A. Olivier, 
London. 

14,552. Tramways, H. H. Lake.—(H. C. Stiff, United 
States. 

14,553. Brypers for Surets of Papsr, H. E. Dade, 

mdon. 

14,554. Typewriters, H. Jarvis, London. 

we en PirzE WrencaeEs, J. B. Le Maitre, Birming- 

m. 

14,556. Hanp SHears and Curppers, J. B. le Maitre, 
Birmingham. 

14,557. Trimminc Wicks of Lamps, R. H. Patterson, 


ondon. 

14,558. Hotprr for Ecos, W. Wilson and T. W. Baker, 
London. 

14,559. Packtne Case, W. Wilson and T. W. Baker, 


ndon. 
14,560. Fort Saver, C. W. Francisco and J. R. Eden, 
ndon. 
14,561. New Game, L. Ernst, Kingston-on-Thames. 
14,562. Car Coup.ines, 8. P. Moulton, Kingston-on- 
Thames. 
14,563. Furnaces, A. J. Boult —(L. Inchausp?, France.) 
14,564. Nuts, G. H. Bigelow, London. 
14,565. PovuLTRY- PLUCKING Devices, K. 
London. 
14,566. Rixc Stopper for Botr_zs, M. van der Hagen, 
London. 
14,567. Roap Traction Exoivegs, C. James and J. W. 
Hornsby, London. 
14.568. ACETYLENE Gas GENERATORS, R. Thorley, 


Simon, 


London. 

14,569. Countinc Mongy, L. F. Marsh.—(J. G. Marsh, 
United States.) 

14,570. Botrite Stoppers, L. Grote and T. and W. 
Cole, Limited, London. 

14,571. Roorine for Hay, A. Gough, London. 

14,572. LigotninG ConDucror, Siemens Brothers and 
Co., Limitel.—(Siemens and Halske Aktiengesell- 
schaft, Germany.) 

14,573. Evecrric Lamps, The Edison and Swan 
United Electric Light Company, Limited, J. Shep- 
herd, and H. D. Gover, London. 

14,574. ELECTRICALLY-PROPELLED Cars, G. H. Hill, 
London. 

14,575. Sprayine Ross, O. Imray.—( W. Kesselring and 
F, Rithenbacher, Germany.) 

14.576. Manvuracture of Dyzsturrs, O. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

14,577. COLLAPSIBLE Boxes, H. Coulon, London. 

14,578 ManuracrureE of Lensss, A. Rtickl, London. 

14,579. Rotter Firour Mii, J. W. Cunningham, 
London. 

14 580. Boox-stircHinc Macuing, W. L. Wise.— 
(Aktiengesellschast vormals F, Martini and Co., Switzer- 
land. 


14,581. Dygine Sixx, R. B. Ransford.—{L. Cassella and 
Co., Germany.) 

14,582. Ram Joints, D. O. Brunner, W, J. Krum- 
lauf, and W. D. Flautt, London, 





14,583. ELecrrotytic InrerRvuptTERS, G. E. Gaiffe and 
G. Gallot, London. 

14,584. Lamp Burners, M. Graetz, London. 

14,585. Sarety Exposives, J. Wetter.—{ West/fiilisch 
Anhaltische Sprengetoft- Aktiengesellschast, Germany.) 

14,586. Incanpgescent Lamp, W. V. Thompson.—(4. 
Dillemann, France.) 

14,587. Mgans for Packina Eaas, G. F. W. Hope, 
London. 

14,588. Warer-weatinG Apparatus, A. I. Lund and 
O. Lyche, London. 

14,589. Door-cLosinc Mgcuanism, L, Meyer, London. 

_— MINERAL PREPARATION, A. G. Saunders, Liver- 


pool, 
14,591. Dgvice for Drymnc Gray, W. Rowlandson, 


Liverpool. 
14,592. Heatine Liquips, F. Hall, A. G. Eraut, and J. 
F. Ross, Liverpool. 
14,593. Woop Screws, J. T. Ricketts, Liverpool. 
14,594. Fire- xscape Apparatus, J. 8S. Hulbert, 


ondon. 

14,595. Pens, J. W. White and J. J. Graham, 
London. 

14,596. Steam ConpENsING Device, C. E. Nicholas, 
London, 

14,597. ConpENsErs, W. A. P. Werner, London. 

14,598. Distnrgscration of Orxs, E. L. Graham, 
London. 

14 599. Boirter Sertinc in Brickwork, 8. Turton, 
London. 

14,600. Fiuz Covers, 8S. Turton, London. 

14,601. Tooxs, C. Oetling, London. 

14,602. MuroscopE Apparatus, J. Mason and The 
British Mutoscope and Biograph Company, Limited, 
London. 

14,603. Stationery Enve.tores, R. N. Elliot, 
London. 

14,604. PotycuRomatic Printina, E. Albert, London. 
14,605. Srartinc Ex.ectric Lirrs, Easton and Co,, 
Limited, P. I. Unwin, and J. Bjérnstad, London. 
14,606. Device for the Manuracrure of Inpo., J. 
Y. Johnson.—{ Badische Anilin and Soda Fabrik, Ger- 

many.) 

14,607. Makine Rinos for Umpagtias, H. E. Tennevie, 
London. 

14,608. ArTracament for Sprnpigs, A. C. Witzel, 
London. 

14,600. Lire Paxgsgrvers, I. W. Maceolini, Lond n. 

14,610. MiLkine Apraratus, D. T. Sharples, London. 

14,611. Bate Tigs, H. De Haven, London. 

14 612. [INcanDE:cENT E_ectaic Licutiso, I. H. Hegner, 
London. 

14,613. Densiryinc Sivs, J. Florin-Lectercq, London. 


lst July, 1902. 
14 6:4. Cows for VentiLaviIne Suarts, A. Ashworth, 
Manchester. 
14,615. Castine Crecieies, W. Lynes, Birmingham. 
14,616. The SimpLex Frre-gescapr, T. Leggett, Rams- 
RESERVOIR PENHOLDER, F. C. Edgar, 
Bristol. 
14,618. Securnine TaBLe Tops to Framgs, P. T. Bond, 
Bristol. 


—— PenciL SHARPENERS, F, H. Shaw, Birming- 

m. 

14,620. Fotpinc Macuings, A. Smith and J. Chadwick, 
Keighley. 

14,621. Tramway Construction, T. G. Gribble, 
Norfolk. 

14,622. Cyctz Suoz, 8S. Valentine, Raunds, near 


Thrapston. 

14,623. CoNTINUOUS-CURRENT Dynamos, J. Atkinson, 
Cheshire. 

14,624. Lock1ne Nuts, J. Eedie, Glasgow. 

14,625. Dry Out-poor Seat, W. Cuthbertson, Man- 
chester. 

14,626. Stor Motions for Looms, T. G. Wilkinson and 
B. Morton, Manchester. 

14,627. Sprrtoons, L. and J. Solomon, Manchester. 

14,628. Packine for Srurrinc-Boxgs, C. Arnold, Liver- 


pool. 

14,629. MgasurING Surrace Speeps, W. E. Heys.— 
(Schiffer and Budenberg, G. in. b. H., Germany.) 

14,630. Brush for WHirewasuine, W. A. Greenslade, 
Bristol. 

14,631. LEATHER Watcu Wrist.ets, A. Pinfold, Brad- 


ord, 

14,632. Coronation Cube Puzzig, N. Scott, Black- 
burn. 

14,633. Brakes, J. Shaw and E. P. Greenwood, Hud- 

ersheid. 

14,634. GAME, D. Roberts, Penmaenmawr, Carnarvon- 
shire. 

14,635. SgLr-acTinc Mutzs, T. Thornley, Bolton. 

14,636. SELF-CENTREING LaTHE Cuuck, A. 8S. Angas, 
London. 

14,637. Inkstanp, W. H. Gill, Abingdon, Berkshire. 

14,638. Gear, J. J. H. Sturmey.—(C. B. Duryea, United 
States.) 

14,639. Looms for Weavine, F. J. and J. Duckett, 
Manchester. 

14,640. Exaings, 8. N. Smith, Manchester. 

14,641. BorLers for GENERATING Steam, S. N. Smith, 
Manchester. 

14,642. Gear for WINDMILL-DRIVEN Pumps, J. McBain, 


gow. 
14,643. Revotvine Hee for Boots, M. O'Leary, Glas- 


gow. 

14,644. Liquip Puririer, C. C. Clark, H. G. Bleakly, 
and J. C. Carson, jun., Glasgow. 

14,645. MzRRY-GO-ROUNDs, G. D. Bulmer, Glasgow. 

14,646. “ Avromatic” or ‘‘ Stor” Mgeters, H. Cooney 
and The Liverpool and London Meter Company, 
Limited, Liverpool. 

14,647. Stinrup for Horse Sappies, B. McKenzie, 
London. 

14,648. RowLocks for Water Crart, B. McKenzie, 
London. 

14,649. Fanticuts, T. Edmond, London. 

14,650. Mov._pinc CHimngy Tops, H. Neddersen, 
Berlin. 

14,651. CHOCOLATE Movutps, R. Gaebcl, Dresden, Ger- 
many. 

14,652. EtecTric 
London. 

14,653. Toys, F. M. Osgood, London. 

14,654 Daeivinc MecHanioom for Cyces, G. B. H. Austin, 
London. 

14,655. New Sewr-Fixine TILg, C. 
London. 

14,656. [INDESTRUCTIBLE DIsTEMPER Brvusu, P. Foale, 


Arc Lamps, G. Westinghouse, 


and O. Carter, 


naon, 

14,657. Macutnery for Licatinac Gas, H. Nehmer, 
London. 

14,658. Weavixeo Faprics, D. Bla'r, W. Smith, and G. 
Cleland, Darvel, Ayrshire. 

14,659. CLEANING Pipes, H. Schofield and O. P. Mac- 
farlane, London. 

14,660. Pocker CicaArRETTE Macuing, G. C. Geisler, 
London. 

14,661. Apparatus for Catcnine Furgs, A. 8, Mullord, 
London. 

14,662. REVERSIBLY-SUSPENDED Suxets, W. E. Elam, 
London. 

14,663. CLieaniInc Guns, G. P. Busbridge, Thornton 
Heath, Surrey. 

14,664. SHarrs for PeramBuLators, W. I. Wilson, 
London. 

14,665. WITHDRAWING Liquips from Casks, A. Bishop, 


ndon. 
14,666. Manuracture of Pic and Cast Iron, F. Bartos, 
mdon. 

14,667. Etectricity Meters, E. Schattner, London. 

14,668. Printinc Macarngs, H. E. Newton.—(R. Hoe, 
United States.) 

14,669. Printinc Macuines, H. E. Newton.—(R. Hoe, 
United States.) 

14,670. OpgratiInc Tramway Points, H. Wa'ker, 


ndon. 

14,671. Lirg-savina Rarts, C, Polkinghorne and C. 
Mugford, London. 

14,672, Hat Rest, H. Lesser, London, 





SELECTED AMERICAN PATENTS, 


From the United States Patent-office Official Gazette, 





690,851. Spring Hanoer ror UnpER-HUNG Loco 
MOTIVE Sprinos, H. A. (illis, Richmond, Va,— File 
May lith, 1901. 

Claim.—In a spring hanger for under-hung loco. 
motive springs, the combination of a bearer consisting 
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of the yoke-supporting bar with end pieces adapted 
to bolt on the bottom of the driving-box, and the yoke 
suspended on said bar and having the spring bea: er 
connected to it between the ends of its two members. 


690,969, ComrensaTiInc HicH-pbuty Compounp 
Evang, G. de Laval, Cambridge, and G. P. Abovn, 
Boston, Muss.— Filed July 27th, 1900. 

Claim.—(1) In a high-duty pumping engine, a direct- 
acting pump, a pair of stcam cylinders and their 
pistons to actuate the pump, mechanism constituting 
with the piston-rods compensating toggles, a movable 
support intermediate and operatively connected with 
the toggles and means to guide said support in a path 
substantially perpendicular to the piston-rods, (2) 
The combination with adup‘ex direct-acting pur p and 
tons of two levers, pivotal connections between their 


[690,965 969] 














highand low-pressure steam cylinders and their pistons 
outer ends and the piston-rods of said pistons, a con- 
necting member between the latter to which the 
inner ends of the levers are pivotally attached, 
swinging supports on which the levers are fulcrumed, 
and means independent from the levers to guide the 
connecting member in oa fixed path of movement 
between the piston-rods, whereby a force is trans- 
mitted from one side to the other through different 
portions of the stroke to assist the other of said 
pistons, 

690,981. Borer, R. L. Morgan, Toledo, Ohio,—Filed 

July 6th, 1901. 

Claim.—{1) A boiler ome an outer shell and 
an inner shell, both of said shells being substantially 
bell-shaped, and being secured directly together at 
their tops and bases, substantially as shown and 
described. (2) A boiler comprising an inner shell and 
an outer shell forming a water space between them, 
and a coil located within the inner shell and having 
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its inlet end communicating with the space between 
the shells below the water level and its outlet end 
extended into the space between the shells and turned 
in a substantially hoizontal plane substantially 
parallel with the circumference of cach shell, the 
inlet end having a hood opening within the space 
between the shells in a direction opposite that in 
which the extension of the outlet end is turned, sub- 
stantially as described. 


691.346. Pipe Coupiixe, A. Barr, Partickhill, Scot- 
land.—Filed October 9th, 1901. 

Claim.—In a pipe coupling the combination with a 
pipe having an increased outside diameter at one end, 
the gland having a decreasing interior, the smallest 
diameter of which is greater than the greatcst outside 
diameter of the pipe, whereby the gland may be 
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slipped over the end of said pipe,a rubber packing 
secured around and over the end of the pipe, thereby 
preventing the gland from poateg over the end of the 
pipe, in combination with another pipe having a 
flange on its end, a gland secured areund the second- 
named pipe and clamping bolts: connecting the two 
glands. 
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SOME ASPECTS OF WORKSHOP 
MANAGEMENT. 
No. Il.*—THE DRAWING OFFICE (continned). 


ANOTHER duty which should devolve on the drawing 
office is the drawing up of specifications of the various 
machines produced. 

This should be done in every case by the draughtsman 
who has been engaged on the drawing of the new 
machine when first designed. One reason for this is that 
the draughtsman who has dealt with the machine will 
naturally take a greater interest in it than anyone else, 
and should be better able to enumerate its good points; 
and, moreover, the drawing up of specifications is a 
most useful experience, from an educational point of view, 
for the draughtsman himself. 

Specifications when drawn out should be submitted to, 
and passed by the manager or head draughtsman; and 
when approved, a copy should be kept in the draw- 
ing office, which department should be made responsible 
for its being corrected, as improvements and alterations 
are introduced from time to time. By this system all 
specifications will be kept up to date automatically ; and 
when tenders are sent out the specification can be copied 
as a matter of routine without trouble or revision by the 
management. 

In works where a large variety of goodsis manufactured a 
system of this kind is obviously of more importance than 
when a firm produces a speciality, but, unfortunately, the 
firms who produce a large variety are frequently those 
whose specifications are drawn up in a slipshod fashion 
and without system. In some firms it is not unusual for 
those responsible for sending in tenders to dictate specifi- 
cations of the machines personally when sending in quo- 
tations in response to an urgent inquiry—a great waste 
of time for anyone in a responsible position and drawing 
a high salary. Or, worse still, the corresponding depart- 
ment is instructed to look up hurriedly a specification of 
a similar machine to the one required, which has been 
supplied to a customer perhaps a year or two previously, 
and which is usually incorrect in details in consequence. 

When an order is received for a machine tendered for 
in this manner the inaccuracies in the specification are, 
of course, discovered as soon as the work is put in hand ; 
and either an unnecessary expense is incurred in altering 
standard designs to conform with the specification sent 
with the tender, or time is wasted, and a bad impression 
produced on the customer by writing to point out the 
errors in the specification and requesting permission to 
make the machine in accordance with the existing 
design. 

One frequently hears it remarked that it is an easy 
matter for those who specialise to carry out their work 
in a systematic manner; but, though this is undoubtedly 
true, the man who lays himself out for producing a large 
variety of designs must realise the fact that the necessity 
of working on systematic lines is far greater in his own 
case than in the case of the specialist. 

One of the most important functions of a drawing 
office is its use for the keeping of records of manufacture. 
In establishments which turn out a large variety the 
importance of proper records increases in proportion to 
the variety of the work produced. 

The accurate recording of what has been accomplished, 
if started upon a systematic basis and properly carried 
out, is not a matter of great difficulty or expense; but 
unless reliable records are kept, and each detail noted as 
alterations are made, the records will be worse than 
useless. “A little knowledge is a dangerous thing,” and 
unless our records are trustworthy we are almost better 
without them. 

In these days a firm which intends to keep ahead must 
be constantly improving its designs; and as improve- 
ments become more frequent, so the necessity of accurate 
records increases. The value of photography for record- 
ing purposes is now generally recognised. Some firms, 
however, content themselves with taking a general view 
of the complete machine when finished, with the result 
that many of its details which would be useful for record, 
or for the purpose of explaining the mechanism of the 
tool to an intending purchaser, are obscure. Any parts 
which are likely to prove of interest may be photo- 
graphed with.advantage; and it will be found that a 
clear photograph of any particular part of a machine 
will often convey an idea of its mechanism more clearly 
than a drawing. 

To facilitate the keeping of records each drawing 
should bear upon it symbols, each in its definite position 
on the sheet, which will to a certain extent represent its 
history when required for reference. In addition to 
being marked with its own individual number, each 
drawing should bear the date on which it was made. 
Thus 147 represents the drawing number proper, and 
indicates that it was made in 1902. To locate the 
position of the symbols, we will say that these initial 
figures should be marked on the left-hand bottom corner. 
The shop order number, which will be altered each time 
the drawing is issued, together with the number of sets 
required for the particular shop order number, and the 
exact date of issue, will be filled in a table in the bottom 
right-hand corner of the sheet, the number of the drawer 
in which the drawing is to be kept appearing on the 
right-hand top corner. 

The drawing which is kept in the office for reference 
should be called the “ Office Copy,” and marked as such, 
and should under no circumstances be allowed to go out 
into the shop; and the office copies should bear the 
initials of the draughtsman who made them and, in the 
cases of tracings, the initials of the tracer aswell. Below 
is given a representation of an office copy bearing the 
symbols above described — see Fig. 1. Before going 
further, it may be well to mention that tracings are 
preferable to drawings for office copies for the following 
reasons :— 

(1) They take up less room in the drawers. 





* No, I. appeared July 4th. 





(2) Blue prints can be taken from them direct. 

(8) They are clearer than pencil drawings; and inked-in 
drawings are an unnecessary expense. 

(4) They are less liable to get torn. 

(5) By the use of tracings an economy is effected, 
as a cheap quality of paper can be employed, and 
both sides of the sheet can be utilised for making the 
originals. After the tracing is made the drawing can be 
destroyed. 

The drawers in which the drawings are kept should be 
divided into groups, each group containing the drawings 
relating to one particular class of machines. By this 
arrangement a draughtsman will have all the drawings 
he requires for reference handy within a limited area 
when engaged on any particular machine. 

The question of uniformity in the size of the sheets on 
which the drawings are made is one which often does not re- 
ceive sufficient consideration. All drawings should be made 
within the limits of certain standard dimensions, and the 
number of these standard sizes should be as few as 
possible. A limit of 36in. by 24in. is a convenient size 
for general use, as drawings made within this space allow 
of a good margin all round on a double-elephant sheet. 
Smaller drawings may be made 24in. by 18in., 18in. by 
12in., and 12in. by 9in. When the standard limits have 
been fixed, they should be strictly adhered to. 

The drawing boards for use in the shop should be made 
to suit the various standard limits decided upon, and 
thus every drawing issued will fit one or other size of 
shop drawing boards. The shop drawing boards them- 
selves are not unworthy of consideration. A little 
expense in the first place when these are made will prove 
an economy in the end, and the accompanying illustration 
—see Fig. 2—shows a very convenient type of drawing 
board for shop use. 

The framing which clips the drawing is hinged all round, 





ordered out. If by any chance the ordering of these 
parts is overlooked, a good deal of inconvenience and 
delay are incurred. In order to guard against this it is 
important to arrange so that the ordering of these goods 
may become automatic as far as possible. This can be 
done in the following manner :—When the drawings of a 
new machine are completed a requisition for those parts 
which require to be ordered is made out in triplicate. 
One copy is sent to the purchase department, and the 
remaining two are kept in the drawing office. One of 
these remains in the requisition book, the other being 
filed away in a card index under the shop order number 
of the job, to be referred to next time a similar machine 
is put in hand. In this manner all material ordered out 
for any one job is automatically recorded, and the infor- 
mation as to what parts must be purchased next time 
the machine is made is available without trouble or the 
danger of anything being overlooked. 5 

To facilitate the collecting up of the work in the shop, 
it is advisable to issue with each machine, as the draw- 
ings belonging to it are sent out, a “ production order.” 
This should be issued in a cover, so that if the parts com- 
prising a machine are divided up into more than one 
shop order number, all the numbers which go to form the 
machine are grouped together under one cover. 

The production order sheets should comprise a com- 
plete list of every article which is required to make up 
the machine, down to the smallest detail; and the 
quantities required of each must be given. Those obtain- 
able from the stores should be marked “ Stores,” to show 
that they do not require to be manufactured for the job. 

A column also may be left on each sheet for filling in 
the weights of the castings and forgings made. These 
weights should be filled in against each item as they are 
checked and sent over from the smithy or foundry into 
the machine shop. 
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Fig. 1i—-SHEET CF DRAWINGS—OFFICE COPY 


so that the sheet can be inserted and removed without , 
difficulty, and is secured when closed by means of hooks. | 
The corners of the board are bound with light hoop iron 
on the outside, to protect them against rough usage in the 
shop. The outside limit of the drawing mounted on the 
board corresponds in size with the inside edges of the 
flaps which form the framing when closed, and thus no 
portion of the drawing is hidden from view when mounted 
on the board. 

For small standard parts which are being constantly 
manufactured for stock, such as handles, hand wheels, 
and the like, a convenient practice is to mount the blue 
prints on small squares of sheet iron, glueing them on and 
varnishing them over, sothat they can be cleaned. Prints 
mounted in this manner will last for many months. 

In addition to fixing standard limits for the space 
occupied by the drawings shown on one sheet, it will be | 
found an advantage to carry the system a little further 
and assign a standard space for each article shown on the 
drawing. A space of 9in. by 3in. is a convenient size for | 
castings, and where pieces are too large to be drawn | 
within these limits a space should be allowed which will | 
fold up into Yin. by 3in. | 

The advantage of confining each detail within fixed | 
dimensions is, first, that each piece by this means forms a | 
complete drawing in itself, bearing its own title and number 
—see Fig. 1—the number in the case of castings being that | 
of the pattern from which it is made—and its individuality 
is thus established. Secondly, when the blue print is 
returned from the shop, and each detail cut out and filed 
away for reference—as explained in the last article—the 
sheets thus produced can be placed in a card index for 
systematising. In this manner a complete index for 
casting drawings is obtained by a very economical 
process. 

If a numerical pattern index is started in addition on 
the card system, it will be found a great convenience, as 
it will then only be necessary to know the number of a 
pattern to ascertain the number of the drawing on which 
it appears. 

In most businesses, especially in those which produce a 





As the production orders are returned to the drawing 
office when done with, they will afford much useful 
information as to the amount of material used if it 
becomes a question of reducing the cost next time the 
machine is made. The chief advantage of these produc- 
tion orders is that they immensely facilitate the collecting 
up of the work as it passes from one department to the 
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Fig. 2—SHOP DRAWING BOARD 


other, and their benefit is especially felt in the machine 
shop; as with their aid the inspector who checks the 
work before it is handed on to the fitting shop can at once 
see if the machine is complete before it leaves his hands. 

In cases of orders for urgent repairs, it is a good system 
for the drawing office to issue a shop order form simul- 
taneously to each department which will have to deal 





large variety of types, for every machine which is put in 
hand there is usually some material which requires to be 


with the job. This ensures the work being put through 
quickly ; and as each department is instructed to return 
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its order form to the drawing office when its portion of 
the work has been completed, the management can at 
once tell, by any orders which have not been returned, in 
which department the work is being delayed. 

Some firms affix a red label bearing the word “ Urgent” 
on their most pressing orders. This is a good plan if the 
labels are used with discretion, and only affixed to the 
most pressing orders; but we have known cases where, 
under a too energetic management, the labels have been 
issued indiscriminately, and, appearing on almost every 
job issued, have lost their significance. 

Before concluding these few remarks on drawing office 
management, it may not be out of place to touch on the 
question of the storing of manufacturers’ catalogues 
required for reference. 

If these books are to be used to advantage, they must 
be kept in such a manner that any catalogue required 
can be found at a moment’s notice. To ensure this, all 
catalogues should be in the charge of one department, 
which must be made responsible for them and for pro- 
ducing them when called for. 

As the drawing office most constantly requires to refer 
to these books, and is the department from which requi- 
sitions to the purchase department are issued, the 
keeping of catalogues should come within its duties. 

Unfortunately, the lack of uniformity in the size and 
shape of these books renders it impossible to sort them 
conveniently either alphabetically or according to the 
class of goods they advertise. The simplest—and, we 
think, the best—method of arranging them is to place 
them in a cabinet in compartments according to their 
size, irrespective of their contents. These compartments 
should be numbered, and each book indexed on the card 
system—first, by the name of its firm, and secondly, by 
the class of goods it deals with. A double index of this 
description will be found to meet all requirements. 

One of the juniors in the drawing office should have 
charge of these books, issuing them as required, and 
noting to whom they are given out, and should be made 
responsible for their being returned to their proper com- 
partments when done with. 








THE NINTH INTERNATIONAL NAVIGA- 
TION CONGRESS. 
No. III.* 


THE success attending this Congress has been great, 
not merely in point of numbers tickets of issued, which 
amounted to between 1700 and 1800, but also in the 
number of engineers and others who attended. A great 
many additions were made at a late date, which threw a 
strain upon the executive which it is not surprising to 
find they were not quite able to cope with. 

No precise number of attendances was declared, but 
we should think that from 1000 to 1200 persons met at 
Diisseldorf, including representatives from all northern 
and central European countries, and Italy, the United 
States of America, Argentina, Japan, and China. Only 
a few English engineers attended, and from lands across 
the ocean still fewer. The Town Hall was placed at the 
disposal of the Congress. Section I. met in the Kaiser 
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Halle, Section II. in the Ritter Halle adjoining, so that 
intercommunication was easy. Both of these fine halls 
provided ample accommodation for every one wishing to 
take part in the discussions in the two sections. 

A new departure was made in the programme followed 
hitherto, viz., the papers on each subject were sent to a 
general reporter, who reviewed them all, and his reports 
were printed and read by him to the assembled section. 
These reports were of considerable length, and the read- 
ing of them in at least two languages took up a great 
deal of time. The writers of the papers at the Congress 
were then asked to express their views on the subject, 
and when this had been done, other members were 
invited to speak. The questions were, therefore, before 
the assembled Congressmen for a very long time, and 
yet many of them cannot be said to have been fully 
debated, as there was an evident feeling of the necessity 
for pushing on as fast as possible. We think it would 
have been better to have had three sections sitting, and 
to have had messengers to let it be known which subject 
was under discussion from time to time ; some means of 
eoane! ascertaining what was in progress was much 
needed. 





No. II, appeared July 11th. 





The amount of literature provided was excessive. | 
Many of the subjects were admirably treated, and the | 
book giving a description of the Rhine and its navigation | 
It contains 128 quarto pages, 







TaBLe I.—Harbours and Wharves having « Traflic ¢ upwards of 
200,000 tons in the year 1900. 
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Congress an opportunity of gauging for themselves the | 
enormous traffic borne on the Rhine. A succession of | 
tows were passed, and boats carrying up to 2300 tons | 
were seen. These larger boats are 88m. (289ft.) long by | 
12 m. (39ft. 4in.) broad. 

The harbours provided at Duisburg and Ruhrort, already 
commodious, are to be largely increased—see shaded parts | 
Fig. 1. The details of these ports are given in full, the 
first plan dating from 1825. Ruhrort is an imperial | 
harbour, while Duisburg belongs to the local government. | 
Both are well provided with railway facilities, coal shoots, | 
cranes, elevators, and other appliances for reducing the | 
amount of manual labour. Every wharf nearly had its | 
elevator, and the small amount of shovel work was re- 
markable. 

The sections of old and proposed new basins—see 
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Fig. 2—show under what conditions work is being 
carried on now, and the few alterations found necessary. 
It appears that 160 m. (525ft.) is considered to be 
necessary for width of quay between two basins, and that 
the side slopes at 1}—1 are found to be satisfactory. 
Table I. shows the goods, including mineral traffic, at 
thirteen of the principal harbours for the years 1875, 
1885, 1895, 1900, 1901. In 1875 the tonnage was 
8,515,000 tons; in 1900 16,745,000 tons, an increase of 
470 per cent. Owing presumably to the depression in 
German trade last year, the increase of 1901 over 1900 is 
trifling. Table II. gives the number of rafts and weight 
thus moved at four harbours in the years 1885, 1895, 
1900, and 1901. The record shows a very great increase 
between the first and later years in the tonnage moved, 
while the number of rafts has diminished by 25 per cent. 





tonnage of goods and minerals carried between Strasburg 
to the boundary of Holland is given for 1890 as 13,000,000 
tons, and has increased year by year until it reached 
29,000,000 in 1901. This nearly equals the whole of the 
tonnage carried on the inland waterways of France, 
approximating 8000 miles in length, and testifies to the 
industrial activity of the western portion of the German 
Empire. 

The difficulties overcome by the German engineers in 
making so fine a navigation have been considerable, and 
they may well be proud of their work and of its utility. 

The provision of anything approaching a regular depth 
of water in a river having a bed the inclination of which 


| varies so much on the longitudinal section as the Rhine, 


is a most difficult operation. From Strasburg to Mann- 
heim, 130 kiloms. (80 miles), the inclination is 1 in 2888 ; 
then follows a length of 75 kiloms. (47 miles) to Mainz, 
with an inclination of 1 in 10,000, or thereabouts, followed 
by 330 kiloms. (206 miles) of 1 in 4000 to 1 in 5600. 
This difficulty is increased by the absolutely uncon- 
trollable character of the water supply, and thusa problem 
is set which requires great engineering skill to grapple 
with successfully. It appears from the longitudinal 
section that from Strasburg to Caub, above Coblenz, a 
normal depth of 2 m. (6ft. 7in.) is aimed at. From thence 
to Cologne, 2°5 m. (8ft. 2in.); from Cologne to the frontier, 
3 m. (9ft. 9in.). 

The best testimony to the efficiency and value of the 
work accomplished is afforded by the enormous traffic 
carried on the Rhine. This, and the prosperity of the 
towns upon its banks, shows the immense benefit derived 
from the cheap and easy method of transportation pro- 
vided. 

Among the questions taken into consideration by Sec- 
tion I. was the “ Depreciation of Coal and Coke through 
Transport by Water.” Papers were contributed from 
France and Germany; none from England or America. 
From all that was written and said, it appears that the 
question was one of the most difficult to deal with. 
Every seam of coal differs in quality, not only chemi- 
cally, but also in hardness, and suffers more or less 
depreciation in proportion to the inherent qualities of the 
coal. Unloading by grabs is found to cost one-fourth 
the price paid for unloading by shovel and skip, and 
this saving often covers the additional deterioration due 
to the rougher handling. The General Reporter, Herr 
Zorner, of the Imperial Board of Mines, Saarbriicken, is 
unable to offer any definite opinion, but states that “as 
the principal loss takes place in loading, discharging, and 
eventually in lightering, prize essays should be obtained 
on all three cases, and another on the best method of 
storing coal. 
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MUNICIPAL ELECTRICAL ASSOCIATION. 
No. II.* 


On Thursday, July 3rd, the Convention met in the 
Berners Hall, at the Agricultural Hall, Islington. This 
arrangement was made so that the members might have 
an opportunity to inspect the very interesting exhibition 
brought together by the Tramways and Light Railways 
Exhibition Committee. The chair was taken by the 
president, Mr. Rider, at 2.80 p.m. The first paper dealt 
with was upon “ Steam Turbines,” by Mr. 8. E. Fedden, 
city electrical engineer, Sheffield. In the absence of the 
author, the paper was read by Mr. E. T. Ruthven Murray. 
The author said little that has not been known for some 
time to engineers :— 

The demand for electrical energy for all purposes has increased 
by leaps and bounds, and has thus called for larger generators and 
larger engines with heavy reciprocating parts; therefore, more 
strain and wear, bringing increased engine troubles. High-speed 
engines are now being built with pistons considerably over 2 tons 
weight. Such a piston will have to start and stop from 400 to 500 
times per minute. When this enormous weight, making so many 
reversals per minute, is considered, it will not be difficult to 
imagine the steam-hammer effect obtained if the least thing goes 
wrong with the valve setting or the compression. On account of 
the increased engine troubles with high-speed engines, manu- 
facturers are now falling back to moderate speeds, and many to 
slow speeds, although this is attendant with an increased cost of 
the plant. Taking into consideration the large demands for elec- 
trical energy which must be made in the near future, it seems 

wrobable that the size of the generator and slow-speed engine will 
become unmanageable, also great difficulties will be experienced in 
shipping and erecting the same. 

wo years ago the author had the opportunity of going through 
the country to inspect all the larger turbine installations, and the 
conclusions then arrived at were :—(1) It was inadvisable to put 
down a steam turbine to exhaust to atmosphere, (2) It was 
inadvisable to put down a steam turbine of a small size. (3) It 
would be policy to instal steam turbines from 200 to 300 kilowatts 
end upwards, either for alternating or continuous-current genera- 
tion for lighting or power, provided there was a plentiful supply of 
cold water available for condensing purposes, and also provided 
that surface condensers were used, all the water being returned to 
the boilers. 

The new 1500-kilowatt turbo-alternators which the author is 
installing at Sheffield power station will, with their own condensers, 
only occupy the space of 730ft. The foundations will be of the 
simplest description, and the general compactness of the sets and 
the ease of erection are expected to effect a considerable saving of 
time and money. The appearance of the station will be improved 
by the absence of ugly lengths of steam piping, or cylinders poised 
up in mid air to obstruct the lighting of the building; and, 
altogether, the author hopes that there will be a general absence of 
that complexity of moving parts which, to the trained eye of a 
station engineer, offers so many possibilities of failure. The author 
has been severely criticised for starting a large power-house with 
steam turbines, but time may show whether this criticism is 
deserved. At present, however, he feels quite confident, after 
considering the problem from all points, that the steam turbine 
stands in a most favourable position when compared with 
reciprocating engines of large power for the supply of electrical 
energy. 

The second paper, upon “ The Correct Type of Engine 
for Large Generating Stations,” was read by the author, 
Mr. A. A. Day, borough electrical engineer, Bolton :— 

The author’s opinion on this question of high versus low speed 
is, that if one adopts the principle of high speed, it should be high 
speed, and not—as is very frequently the case, and especially with 
engines developing large power—only a moderately high speed, 
and the larger the set generally the less the speed, so that when 
one comes toa set of about 2000 horse-power the space which is 
necessary for a high-s: set or a low-speed set is approximately 
the same. If one adopts the high-speed principle, one must of 
necessity abandon the idea of personal human supervision of the 
working parts. If this is admissible, the higher the speed the 
better the results, both as regards economy of steam, space, and 
material. 

After very carefully considering this subject from all points of 
view, the author considers the low-speed type of engine should be 
the one adopted in the future for large power stations—that it will 
be condensing goes without saying. The type which the author 
suggests as most suitable in the long run—and it should be borne 
in mind that the power stations must be put down to last asa busi- 
ness concern, and without anything about them of an experimental 
nature—is a horizontal low-speed compound or triple-expansion 
engine, with direct-coupled generator between cranks. This type 
does not appear to have been very largely tried in England. It 
has, however, succeeded well on the Continent, and in the author’s 
— may generally claim to have advantages, if the question of 
the space occupied is left out. 

A joint discussion upon these two papers then followed, 
with Mr. J. F. C. Snell in the chair, as the President was 
obliged to leave — 

Mr. Kilgour, Cheltenham, said he was interested in 
large power plants. Mr. Fedden appeared to think low 
speed engines superfluous, and also said that turbines were 
no good unless worked condensing. He also objected to 
small turbines. On these points the speaker did not 
agree with him, as with a 50-kilowatt steam turbine plant 
the consumption of steam was only 28 lb. per kilowatt 
condensing; 100-kilowatt steam turbine plant, only 
24 lb. to 26 Ib.; 500-kilowatt, only 20 lb. to 24 lb.; 1250 kilo- 
watt, 19 Ib. to 22 lb. Mr. Fedden also seems to consider 
surface condensers essential, but at Cheltenham they 
used Koérting ejector condensers. He agreed with the 
author as to the many advantages of steam turbines. 
With large slow-speed engines the necessary velocity 
was only attainable with a very large armature, whereas 
it was readily attainable with turbine sets ; moreover, no 
cylinder lubrication was required and superheat in the 
steam was desirable. To put the matter plainly, he 
considered the turbine was a hardy child, whereas the 
reciprocating engine was an adult of delicate constitution. 
The exhaust from the turbine was absolutely clean, so that 
it could be taken back to the boilers. His experience of 
fifteen months at Cheltenham proved that the repairs 
necessary were very small, although they had had some 
trouble due to faulty accessories. 

Mr. Wordingham thought Mr. Fedden an ardent 
enthusiast, but he had said nothing about the price of 
the steam turbines, and certainly the initial cost should 
always be carefully considered. He had recently 
obtained estimates for a turbine set of 100-kilowatt power 
and found it 50 per cent. higher than that for a recipro- 
cating set of the size. Commutators on direct-current 
machines coupled to steam turbines wore very rapidly. 
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He also thought the turbines required careful attention 
as he knew of a case where a turbine, after eighteen 
months’ use, consumed 57 lb. of steam per kilowatt hour. 
An important advantage, no doubt, was the small height, 
and therefore a possible diminution in the cost of con- 
struction of the engine-room. For alternating-current 
work turbines were, no doubt, good, but he should like to 
know whether two successive turbines were ever built 
precisely alike. Mr. Day’s paper was startling and, no 
doubt, his opinion had been affected by his residence so 
near large factories. He knew of a case where an engine 
of the class generally used for mills had been put down 
in an electric lighting station, but the varying load 
factor had proved very different in its results from that 
of the constant load obtainable in a mill. If one were to 
look as far ahead as Mr. Day, then gas engines, and not 
steam engines, must be contemplated. 

Mr. Kilgour remarked that tenders recently obtained 
had shown that 500-kilowatt turbines cost about 20 per 
cent. less than reciprocating engines. 

Mr. Wilmshurst said that in the majority of stations 
high-speed engines were used on account of the small 
floor space occupied and absence of belts. In high- 
tension work he thought that slow-speed engines would 
be used, and one of the principal objections to high- 
speed engines was the rapid wear of the valve gear. In 
the Ferranti engine an ingenious method had been 
adopted which enabled the speed of the valve gear to be 
greatly reduced. Those who had visited the Shepherds 
Bush station must certainly be satisfied with the working 
of the slow-speed engines. 

Mr. Ferranti said the subject of the papers was a 
large one. To-day the question of driving electric 
generators was most important. To judge by what 
one heard, it appeared to him strange that any other 
class of motors except turbines were now in use. 
He had occupied himself in the designing of steam 
engines, and found it a most difficult thing to produce 
anything in advance of present practice. In his opinion 
the turbine-driven dynamo was no use for direct current, 
owing to difficulties with the commutator and balancing. 
An improvement in the design of the turbine had been 
retarded by the want of a good alternator suitable for very 
high speeds. He did not consider the revolving armature 
suitable for a good alternator, and thought that a revolv- 
ing field was much to be preferred. The Metropolitan 
Electrical Supply Company had formerly used steam 
turbines, but it was noticeable that in their new station at 
Willesden they had used moderate speed reciprocating 
engines in the first section, and slow-speed Sulzer engines 
in their last extension. An ideal motor was a gas turbine, 
but the difficulties in its design were almost insurmount- 
able. He had also been told that the maximum efliciency, 
according to theory, was somewhat low. Gas engines of 
the reciprocating type were in use on the Continent up to 
1000 horse-power, but he knew of no case where they 
were used for driving alternators in parallel. In this 
country gas engines had been taken out of one station 
owing to various accidents, and not owing to want of 
efficiency. 

Mr. Chamen said that the cost of turbine sets isless than 
the cost of high-speed reciprocating sets. The meeting 
would do well to consider that there are now two large 
steamers upon the Clyde run by means of steam turbines. 
The difficulty was to obtain dynamos to suit the turbines. 
He would reisind the members that carbon brushes 
could not be used. He understood that the Manchester 
Corporation had recently ordered two 1800-kilowatt 
turbine sets with continuous-current dynamos. He 
believed that if there was a real demand for gas engines 
suitable for driving large dynamos a design would soon 
be produced. 

Mr. Martin said the price of 50-kilowatt turbine sets 
was about the same as the best type of reciprocating 
engines. His firm, Parsons and Co., were now making 
dynamos with movable brush holders, actuated by the 
variations in steam pressure in the turbine. Bearings 
and valves were all now standardised. They now built 
alternators with revolving field magnets. As to the 
Willesden sets, they were of such large size that the 
company went to makers who had already built engines 
of that size. 

Mr. Mountain said that he believed the high-speed 
plants would eventually oust the slow-speed sets. An 
increase in consumption of 1lb. of steam per kilowatt 
hour would mean an additional capital expenditure of 
£700 in a particular plant he had been considering. He 
wished it were possible to obtain authoritative and really 
independent tests of the chief types of engines on the 
market suitable for driving dynamos. 

On Friday, July 4th, the convention was opened at 
10 a.m., at the Institution of Mechanical Engineers, with 
the president, Mr. Rider, in the chair. The first paper 
read was “Notes ve Earthing,’” by Mr. H. Faraday 
Proctor, city clectrical engineer, Bristol :— 

The consideration of earths intentional and earths accidental 
brings out some problems of very great interest—First, to suppliers 
of electrical energy, who probably think they know all about it; 
secondly, to consumers, if they were to know all about it ; and, 
thirdly, to the insurance companies who, of course, do know all 
about it. The writer has given a considerable amount of time to 
the consideration of the different problems, more especially in 
connection with the work of the Wiring Rules Committee of the 
Institution of Electrical Engineers, and he has come to the con- 
clusion that he knows little or nothing about the matter at all, since 
on that Committee—it is probably no breach of confidence to admit 
—he was quite alone in his views touching this question. His com- 
plete ignorance and thirst for enlightenment must therefore be 
pleaded as the extenuating circumstances under which a subject 
on which all the engineering members of this Association have 
already been circularised is brought to your notice. 

To ensure criticism, and afford the members as much amusement 
as possible, the writer ventures to express the opinion that where a 
distributing system can be properly equipped with a sufficient 
number of earths, it is admissible from every point of view—with 
the exception of that allowing for the inconvenience of a change- 
over from one side to the other of a continuous-current system— 
and desirable from reasons of economy, to allow the connection 
thereto of installations having one conductor uninsulated from 
earth throughout its length, and that on such a conductor there 
should be no switches or fuses, It is only under such con- 





ditions as these that the use of a complete three-wire system should 
be permitted. 

Let us suppose that an earth having a resistance of 5 chms 
develops on a conductor of a 5-ampére circuit of an installation. 
This earth fault and the earth at the generating station will shunt 
the cables lying between them, current will flow to earth at the 
fault, not only on the installation on which it occurs, but also from 
all other installations in the neighbourhood. Ifthe circuit be fused 
for 10 amperes, and the resistance between other connections in 
the vicinity and this fault be one-tenth of an ohm less than the 
resistance between such connections and the generating station 
earth, then the shunt current from the flow of 600 amperes would 
sever the fuse; if the resistance back to the station earth were 
higher, say one ohm, then the shunt current from a correspondingly 
less flow, viz., 60 amperes, would suffice to blow the fuse. Suppose, 
however, that the fuse were non-existent, a greater flow would 
cause a dangerously large current at the earth fault, and 
possibly even the melting of the small conductors leading up toit. 

Consider, now, the behaviour of the current from the particular 
5-ampere circuit on which the fault exists; the leakage to earth 
will be comparatively small so long as the return circuit is unbroken. 
Should it become interrupted, due to a large flow from other por- 
tions of the system or from any other cause, then the whole of the 
return current from this small circuit must pass through the fault. 
It is, however, contended that this evil is less in extent than that of 
passing the much larger current to earth from other installations, 
especially having regard to the fact that such is as likely to occur 
when the faulty circuit is switched off at the non-earthed main as 
at any other time, and that the leakage to earth under these con- 
ditions will not be noticeable until a burn-out takes place. A fault 
having a resistance of 5 ohms has been taken as an example in the 
endeavour to show that, even with so high a resistance fault, the 
current from neighbouring sections of a system may be expected to 
burn cut either the fuse or conductor of a 5-ampére circuit. With 
a lower resistance fault the probabilities would be correspondingly 
greater. 

The writer is disposed towards the view that :—(1) Three-wire 
distributing systems are chiefly useful when the neutral conductor 
may be earthed. (2) Fhe neutral conductor of a distributing 
system to be earthed is the safest of all manners, from the con- 
sumer’s and fire-office point of view, should be earthed at as many 
points as possible. (3) Where a distributing system is earthed at 
many points it is probably much to the advantage of all parties 
concerned that the current be alternating, as although troubles 
might then be experienced if earth-return telephones were used, a 
state of equi-potential can be most easily arranged for from a 
transformer-fed system, when no troubles from electrolysis can 
exist. 

The discussion was opened by Mr. Raphael, who made 
some remarks on earth connections. Mr. Highfield 
thought that with the three-wire system the middle wire 
should only be earthed at one point, and that all the 
work on aconsumer’s premises should be on the two- 
wire system with double pole fuses. He considered that 
the negative should be earthed the whole time on 500-volt 
circuits. This was particularly necessary where collieries 
were supplied from a central station, as was the case in 
the North of England. He believed that electrolysis on 
alternate-current systems was possible. 

Mr. Newington did not like the three-wire system 
being brought into ahouse. He believed that the author 
was in favour of fusing the middle wire. 

Mr. Andrews considered it was far safer not to fuse 
the middle wire, as there was considerable risk in doing 
so. For alternating-current work the simplest plan was 
to earth the system throughout. He did not know of 
any cases of electrolysis due to alternating currents. At 
Hastings he used fuses on one pole only. Mr. Victor 
McCowan preferred earthing at the station only. 

Mr. Trotter (Board of Trade) said that he should like 
to make certain remarks, but they must be taken as quite 
unofficial. The subject of the paper was deserving of 
great attention, and the question of earthing or insulating 
the middle wire was very important. It was usual to 
earth at one point only. German engineers with whom 
he had conversed had told him that they had often laid 
the uninsulated middle wire direct in sand. Concentric 
wiring with non-insulated return he considered very 
suitable for private installations, but he knew of no 
company which would supply current to them. He had 
received a list of towns on the Continent where no 
insulation was used on the middle wire, and he had 
shown this list to a number of central station engineers, 
and asked for their opinion on the subject. He had also 
consulted Mr. Gisbert Kapp. One important question 
was the best position for the fuses. He was not sure that 
a non-insulated negative would cure all the difficulties. 
One of the Board of Trade conditions was that no fuse 
was to be put in branches off the middle wire, but the 
wording of this condition was not sufficiently clear, and 
had given rise to many inquiries. He expressed his 
uncertainty as to what should be done, and desired to 
obtain the opinions of central station engineers, but 
thought it undesirable to accept a non-insulated middle 
wire. He liked to see a recording meter at the station 
connected to the middle wire. With regard to electro- 
lysis, Mr. Morsley had said that a current of one ampére 
per square inch through the surface of a pipe did no harm. 
His own experience was opposed to this, and he had 
exhibited at the Paris Exhibition some interesting samples 
of the effect of electrolysis on pipes. 

Mr. S. F. Walker thought that the system should be 
insulated throughout from the earth, and stated that he 
had been engaged in colliery work for many years. He 
thought that the Board of Trade would alter their 
opinions soon, and would not permit earthings. He 
considered the standard of quality of insulating materials 
should be raised. With regard to explosions in street 
boxes, these, in his opinion, were not caused by illuminat- 
ing gas, but by the explosion of gases produced by the 
vaporisation of insulating compounds. 

Mr. Bathurst considered the chief point to be settled 
was whether the wiring in houses might be earthed on 
the return. If this were permitted it would greatly 
cheapen the whole system of wiring. 

Mr. Esson pointed out that the wiring in houses could 
not be earthed if the middle wire were earthed at the 
station, but he would like to earth the middle wire through- 
out its length; it must be remembered, however, that if 
this were done a larger middle wire would be required, 
and this was objectionable on the score of economy. 

Mr. Proctor did not reply verbally, but promised to do 
so in writing. 

The next paper, on “ The Relative Advantages of Two 
and Three Wire Distribution,’ was read in abstract by 
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Mr. F. C. Snell, Borough Electrical Engineer, Sunderland. 
Quotations show that eminent authorities recognise the 
grave risk attendant upon the obligation to earth the 
middle wire. The author dealt at considerable length on 
various costs and economies, taking ideal towns as 
examples. 

The discussion was opened by Mr. Ruthven Murray, 
who said that the author stated the saving by using the 
three-wire system was 40 per cent., but in reality the 
saving was 62} per cent., and if the middle wire had only 
half the area of the outer wires then a saving of 68 per 
cent. would be effected with the same percentage loss. 
The outer wires on the three-wire system might be 
quarter the size of those on the two-wire system if the 
same percentage loss were permitted at the end of the 
line. He differed from the author as regards the diffi- 
culty of balancing, as he considered that this decreased 
as the station supply grew larger. There were now very 
few two-wire systems. 
mains were of the three-core or treble concentric type, 


engines to be that of the old-fashioned marine pattern, 
which has until now been seldom employed for conti- 
nental locomotives, the brasses being held up to the 
T-shaped end of the connecting-rod by a horseshoe strap 
whose ends are formed into longitudinal bolts, and the 
nuts of which are rigidly locked by means of a special 
bronze sleeve and check nuts. The castings for the 


pistons, which are generally of the open type of I section, | 


are obtained from the Forges et Acieries de Saint Etienne, 
Acieries d’Imply, Hachette et Driout of Saint Dizier, and 
they are turned and finished to the required contour 
at one operation by a tool of special shape. In the 
machine shops the tools are of the most modern kind, 
and include a number of turning and boring mills. These 
latter are, as we have remarked also in other shops, 
principally by the Pond Machine Manufacturing Com- 
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pany, of New Jersey. The advantages of this form of 


We remember having noticed several, of about 10ft. 


so long since as 1892, and 





| diameter, at Dujardin’s—Lille 








Fig. 3—PIN HOLE 


difficulties were much reduced. He would not use three 
separate mains, as they gave rise to faults. His practice 
was to put all three wires of a house connection into one 
metal tube. The author compared the two-wire system 
with a three-wire system having only half the loss of 
pressure at the end of the line. This he considered 
unfair. Personally, he preferred a three-core cable to a 
concentric, but if the latter were used the centre should 
be the middle wire, the next should be negative, and the 
outside should be positive. 

Mr. Newington had found no difficulty in balancing on 
the three-wire system. He had in Edinburgh bare 
copper mains in concrete culverts, and he found no leak- 
age from the strained copper. Of course, if only half the 
drop at the end of the line were allowed on a three-wire 
system as was allowed on a two-wire system, not so much 
saving was obtained in the three-wire mains. 

Mr. Chattock thought too much was made of the 
electrolysis difficulty. He used three separate mains, and 
had had no difficulty. In his opinion, the cost of switch- 
boards for three-wire work was very little higher than for 
two-wire work. 








THE CONSTRUCTION OF A FIRST-CLASS 
FRENCH LOCOMOTIVE. 
No. II.* 


THERE are at Belfort, as at Epernay, a number of very 
beautiful grinding tools specially designed by locomotive 
engineers for locomotive work. We propose in some 
future impression to illustrate these tools. 
present the annexed engravings—Fig. 3—shows a star- 
and-planet movement run by a small strap for grind- 
ing out concentrically the eyes of all small shafts and 
levers, the piece actually under treatment being the arms 
of a weigh bar shaft. Another application of the same 
movement may be seen in Fig. 4. Here the two pivots 
or trunnions of an expansion link are being ground simul- 
taneously after the hardening process. The whole con- 
trivance, both for arrangement and adjustment, is at 
once so clearly indicated in these views that any further 
explanation would be superfluous other than to mention 
that the grinding tools turn variously at from 3000 to 
9400 revolutions, and the rate of progress around the 
surface ground is 100 revolutions per minute. 

The race of expansion links is milled out by a face and 


edge-milling cutter of an ordinary milling machine, the | 
link being mounted on a special rig bolted to the machine | 


bed. The bed for the link holder consists of two parts 
forming with each other a more or less obtuse angle, 
adjustable according to the radius of the link to be 
milled. Motion is imparted to the two slides upon which 
the link holder is clamped by means of worm gear driven 
by cords and V pulleys. This will be understood by 
reference to the illustrations, Fig. 5. After being 
hardened, the link race is finished in a special grinding 
tool planned upon the same principle as the milling 
machine attachment just mentioned. This tool, made at 
Belfort, is shown by the engraving Fig. 8. 

In passing, we note the form of low-pressure big ends 
and coupling-rod pin ends at present made for the Nord 
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GRINDING MACHINE 


| their principal use then was in turning the cast iron 


cylinder jacketing heads, which gave Dujardin’s hori- 
zontal engines such a finely finished appearance. 

The machine tools at Belfort comprise very numerous 
examples from all the reputed makers of France, England, 
America, and Germany, and the small automatic tools by 
English makers are very plentiful; but the majority of 
such machines are far too well known to make their 
description more than a mere inventory in these notes. 
Planing pieces of short length is generally done in gangs, 
thus the axle-boxes are grouped together in sets of six 
or more, and the bellied or undersides of crosshead guide- 
bars are also secured, a number together, in special jigs 
on the beds of planers. Every part that has been milled 
or planed and then hardened is afterwards ground with 
the greatest care upon its wearing surfaces. The total 
surface worked at one time by the composition grinding- 


horizontal lathe were long ago appreciated in France. | 


faces any surface gauge can verify the vertical paral- 
lelism of the tool both in front and at the side. This is a 
; patented arrangement, and was invented by the Société 
| Alsacienne de Constructions Mécaniques, Grafenstaden. 
| In passing from the erecting shop to the large turning 
| works, we notice suspended to the wall an interesting 
| collection of templates for the cylinder cover screw studs 
of various French locomotives, and which, being marked 
| with the name of the railway and certain other indica- 
tions, afford a graphic representation of the powers of 
different engines built at Belfort. Perhaps the most 
remarkable of these is the template for a pair of low- 
| pressure cylinders for a P. and O. four-cylinder compound 
engine. These inside cylinders, with their axes lying in 
the same horizontal plane, have the exceptional diameter 
of 233in.; and after one or two guesses as to how they 
were got between the frames, we learnt from the manag- 
ing engineer, M. de Glehn, that the frames were slotted 
| so that the outer circumference of each cylinder passed 
| through to the outside. Such an expedient is suggestive 
of possibilities for cylinders of yet much larger bore, and 
devoid of any special objection, provided that the frame 
was so designed as to allow of the cylinders being lifted 
out without entailing the necessity of cutting the frame 
rivets. 

We next come to the casting of the cylinders. The 
largest work done in the foundry at Belfort is for dynamo 
and stationary engine castings of up to 25 tons weight. 

|The locomotive cylinders are also cast here.’ The 
foundry has recently been reconstructed upon approved 
principles according to M. de Glehn’s plans. 

There are three cupolas, each able to cast 25 tons in 

| an afternoon of, say, four hours, or, more precisely, 6000 
| to 8000 kilos. per smelting hour, all being centrally 
situated, with easy access from every side. The metal 
charging floor above, formed of iron plates, is very high— 
23ft. above ground level. The hoist is worked by 
hydraulic power, and the whole is well lighted, and 
altogether, including the large moulding floor, of very 
different appearance from the dark, grimy foundries 
which are the rule. The standard gauge railway line 
comes up close to the cupola room, and a number of 
| tramways and a full equipment of electric cranes enable 
the ladles and the work to be handled with the greatest 
facility. 
| The low-pressure cylinders are cast with especially 
deep runner heads to ensure the requisite density of 
grain and elimination of dross, and these are cut off by a 
special rig on the boring bar before proceeding with the 
boring of the cylinders. 

One of the most interesting of the large machine tools 
is a cylinder-finishing machine, designed and made at 

| Grafenstaden, to bore and entirely finish large pairs of 
cylinders with their saddles, and which, after ‘the pre- 
| liminary marking-off, can be set to work at boring the 
| cylinders and the cylindrical intercepting valves, edge 
| and face-milling the valve seatings, the port edges, the 
valve chest cover seatings, blast pipe seating, the frame 
seatings, kc. kc. The cylinder frame seatings or flanges 
are milled very coarsely, and show the marks of a small 
face-milling tool, and so giving, evidently, a better grip 
on the frames when boltedin place. The tool mentioned 
consists, first, of a floor bed-plate of about 8ft. by 7ft., 
mounted with a boring head, and a headstock with hori- 
zontal slide for face and edge milling, having automatic 
movements for vertical travel, and balanced by a chain 
counterweight. The arrangement can be made out from 
the partial view of the machine in Fig. 10, which shows, 
bolted to the adjustable bed of the milling head, a low- 
pressure cylinder of 22in. diameter destined for one of 
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Fig. 4—PIN HOLE GRINDING MACHINE 


wheel is always very small, causing no rise in the tem- 
perature of the piece being trued. Thus the motion bars, 
which are of hard steel, become very hot after being 
milled, but attain no heat when they are worked under a 
gin. wide grinding wheel, and which, despite its narrow- 
ness, produces a surface as smooth as water In some 
other works, celebrated for their splendidly-built 
engines, the finishing touch given to motion bars is 
somewhat less accurate, this surface being simply 
draw-filed. 

A useful device noted for adjusting the tool of a single- 
head slotting machine square with the work in hand 
consists very simply of a planed block screwed to the 





upright of the machine, and from which fixed squared 


the ten four-coupled ten-wheel express engines at present 
being constructed for the Midi lines. The tool is about 
to face-mill the base seating of the blast pipe. 

Where formerly, by the usual method, the largest two- 
cylinder casting with de Glehn rotary intercepting valves 
would have required fifteen days’ work to finish it, the, 
whole casting can now be completed with superior 
precision in five days. 

The next views, Fig. 7 and Fig. 9, illustrate a small 
portable tool which can be readily secured by means of 
a ring of suitable size to the cylinder cover studs of any 
cylinder, for entirely milling out in one slice the ports in 
the cylinder bore. It can be attached, as is evident from 
the views, either toa pair of large cylinders or to a single 
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Fig. 5—MILLING OUT LINKS 
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Fig. 9—PORT MILLING MACHINE Fig. 10O—CYLINDER BORING AND FINISHING MACHINE 
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high-pressure cylinder. The whole arrangement is 
obviously so simple as scarcely to need further remark. 
It is automatic, and as the slide travels alongon its screw 
a fixed arm draws, either in or out, a radius link pinned to 
a transverse slide carrying the milling cutter with its 
train of gear wheels, so that it can follow exactly around 
the inside contour of any size of cylinder according to the 
adjustments, which are all, vertical and transversal, 
graduated in centimetres. 

Of the same order of tools is the small machine 
employed at Belfort for milling the valve seatings of steam 
chests. This is shown in the Fig. 10, and consists of a 
small machine which can be bolted to the valve cover 
seating of a cylinder casting. This illustration also serves 
to show, in all its details, the standard type of a two- 
cylinder casting with its saddle for compound engines, 
having the de Glehn rotary intercepting valves, the 
cylindrical seatings of which valves serve also to receive 
the ends of the exhaust pipes coming straight from the 
high-pressure cylinders. 








STRUCTURAL COSTS. 
By A MANUFACTURER. 
No. IV.* 

By means, then, of the foregoing examples, we have 
arrived at the knowledge of the fact that it is more than 
root principles that influence the cost of design. Taken 
in its broad sense, it may with perfect truth be said that 
whilst money is often thrown away by an unsuitable 
design for any one engineering enterprise, yet much more 
often is it wasted by laxity in the details of a design based 
on right principles; and that, as a consequence, extrava- 
gance is much more seriously shown in wrong applications 
of right methods than in fundamental misunderstanding 
and ignorance of the best examples of theory. It will be 
generally acknowledged that amongst the best men now 
engaged in the design of structural enterprises and under- 
takings, many more are “scholars ” rather than 
“ workers,” and owe their position more to mathematical 
ability and theoretical reasoning than to a really practical 
acquaintance with their subject. It is evident, of course, 
that for real progress to be made a theory must first be 
formulated and then proved; consequently the mathe- 
matical scholar has a very real place to fill; but so few of 
these men have had a training fitting them to be able to 
judge as to how far their theories are commercially prac- 
tical, thatit often happens that their designs—theoretically 
unapproachable—are so expensive in their detail as to 
quite minimise their otherwise desirable features. As we 
have just seen, criticism can find flaws, and very serious 
flaws, in designs that are a *mittedly of a high standard of 
excellence, and can show both by deduction and compari- 
son that they can be made much more commercially 
valuable by knowledge of, and attention to, that experience 
that is born only of long practice in work, and by intelli- 
gent interest in the small, often tediously laborious, details 
of a scheme. 

Now in all work, whether belonging to the class just 
under consideration—the distinctly utilitarian class—or 
to the class embracing those more ornate structures whose 
conception is due to fuller pockets and less desire to 
economise, it is the duty of the civil or structural engineer 
to see that money is not wasted, and that, as in the first 
class, he has rigidly to exclude everything supertiuous to 
the direct aims of the structure, so in the second he must 
see that all his ornament and beauty of form be good value 
for their cost, and he must strive so that he gives his 
principals, whether his elaboration be much or little, the 
utmost in return for their money. This is nothing more 
than a statement of morality. He is engaged as an 
expert in his line, and because his principals have not 
that knowledge that he is supposed to possess. If, then, 
he is without some portion of that knowledge, and his 
work suffers in consequence to the detriment of his 
principals’ pockets, he is culpable and to blame. It is 
not sufficient when the Jaws of a country have been 
transgressed to plead ignorance, and since a citizen 
should know the jaws whereby he is governed, so should 
an engineer know the details of his business. It is not 
sufficient that he should do the best he can, but he should 
do the best that can be done. If a mechanical engineer 
undertakes civil work he must expect trouble, and unless 
the civil engineer is thoroughly aw fait with structural 
engineering methods he should, when finding he has to 
undertake structural engineering, employ a competent 
structural man to advise him. Let him also study his 
subject, and make himself as far as he can proficient in 
that branch which his education possibly has prevented 
him from knowing practically, but which he can never- 
theless learn much about by patient observation, and by 
profiting by the failures and experiences of other men. 

This takes us a step further on our way, and brings us 
to the consideration :—What are the minimum require- 
ments to assure good work at a corresponding minimum 
of cost, and how are costs to be regulated in work of a 
more ornate description? Do as we will, and think as 
we may, we are entirely subservient to monetary con- 
siderations; and though there is sometimes much 
prating of art and its obligations, yet the boundaries of 
all things engineering are in every case those of the 
purse strings, and however high ideals may be, they are 
only realisable by the same common means. In most 
enterprises just so much money is available, and 
aspirations must be accordingly limited. Many would 
have us believe that it is the consciousness of this that 
proves the most serious drawback to artistic expression, 
and that lucre invariably kills genius. Be that as it may, 
as a class Be S eieineers have to give money a foremost 
place in owf*eounsels, our bést_endeavours being used 
to give the utmost possible’ value for expenditure. The 
regulation, then, of costs and the proper apportioning of 
expense being so integral a portion of an engineer's duty, 
it behoves everyone to make themselves as conversant 
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therein as practicable, and I now propose to survey 
briefly structural matters, pointing out that which should 
be avoided in the different classes of undertakings so as to 
ensure good work of every description being made at the 
least expenditure of labour and capital. 

For the purpose under consideration work may roughly 
be divided into three classes—the unseen, the seen at a 
distance, and the feature work. In the first may be 
included floor beams and girders, built-in stanchioas and 
columns, cellular girders, and more generally built-in work 
of every description, and that hidden from sight. In the 
second may be included railway bridge work, ordinary 
heavy road bridges of every description, warehouse work, 
and generally that work that is to be seen by those who 
will look, but only at a distance, and is purely utilitarian 
in character. In the third I shall place ornamental work 
of any and every description—that work which, while 
being to an extent utilitarian, yet has its features designed 
expressly to please the eye and taste. 

It will be convenient to take these divisions in the order 
in which they stand, and to consider how far expense 
should go, firstly, in unseen work. This class of work will 
naturally be always purely utilitarian in object—only exist- 
ing as a means to an end; what cannot be seen is never 
known, and it is utterly improbable that anyone would 
wish to put any but the plainest of work in such positions. 
But whilst it is not likely that money would be wasted 
this way, yet very often—more often than not—it is wasted 
by want of care on the part of the designer, by an use- 
lessly rigid specification, and by a ‘“ faddy” inspector. 
As examples I have in mind two instances, one of 
steelwork and the other of castiron work. Thesteelwork 
was a number of stanchions, made up of plates and angles 
which were to be built into the walls of a new structure, 
and which naturally would never be seen again after erec- 
tion. They were bracketed in places to receive girders, 
and had large bases gusseted to the body. The designer 
had fallen into several of those little errors I have pre- 
viously described, and his main angles were an odd size— 
53in. by 3}in.—his plates were of a width that necessitated 
using sheared plates and then planing—tlats were not 
available, the width being 15}in.—the angles to his 
brackets were smithed into a peculiar form, whilst his base 
and top plates were figurid to jin. per side, and his 
riveting was in no way un form, different pitches appear- 
ing between each set of brackets, and no pitches being 
measurable by the ordinary rule. Onthe drawings things 
looked very nice, everything was fully detailed, and so far 
as the pitches went, the stanchions were as good as made, 
but they cost 30s. per ton more than they ought to have 
done. It would have been just as easy for that designer 
to have borne in mind that planed plates were of not the 
slightest advantage to him, that all the sleekness of his 
smithed angles was utterly thrown away, that the crushing 
strain of stone was not confined to such narrow limits that 
his calculations were obliged to stand in Aths, and that 
the girder yard would peculiarly appreciate an effort to 
modify pitches so that they should both conform to 
requirements and also tothe common rule. Tohave remem- 
bered this would have cost him nothing, but would have 
saved a gooddeal. But tocrown it, when he came to write 
his specification, he insisted on “ all edges being planed,” 
“all rivets being neatly cupped,” “all frazes being re- 
moved,” &c., as though his work were for exhibition pur- 
poses. The inspector could see no further than his specitica- 
tion, with the result that all gussets had to be carefully planed 
—a sheared edge was not good enough—all rivet heads 
most carefully hand-dressed, &ec., really the resultant 
stanchions would stand the microscope. Now, what was 
gained by all this? Were the stanchions at the finish 
one little bit better able to cope with their work? Of 
course they were not—the whole of this dressing and 
fitting was sheer waste of good money. Sound workman- 
ship is all that is necessary in this class of work. 

The other instance relates to some large cast iron bases 
that were to find their work in the cellars of a new ware- 
house. The bottom flange was large—6ft. square-— 
the top flange being much smaller, but connected to the 
bottom one by numerous heavy brackets. Each base 
would weigh about 3} tons when fettled. The design in 
this case was not at fault, or, at all events, cannot be 
quarrelled with, since it is so common as to be almost a 
standard. But every moulder will appreciate the diffi- 
culty there is, when these large sizes have to be made, in 
turning out a thoroughly clean casting—there are apt to 
be swellings on the edges of the brackets, perhaps a trifle 
of irregularity in the outlines, but so long as there are no 
bad scabs or honeycombs the — is perfectly fit for 
its work. The inspector, who, needless to say, was not 
practically acquainted with the subject, saw these swell- 
ings and waviness of edges, and before he would accept 
the bases they had all to be dressed by hand, the specifi- 
cation béaring him out by its restrictions. Such 
instances show how much money may be thrown awa 
by not suiting one’s ideas to the work. These bases, whic 
were to be buried, had to have their surfaces carefully 
chipped and filed by fitters before they were good enough 
to be covered up. 

Everything that is out of sight, then, should be kept as 
low in cost as is possible. Get your material as strong 
as you like, and see.that the workmanship is sound, that 
is, that rivets properly fit holes, are not burnt, cracked, 
or otherwise deformed, that joints that should butt do 
butt, and that a strong, wholesome job is made. But do 
not hanker after planing when planing serves no good 
purpose, do not dress rivet heads for the sake only of 
neatness, and do not chip and file when a sheared surface 
is really of the same value. Structural work that is put 
out of sight has only one purpose to fill, that of strength ; 
and so long as you are thoroughly assured that this is all 
right, do not show ignorance of the fitness of things by 
small pedantic requirements. As an instance of what 
may be gained by reasonable views, I will mention the 
case of a certain large railway warehouse in the Midlands. 
In the cellars of this building are some 1500 tons of 
girders eugperins the ground floor. None of them are 
any great length—3s0ft. being perhaps the longest; but as 





they have to support a floor which has to carry loaded 
trucks, they are naturally heavy stubborn things. By 
arrangement between the engineer and the makers it was 
decided to dispense with planing the flanges of these 
girders. The makers guaranteed that in no place should 
a plate fall short of the figured dimensions, and they were 
paid on calculated weights measured from the drawings, 
the engineers satisfying themselves that they were not 
robbed of metal through “ bareness” of thickness of 
plates by weighing each girder as it was put into position. 
This was done because the planing necessary to bring 
plates to drawing sizes was so heavy that deliveries 
would be very slow. By dispensing with the planing 
the engineers got their work in less than one-quarter of 
the time they would otherwise have done, whilst the 
contractors were equally pleased—what they gave away 
in weight they gained in wages saved and increased turn- 
over. Of course particular care was taken in the mill 
shearing, and the result was a general surprise—at a 
short distance away, such as would be represented by 
floor girders viewed from below, the girders could not 
be distinguished from planed ones; a nearer inspection 
revealed irregularities, but nothing so decided as it was 
imagined would be found. Thus the building of the 
structure was expedited by some three months, the gain 
to the railway company, pressed as it was for time and 
space, being incalculable. Had planing and trimming 
been insisted upon here, much would have been lost for 
no return. 

If any reader cares to go to the expense and does not 
mind time and trouble, he would find on examining the 
steelwork of any of the new buildings now being erected 
in New York or Chicago that it is of the plainest descrip- 
tion. A stranger would never know that these huge 
erections consist of stone, brick, and timber hung on to 
a steel framework—there is absolutely nothing to evidence 
that this is the state of things—unless he saw them in 
course of erection. Since no structural work, then, is in 
sight, the practical American deems it useless to spend 
any money on it for appearance sake, and he sets about 
the design with the fixed intention of saving as much as 
he can on the steel, so that he may have it to spend when 
he comes to the work that is always prominently before 
the eye. The framework is so designed that the metal 
shall be handled the least number of times in the making. 
Planing is generally conspicuous by its absence, rolled 
or sheared edges taking its place. Rivets are so disposed 
that power driving can be used to the best advantage. 
Joints are so arranged that they require the minimum of 
work on site, and their rivets can be readily put in by 
pneumatic tools. Hand work is seldom to be detected— 
everything is as the machine has left it; as many 
girders, stanchions, beams, &c., are duplicated as is 
possible; stanchions are throughout spaced regularly ; 
girder riveting is made alike in like spans—plates being 
added or dropped off as required for strength, thus one 
girder web plate template will often answer throughout 
the building; cast iron bases, pockets, shoes, and con- 
nections, where used, are just as the fettler orthe tumbling 
barrel has left them ; holes are cored or punched accord- 
ing to material; everything, in fact, is made most 
evidently for work and not for show. When first seen 
one is tempted to think off-hand that there seems much 
waste of material in places and much skimping of it in 
others. Brackets seem large and unwieldy, whilst cleats 
seem small and insufficient ; girder flanges appear light, 
and stanchions ruggedly gigantic, or vice versa, according 
to the object of the building. But one has only to study 
things out a little to realise that all this is of set purpose. 
We are so used at home to providing against so many 
chances that are never likely to happen concurrently, that 
our structures have taken a character of their own, and 
we miss these characteristics when viewing other work. 
If workmanship can be saved by a slight sacrifice of 
material, the American carefully considers it. In no 
land are scientific principles better understood than in 
his, but he is much keener after the dollar than to 
sacrifice it for the sake of theory, and he will unerringly 
fix on the cheaper way of carrying out his principle. He 
is not afraid to handle transmitted loads, and to juggle 
with girders and bracings in disposing of them. He 
does not look upon one stanchion as being lonely and 
isolated and having to take all the burthen, but knowing 
that in practice his floor girders will transmit through 
their unyielding connections, he allows them to do so, 
giving them good stiff brackets, and doing his best to 
minimise any racking tendencies. He keeps as far away 
from the smith’s fire as he can, and does not enlarge his 
scrap heap with useless croppings and clippings, and as a 
direct consequence gets work made very much quicker, 
on the whole much cheaper, and quite as good and 
sound and equal to what is demanded of it as though it 
had been made to a Government specification and was 
trimmed and filed and chipped all over. 

Such is the practice over there; and much of the 
secret of the success of the American lies in his readiness 
in grasping the commercial aspect of an undertaking, 
and sternly repressing temptations to depart from the 
strictly utilitarian, He has not invented any new royal 
road to money-making, has no new methods or devices, 
but he always sticks rigidly to business. So should it be 
with us. As engineers we must bear in mind that every 
penny spent on our enterprises has to earn money and 
must pay its dividend; and that, therefore, every penny 
more spent than is absolutely necessary, most especially 
when the work belongs to the present category, is a penny 
thrown away, and we are morally guilty of fooling with our 
employers’ interests. What does it niatter if our cast 
iron has not a satin finish, and .the méuld was innocent 


‘of plumbago; or that the joixts<are’ prominent, if the 


metal is right for thickness; “or that there are a few 
swellings because our designs are awkward for moulding, 
and it is not practicable to ram the moulds properly at 
the price, and that the whole general finish is “ rough,” 
so long as it is sound? What do all these things 
matter when the castings are to be stowed out of sight 
and have only work to do and not eyes to please? Just 
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Wear at Sunderland, crossing in its course Warden Law, one 
of the highest hills in the county of Durham. The character 
of the country forbade the construction of a line with easy 


so long as our metal is homogeneous, is of the right 
strength, the castings made to size and shape, and we 
are not charged for any more metal than we asked for 
on the drawings, let us be satisfied with our work, well 
content because we can by being rational obtain it so 
much more cheaply and yet equally good for its work. 
Fitness and strength before everything, and fire-bar 
finish before sleeked faces for its own appointed place. 

No matter, then, the metal we are handling, our duty 
is the same. For all foundation work, floor work, con- 
cealed or hidden work of every description, be as 
moderate as is consistent with good work in your require- 
ments, choosing ever the cheaper plan without sacrificing 
strength. If you can see you can do away with one 
handling of your goods, you have saved somewhat—more 
if two processes can be saved. In short, “‘ unseen” work 
should aim at being simply solid and equal to the de- 
mands it has to meet as regards strength, and the 
designer should be well content to know that his founda- 
tions are well laid in these respects, without speculating 
as to when and where someone will open up some day in 
order to specially criticise the kind of finish that has 
passed muster with him. 


than that placed at Stephenson’s disposal. Heavy works 
could not be executed, and it was therefore necessary to form 
| the line with but little deviation from the natural conforma- 
tion of the district which it traversed, and also to adapt the 
mechanical methods employed for the working of the railway 
to the character of the gradients, which in some cases were 
unusually heavy. Stephenson carefully drew the line between 
the cases in which the locomotive could be usefully employed, 
and those in which stationary engines were calculated to be 
the more economical. Consequently, on the Hetton line we 
find there were employed five self-acting inclines—the full 
wagons drawing the empty ones up—and two inclines worked 
by fixed reciprocating engines of 60 horse-power each. The 
Hetton line was opened on November 18th, 1822, or nearly 
three years previous to ‘‘ the first publicrailway ’’—the Stock- 
ton and Darlington—and on this date five of Stephenson’s loco- 
motives were at work. The speed at which the locomotives 
travelled was about four miles an hour, each engine drawing a 
train of seventeen wagons weighing about 64 tons. It is of in- 
terest to note that one of the stationary engines at Hetton 
built by Stephenson in 1822 for hauling the wagons of coal up 
one of the inclines, previously referred to, continued work- 
ing until 1876, when it was withdrawn after nearly fifty-four 
| years’ service. Our illustration shows one of the original 
| locomotives which was built by George Stephenson for the 
opening of the Hetton Railway in 1822, and which, after 
| nearly eighty years of continuous service, is still to be seen 
drawing the coal trucks at Hetton, being now the oldest 








OLDEST WORKING LOCOMOTIVE 
IN THE WORLD. 


Ir was in 1831, whilst following his employment as an 
enginewright at Killingworth Colliery, Northumberland, that 
George Stephenson constructed his first locomotive, which 
he named ‘‘ My Lord,’’ evidently as an expression of his 
appreciation of the encouragement and financial support 
which had been afforded him by Lord Ravensworth, one of 
the principal partners in the Killingworth Colliery. The} hour ona fairly level track. It cannot be expected that 
engine was placed on the Killingworth Railroad on the 25th | much of Stephenson’s original work remains in the engine, 
July, 1814, and succeeded in drawing eight loaded carriages | but its general design—excepting the chimney, &c.—remains 
of 30 tons weight up a risinggradient of 1 in 450, being almost | as originally erected. This is explained by the fact that at 
immediately acknowledged as the most successful working | various times different parts have been renewed, the new 
locomotive which had up to that period been introduced. | pieces being made to correspond with the parts taken out, 
Despite the complete success attending the working of the | whilst it may be pointed out that some parts—notably, the 
Killingworth Railway, it was not, however, until some five | steam dome—are actually portions of the engine as con- 
years later—in 1819—that we first see Stephenson in the réle | structed in 1822. After its long and faithful service, it is not 
of a railway engineer, as up to this time his work had been | surprising to learn that the engine is at last becoming 
performed for the people by whom he had been employed ata | unequal to the increasing demands made upon it, and the 
fixed wage as an ordinary colliery mechanic. The owners of | directors of the Hetton colliery therefore now propose to 
the Hetton Colliery, near Durham, in 1819, however, decided | withdraw it from work, and with peculiar and commendable 
to transform their wagon-way into a locomotive railroad, | appropriateness this old relic will shortly find a permanent 
and, recognising the abilities of the ‘‘ Killingworth Engine- | resting place in the Durham College of Science, New- 
wright,’’ they invited Stephenson to act as engineer of the | castle-on-Tyne, where it will be preserved for this and future 
undertaking, and this Seceseen consented to do, with the | generations as a worthy specimen of the earliest period of 
hearty approval of his then employers—the Killingworth | locomotive engineering. It may not be out of place here to 
Colliery Company. The Hetton Railway was the longest | note that ‘‘ No. 1 Locomotion,’ also built by Stephenson, 
railroad which had up to that time been constructed in that | but for the opening of the Stockton and Darlington Railway 
— of the North of England. It was eight miles in | in September, 1825, continued working until 1850, when 
ength, extending from Hetton Colliery, a few miles west of |‘it passed into the hands of Messrs. Pease and Partners, by 
the city of Durham, to the shipping staithes on the river whom it was used for colliery purposes until 1857, when it 


THE 


of this ‘‘old timer’’ are as follows:—Diameter of the 
cylinders, 103in.; piston stroke, 24in.; diameter of the 
wheels, 3ft. The weight of the engine is 15 tons, and it has 
a haulage capacity of 120 tons at a speed of about 10 miles an 





gradients, except by the expenditure of a much larger capital’ 


working locomotive in the world. The principal dimensions | 





was placed on a pedestal outside the Nortk-road station, 
Darlington, and is now to be seen at the Darlington central 
station, so that in point of date of construction and length of 
active service the engine used at the opening of the first 
public railway must give place to the old Hetton engine con- 
stucted fourscore years ago. 








LOCOMOTIVE COAL. 





ALTHOUGH the second half of the year is becoming advanced, 
so far as is publicly known the placing of contracts for 
supplies of locomotive coal by several of the most influential 
railway companies has not been effected. A material 
contract has been secured by the Midland Railway Company 
with a leading South Yorkshire Limited firm at 8s. 9d. per 
ton. So far as is known, the other coalowners have not 
accepted the price named, but at the same time it is difficult 
to see how they can hold out. It would seem as if the South 
Yorkshire Steam Coalowners’ Association is a dead-letter, 
inasmuch as it is understood that the coalowners in meeting 
assembled a short time ago pledged themselves not to accept 
| less than 9s. per ton. It is admitted that the temptation is 
great, as the railway contracts are a boon, and often enable 
| firms to work more regularly than they could do without 
them. It is also well known that the Derbyshire coalowners 
are very active in this market, and are offering their best 
steam coal at 8s. per ton. It is, however, contended that the 
South Yorkshire coalowners had no need in the present state 
of the market to take less than 9s. per ton. The demand for 
best steam coal is fairly active, and in proof of this attention is 
called to the official report concerning the half-yearly business 
done with Hull, which shows an excellent increase during the 
past half-year; 1,526,356 tons have been imported, against 
| 1,461,568 tons, an increase of 64,888 tons. The exports from 
| the same port during the past half-year amounted to 626,649 
| tons, as compared with 550,760, the increase being 75,889 tons. 
| The returns from Grimsby for the half-year are also fairly 
| satisfactory, so thatit is argued that coalowners ought to have 
| made a stand. The pressure brought to bear by the railway 
| companies is said to be unusually severe. The fact that the 
| Lancashire and Yorkshire Railway Company has only paid 
8s. 9d. for its supplies during the past half-year, and the 
reduction of miners’ wages to the extent of 10 per cent., all 
| favours the reduction of 3d. per ton on most of the expiring 
contracts. It is said that all things come to those who wait, 
and it seems more than probable that the waiting railway 
companies will realise the oldadage, and will get their supplies 
| at the reduced rate. 








Exectric Lamp BRACKET FOR WoRKs.—A useful arrangement 

| for works purposes is being brought out by Henry Wallwork 

and Co., of Manchester, in the shape of an electric lamp bracket, 

| which is made in a form specially adapted for giving a good loeal 

| light in connection with machine tools. The bracket is attached. 

to a standard, which is fixed on the T slot of the machine carriage, 

| so that the light moves with it. The bracket works on a ball 
| joint, which aleve it to be adjusted to any desired position. 
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ELECTRICAL POWER AT A PAPER MILL. | 





In the following article we propose to give a description of 
a complete electrical power installation, which has been in 


operation for upwards of a year at the Linwood Paper Mills, | 


Renfrewshire—the property of Messrs. R. and W. Watson. 
This installation is of interest, as it is, as far as We are aware, 
the only mill in the country where the whole of the various 
operations in connection with paper-making are carried out 
by electrically-driven machines. As is almost the universal 
custom in those paper mills which are not driven by water- 
power, Messrs. Watson had, prior to the change to electric 
driving, a large number of steam engines scattered throughout 


building. In addition to the usual scraping gear, the arrange- 
ment of the building allows of the tubes being scoured with 
steam jets if required. The water from the economisers can 
be sent into the boilers at a temperature of about 300 deg. 
Fah. The feed-pump was made by G. and J. Weir, Limited, 
of Cathcart, and is of the single direct-acting type. It has a 
single cylinder, and is double-acting and vertical. The 
pump cylinder is Sin. in diameter, and the steam cylinder 
10gin. in diameter, by 2lin. stroke. It has a capacity of 
5000 gallons of water per hour, delivered against a pressure 
of 260 1b. on the square inch. The normal speed is twelve 
double strokes per minute. The condensers consist of a pair 
of twin air-pumps, each having a diameter of 16in. by 10in. 
stroke, driven by an inverted twin compound engine, with | 

















Fig. 1—GENERATING PLANS, 


the various departments, with the accompanying long lengths 
of steam piping. It is hardly necessary to call attention to 


the losses attending the employment of long lengths of steam | 


pipe in radiation, condensation, &c., nor to the difficulty of 


maintaining in order a number of scattered engines with | ] , 
| structed to withstand a working pressure of 270 1b. to the 


their connections, particularly where the requirements render 
continuous running imperative. Messrs. Watson appreciated 
the advantages which would accrue from the employment of 
electricity, and were bold enough to make the radical change. 
We gather that they have every reason to be satisfied with 
the step they have taken, and a year’s running is quite long 











LINWOOD PAPER MILLS 


| resistances. 


cylinders Gin. and 12in. in diameter, and 10in." stroke, the 
speed being 125 revolutions per minute. The air-pumps are 
single-acting. The outer casing is of iron, while the liners, 
valve gearing, and guards are of brass. The filters were sup- 
plied by Bell Brothers, of Revensthorpe, and they are con- 


square inch. The feed-water from the hot well is pumped 
through these filters, and from them through the feed-water 


| heater and economiser to the boilers. 


enough for them to have had time to gauge the quality of the | 


newer motive power. They were, however, quite prepared to 
experience no direct economy whatever. It was facility of 
speed alteration to suit various processes, which was the 
primary object aimed at. This is a question of paramount 
importance in paper manufacture. 
of driving, the closest attention of the attendants was neces- 
sary at all times, and frequently only partial success was 
achieved. It was therefore decided, that even although the 
new electrical plant should turn out to be no more economi- 
cal in respect of fuel than that which it was replacing, the 
greater facilities offered for the regulation of speed and the 
general manipulation of the paper materials in the different 
stages would, of itself, justify the change from steam to 
electrical driving. As a fact, however, there has been a 
considerable saving in the cost of fuel and labour. We 
gather that, allowing 10 per cent. for interest and 
depreciation on the first outlay, and adding to this the 
working expenses, the cost per unit generated amounts to 
*259 pence. 
The average number of units generated per week has been 


The load factor works out to about 70 per cent. | 


With the older method | 


found to be 29,380. We are further informed that the saving | 
in coal alone will pay off the first cost in about five years. | 
This leaves out of account altogether any saving in labour, | 


and we understand that this has been great. 


The whole of the new installation has been designed and | 


M. Inst. M.E., of 


carried out by Mr. R. D. Munro, 


Glasgow, Consulting Engineer to Messrs. Watson, and Chief | 


Engineer to the Scottish Boiler Insurance Company. 


With | 


a few unimportant exceptions, the electrical portion has | 


been manufactured and erected by D. Bruce Peebles and Co., 
of Tay Works, Edinburgh. At present it consists of two 
combined steam engines and dynamos, but when com- 
pleted there will be four sets, each being equal to a load of 
450 indicated horse-power. We give in a two-page supple- 
ment to this issue a plan and sections of the building con- 
taining the generating plant. The boilers supplying steam 
to this plant are two in number, and of the Babcock and 


Wilcox type, each having 3580 square feet of heating | 


surface, and constructed for a working pressure of 
260 lb. per square inch.. The firm’s chain grate 
stokers and superheaters are fitted, the latter each | 


having 64 tubes, a heating surface of 460 square feet, 
and being capable of giving the steam a _tempera- 
ture of 500 deg. Fah. There is also a_ feed-water 
heater, provided by the same firm, which is capable of dealing 
with 22,000 gallons of water per hour, and of heating it to 
160 deg. Fah., employing for the purpose the exhaust 
steam from the air and feed-pump engines. The economisers, 
supplied by Lowcock, Limited, of Shrewsbury, are of novel 
design. They consist of nine benches or blocks of tubes, 
there being twenty pipes in each block. The economiser 
completely fills the lateral space left in the flue, there being no 
side passages or deflectors. There are, however, spaces 
between each block, access to which, for cleaning and inspec- 
tion purposes, can be obtained through port openings in the 





Coming now to the generating plant—see Fig. 1—the 
engines are of the Willans’ type, with triple-expansion and 
three cranks. The dynamos are of the Bruce Peebles 
«“P.P.P.’’ No. 20 type, and have six poles. Each machine 
is rated for a normal output of 300 kilowatts—or 1200 ampéres 
at 250 volts—when running at 340 revolutions per minute, 
with a temperature rise not exceeding 65 deg. Fah. after con- 
tinuous running. They have been specially designed, with a 
view to entirely sparkless running under all conditions of 
load up to 25 percent. overload. In this, so we are informed, 
as in other respects, they have given every satisfaction. The 
armature, which is shown removed from the field in Fig. 2, i 


All these motors are of the Bruce 
Peebles standard ‘‘P.P.P.’’ power type. Six of the 80 brake 
horse-power motors drive the beating engines. Fig. 4 shows 
two sets of beaters, each with its 80 brake horse-power motor. 
These machines are used for reducing the raw materials— 
manilla, flax, and jute—into pulp, and may be said to form 
the commencement of the paper manufacture, in so far as 
power is required. As can he well understood, the stresses 
during the initial stages of the pulping process are of a very 
variable character. Considerable Foubt was entertained at 
first as to whether driving by electric motor would be success- 
ful in this instance, but experience since gained has shown 
that these doubts were groundless. The motors have occa- 
sionally had to respond to an overload of 50 per cent., but 
they have Pigeon undergone this treatment without 
heating or other trouble. In this instance belt driving was 
resorted to between the motors and the pulpers, because of the 
sudden and sometimes excessive variation of load in these 
machines. Examination of the various illustrations which 
accompany this article, both on this page and on page 59, 
will show the different methods of driving adopted for various 
purposes. 

Fig. 3, for example, shows another 80-brake horse-power 
motor driving the pulp-refining machine. These refin- 
ing machines are used for treating the pulp after it comes from 
the beaters, the crude pulp being pounded down into a mass of 
pasty consistency preparatory to its being transmitted to the 
paper-making machine proper, in which it passes through 
the various stages required to complete the manufacture. 
The two paper-making machines, including their accessories, 
are each supplied with two motors. One of them has a 
25 and a 50 brake horse-power motor, and the other 
has two 25 brake horse-power motors. The power which 
may be required to drive the machines, of course, varies 
greatly according to the weight and quality of the paper 
being manufactured. The powers mentioned above are, we 
are told, ample to meet all requirements in this respect. 
Moreover—and this is a most important matter—the speeds 
can be regulated with great accuracy. 

The auxiliary plant of the paper-making machines, con- 
sisting of pumps, agitators, &c., are worked from lines 
of shafting, which are driven by motors. The web of paper, 
after being taken from the machine, is passed through the 
rolls of a damping machine, which is also driven by a 25 brake 
horse-power motor. It is shown in Fig. 5, on page 59. The 
damping process is, of course, preparatory to calendering, 
which is the final stage of the manufacture. One of the large 
calendering machines is shown in Fig. 6, on page 59, and it is 
driven through gearing by an 80 brake horse-power motor. 
The rolls of the calender have to be adapted to suit the various 
thicknesses of paper, and the speed has also to be regulated in 
accordance with the nature of the work being done and the 
degree of surface or of finish desired. In order to meet these 
requirements, the motors driving these machines have been 
designed to run at any speed from 100 to 600 revolutions per 
minute. The speed of 100 revolutions per minute is only 
necessary when the machine is being started. The average 
working limits are from 300 to 600 revolutions per minute, 
and the variation is brought about by alterations in the shunt 
Of course, there is a certain amount of loss in 
energy in doing this ; but it is claimed, and most reasonably, 
that the loss is negligible, especially when one comes to con- 
sider the wasteful working of the steam engines which was 
formerly necessary. 

An interesting feature of the installation is the employment 
of a number of paper pinions. For some time past Messrs. 
Watson have been making, in conjunction with their con- 
sulting engineer, aseries of experiments on pinions of various 
materials. They have tried, for instance, phosphor bronze, 
raw hide, and paper. Phosphor bronze and raw hide 
pinions, although running fairly well, were found to be 
very noisy, which was objectionable, at all events in some 
of the departments. Paper pinions have, however, given 
great satisfaction. The paper used was specially manufac- 
tured by Messrs. Watson, discs being cut from the web and 
built up like an armature core. The paper discs forming the 
pinion are bound together by iron hoods or caps, and one of 
these wheels, about 12in. diameter, which has been working 
into an ordinary spur for the last three years, has given no 
trouble whatever, and is still in good order. e other 
pinions of various sizes are also turning out equally satis- 


horse-power motors. 





Fig. 2-ARMATURE AND FIELD MAGNETS 


of the Bruce-Peebles’ fly-wheel spider type, that is to say, the | 
machine is coupled to the shaft by an extension of the spider | 
on which the core is built up. It is slot wound, and furnished | 
with compensating bars, to ensure that all the brushes take | 
an equal proportion of the load. The commutators are built 
up on the maker’s hydraulic system, 
so we are informed, that they can be struck in the centre with 
a heavy hammer without the bars ee any way affected. 
Dropped bars are stated to be an impossibility in commutators 
built up by this method. 
The motor equipment consists of eight 80 brake horse-power | 
motors, two 50 brake horse-power motors, and ten 25 brake 


and are so rigid, |, 


factory, and it is thought likely that this method of 
manufacturing paper pinions may be largely developed. 

The generating plant, it will be noted, is equipped 
throughout for a full continuous load of 600 kilowatts. e 
engine-house is sufficiently large for a further 600 kilowatts, 
making a total capacity, when finished, of 1200 kilowatts. At 
present only one-third of the whole mill is completely 
equipped, the remaining two-thirds being in process of con- 
version, the final scheme being to employ three-fourths of the 
plant on load, leaving one-fourth as spare. The load on the 
motors at present is just sufficient to fully load one of the 
300-kilowatt sets, 
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ELECTRICITY AND LEGISLATION. 
No. 1V*. 
In the third article of this series we dealt with the 
evidence of Dr. Spence Watson. We have, we believe, 


given our readers an adequate idea of the various argu- 
ments adduced by different witnesses, particularly with 


regard to municipalisation and past legislation, and we | 


propose to conclude now by a glance at that portion of 
the evidence which bears directly on the action of the 
Board of Trade. 

Taking first the evidence of Mr. Magden, we find that 
the regulations of the Board of Trade have been absolutely 
prohibitive in this country as to overhead wires. The 


Board of Trade rules, as a whole, have been found very | 


onerous, and made electrical distribution far more ex- 
pensive than itneed have been, and the Board of Trade 
has been quite out of touch with members of the electrical 
profession. Furthermore, it is contended that the Board 
of Trade is undermanned, and quite unable to transact 
its business with the rapidity desirable. But statements 
of this kind are not confined to Mr. Magden’s examina- 
tion; they turn up in effect all through the minutes of 


evidence, and it will be remembered that the ineptitude | 
of the Board of Trade was one of the subjects brought | 


before Mr. Balfour by the deputation which waited on 
him. Mr. Sellons dealt at some length with the pos- 
sibility of securing collaboration between Government 
departments and the Institution of Electrical Engineers. 
The present system in Great Britain may be said to be founded on 
State control of the industry without affording it any representa- 
tive voice. It may interest the Committee to know the practice in 
foreign countries. In America there is no attempt at State control 


in technical matters, the standard of regulations generally followed | 


being that imposed by the National Board of Fire Underwriters. 


In Germany also there is no direct Government control or super- | 


vision of electrical undertakings ; the commercial aspects of pro- 
jected undertakings being left to the authorities of each individual 
State, while technical and constructional details are brought into 
general conformity with advisory rules issued by the German 
Institute of Electrical Engineers. 


The general idea involved is that the Board of Trade 
has had large powers conferred on it, and that these 


powers are invariably used in the repressive or restrictive | 


sense. Instead of promoting the industry, it has always 
remained either neutral, or it has acted in the interests of 
those who are for one reason or another opposed to the intro- 


|ing in the United States, the probability is that our 
own Board of Trade would refuse to pass 20,000 miles, 
because they failed to comply with some regulation or 
another. All this may be quite right. That which suits 
anew and undeveloped country like the United States 
might be wholly unsuitable to Great Britain. But let it 
| at least be understood that if America has 21,000 miles 
of electric tramway and railway, while Great Britain has 
only 900 miles, that is not the fault of the engineers and 
electricians at this side of the Atlantic, and that there 
are not wanting multitudes of people otherwise fairly 
| moral among us who thank heaven daily that the electric 
| tram does not pervade civilisation in this country as it 
does in the United States. 

In conclusion, the question comes up, What is to be 
|done ? Will the action taken by the Institution of 
| Electrical Engineers do any good—will it bear fruit ? 

We fear that the answer must be that it will not. If, as 

we have already said, the people of this country really 

wanted to have electricity developed here as it has been 
|,in the United States, they could have developed it long 
|since. The obstacles in the way of the electrical 
| engineers are not legislation, not the Board of Trade, nor 
want of scientific knowledge, or of technical educa- 
tion or of capital, but simply that there is among us no 
specially keen desire for things dear to the American 
heart. We have not yet got multitudes of electric tram- 
| ways, firstly, because, on the whole, we would rather not 

have them. In no other way is it possible to account for 
| the existing condition of affairs. It is easy to say that 
| legislation is responsible, but then, whence came the 
| legislation? The English race have an ingrained habit of 
| getting just what they want, which other nations have 
| at times found to be very inconvenient. If only the 
Institution of Electrical Engineers will persuade the 
British people that they ought to have hundreds of miles 
| of electric railway, and millions of amps, neither the Board 
of Trade nor any other institution or body will be allowed to 
stand in the way. There are two minorities and a majority 
to be considered. The first, relatively speaking, is a very 
small minority indeed—it is the Institution of Electrical 
Engineers. The second is but little larger, it is repre- 
sented by municipalities, the Board of Trade, and the 
House of Commons. The majority is made up of the 
| masses, who do not care one straw for the whole matter. 
| If they did they would make short work of those who 
| intrude between them and the attainment of their wishes. 


duction or carrying out of any scheme for providing light | 


and power. Here, as seems to be invariably the case in 
this country, the engineer or the manufacturer is 
regarded as wanting to do something for his own gain, 


which, unless very carefully watched and regulated, will | 


be injurious to the community at large. If, for example, 
a town is to be lighted by electricity, the Board of Trade 
interferes all round with conditions and regulations, 
which are no doubt quite legal, but none the less vexa- 
tious and hindering. Thus, returning to Dr. R. Spence 
Watson’s evidence— 

Whatever we have had to do with the Board of Trade has 
- been most pleasant, and when we have ultimately got to the point 
I have had the greatest respect for their fairness and the way in 
which they dealt with matters. But I think perhaps they allow 
themselves to be stopped more than they should by flimsy objec- 
‘ions which are made from time to time. Supposing it is really 
the object of a Corporation to put work off, and you have sub- 
mitted your scheme to the Board of Trade, for the sake of 
courtesy they send it to the Corporation for its opinion. Then 
the Corporation delays—necessarily. I am not saying it is 
malicious in any shape or form, because a Corporation can only 
meet once a month, unless there is a special meeting ; but it or 
its committee will put the matter off, like most bodies which have 
to deal with something which is not their own. 
to come to a decision sooner than they can help. They come toa 
decision at last and communicate it to the Board of Trade. Then 
the Board of Trade has to communicate that to the company and 
the company has to answer the Board of Trade, and the Board of 
Trade again sends the answer back to the Corporation, and for 
some time there is a regular battledore and shuttlecock business 
going on, which delays things very much indeed, and very 
seriously, It seems tome that the Board of Trade—perhaps it is 
hardly the right expression—is rather unfairly treated in this 
country. The responsibility is laid upon it too much, and that is 
a very serious thing. Where the responsibility for the public 
safety is laid upon the Board of Trade, naturally the Board of 
Trade is exceedingly averse to anything being tried until it has 
succeeded elsewhere. If we have to wait until some other country 
has succeeded, it follows that we must be behind. 


Here, in the last few words, we have the key to the 
position. Engineers in this country are accused, because 
they have not gone ahead, with being incompetent and 
inferior. The fault lies in the fact that they have not 
been allowed to go ahead. Mr. Dawson put in as evi- 


dence a table showing the approximate condition of the | 


electrical industry in various countries at the moment. 
We reproduce it here :— 


Some Comparative 


They do not want | 








BENJAMIN MARTELL. 


THE announcement that Mr. Martell died on Tuesday 
evoked a feeling of much regret in a wide circle of friends 
and acquaintances. In many ways he was a remarkable man, 
and has played a very important part in the development of 
the great shipbuilding industry of this country. Indeed, his 
influence has been in a sense world wide. He was born in 
May, 1826, and learned his profession in one of the best 
possible schools, to wit, the Royal Dockyard at Portsmouth, 
then under the control of John Fincham, a master shipwright 
whose reputation was world wide. On the expiration of his 
apprenticeship, and the completion of some literary work in 
which he assisted Mc. Fincham, he became manager for the 
late Mr. C. Lamport, shipbuilder of Workington, and had 
entire direction of the building and repairing of vessels there. 
In 1856 he was appointed as an assistant surveyor to Lloyd’s 
Register of British and Foreign Shipping, in whose service he 
remained for the rest of his active life, and attained great 
distinction. He started his career as a surveyor at Sunder- 
land, and successively served for varying periods at different 
outports, including Greenock, Southampton, Leith, Sunder- 
land, and North Shields, before he was promoted to London. 
In 1872 he was appointed to succeed the late Mr. Bernard 
Waymouth as chief surveyor to Lloyd’s Register of Shipping, 
which high office he filled with conspicuous ability for 
twenty-seven years. When in 1899, through advancing years 
and declining health, he had to lay down his official duties 
and retire from active service, he was made the recipient of 
many gratifying expressions of the high estimation in which 
he was held by the shipowning, shipbuilding, and under- 
writing community. At an influential meeting at the 

| offices of the Peninsular and Oriental Steamship Company, 
| presided over by Sir Thomas Sutherland, Mr. Martell was 
| presented with a handsome piece of plate, and it was decided 
to found in his honour a Martell scholarship for students of 
naval architecture. The staff of Lloyd’s Register also 
presented him witb an illuminated address and with a service 
of silver plate, and an opal necklet for Miss Martell. 

As chief professional adviser to the Committee of Lloyd’s 
Register, Mr. Martell was called upon to take a foremost part 
in the great changes which have occurred in ship construc- 
| tion, and in that capacity he rendered services of the very 
| highest value to Lloyd’s Register and to the mercantile 





Approximate Figures of Electric Light, Power, and Traction Stations in European Countries and the 





United States of America at the Present Day. 























Total 

— Station | Miles of || Number | a = a... 

Name of country. | aratnie for | Kigratis Ingle rack/ of motor | copactty | Popuistionof | country | “Papa 

and power, |r traction. equipped. runuing. | Po square | in pounds, 

| kilowatts. | 

Great Britain 200,000 50,000 900 2,600 250,000 * 40,000,000 | 121,115 35,000,000 
Germany 170,000 | 54,000 2,300 | 5,400 | 224,000 | 53,000,000 | 211,168 | 29,000,000 
France ... | 70,000 es | 1,800 | 95,000 | 39,000,000 | 204,146 | 12,000,000 
Switzerland ... | 30,000 7,300 250 | 330 | 87,500 3,000,000 | 15,469 | 4,500,000 
Belgium | 15,000 | 3,000 120 | 200 | 18,000 | — 6,600,000 | 11,373 | 2,100,000 
The whole Continent of Europe) 400,000 | 154,600 5,000 | 9,800 550,000 350,000,000 | 3,756,970 85,000,000 
U.S.A. ... 1,200,000 | 800,000 | 21,000 | 68,000 | 2,000,000 | 70,000,000 | 3,581,885 | 200,000,000 
Now, the figures given are very impressive, and | marine. Distinguished as he was in general naval archi- 


we venture to say, that of the 21,000 miles of track work- 





* No. IIL, appeared June 27th, 


tecture, there was one subject, however, which he made 
peculiarly his own. The question of the proper loading of 
ships had exercised the public mind for a considerable time. 





Mr. Chamberlain, when President of the Board of Trade, 
endeavoured to have the problem solved ; but it proved to be 
beyond the capacity of his department at that time. Mr. 
Martell had worked at this problem for many years. He 
brought to its consideration a fully matured store of informa- 
tion. The position which he held had carried him into 
direct personal contact with a multitude of persons interested 
in shipping. He was in possession not only of all shades of 
opinion, but of those facts which are the special property of 
Lloyd’s; and approaching his subject with an open mind, 
competent to regard a many-sided question from every point 
of view, he arrived at conclusions which, if they have not 
given general satisfaction, are still regarded as the best that 
the conditions permitted. The result was the construction of 
Tables of Freeboard, regulating the load-draught of vessels of 
all types and dimensions, and these tables, with some slight 
eel leslie. were adopted by the Load Line Committee, 
and have been the law of the land for the last twelve years. 

Mr. Martell was for many years a vice-president of the 
Institution of Naval Architects, in the annual proceedings 
of which he took an active part, being the author of several 
papers on important professional subjects. He was also a 
member of the Institution of Civil Engineers, of the Iron 
and Steel Institute, and of other bodies. Apart from his 
high standing in his profession, Mr. Martell was a man of 
many-sided qualities. He was an excellent speaker, and has 
helped out many a languid and perishing discussion. He 
was a very good mathematician, and had no small literary 
capacity. He was aman of many friends and few enemies, 
For the latter fact he was largely indebted to his unflinching 
honesty of purpose. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE summer meeting of this {nstitution will be held in New- 
castle-upon-Tyne, and will commence on Tuesday, July 29th. 
The following papers have been offered for reading and discussion, 
and will be read as time permits, not necessarily in the order here 
given :—‘‘ Liquid Fuel for Steamers,” by Mr. Edwin L. Orde, 
of Newcastle-upon-Tyne ; ‘‘Some Experiments on Steam Engine 
Economy,” by Professor It, L. Weighton, of Newcastle-upon-Tyne ; 
‘*Pumping Plant for Condensing Water,” by Mr. Charles Hopkin- 
son, Member, of Manchester ; ‘‘The Newcastle and District Elec- 
tric Lighting and Power Station,” by Mr. W. D. Hunter, of New- 
castle-upon-Tyne ; ‘‘ Electric Supply Power Station at Neptune 
Bank,” by Mr. W. B. Woodhouse, Associate Member, of New- 
castle-upon-Tyne ; ‘*The Application of Cylindrical Steam Distri- 
buting Valves to Locomotives,” by Mr. Walter M. Smith, Member, 
of Gateshead; ‘‘Mechanical Appliances in Mines—Drilling and 
Coal-cutting,” by Mr. R. H. Wainford, Member, of Newcastle- 
upon-Tyne; ‘Recent Developments in Pneumatic Tools and 
Appliances,” by Mr. Ewart C. Amos, Member, of London ; ‘‘ Motor 
Cars of 1902,” & Captain C. C. Longridge, Member, of London. 


OUTLINE PROGRAMME, 


Monday, July 28th.—The secretaries’ office will be open from 
3 p.m. to 6 p.m, in the Rooms of the Literary and Philosophical 
Society, Newcastle-upon-Tyne, for the registration of addresses, 
&c. Members’ letters can, if desired, be addressed to ‘‘ The Insti- 
tution of Mechanical Engineers, Literary and Philosophical Society, 
Newcastle-upon-Tyne ;” but preferably, for their own convenience, 
to their respective hotels. r. H. I. Brackenbury, of Newcastle- 
upon-Tyne, kindly acts as honorary local secretary. 

Tuesday, July 29th.—9 a.m.—Secretaries’ office open in the 
Rooms of the Literary and Philosophical Society, Newcastle. 
10 a.m.—Reception of the President, Mr. William H. Maw, and 
the Council and members of the Institution in the Town Hall, by 
the Right Worshipful the Mayor of Newcastle-upos-Tyne, Alder- 
man Henry William Newton, and by the members of the Reception 
Committee. Reading and discussion of papers. 1.15 p.m.—Lun- 
cheon in the Old Assembly Room—near the Central Stati —— 
invitation of the Loca] Committee. 2 p.m.—Visit the Elswick 
Works of Messrs. Armstrong, Whitworth and Co. 2 p.m.— Alter- 
native visit to Newcastle Works. 7 for 7.30 p.m.—Institution 
dinner in the Grand Assembly Room, Newcastle-upon-Tyne. 
Evening dress. 

Wednesday, July 30th.—9 a.m.—Secretaries’ office open in the 
Rooms of the Literary and Philosophical sage! Newcastle. 
10 a.m.—Reading and discussion of papers, Mr. William H. Maw, 
ae 3 in the chair. 1.15 p.m.—Luncheon in the Old Assembly 

m, by invitation of the Local Committee. Alternative visits : 
—(A) 2.20 p.m.—Special steamer, by invitation of Tyne Improve- 
ment Commissioners. Ladies may accompany members on this 
visit. Visit Messrs, Palmer and Co.’s Works, coal staithes and 
electro-pneumatic signals of the North-Eastern Railway Company, 
Tyne Commissioners’ coal staithes, &c., and North Pier recon- 
struction works, Those landing at the south side of the river will 
find their way back to Newcastle by train or regular steamers. 
(B) 2 p.m.—Visit works of Messrs. Swan and Hunter, the Walls- 
end Slipway, and the North-Eastern Marine Engineering Company. 
Ordinary railway tickets to be obtained at the railway booking- 
offics, (C) 2 p.m.—Alternative visit to Newcastle Works. 9 p.m. 
—Conversazione at Jesmond Dene House, by invitation of Sir 
Andrew Noble, Bart., K.C.B., F.R.S. Evening dress, Ladies 
are included in the invitation. 

Thursday, July 31st.—9 a.m.—Secretaries’ office open in the 
Rooms of the Literary and Philosophical Society, Newcastle. 
Alternative visits:—(A) 10.25 a.m.—Visit to Sunderland—limited 
to 250. Special train. Reception by the Worshipful the Mayor, 
Councillor J. G, Kirtley, in the Town Hall. Visit the Harbour 
Works at Roker. Light luncheon by invitation of River Wear 
Commissioners. Visit works and places of interest. Dinner— 
morning dress—by invitation of the Sunderland Local Committee. 
Arrive Newcastle at 10.20 p.m. (B) 1 p.m.—Visit to Newburn, 
Luncheon at the Newburn Steel Works, by invitation of Messrs. 
John Spencer and Co. Visit the Steel Works. Arrive Neweastle 
at 6.54 p.m. or earlier train. (C) 9.30 a.m.—Excursion to the 
Newcastle and Gateshead Waterworks at Rede. Arrive Wood- 
burn at about 10.40 a.m. Depart by Light Railway, visit en route 
Horsley—light refreshments—Percy Cross, and Battlefield of 
Otterburn. Arrive Catcleugh 1 p.m. Luncheon at Catcleugh, 
by invitation of the direc ors of the Newcastle and Gateshead 
Water Company. Visit works, Tea 4 p.m. Arrive Newcastle 
9.25 p.m. If more than 50 apply in advance for this excursion a 
special train will be arranged, considerably shortening the time 
spent on this excursion. 

Friday, August 1st.—Alternate excursions :—Ladies may accom- 
pany members on excursions B, C, D, and E. (A) 10.35 a.m.— 
Excursion to the Hartlepools. Ladies are not included in this 
Luncheon by invitation of the Hartlepools Local Com- 


excursion. 
mittee. Visit shipbuilding yards and engine works. Arrive New- 
castle 6.38 p.m. Trains for London, King’s Cross, leave West 


Hartlepool 4.27 and 7.5 p.m., subject to alteration. (B) About 
9.30 a.m.—Excursion to Bambrough Castle—limited to 60, Coach- 
ing from Belford Station. Luncheon by invitation of Mr. W. A. 
Watson-Armstrong. Arrive Newcastle 6.38 p.m. (C) About 9.30 
a.m.—Excursion to Chillingham Castle—limited to Coaching 
from Belford Station. Luncheon by invitation of Sir Andrew 
Noble, K.C.B. Arrive Newcastle 6 38 p.m. (D) About 9.30 a.m. 
—Excursion to Cragside, Rothbury. cies by invitation of 
Mr. W. A Watson-Armstrong. Arrive Newcastle 6.38 p.m. (E) 
About 9.30 a.m.—Excursion to Roman Wall—limited to 100. 
Visit the remains of the Roman Wall at Chester. Luncheon at 
Chollerford. Arrive Newcastle about 4.30 p.m. 
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RAILWAY MATTERS. 


Tur making of a light railway between Royat-les-Bains 
and the summit of the Puy-de-Déme has been declared of public 
utility by a French Ministerial decree. 


Tue Canadian Pacific Railway inaugurated its imperial 
limited train service on June 15th. The train is to make the run 
from Montreal to Vancouver in 97 hours, The equipment is all 
new. 


On June 30th the train known as the “ Twentieth 
Century Limited,” of the New York Central Railroad, was run 
from Albany to Syracuse, 148 miles, in 145 minutes, including a 
stop at Utica. 


ALTHOUGH no accounts are published regarding its 
working, the Beirut-Damascus Railway does not appear tobe making 
much headway. The rates for goods are higher than those charged 
by the older method of transport by road. 


THE journey between New York and Chicago is per- 
formed by certain trains on the two lines—the New York Central 
and the Pennsylvania—in 20 hours. By the former route the 
distance is 980 miles, and by the latter 912 miles. 


A synpicaTtE of Mexican capitalists is having a 
survey made for a railroad which it proposes to build between 
Minaca, on the line of the Chihuahua and Pacific Railroad, to 
Temosachic, a distance of about 150 miles. The road will be 
narrow gauge. 


Ove of the largest single orders ever given out for loco- 
motives has been placed by the Baltimore and Ohio Railroad with 
an American company. The order requires the speedy delivery of 
75 consolidated freight engines, 10 high-class passenger Jocomotives, 
and 15 switching engines. 


Tue length of railway linesin the Republic of Uruguay 
is now about 1200 miles. A new line to the town of Mercedes is 
the last which was opened. This line tapsa district of considerable 
wealth, and in course of time it is hoped that it may prove to be a 
oe source of income to the company ; it is not guaranteed by 
the State. 


It is reported from Pekin that, in compliance with a 
wish expressed by China, Great Britain and Russia have signed an 
arrangement by which Russia’s protest against the Anglo-Chinese 
railway agreement will be withdrawn. There are rumours, also 
from Pekin, that an arrangement will be arrived at soon for the 
purpose of recognising the rights put forward by France with 
regard to the Paoting-fu and Ching-tow Railway. 


At a sitting of the Paris Municipal Council, on 11th 
July a sum of 8,400,000f. (£336,000) was voted for making the 
bridge at Passy to take the Metropolitan line No. 2 over the Seine. 
It was also decided that plans and sections be got out for line 
No. 7, from the Palais Royal, following the Avenue de |’Opera, the 
Rue Halevy, Rue Lafayette, Rue de Chabrol, Faubourg Saint- 
Martin, Rue Secretan, tothe Place du Danube, 7 kiloms. (4-3 miles) 
long. 

Tue Hedjaz Railway, from Damascus to Mecca, which 
is being constructed by order of the Sultan, is not making rapid 
progress. The line, which is reckoned at 1125 miles, and which will 
probably require an expenditure of nearly £8,000,000, was com- 
menced in the spring of 1900. The works are under the manage- 
ment of a German engineer, who has under bim some Turkish 
officers from the corps of engineers, the work being mainly carried 
out by soldiers, 


THE widening of the road on the National Railway of 
Mexico, transforming the line from narrow to standard gauge, is 
now in full progress. On June 10th the first section of the new 
track was opened to traffic for the 118 miles between Alice and 
Laredo, Tex. Work on the next section, or Laredo to Monterey, 
Mex., is now to be taken in hand, and will be finished before Sep- 
tember Ist next. The length of this section is 168 miles. Work 
is in progress on the El Salto-Soria cut-off, which is to save 40 miles 
in distance. 


A STARTLING departure in railway working is reported 
from America. It is announced that the Pennsylvania Railroad 
will pay rebates to passengers on its 20-hour Chicago trains when- 
ever these trains are more than two hours late. If the detention 
is two hours and not more than three hours, the rebate will be 
2dols. For the next hour it is 3 dols., and for four hours or more 
itis 4dols. It is understood that proportionate rebates will be 

id to engers to and from Pittsburg, Altoona, Harrisburg, 

hiladelphia. 


Tue Russian Government is reported to have decided 
t> construct a branch line from Omsk to Tiumen to relieve the 
Siberian Railway. The district between Omsk and Tiumen 
embraces some of the most fruitful territory in Western Siberia, 
and it is anticipated that a railway joining those two places will 
not only greatly accelerate their development as agricultural 
centres, but will also prove of military value in aiding the Russian 
Government to throw troops into Siberia over the Ural and 
through Tcheliabinsk simultaneously. 


THERE promises to be spirited rivalry between the 
Mexican Central and the Mexican National Railways in the 
building of branch lines of road to the mining district of Corralvo, 
in the State of Tamaulipas, Mexico, Several months ago the 
Mexican National obtained a concession from the Mexican Govern- 
ment for the building of a branch line between Monterey and 
Matamoros, the latter city being located opposite Brownsville, 
Tex., near the mouth of the Rio Grande. This proposed road is to 
pass through the Corralvo mining district, which produces a large 
tonnage of ore annually. 


THE railway mileage of the United States has passed 
the 200,000-mile mark. The figures at the close of 1901 were 
approximately 199,525 miles, and the construction for the first six 
months of 1902 brings the total up to 201,839 miles, the track laid 
during the first half of this year on 155 lines aggregating 2314 
miles, This is nearly 500 miles in excess of the new mileage for 
the first six months of 1901, when 1817 miles were built. The 
total for the twelve months last year were 5222 miles, and if the 
sme ratio is maintained this year it will readily be seen that the 
construction for the year 1902 will easily exceed 6000 miles. 


Tue Government and municipalities of Canada have 
granted to railway companies a total in aid of works under con- 
struction of 228 million dols., and have given subsidies to the 
amount of 51 million dols., distributed over about 100 separate 
undertakings, included amongst which are the Canadian Pacific, 
25 million dols.; the Grand Trunk Victoria Jubilee Bridge, 
500,000 dols. ; the Northern Pacific Junction, 1,320,000 dols. ; and 
3,630,000 dols. for the Crow’s Nest Railway. The expenditure on 
Government railways has been 68,697 000 dols.; the loss on earnings 
is stated at 525,000 dols., the percentage of expenses to earnings 
boing 119 per cent, 


A GEARED locomotive, weighing nearly 130 tons, has 
recently been built for the El Paso and Rock Island Railroad, to 
work on a division 28 miles long, with grades of 3 to 64 per cent. 
The engine is of the Shay type, with vertical cylinders at one side 
of the fire-box, driving a longitudinal crank shaft. Intermediate 


shafts, with flexible couplings, transmit motion to shafts on the 
trucks, these latter shafts having bevel pinions which gear with 
bevel wheels bolted to the faces of the 40in. driving wheels. There 
are three vertical inverted high-pressure cylinders, 15in. by 17in., 
fitted with balanced slide valves and the ordinary valve gear. The 
cranks are set at 120 deg. 





NOTES AND MEMORANDA. 


THE anthracite coal strike in Pennsylvania, it is 
announced, is rapidly coming to an end, the men everywhere 
beginning to give way. 

Last year 496 applications for protection were lodged 
at the Indian Patent-office, of which 46 were from natives of 
India, 140 from Anglo-Indians, and 310 from other persons. Com- 
pared with previous year, these figures are not progressive. 


A LocaL prince, prominently identified with the agri- 
cultural development of Siam, is about to establish a rice mill 
capable of handling about 133,000 lb. of white rice per day. The 
“a “ to be driven by electricity, and the boilers will use rice husk 
as fuel. 


Last year there were 7622 ploughs imported into 
Uruguay valued at £16,800. The United States seems to have 
secured this market for itself, sending £6700, value £14,800. 
The United Kingdom send only 663. The United Kingdom 
supplied most of the threshing machines. 


A TIDAL indicator for passing ships was erected last 
summer at Cuxhaven showing both by night and by day, by means 
of dial and clock-like apparatus, the depth of water at this outpors 
of Hamburg. It also enables vessels to calculate the depth of 
sagt the Ostebank, about eleven nautical miles distant up the 
river Elbe, 


Prizes for pressure anemometers of 5000, 3000, and 
2000 marks are offered by the German Government. All designs 
must be submitted by April 15th, 1903, to the Deutsche Seewarte, 
Hamburg, Germany, and the full programme of requirements for 
competition can be obtained gratuitously from the Geheime 
Registratur D. Min‘stry of Public Works. 


THE output of coal last year for European Russia was 
close on 1,000,000,000 pouds, an increase as compared with 1900 
of 10,886,000 pouds, or only 1 per cent.; wherzas during the five 
preceding years the total increase was 413,719,000 pouds, or an 
average annual increase of 103,429,000 pouds, The rapid develop- 
ment of the previous year thus ceased in 1901. 


In 1900 there were 1565 patents taken out for electrical 
inventionsin Germany. For telegraphs and telephones the patents 
numbered 283; for primary batteries and accumulators, 208 ; 
thermopiles, cables, and distributing system, 368; motors and 
distribution accessories, 199; meters, &c., 149; lighting, 250; 
auxiliary apparatus, 58 ; heating and cooking, 50. 


SHIPMENTS of petroleum into the Canary Islands during 
1901 amounted to 840 tons, being only about half the quantity 
imported during the previous year. The supplies come almost 
exclusively from the United States, A large percentage of the oil 
is ere to West African ports. The imports of coal in 1901 
amounted to 232,897 tons, as against 279,385 tons in the previous 
year. 


THE congestion at present prevailing on Brooklyn 
Bridge has given rise to many suggestions for relieving the existing 
state of affairs, and the latest among these is one for the erection 
of moving platforms operated by electricity. Ata recent meeting 
of the Tapid Transit Commission it was proposed that three 
platforins be constructed, to move at speeds of 24, 7, and 10 miles 
an hour respectively. 


THE exports from the Hawaiian Islands consist almost 
wholly of sugar to the United States. During the fiscal year 
ended June 30th, 1901, the total exports to the United States and 
foreign countries amounted to £5,784,291. In 1900 the total was 
£5,251,457, and in 1899 £4,525,748. The exports last year to 
foreign countries, valued at £24,315, formed but a small percentage 
of the whole exports. 


Locat case-hardening of any part of a steel article may 
be effected by nickel or copper plating the whole, and then remov- 
ing the nickel or copper from the parts to be hardened. For 
example, one face of a thinnish plate may be hardened whilst the 
other is left soft by this method. Cams may be hardened locally, 
and soon. Further particulars are given by Mr. L. O. Danse in a 
recent number of the American Machinist. 


AN increase, though not very considerable, has taken 
place in coral fishing in Sardinian waters, which two years ago was 
believed to have definitely ceased. In fact, while in 1900 the 
number of boats used was nine and the number of workmen 
employed forty-five, in the year under review the boats used were 
sixteen and the workmen ninety-five. The coral fished in 1900 was 
352 1b., which rose to 572 1b., with a value of £850, in 1901. 


THE coal production of the Ural region shows great 
signs of development during the present year. Thus, the total 
output during the first quarter of 1902 amounted to 174,603 tons, 
which is an increase of 47,000 tons as compared with the corre- 
sponding quarter of 1901. A satisfactory feature of this increased 
output is that it is due not to any increase in the number of coal 
mines, but to the introduction of improved methods of production. 


Vanapium steel is said to have been introduced in 
France by an American engineer, A. B. Frenzel, of Teluride, Colo. 
Considerable deposits of vanadium ores have been found in San 
Miguel and Montrose counties, in Colorado, and recent researches 
have shown that a small percentage of vanadium will increase the 
tensile strength of steel more than 100 per cent. The Creusot 
works of Schneider and Uo, are said to be experimenting with the 
new material. 


Durine the year 1901 there were 66 nitrate works in 
operation in Chili and 19 remained closed. Of the former 56 were 
in Tarapacd, one was in Antofagasta, five were in Tocopilla, and 
four in Taltal ; and of the latter 18 were in Tara and one was 
in Taltal. The works in operation produced 13,258,687 metric 
quintals—220 lb.—of nitrate, which quantity is 1,819,307 metric 
quintals less than the production in the previous year, when there 
were 61 works in operation. 


Tur total production of copper in all parts of the 
world in 1901 was 512,131 tons, as compared with 486,039 tons in 
the previous year. America produced the largest quantity, 
262, tons, a decrease, however, of about tons on the 
previous year’s figures. Next in order of production are Spain 
and Portugal, with an output of 53,621 tons, and Australasia 
third, with 30,785 tons, as compared with 23,000 in 1900. The 
output of the United Kingdom is estimated at 600 tons. 


A system of high-pressure salt water mains has been 
completed in Philadelphia which ought to prove of value in check- 
ing fires. Ata recent test of the work already completed the 
hydrant pressure is reported to have run as high as 180 lb. per 
square inch, and streams of water were thrown well above tall 
buildings. The system, although to be used only for fire service, is 
connected to the Belmont reservoir pipes by a check valve, so that 
the regular low-pressure supply can be employed in an emer- 
gency. 


TuHE iron ore production of the United States in 1901, 
says Mr, John Birkinbine, in ‘‘ Mineral Resources of the United 
States,” amounted to 28,887,479 long tons, a gain of 1,334,318 tons 
over 1900. The total value of the ore mined in 1901 was £9,851,049. 
In 1901 the red hematite mines contributed 83-10 per cent. of the 
total for the United States, with Minnesota the largest producer of 
this ore, and Michigan and Alabama following that State. The 
brown hematite mined amounted to 10-44 ba cent. of the total 
output. The Lake Superior region produced 21,445,903 long tons 
in 1901, its maximum output. 





MISCELLANEA. 


Brook yn Bridge is to be provided with a moving plat- 
form. 


Tur Japanese Government have ordered a complete 
armour-plate mill from a Sheffield firm. 


ARRANGEMENTS are being made for further gunnery 
experiments with the Belleisle, which are shortly to take place 
at Portsmouth. The ship will again be attacked by 9-2in. and 6in. 
guns. 


A RECENT permit for driving automobiles, issued by the 
Paris police authorities, bears the consecutive number 11,010. This 
shows that during the past two years over 11,000 permits have been 
granted. . 


JERUSALEM has now a permanent water supply. The 
water is brought in iron pipes from a spring situated about seven 
miles distant, south of the city, and known as the “Sealed 
Fountain” of Solomon’s times. 


Tue Massachusetts Automobile Laws, just promul- 
gated, fix the speed of vehicles at 10 miles an hour within the busi- 
ness or thickly-settled districts of towns, and 15 miles an hour in 
other parts of towns or public highways, 


Tue scheme for holding a British and Colonial Exhibi- 
tion at Cape Town for a period of four months from November, 
1903, to February, 1904, is making definite progress. The 
patronage of Lord Milner, the High Commissioner for South Africa, 
has been secured. 


Tue German Government are said to have decided to 
send out to German East Africa a number of autocars to establish 
connections with the railway running between the East Coast and 
Lake Tanganyika. These vehicles, weighing 600 kilos., are to have 
a speed of 25 kiloms. 


Tue Tien-Tsin International Tramway and Lighting 
Company has been founded at Brussels with a capital of 6,250,000f. 
—£250,000—for electrically lighting Tien-Tsin, providing it with a 
system of tramways, and everything connected with the generation 
and utilisation of electric energy. 


THE gas department of the Manchester City Council 
has made contracts for the supply of 282,000 tons of coal, and 
55,000 tons of cannel, at prices which average about 1s. 6d. less per 
ton than those paid on last year’s contracts. This will mean a 
saving to the department of some £25,000. 


Tue Property Committee of the Scarborough Town 
Council have instructed the Town Clerk to apply to the Post- 
master-General for a licence to provide a system of public telephone 
communication for a period of ten years within the area assigned 
to the Telephone Company, at Scarborough. 


THE majority of the iron and steel received at Beirut is 
imported from Belgium. ‘Two principal causes contribute to this 
fact, says the British Consul, the lower price of the Belgian article, 
and the greater facilities in the matter of payment and credit 
afforded by the Belgian exporters. There is little demand for 
expensive qualities. 


AmonestT the patents connected with petrol motors cars 
recently taken out in Great Britain is one for an improved form of 
carburetter in which the essential feature is a revolving brush. 
This derives its motion from some convenient source ; in revolving 
the bristles come in contact with a baffle, causing the spirit to be 
broken up into spray. 


In order to develop, or rather to inaugurate Russian 
trade with the Persian Gulf, the Russian Government has granted 
a subsidy—understood to be fixed at £5000 per round voyage—to 
the Russian Steam Navigation Company to run three steamers a 
year from Odessa to Bussorah, touching ex rowte at ports in the 
Levant, the Red Sea, and the Persian Gulf. 


On the target ship Belleisle a large experimental hatch- 
way, to be covered with a splinter grating, is being made, and in 
front of this has been erected a 20ft. screen of }in. steel. The 
purpose of this screen is to burst the shells as they are fired from 
the guns just above the grating, and in this way the effect which, 
in action, bursting shells would have on the grating-protected 
areas in our warships will be ascertained. 


OrFictAL authorisation has been given to put up the 
two viaducts above and below Paris, hy which the Metropolitan 
will cross the Seine. That at Passy, with two platforms like the 
stone viaduct at the Pont du Jour, will be the first steel bridge 
that has yet been constructed of this design, and its boldness, 
states the Figaro, excites the admiration of the most daring 
American engineers who have seen the drawings, 


Ir is reported that the National Telephone Company 
has made arrangements with the Postmaster-General by which 
telegrams may now be accepted from the company’s subscribers 
throughout the country, not only from the Post-office directly con- 
nected with the Exchange to which they themselves are connected, 
but also, when that office is closed, at any Post-office that is open 
and may be most readily available to the subscribers. 


Ata meeting of the River Tyne Improvement Com- 
missioners held in Newcastle last week, it was reported that the 
total shipments of coal from the river during the first six months 
of the year had been 6,857,425 tons, as compared with 6,943,227 
tons in the first six months of 1901, a decrease of 85,802 tons. The 
Commissioners resolved to construct at their shipping place anti- 
coal breakage appliances, in order that coal might be shipped in 
better condition than before. 


WE have previously reported in these columns that 
there was an increasing demand for oil engines in Palestine. We 
learn that these are now being universally used in the orange 
gardens for irrigation purposes. Last year 47 of these engines 
were brought into the country, and a German firm has for some 
time past been successful, through the efforts of commercial 
travellers, in disposing of several of these engines among garden 
proprietors. It would seem, however, that oil engines of British 
make, some of which have already been imported, are preferred. 


WE hear that Lieut.-Colonel Alfred S. Jones, V.C., 
Assoc. M. Inst. C.E., has been appointed manager of all sewage 
works in the Aldershot district by the Secretary of State for War, 
which may be taken as a proof that the authorities are well 
satisfied with the results of his past seven years’ work on the 
restoration and management of the camp farm and its Sandhurst 
branch. His duties will involve the preparation of land for irriga- 
tion in six separate localities, at three of which septic tanks and 
other forms of artificial sewage treatment have been tried and 
found wanting. 


H.M. Cruiser Spartiate returned to Spithead on 
Monday on the conclusion of her steam trials, which at last proved 
asuccess. She left on Friday on a 30 hours’ run at four-fifths power, 
and with 258 lb. of steam in her boilers she developed 14,060 horse- 
power, which gave 111 revolutions. The speed by patent log wa: 
19-8, and the coal consumption 1-661b. per horse-power per hour 
She anchored after this trial, about 9 o’clock on poet a night, 
and got under way at 11 o'clock on Sunday night, commencing her 
eight hours’ full power trial two hours later. She had 2601b. of 
steam in her boilers, and, with 18,658 horse-power, the revolutions 
were 120-1. She had -17in. of air pressure in the stokeholds, the 
by patent log was 21 knots, and the coal consumption 1 - 65 1b. 

he total loss of water on this trial was 25 tons, 
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Foreign Subscriptions will, until further —— be received at the rates 
given below. Foreign ‘Subscribers paying in advance at these rates 
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TO CORRESPONDENTS. 


4” In order to avoid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 
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that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

ig All — porque Sar insertion in Toe ENGINEER, or containing 

oy - a sukmunat oad 400" “Monona 

not necessarily ication t as @ proof of good faith. lo notice 
whatever can be or puictom, a Brea 

“ar ~=Wecannot undertake to return drawings or manuseripte ; 
therefore, request correspondents to keep copies. 


REPLIES. 


B. C. (London).—You would probably get what you want from the Bradley 
Pulveriser Company, 37, Walbrook, or the Central Cyclone Company, 
343, Cable-street. 

H. R. (Harlesden) —No adequate description of either of the works— 
certainly not of the first—has appeared in either this paper or, as far 
as we know, in any other journal. 

P. N. (Scarborough).—The consulting engineer for the Mombaza-Uganda 
Railway is Sir Alexander Rendel. 8, Great George-street, and of the 
West Coast Railways, Messrs. Shelfurd and Son, 35a, Great George-street. 

J. 8. H.—We understand that in certain cases the use of paraffin oil has 
been found to clear boilers of scale. We have had no personal expcri- 
ence of the kind. Perhaps some of our readers may be able to give the 
results of their experience. 

E. T. (Tettenhall-road).—You refer to the Bower-Barff system, which 
consisted in subjecting red-hot cast iron to steam ; a firm bluish oxide 
is formed on the plates. Unfortunately the oxide does not always 
adhere firmly, and after a time blisters form ; but considerable success 
has been attained with care. 

A. M. (Hackney).—The river miil is cne of the oldest inventions in the 
world. They are to be found still on the Rhone, the Rhine. and in 
many other localities. Water for the supply of old London was 
pumped by wheels under London Bridge. All such mechanism is 
feeble, because the head available must be small. 

L. M. (Stretford).—We believe it is the desire of the council that no 
special works should be used, You have several excellent libraries in 
Manchester ; why not go and see all the best books on the subject and 
then obtain those that appeal to you most? See Maxwell's ‘* Theory 
of Heat,” Anderson's *‘ Strength of Materials and Structures,” Unwin’s 
article on “‘ Bydromechanics " in the “‘ Encyclopedia Britannica,” and 
any good books on mechani »s—see Mach particularly. 





we must, 


INQUIRIES. 


CONCRETE BLOCK-MAKING MACHINERY. 
Sir,—I shall be obliged by the names of makers of machinery for pro- 
ducing monoliths for break waters. 
Liverpool, July 16th. ICN 





ENGRAVING WOOD BY PRESSURE. 
Sir,—Is there any system for impressing wood by dies whereby 
engraved appearance is obtained ; if so, who are makers of suc 


July 16th. PANEL. 








DEATH. 


On the 15th inst., at the Briars, Lee-road, Blackheath, S.E., Benyamin 
MaRTELL, late Chief Surveyor to Lloyd's Register of Shipping, aged 
seventy-seven. 
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BOILERS FOR THE NAVY. 


We gave last week the general conclusions at 
which the members of the Admiralty Committee on 
Boilers for the Navy had arrived. Something still 
remains to be said. Their condemnation of the 
Belleville boiler is precise and sweeping ; it covers 
almost every point in the working of a marine 
boiler. It is difficult, indeed, to imagine that any 
defect remains to be mentioned which this unfortu- 
nate boiler does not possess. No fewer than ten 
objections to its use are given in the Report. The 
Committee name the advantages which a good 
water-tube boiler would possess as compared with a 
cylindrical boiler. These are, in a sense, present in 
the Belleville boiler simply because it is tubulous 
instead of tubular; but the Committee consider that 
they are more than counterbalanced by the disad- 
vantages enumerated. At various times attempts 
have been made to rehabilitate the departing reputa- 
tion of the Belleville boiler; but an analysis of 
these attempts only shows that in a very few special 
cases, when the utmost skill and care have been exer- 
cised, the boilers of some particular ship have done 
what they were expected todo. That out of many 
hundreds of boilers in the British Navy a few should 
have worked satisfactorily is no matter for con- 
gratulation. These successes can in no way condone 
the multitude of failures which have attended the 
use of the Belleville system. The truth is that the 
principle on which the boiler is constructed is in no 
respect superior to that of other water-tube boilers. 
For example, nothing would or could be gained by 
making tubes 80ft. or 90ft. long instead of 8ft. or 
9ft., even if the boiler were successful. M. Bertin 
in his book classes it as a boiler with limited 
circulation. There is no reason to think that there 
is any special advantage to be gained by restricting 
circulation. The system of supplying the boiler 
with feed-water is such that a pressure of about 
600 lb. to the square inch has to be carried by the 
pumps, pipes, and valves. It is impossible to prove 
that this excessive pressure is a good or desirable 
thing. It is beyond all question that the water 
gauges do not show the level of the water in the 
boiler ; this is another special feature of the Belle- 
ville system. Can it be argued that it is a desirable 


feature ? Those who defend the boiler have to prove 
that not only in certain cases it can be made to do, 





but that it is, if not a better water-tube boiler than 
any other, at least as good. Unless they can attain 
to this height, the attempt to climb at all is surely 
waste of printer’s ink and good paper. 

The individual report of Mr. List possesses speciel 
value. Reading between the lines, it is easy to see 
that Mr. List holds that, after all has been said, 
there is nothing better than the cylindrical or Scotch 
boiler, properly made and properly worked. We 
have already expressed our own opinions to much 
the same effect. Up to the time when the memorable 
race home from Gibraltar began between the Minerva 
and the Hyacinth we held that the water-tube boiler 
possessed the enormous fighting advantage that 
steam could be got up in it much more rapidly than 
was possible with the cylindrical boiler. It is no 
breach of confidence to say now that what actually 
took place was a revelation to the members of the 
Committee, as it was to ourselves, and the success 
was attained not by the use of hydro-kineters or 
circulating devices of any kind, but because they 
were not used. The water in the upper part of the 
boilers was making steam at full pressure, while the 
water in the lower portions of the boilers was 
still comparatively cold, and there is reason 
to believe that the principle involved ad- 
mits of further development. The Royal Mail 
Steamship Company’s steamers Dee and Solway 
were fitted some forty years ago with flue boilers 
with double storey furnaces, one set over the other 
set. In 1867 Thomas Dunn patented a marine 
boiler in which the furnaces were above and the 
flue tubes below. Let us suppose an ordinary 
cylindrical or Scotch boiler turned upside down. It 
is evident that in such a boiler steam might be freely 
generated above, while the water below remained 
comparatively cold. Such a boiler could not be 
fired with coal in the ordinary way, because the 


| stokehold plates would be too high inthe ship. It 


might, perhaps, be fired by a mechanical stoker. 
But, leaving coal on one side, it is clear that no 
difficulty whatever would be encountered if liquid 
fuel were used. We can do no more than hint at a 
method of construction which may yet be found 
eminently satisfactory. 

Returning from this digression to Mr. List, we 
wish to call particular notice to his reply to Messrs. 
Delaunay Belleville and Co., who, criticising the 
Interim Report of the Committee, direct attention 
to the following paragraph referring to the 
Minerva :—‘“ The openings in the ferrules were 
found, on examination at Gibraltar, to be choked up 
across half or three-quarters of their area by a thick 
hard brown slag, which also coated the surface of 
the tube plates, and which was not removed until 
access was gained, after cooling, to the combustion 
chambers.” We, in common, we think, with most 
engineers, believed that this referred to “ birds’- 
nesting,” which is mainly due to the presence of 
minute quantities of iron in the coal. Mr. List 
now explains that there was no “ birds’-nesting.’ 
“ Having examined one of the back tube plates at 
Gibraltar before it was cleaned, I am of opinion that 
the accumulation of slag resulted from the cap 
parts of the ferrules becoming overheated and the 
fine particles of scoria carried by the draught 
becoming burned on to them, ultimately forming a 
smooth vitrified coating all over the plate with small 
elliptic apertures at each tube end.” 

We quite agree with Mr. List that this was a 
“serious state of affairs,’ but there is not the 
smallest reason for thinking that it is inseparable 
from the use of cylindrical boilers. It is well known 
that the Scotch boiler fell into disfavour in the Navy 
because when the fires were forced the tubes 
leaked. We have persistently urged that failures of 
this kind were mainly due to faulty design. The 
difference between a good and a bad cylindrical 
boiler is much smaller than those lacking extended 
experience can readily believe. At all events, the 
difficulty was got over by the use of ferrules of 
malleable cast iron stuck into the back ends of the 
tubes. Why should these things be required in the 
Navy and not in the merchant service? The 
Minerva was only burning coal at the rate of just 
under 23 lb. per square foot of grate per hour. Mr. 
List is at some pains to show that the retarders in 
the tubes had nothing to do with the matter. In 
the merchant service there are hundreds of ships 
fitted with retarders, but the coating of tube plates 
with slag is quite unknown. But things happen in 
the Navy which never happen anywhere else. 

The report in general, and Mr. List’s report in 
particular, criticises a good many features of 
Admiralty practice in the design and construction of 
machinery. We must refer our readers who are 
interested to the report itself for particulars. To us 
the most suggestive features of this portion of it are, 
first, the condemnation of extremely high pressures, 
and the endorsement of our statement that about 
2C0 lb. is the highest desirable pressure; and, 
secondly, the recommendation to dispense with 
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steam jackets, at all events on the high and inter- 
mediate-pressure cylinders. We have so repeatedly 
pointed out that jacketing was seldom worth the 
trouble and cost incurred by it, that we are gratified 
to find the Committee holding similar views. Even 
Professor Kennedy does not dissent. 


SOUTH AFRICA FROM AN ENGINEER'S POINT OF VIEW. 


Somer weeks ago we announced that, in view of 
the importance of the engineering and industrial 
problems in .South Africa, we had decided to 
despatch a Special Commissioner to that place. The 
protracted war, for which the Empire has paid so 
dearly in blood and money, is happily over, and it 
is to be hoped that there will be some compensating 
advantages to be reaped from the country now that 
peace is guaranteed. We have been fighting for a 
principle—the principle of securing equality of 
rights for the white man in South Africa. The 
question of the validity of that principle it is 
unnecessary to discuss. The important question 
now is, ‘‘ What are to be the effects of the war?” 
What are the business prospects of South Africa 
now that the whole of that vast territory, 
with the exception of a strip on the eastern 
coast belonging to Portugal, and another on 
the western coast belonging to Germany, is under 
the British flag. 

“ Trade,” we are told, “‘ follows the flag,” which is 
true enough in a way; but the expression is one of 
those self-satisfying and misleading generalities 
which are so dear to the present-day orator. If 
British trade follows the Union Jack, it is equally 
true that the trade of our foreign competitors 
follows on the heels of our own, and, as we have 
learnt to our cost, in some instances has had the 
effect of ousting our own in the long run. This is 
only natural and to be expected while we adhere to 
that policy of the “open door” of which we profess 
to be so proud. Accepting the ‘ open door” policy 
and the foreign competition which it brings with it 
as inevitable, we are brought face to face with a 
problem of the first importance: “ What steps are 
we to take to secure as much of the trade in 
South Africa as possible?” Although we appear 
to be waking up to the fact that something will 
have to be done to counteract the subsidies 
to foreign steamers and other advantages at present 
enjoyed by our competitors, it would be very foolish 
logic to base our calculations of to-day on a state of 
affairs which may or may not come into existence 
to-morrow. We talk of preferential tariffs, of sub- 
sidising our steamers, of federating the Empire, and 
of introducing a system of Zollverein. However 
much we may look forward to improving the 
Empire’s trade prospects by these or other means, 
and however much nearer to their realisation the 
work of the conference of Premiers in London may 
bring us, that protective or defensive policy has not 
yet come into being. And owing to the vastness of 
the subject, and to the diversity of the interests 
concerned, it is not likely to take to itself a bodily 
form for some time to come. We must not count 
our industrial chickens before they are hatched, and 
it is for this reason that we must study the question 
of South African engineering prospects from the 
conditions that hold good at the present time. 
If, on the one hand, we do not handicap the 
foreigner, we must at all events endeavour to see 
that we make the most of any points that there may 
be in our favour. Already we are told that strenuous 
endeavours are being put forth by the Germans to 
increase their channels of trade in South Africa, and 
it is said that, apart from the efforts of individual 
manufacturers, important trade Commissions have 
already been despatched from the Fatherland to 
Cape Town. 

It is precisely this subject of understanding the 
trade conditions of South Africa that all nations are 
most concerned with ; and, all other things being 
equal, there can be no question but that the man 
who understands the situation thoroughly is the man 
that will get the trade. As the effect of the war has 
been entirely to revolutionise these conditions, it is 
clear that in studying the question at the present 
day we must face it with an open mind. While, as 


Mr. Kipling has expressed it, our soldiers have been | 
‘wiping something off a slate,” as far as military | 


matters have been concerned, the sponge has been 
passed freely over the industrial aspect. We have, 
in fact, to deal with a new South Africa, the in- 
dustrial requirements and capacity of which are 
practically unknown. 

Thanks to the terrible object-lesson of the last 
two and a-half years, the geography of South Africa, 
in a general way, is impressed on the minds of 
Englishmen. This is a first and very important step 
on the road to knowledge. We havea fair apprecia- 


tion of the climatic conditions, of the methods of 
life, and, as far as they have been tested, of the 
mineral resources of the country. 





But these are | 


not all that have to be studied. Now that the 
Transvaal and Orange River Colony belong to Great 
Britain, now that we have strengthened our position 
in Cape Colony, which is equally important, now 
that the reign of commercial terror and corruption 
has been abolished, industrial development should 
proceed at a pace which, up to now, has never been 
approached. The harvest to be reaped by our 
engineers there, as in the case of other indus- 
tries, is entirely problematical. It would appear 
to be almost unlimited, and it is to be hoped 
that full advantage will be taken of it. We are 
not among those optimists who maintain that all 
will be smooth sailing, and that to make one’s 
fortune rapidly it is only necessary to go to South 
Africa. At the present day an indiscriminate rush 
of all and sundry to that continent would be a 
mistaken policy, and a great deal of harm may be 
done by the hurried and indiscriminate appoint- 
ment of agents and representatives, and by manu- 
facturers sending out goods on consignment without 
a knowledge of what is required or of the people 
they are dealing with. The subject altogether is 
one of extreme importance to engineers, and as we 
recently pointed out, we have appointed a 
Special Commissioner to go to South Africa on 
behalf of THe ENGINEER, and to study carefully the 
engineering prospects and industrial situation. 

Our commissioner, who is now on his way to the 
Cape, has already had a large experience in this 
kind of work. His travels as an engineer and 
journalist have extended to over forty countries and 
colonies in Europe, Asia, Africa, North and South 
America, and Australasia. He acted as Special 
Commissioner for THE ENGINEER in the Far East 
during a period of twenty months from 1896 to 
1898, and on other occasions as our correspondent 
in many foreign countries. His articles will appear 
under the general heading of “South Africa from an 
Engineer's Point of View,” and will deal with harbour 
works, mining, railways, machinery, irrigation, trade 
present and prospective, labour, and every other 
question of interest to our manufacturers. He will 
remain in the country until he has exhausted the 
subject, and, in the meanwhile, we shall be glad to 
hear from our readers of any points on which they 
would like information, so that, in communicating 
with our Special Commissioner, we can draw his 
attention to them, and thus afford him an oppor- 
tunity of embodying anything he may have to say 
about them in his articles. 


TRANSPORT. 


THE President of the Society of Chemical 
Industry, Mr. Levinstein, has explained at some 
length the masters in which Great Britain is 
deficient as a trading nation. At the annual general 
meeting, held last week, he took for his subject 
“ Education and Legislation: Their Influence on 
Trade and Industry.” Among his subjects he gives 
a prominent place to the cost of transport, which is 
much higher in this country, he maintains, than it 
is in Germany, for example. He holds, however, 
that it is hopeless to expect any important reduction 
in railway rates unless the State should take over 
the railways, which are over-capitalised; and he 
advocates as an important measure of relief the 
acquisition by the nation of all existing canals and 
internal waterways, their improvement and develop- 
ment, and their extended use for the conveyance of 
merchandise of all kinds—especially chemicals—at 
nominal rates as compared with that charged by the 
railway companies. We do not think this propo- 
sition calls for much criticism ; it appears tobe for the 
moment outside the range of practical politics. But 
Mr. Levinstein only gives voice to a general com- 
plaint when be finds fault with the cost of transport 
in this country. It is beyond question dearer here 
than it is elsewhere. Is it possible to reduce rail- 
way rates without injuring the railway companies ? 

This is a subject which we have dealt with on 
more than one occasion. So much, indeed, has 
been said about it, that it would seem that no more 
remains to be said. That this cannot be quite true, 
however, is shown by the pertinacity with which 
the subject is brought up and discussed and redis- 
cussed. It seems that the untoward circumstance 
that all this talking and writing has no result, has 
no influence whatever on popular oratory of a par- 
ticular kind. The railway companies are denounced 
for their greed. When it is shown that but small 
dividends are earned, we are told that the lack of 
profits is due to the incompetence of those who 
control the railway system. Driven from this strong- 
hold, the advocates of reform maintain that the 
Government ought to buy up the railways and 
manage them for the State. Itis not generally 
contended that the Government could make a profit 
much, if anything, larger than that now earned, the 
capital remaining the same. So the thick-and-thin 
reformer holds that the nation should fix a price 





and buy out the shareholders, the price to be very 
much lower than the present market value of the 
shares. We believe, however, that the advocates of 
spoliation of this kind are neither numerous nor 
influential. The more moderate reformer would 
pay market price for the shares and then abandon 
profits. Roughly speaking, the cost of working an 
important British railway may be taken as 55 per 
cent. of the gross receipts. The remaining 45 
per cent. goes to pay modest dividends. These 
under the new system would be wholly or almost 
wholly sacrificed. When we come to analyse this 
proposal, we find that it means that the taxpayer 
should take on himself the relief of the trader. For 
the moment we neither object to this nor accept it 
as praiseworthy; we content ourselves with pointing 
out that the system would be neither more nor less 
than one of subsidies. Rates would be reduced, but 
only because the taxpayer would supply the differ- 
ence. If the Government borrowed, say, £400,000,000 
to buy up the principal lines of railway in this 
country, so large a transaction could not be carried 
out—if it could be carried out at all—at less than 
3 per cent. perannum. This represents £12,000,000 
per annum, which would in effect be handed over to 
those who use the railways—that is to say, to the 
trader and the passenger. No one has, so far, 
suggested any scheme for raising this enormous 
revenue. 

We have on previous occasions. pointed to the 
fact that our railways have cost enormous sums to 
construct ; and that the money has not been all 
spent on way and works, or rolling stock. Parlia- 
mentary and legal expenses and the purchase of 
land, which are wholly unremunerative, have 
heavily taxed the companies. Here, as in many 
other instances, instead of the whole community 
working together to facilitate the progress of trade, 
everything has been done to prevent the construc- 
tion of the roads which were so much wanted. We 
are not at all better in these respects than were the 
men of the last generation. The congestion of 
traffic in London has become almost unsupportable, 
and yet those who propose to supply means of 
facilitating traffic are opposed as keenly as though 
they intended to perpetrate a metropolitan crime. 
The most unpopular thing it is possible to advocate 
is a public improvement of any kind. The traders 
of this country either shut their eyes to the fact, or 
they become participes criminis. The truth is that 
the country is paying a heavy price now for a policy 
of opposition to progress; and we fail to see that 
there is any real change forthe better in our methods 
or ways or modes of action. Those who think that 
there is we would refer to the report of the Institu- 
tion of Electrical Engineers on “ Electricity and 
Legislation,’”’ which has been somewhat fully con- 
sidered in our columns. 

There is yet another aspect of the question which 
we commend to the attention of Mr. Levinstein and 
many others who think with him. Parliament has 
passed a succession of measures, and the Board of 
Trade has introduced various rules, all intended to 
compel the railway companies to do certain things, 
which are intended to secure the safety of the public, 
and the lives and limbs of the companies’ servants. 
No one asserts that, regarded from one point of view, 
this action of the Government of the country is 
objectionable. But it is invariably forgotten that it 
entails a very heavy outlay. Some persons seem to 
think that signal-posts grow like trees, and that 
elaborate systems of signalling are heaven-sent gifts 
to the railway companies. ‘There are fewer acci- 
dents of all kinds on our railways than on those of 
any other country; but this immunity from disaster 
is only secured by an enormous capital outlay, and 
an exceedingly costly system of supervision and 
maintenance. But, furthermore, it has been ex- 
plained dozens of times that a very large part of the 
cost of transport in this country is due to the sys- 
tem, or want of system, pursued by the traders 
themselves. In every town will, no doubt, be found 
men who are prepared in every way to facilitate the 
operations of the railway companies, to reduce trans- 
port costs, and understanding the situation, and 
grasping the nature of the remedies to be applied, 
yet find themselves powerless, because the majority 
will do nothing. It is not remarkable that railway 
officials are disheartened, and give up attempts 
at reform. What is really needed in_ this 
country is a closer union between the railway 
companies and the traders. They ought to play 
into each other’s hands, instead of remaining 
violently antagonistic. A Consultation Board 
ought to be established, on which all the prin- 
cipal railway companies and the leading traders 
of the country would be represented. Something, 
but nothing nearly complete enough has been at- 
tempted in this direction. Mutual explanations, the 
diffusion of knowledge, the interchange of ideas, a 
general desire to get the most that can be got out of 
the magnificent railway system of the country, ought 
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to be productive of good. There ought not to be 
insuperable difficulties in the way of bringing the 
leading trading, manufacturing, and shipping firms 
of this country into closer relations with the railways 
than have hitherto existed. Who will take the lead 
in carrying out a policy which has everything to be 
said in its favour ? , 





a 
ANILINE DYES AND TECHNICAL EDUCATION. 


WueEnEveR anyone of late years has wished to draw 
unpleasant comparisons between the technical education 
of this country and of Germany, the aniline colour 
industry has been brought forward as the strongest 
argument in favour of the German system. We have 
frequently contended that the argument was threadbare 
and not wholly applicable. We have now, from the 
President of the Society of Chemical Industry, a very 
concise and clear account of how the aniline colour 
industry was lost to England, and—it has little or nothing 
to do with technical education. The whole blame rests, 
according to Mr. Ivan Levinstein, on two facts—the 
faultiness of our patent law and the total absence of 
patent laws in Germany some forty odd years ago. We 
cannot give the whole history, but briefly it is this. The 
discovery of coal tar dyes was made, as everyone knows, 
by an Englishman, Dr. Perkins, in 1856. Within a few 
years several works had been established, and “ plenty of 
chemical talent was engaged by our manufacturers ; nor 
was there either then, nor is there now, any difficulty in 
getting first-class chemists.” During this time many 
valuable patents were taken out, most of them by 
Englishmen, but not one was granted in Germany. 
When Nicholson discovered his beautiful blue, he would 
not take a patent, but tried to keep the process secret. 
It was, however, discovered and pirated by the Germans, 
who “ have netted with this colour alone half a million 
sovereigns.” All the time that invention and discovery 
were proceeding in England, German business men, 
untrammelled by patent laws, were setting up factories 
and energetically pushing their products. It was solely 
by their better business methods and their greater push 
that they ultimately won the larger markets. Science, 
chemistry, and technical education had nothing to do 
with it; and if there had been a sound patent law in 
Germany before 1860, the aniline dye industry would in 
all probability still be ours. “It is a strange story. 
English brains created the colour industry; English 
enterprise developed it ; English legislative folly has been 
the cause of its decline.” May we hope that in future 
those who are thinking of using this subject as a text 
or argument on the need of technical education will turn 
up Mr. Levinstein’s address, approach it with an open 
mind, and confess that it does not prove by any means 
what they thought it proved. 


COMBINATION IN THE IRON TRADE. 


We do not think that the engineering trades have 
much to fear from the important new combination in the 
iron trade. We refer to the success which has just 
attended the long-continued efforts of ironmasters to 
obtain unity of action with regard to the price of 
unmarked bars in the various chief producing centres of 
the kingdom. For although this description of engineer- 
ing material has by the new step become a little dearer 
than hitherto, yet this will probably be counterbalanced 
by the sympathy which always exists between the iron 
and engineering trades, and which often results in the 
circumstance that when things are improving in the iron 
trade, the better position reacts favourably upon the 
engineering industries. For this reason engineers are, 
as often as not, rather glad than otherwise to see iron 
and steelmasters doing well. The new combination was 
practically completed on the occasion of the recent 
quarterly meeting of the iron trade in Birmingham, when 
for this purpose there was a special meeting of the 
National Consultative Bar Iron Council. It was one of 
the most successful held in the history of the trade. 
Representatives were present from South Staffordshire, 
North Staffordshire, Lancashire, Yorkshire, and Shrop- 
shire. As the result of the discussion, it was resolved 
that in future the minimum price should be £6 15s. 
Subsequently a meeting of the general committee of the 
South Staffordshire Unmarked Bar Association was held, 
and the Council's decision was reported. Satisfaction 
was expressed that, for the first time in the history of 
the trade, it had been possible for the various districts to 
arrive at a common understanding. The National 
Council was formed two or three years ago during the 
boom, with the object of bringing about joint action 
between the various producing districts throughout the 
country when the time of declining prices should arrive. 
One meeting was held in Birmingham, but when the fall 
set in, and there was room for a body to regulate the 
downward movement, the Council seem to have been 
inactive. The various districts have evidently considered 
that the time has now come to arrive at a mutual under- 
standing, and we think they have done well. 


LONDON TUBE RAILWAYS. 


Ir is not improbable that most of our readers will 
grasp at the excuse for escaping from the tedium of the 
financial warfare over the London tube railways which 
Mr. Mellor offered to an appreciative House during the 
consideration of the Bills on Wednesday evening. The 
House, he said, had an effective system of investigating 
such matters, and he did not think time should be wasted 
on a long string of details of which they could know 
nothing and on which they were asked to decide upon ex 
parte statements. Nevertheless, it is well that our 
readers should know broadly the present position of 
affairs. The question is not without its humorous side. 
Eight Bills for tube railways were before the House. The 





names of these railways are all well known, and need not 
be repeated here. Opposition was offered to the second 
readings, but in vain; the Bills were or are to be read a 
second time. The amusing part of the business lies in 
the fact that two American capitalists, Mr. Yerkes and 
Mr. Morgan, come over to this country to make money 
out of the British public, and immediately fall to 
belabouring each other. The motion for the second 
reading of the London United Electric Railway Bills was 
opposed by Mr. Banbury on the ground that it offered 
unfair competition with the District Railway. Now, the 
District, as everyone knows, is Mr. Yerkes’ protégé, and 
the London United is Mr. Morgan’s. The result of the 
debate on this Bill and those associated with it showed 
that there was a majority in favour of a second reading 
amounting to nearly four to one; so that it is fairly safe 
to assume that the Bill will ultimately be passed and the 
railway constructed. The result should be interesting. 
There is, however, the danger that all the tube railways 
of London may be merged into one gigantic American 
monopoly—an obviously undesirable outcome of opposi- 
tion, but a course much favoured by our cousins. For 
the present, however, the matter is at rest, as the whole 
group of Bills has been referred to a Special Committee. 
It is possible, if not probable, that their investigation 
may change the aspect of affairs. 


THE RIVER RIBBLE. 


A PARAGRAPH has appeared in some provincial papers 
to the effect that a syndicate proposes to purchase the 
whole Ribble undertaking from the Preston Corporation 
for £1,500,000 and to spend £500,000 in improving the 
navigation. It will be remembered that vast sums of 
money were spent by the Preston Corporation on a wild 
undertaking, with the object of making Preston the 
rival of Manchester; the taxation of the town reached 
alarming proportions, and we are certain that the Cor- 
poration will be fortunate indeed if they can dispose of 
the Preston Docks at anything like the price named. It 
is said that the syndicate scheme originated with Mr. 
Benjamin Sykes, M. Inst. C.E., of Preston, who was 
engineer to the works. Careful inquiries which we have 
made have, however, failed to confirm the rumour. 
Indeed, we are told that the matter has not yet engaged 
the attention of the Ribble Committee officially, but the 
chairman and several members are said to have been 
made acquainted with the proposal. The great difficulty 
lies in the circumstance that access to the sea can only 
be obtained through a vast expanse of shifting sand, 
in which it is almost impossible to maintain a 
channel sufficiently deep for steamers of reasonable 
dimensions. 


LOCOMOTIVES FOR INDIA. 


Ir is now certain that a large order for locomotives 
for India has been placed with Borsig. It is stated that 
the price is, as usual, low, but nothing is said as to the 
specifications. On Wednesday night, in the House of 
Commons, Sir Joseph Lawrence asked the Secretary of 
State for India whether contracts had recently been let 
for the supply of locomotives and carriages required by 
the Bombay and Baroda and East India Railway Com- 
panies to a firm or firms in Hungary; and, if so, would 
he state the differences in the amounts of the tenders of 
the different firms, English and foreign; and whether 
the terms and conditions in the specifications were uni- 
form in all particulars. In his reply, Lord George 
Hamilton repudiated all responsibility, pointing out that 
the Indian Railway Boards in matters of this kind act as 
they think best for the interests of their undertaking, 
without direct reference to the Secretary of State. He 
expected to receive information on the subject of these 
contracts before long, but at present was unable to give 
the facts. 








DOCKYARD NOTES. 


SrevERAL of the daily newspapers have been quoting the 
adventures of some newspaper correspondent, who, visiting 
Portsmouth Dockyard, ‘‘ had no difficulty in getting himself 
rowed to the ‘business side’ of the Bellisle.’’ Why, since 
the business side is shoreward, he did not walk, is not stated, 
nor how he came to find a boat in the basin, for longshore- 
men do not ply there. However, our contemporaries are 
innocent of little matters like this, being mostly taken up 
with the horror of the laxity that must exist, and the sup- 
posed, ‘‘ Bless you, all the foreigners have had photographs of it 
months ago.’’ So, too, has everyone here, who may have 
cared to purchase from Symonds and Co.—the photographs 
were reproduced long since. As for the more recent trial- --well, 
the ubiquitous correspondent could not matter much either 
side of the ship, since the fired-at plates have been removed 
some while. Nothing is visible save the place where they 
were, and that covered over with tarpaulins. All told, 
therefore, the dockyard officials may be let off this time. 





THE Royal Sovereign is at Portsmouth, and will shortly 
have her upper deck guns put into casemates. 


Proaress is being made on the Centurion, which is having 
her new 6in. guns placed like those in the Renown, only 
ahead fire is given to the main deck guns. Why this was 
not done for the Renown when built is one of those mysteries 
that will never be solved. 





Tur Japanese destroyer Asahiho is lying at Portsmouth, 
up harbour. Unlike the usual Thornycroft boat, she has four 
funnels placed d@ la Yarrow. Her flat stern, however, leaves 
no doubt as to her place of origin. The rudder, we note, is very 
visible above water, as in our latest Thornycroft boats. This 
is not the best form of Thornycroft rudder, but it is cheaper 
—so at least runs the explanation in our destroyer flotillas— 
where there is a feeling that we by no means avail ourselves 
of all that we might from Chiswick. 


Ir appears to be definitely settled that there will be a 
naval review at Spithead in August. Whether any foreign 





ships will attend is not known, but probably there will not be 
any save perhaps the squadron of our allies, the Japanese. 
Most of the foreigners went away with a feeling that the 
Prince of Wales might very well have paid them the com- 
pliment of an informal review. 


One of the two new Chilian battleships building in this 
country is to be taken over by Argentina, by way of cementing 
peace and friendship. 





Ir is stated that these ships will carry 10in., 7-5, and 
6in. guns. f so, it is a mistake. There is too much 
gunnery museum about such an armament, and it is certainly 
hall-marked ‘‘ amateur sailor.’’ The fewer calibres the better 
always, and especially when they are all so nearly the same. 
It is simply risking confusion in supply of ammunition for 
the sake of a little theoretical paperadvantage. Two calibres 
would have been ample, and all 7-5in. would, perhaps, have 
been better still. For the rest the ships seem likely to be 
good, but the data as to speed may be untrustworthy. 


Work has now been begun upon the armour plates ordered 
by the Admiralty for the three first-class battleships. It has 
been decided to make the armour for the barbettes 12in. 
thick, with certain parts thinner. There has been no such 
thick armour for that purpose made for many years. 
Perhaps the thickest armour ever produced and actually put 
upon warships was for the Italian navy, in the Duilio and 
the Dandolo, when the plates—iron—for the ships exceeded 
20in. in thickness. When compound armour was intro- 
duced it was not found necessary to make such heavy plates, 
and the introduction of all-steel armour still further 
diminished the weight. The side armour now to be used on 
the three battleships is to be 9in. thick on the water-line, 
tapering off fore and aft. The upper tiers of theside armour 
are to be Tin. and 8in. thick. 








SIR CHRISTOPHER FURNESS ON INDUSTRIAL 
PARTNERSHIP. 


THE annual meeting of Messrs. Furness, Withy, and Co. was 
held at West Hartlepool on Saturday, July 11th. In moving the 
adoption of the report and accounts, and the declaration of a 
dividend of 10 per cent., together with a bonus of 10 per cent. on 
the ordinary share capital, Sir Christopher Furness, the chairman 
of directors, said :—‘‘ I am again pleased to be able to congratu- 
late you on the successful results of the year’s work, which shows 
a profit of £308,318 18s. 10d., and when we take into consideration 
the general depression we have every reason to be satisfied. As 
you will remember at our last meeting, I mentioned that the 
directors had decided to increase the ordinary share capital by 
£500,000 ordinary shares, but that it was not proposed to offer 
these to the public. Owing, however, to representations then 
made, I promised that the matter would receive the Board’s careful 
consideration, and having regard to the number of requests made 
by debenture and preference shareholders —who, I may say, 
number over 1000—the Board have now decided to offer the shares 
to the public. Although the directors had arranged to subscribe 
for the whole of the shares at a premium of 10s. per share, we 
have decided to make a public issue on the same terms on which 
the directors themselves had agreed to take them. In this con- 
nection, now that a public issue is to be made, I am desirous of 
giving all those who are associated with me in the work of the 
many industrial concerns over which I preside, an opportunity, 
if they so wish, to become shareholders in this, my original, com- 
pany, thus enabling them to have a direct interest in the financial 
result of their labours. I feel that were such a proposal more 
generally adopted, not only would the practical benefit be felt, 
but the results would have a direct, far-reaching, and, I hope, 
wholesome influence on the individuals. The interests of the 
employé, in whatever position he may occupy in the concern, 
would be more closely allied with those of the employer, than 
could possibly be the case where the employé merely represents 
the labour production without participating in the profits. Officials 
and workmen would generally realise that by assiduous attention 
to their particular department they would contribute, not only to 
their own prosperity, but indirectly to the prosperity of the nation 
at large, and I think it is only when the workers of this country 
fully realise the importance of their individual work and the folly of 
neglecting it for the passing, and often dangerous, excitements of the 
moment, that we can hope to hold our own with other nations, who 
are determined to occupy our place in the industrial world. J am, 
therefore, in my personal capacity arranging to give special 
facilities to the many thousands who are connected with me in the 
work of my various undertakings, and who, while desiring toapply 
for some of these ordinary shares, may feel that they are not 
momentari y prepared for such ar outlay. I am ready to advance 
to them, at the rate of 34 per cent. per annum, the amount they 
require to enable them to become shareholders, and in order to 
facilitate the applications, I wish all of them to be handed to the 
heads of the respective departments, and then forwarded to Mr. 
D. Cooke and Mr. Harry Furness, at the head office of this com- 
pany, to be submitted to me, and from these applications allot- 
ments will be made by the directors. Accounts will be opened, 
crediting them with the dividends, which it is proposed to pay 
quarterly at the rate of 10 per cent. per annum, and which would 
yield, even though no bonus was declared, a very good interest on 
the issue price. I hope that the result of this new departure will 
be found mutually satisfactory.” In conclusion, Sir Christupher 
Furness, alluding to the shipping combine, said :—‘‘I have been 
asked if I could say anything about the pending British shipping 
combine. I could say much, but do not consider it a fit and oppor- 
tune time to enter into the general details of such a proposal.” 








THE ENGINEER. 
(From the ** Spectator.” ) 
"MIDST maxims’ click and rattle, 
Quick-firers’ crack and scream, 
Dazed with the lust of battle, 
Half blind with smoke and steam, 
Men face the flying shrapnel, 
And dare the bursting shell, 
When every gun’s a shambles, 
And all the deck a hell! 


But pent and caged, unknowing 
Which way the fight incline, 

I keep my engines going 
Beneath the water-line. 

No praise or blame to spur me 
In this my hour of trial, 

I stand and grip the lever, 
I stand and watch the dial. 


I know no battle-passion 
To set my blood aglow, 
I work in sober fashion, 
But if we fail, I know 
That boiled, or flayed, or stifled, 
Or mashed amongst the gear, 
I die, a ‘‘ mere non-combatant,” 
An unknown Engineer. 
J. H.-K. ADKIN, 
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CANALS AND WOLVERHAMPTON. 





MempBers of the engineering trades all over the country, 
but more especially in the Midlands, are hoping that practical 
success will attend the Canal Traffic Bill, whichis now before 
Parliament, and which seeks to extend the powers of the 
Board of Trade with regard to derelict canals, to authorise 
the formation of public canal trusts, to enable local 
authorities to take over the management of existing canals, 
and provide capital in connection therewith. It will 
be remembered that a representative deputation, of which 
Sir Alfred Hickman was a member, waited recently 
upon Mr. Gerald Balfour, President of the Board of | 
Trade, to urge the Government to grant facilities for the pro- | 
gress of this Bill through Parliament, and elicited from him 
@ promise to consult his colleagues with a view to the accept- 
ance of a second reading, on condition that the Bill be referred 
to a Select Committee. The passing of such a measure would, 
it is believed, greatly assist engineers working in inland dis- 
tricts in getting their machinery and other manufactures to 
the coast for shipment at more reasonable rates than is now 
possible by rail. The recent and present position of the 
inland waterway question in the leading European countries 
is usefully summarised by the Wolverhampton Chamber of 
Commerce in its annual report lately adopted. The Chamber 
states :—‘‘ Reference was made in the last annual report to 
the action taken by the Association of Chambers in further- | 
ance of an improved system of inland navigation within the 
United Kingdom. Since then, in compliance with a request 
by the Association that the Foreign-office would obtain 
information as to the working of the inland waterways on the 
Continent, reports have been received from his Majesty’s | 
Minister at Brussels and his Majesty’s Consul at Amsterdam | 
respectively, on the inland waterways of Belgium and Holland. | 
From these reports, it appears that in Belgium the State has | 





expended, during the period from 1875 to 1900, £16,000,000 
in the improvement and upkeep of navigable waterways, 
harbours, &c. ; that by far the greater portion of the internal 
waterways is administered by the State—about 1118 miles out 
of a total of about 1372 miles—and that during the period 
above mentioned the trade of Belgium has enormously in- 
creased. The Belgian report states that it is impossible to | 
estimate, even approximately, the extent to which the im- | ' 


AND MANN, 





| In Holland, during the period 1862-1901, 
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provement of the waterways has contributed to the great 
development of traffic, but claims that, providing water- 
ways and cheap transport, &c., it has been one of the principal 
factors of its commercial prosperity. It may be added that, 
on the rivers which are administered by the State, and have 
been rendered navigable by means of locks, the tolls are fixed 
at about one farthing per ton per mile; and that on the 
canals proper, which are administered by the State, the tolls 
are fixed at less than one-tenth of a penny per ton per mile. 
the State has 
and during 


expended on navigable rivers about £11,542,777 ; 
about 


the period 1878-1900 has expended on canals 
£5,265,361."" 








GLAZED BRICK MAKING MACHINE 





THE accompanying illustration represents a machine for 


| making glazed bricks, which Messrs. Pullan and Mann, Cam- 


brian Works, Leeds, exhibited at the Royal Show, Carlisle. 
The principal object of the machine is to produce bricks of a 
similar consistency and density to a hand-made brick. It is 
well known that hand-made firebricks and glazed bricks are 
superior to those made by the machines hitherto in use, 
because the latter generally core and laminate the bricks, and 
in the case of firebricks, make them too dense for refractory 
The chief novelty in this appliance consists in 
filling a series of brick moulds by direct pressure, so as not to 
core the bricks, and automatically deliver them on to pallet 
boards ready for carrying away. It is claimed that the bricks 
made by this machine, besides having the advantages 
possessed by hand-made bricks, have also the advantages of 
those produced by machinery in the way of uniformity of size 
and shape, and of being moulded in a stiffer condition, which 
means a large saving in the cost of dryingand handling. The 
machine comprises a vertical steam cylinder, with a clay box 
attached thereto, each being fitted with a piston arranged to 
move simultaneously. Below the clay box.is a reciprocating 
table, carrying two sets of.brick moulds, actuated by a small 
| cylinder, which brings each set alternately under the clay box 
for filling. _The moulds are fitted with bottom plungers, 
which bear upon a rocking beam, arranged so that when one 


set is depressed the other set is raised. The working of the 
machine is as follows:—The clay box being charged, steam is 
admitted to the large cylinder, and forces the clay into, say, 
No. 1 set of moulds. The small cylinder is then gel into 
action, and moves No. 1 set away, and brings No. 2 into 
position. Steam being admitted again, now fills No. 9 set, 
depressing their plungers and lifting the moulded bricks out 
of No. l set. The table is now moved back to its original 
position, and this movement delivers the bricks on to a pallet 
oard ready for carrying away to the drying floor or press. 
The estimated output of the machine is 12,000 bricks per day, 
and the labour required one man and three lads. 








LOCOMOTIVE, L. AND N.W. 


RAILWAY. 


THR very powerful engine which we illustrate on page 62 

was built from the designs of Mr. F. W. Webb, chief 
mechanical engineer of the London and North-Western Rail- 
way Company, for meeting the demand for engines of greater 
weight and power, consequent upon the large increase in the 
weight of goods and mineral trains. The first engine of this 
class was built at the company’s works at Crewe, in Septem- 
ber, 1901, and since then up to Ist April, 1902, twenty have 
been built, and more are in course of construction. The 
engine is fitted with two high-pressure and two low-pressure 
cylinders, the latter being fixed beween the frames and the 
former outside, one on each side. All the cylinders work on 
to one axle, the second from the front end, the other three 
axles being coupled to it. 
The cylinders and valve motion are the same as used in the 
engines of the ‘‘ Black Prince ’’ class, but the boiler is larger. 
Below are given a few of the leading particulars of the 
engine :— 


MINERAL 





Cylinders, he ae pressure, (two) léin. diam. « 24in, stroke 
lo wm (two) 20}in. diam. x 24in. struke 

Wheels, with 1 new tires 3in. thick 4fc. Shin. diam. 
Axle journals— 

Leading 

Intermediate Jin. diam. « 9in. long 

Trailing 

Driving (ends) . Thin. dian, x 9in. long 

- (ce entre) Tin. diam. x 5}in. long 

Wheel base— 

Leading to driving .. 5ft. 9in. 

Driving to intermediate Sft. 9in. 

Intermediate to trailing oft in. 

Total wheel base 17ft 3in. 
Boiler— 

Mean diameter outside 4ft 6jin. 

Length of barrel 15ft. 6in. 

Length of fire-box outside oft. 10in. 

Width ,, ma 3ft llin. 

Rail level to centre of boiler Tit. 104in, 
Heating surface— 

Fire-box 123 sq. ft. 

Tubes 1630 sq ft 

Total 175 sq. ft. 
249 tubes, 13ft. 6in. Tong iin diameter outside 
Grate area .. ° 204 sq ft. 


Boiler pressure A . 200 1b. per sq. in. 
Weight of engine in working order— 


Leading wheels 13 tons 16 ewt. 


Driving on ‘ + fe 17 tons 4 ewt. 
Intermediate wheels 13 tons 
Trailing wheels 9 tons 10 cwt. 





Total ; ; its s tons. 10 ewt. 

No special trials have as yet been made witha view to 
testing the hauling power of the engine, but some of those 
built are engaged in working the coal traffic between North- 
ampton and Willesden, the usual load being fifty-four loaded 
coal wagons and one brake van. The average load for such a 
train, including the engine and tender, is 820 tons, and speed 
22 miles per hour, a portion of the road including a continu- 
ous incline 5$ miles long 1 in 200 up. Mr. Webb is now 
building some 20-ton coal wagons, and he will then say what 
is the maximum load of these very powerful engines. 








F. FAVIELL. 


Mr. Witiiam FREDERICK Faviett, the well-known rail- 
way contractor, died at Sandhurst, Tunbridge Wells, on 
the 3rd inst., in his eightieth year. He was born at Kirkby 
Overblow, near Wetherby, Yorkshire. He was cducated at 
a private school at Lincoln, and at the early age of seven- 
teen assisted his brothers—also railway contractors—in the 
construction of various railways and other public works. 
Mr. Faviell joined his father in 1846, and successfully 
carried out a contract for a line between Harrogate and 
Ripon on the Leeds and Thirsk Railway, and also an exten- 
sion of the same line in partnership with his brother-in-law, 
Mr. Maxfield. In 1850 Mr. Faviell joined Mr. Henry 
Fowler, and their tender was accepted for the first railway 
constructed in Western India—viz., from Bombay to Tanna. 
Owing, however, to his partner’s death, the execution of this 
contract devolved entirely upon Mr. Faviell. This was the 
first line of railway opened for traffic in India; and in its 
construction the first locomotive used in India—or, indeed, 
in Asia—was started on February 23rd, 1852. 

After returning to England for a year to recruit his 
health Mr. Faviell returned to Bombay, as the Great Indian 
Peninsula Railway had accepted his tender for the con- 
struction of the Bhore Ghaut incline, fifteen miles in length, 
and the continuation of the railway to Poona. These 
works were of great magnitude, and nearly 20,000 men 
were employed at one time. In 1863 Mr. Faviell left for 
Ceylon, his tender having been accepted by the Crown 
Agent for the Colonies for the construction of a railway 
for the Government of Ceylon, from Colombo to Kandy, 73 
miles of very difficult work. This contract was completed, 
and the line opened for traffic in August, 1867. In 1877 
Mr. Faviell entered into a contract with the Government of 
Cape Colony for the construction of 120 miles of railway 
from Port Elizabeth to Graaf Reinet, and in 1879 a further 
contract of 54 miles on Cradock line. These last works 
wer. ably directed by Mr. J. A. Kendrew—who had also 
assisted Mr. Faviell in Ceylon—and were carried out to the 
complete satisfaction of the Cape Government. When not 
engaged in contract work Mr. Faviell occupied his time ‘4 
agricultural pursuits and the rearing of stock, in which he 
took a _great interest. 


W. 











Tue directors of the Great Western Railway have 
decided to build a line from Cheltenham to Honeybourne, Work 





has been already commenced, 
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ELECTRIC POWER STATIOQw &s 
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AUTOMATIC PISTON RING HAMMER. 


THE accompanying éngraving illustrates a very ingenious 
tool for expanding piston rings, made by the Davy Robertson 
Kngineering Company, New Broad-street. It is matter of 
common knowledge that cast iron piston rings are expanded 
by hammering them on the inside. It is not so fully | 
realised that very great skill is required to keep the ring | 





HEYSHAM HARBOUR. 


Ix 1896 the Midland Railway Company obtained powers | 


for the construction of a harbour at Heysham, near More- 
cambe, for the purpose of developing the traffic with Ireland. 
The company has for some years past had a pier in More- 
cambe Bay in connection with its branch railway from Lan- 
caster, f.om which the Laird line of steamers run to 
Londonderry and Dublin, by 
which a few passengers and 
cattle, and a limited amount 





PISTON RN SWAGING M4CHINE 


truly cylindrical. The firm named above is placing on the 
market piston rings cast from a mixture of the very best 
English and Swedish iron. They are turned and finished in 
one operation only to the correct size of the cylinder. Then 
by the automatic hammering machine which we illustrate 
above, they are hammered on the inside surface in such a 
way that the hardest blow, and therefore the greatest stress, 
is set up in the ring diametrically opposite to the joint. 
The blow of the hammer decreases symmetrically on either 
side of this point until the joint is reached, where it is at a 
minimum. The result of this is, that an absblutely uniform 
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spring is set up in the ring. This not only ensures the ring 
wearing evenly, but it prevents the ovalising of the cylinders, | 
a difficulty met with where piston rings are used whose spring | 
is not uniform. 
The machine consists of a table A, with a revolving ring D, 
on the top, rotated by a screw C, and inside which the piston 
ring F is placed, and secured by the three clamping screws. 
Several sizes of revolving ring are used to suit pistons of dif- | 
ferent diameters. Inside the ring is a small wedge-shaped | 
swage M, kept out of contact by a spring. This swage is 
struck on the head by a hammer H, actuated as shown by a | 
cam §, and spiral spring f. The hammer spindle is fitted 
with a bell crank K, governed by a cataract piston J, in a 
cylinder as shown. The discharge of oil is regulated by a 
ring T round the cylinder, opening more or less perforations 
O O, through which the oil can escape. This ring is moved 
gradually up and down by the incline 5, on the under side of 
the revolving ring, and so the force of the blow on the head 
of the swage is regulated. We have seen piston rings made 





| water space within the embankment of the harbour wil 





on this machine which are truly cylindrical, as shown by their 
fit in a template. 





of merchandise are conveyed. 
This pier is only accessible at 
high water, and the channel 
to it is shifting and difficult to 
navigate. The Furness Rail- 
way Company has a regular ser- 
vice at Barrow on one side of 
Morecambe, to which the Bel- 
fast trade was transferred some 


| carry away inaday. The material excavated has been used 
| for raising the ground round the harbour to the level of the 
quays. The walls are of concrete, with random blocks of 
sandstone interspersed in the heart of the wall. They are 
50ft. in height, and rest on the red sandstone rock. Timber 
jetties run along one side for vessels to lie against, steps and 
subways lined with white glazed bricks being made in the 
walls at three different levels to allow for the landing of 
passengers from the steamboats at varying states of the tide. 

The entrance from Heysham Lake will be between two 
roundheads, the foundations for which have had to be sunk 
to a great depth, and consist of brick monoliths 50ft. in 
diameter and 8ft. thick, with two cross walls, leaving four 
openings. This brick ring rests on a wrought iron curb 
having a vertical section on the exterior edge and slopirg at 
an angle to the inner side of the brick ring, leaving a cutting 
edge on the outside and allowing space for excavating the 
sand from under the ring, which is conveyed to the surface 
by a grab working through the four openings in the centre. 
As the brickwork was built on the top of the monolith, and 
the soil removed from under the iron curb, it gradually 








time ago, and the Lancashire 
and Yorkshire Company from 
Fleetwood to Belfast on the 
other side. 


When the harbour works at | 
Heysham are finished it is | 
expected that a regular service 
at fixed hours will be main- | 
tained, the depth at low water | 
—17ft.—being sufficient for | 
the steamers engaged in this 
service. The site selected for | 
the new harbour is an indent 
in the coast between Farnaze 
Point and Heysham village, 
abutting on a deep pool, which 
branches out from Lune Deep | 
in Morecambe Bay and extends 
up to the site of the harbour | 
now being made, and known as | 
Heysham Lake. The distance | 
from Heysham to the open | 
sea at Rossal Point is about 
eleven miles. These deep pools | 
form a remarkable feature in | 
the midst of the vast mass of | 
sands which cover the floor of 
Morecambe Bay, being main- | 
tained solely by tidal action | 
without the aid of any fresh- | 
water current. The depth of 
water outside the bay in the | 
Irish Sea suddenly increases 
from 8 and 9 fathoms to 20 
and 25 fathoms in the narrow 
gut known as Lune Deeps, the 
depth in the Heysham Lake 
branch being from 10 fathoms | 
at the lower end to 3 fathoms | 
at the upper end. So far as | 
known, these depths have been maintained from time im- 
memorial. 

The works for forming the new harbour have now been in 
progress about three and a-half years, and it is expected that 
they will occupy two years more before being completed. 
The time allowed for completion by the Act was seven | 
years. 

” The new harbour is connected with the Midland system by 
a railway about four miles in length running out from the 
branch from Lancaster to Morecambe. 

The first work undertaken was the construction of a bank 
for excluding the tidal water from the site of the harbour. 
This bank extends cut half a mile from the shore from two 
projecting points in the cliff, about three-quarters of a mile 
apart, and is of a semicircular or crescent form, the length 
of the bank being about three-quarters of a mile, and the 
area enclosed 200 acres. The height of this bank is from 
20ft. to 25ft., and the width at the top 30ft. The outer 
slope is pitched with large blocks of stone. Some trouble 
was experienced in the construction owing to the sandy 
nature of the beach on which the bank rested and the great 
rise of the tide, 26ft. above low-water spring tides, the water 
at the outer end forcing its way underneath. 

At the outer extremity of the bank a pier has been con- 
structed at which steamers can deliver materials required for 





the works. When the harbour is completed an opening will | 


be made through the bank at this point and the bottcm 





| ander Binnie, 





settled down vertically 78ft., when the red sandstone rock 
was reached, care having been used to prevent tilting. The 
second monolith is now in process of sinking. These are 


| probably the largest examples of columns of brickwork sunk 


to such a depth. These monoliths will be joined up to the 
harbour walls by brickwork resting on square wrought iron 
caissons sunk in a similar manner. 

The number of men employed has varied from 700 to 1500. 

The works are being carried out by the contractors, Messrs. 
Price and Wills, for whom Mr. Hollowday is acting as agent, 
from the plans and under the direction of Mr. McDonald, 
the engineer of the Midland Railway Company, and Mr. 
George Abernethy, Mr. B. H. Bent being the resident 
engineer. 








SHIP PLATE DENT STRAIGHTENER. 


THE engraving below illustrates an ingenious tool for 
taking indentations and dents out of the shells of iron or 
steel barges, and is in very successful use by the inventor, 
Mr. Frank Wilson, of 20, York-grove, Peckham. On the 
Thames there is a swarm of old iron barges, and many—much 
newer—of steel. All these are liable to injury from hard 
knocks. To hammer them out is a difficult job, often leading 
to the fracture of the plates. The tool we illustrate acts very 
simply. Traversing clamps are adjusted to the distance 
between two ribs, andthe tool is secured by the four set 
screws shown. The plate is then straightened out by means 
of the forcing screw, which can be shifted along the dent, so 
as to work over its whole surface. The two separate clamps 
shown are adapters, which can be slipped on the bed, and the 
clamps are then fitted to these. In this way the tool can be 
placed perpendicular, instead of horizontal, and so any rib 





| can be straightened. One man at the forcing screw can deal 


with most skin plates. 








THE Sanitary INstT1ITUTE.—The preliminary programme of the 
nineteenth congress to be held in Manchester, from September 
9th to 13th, has now been issued. The President of the congress 
is the Right Hon. the Earl Egertonof Tatton. W.N. Shaw, M.A., 
D.Se., F.R.S., will deliver the lecture to the congress ; and Sir W. 
J. Collins, M.D., B.Sc., F.R.C.S., D.L., J.P., member of the 
London County Council, will deliver the popular lecture. Excur- 
sions to places of interest in connection with sanitation and a con- 
versazione will be arranged for those attending the congress. It 
appears from the programme that over 300 authorities, including 
several County Councils, have already appointed delegates to the 
congress, and, as there are also over members and associates 
in the Institute, there will probably be a large attendance, in 
addition to the local members of the congress. In connection with 
the congress, a health exhibition of apparatus and appliances 
relating to health and domestic use will be held, as a practical 
illustration of the application and carrying out of the principles 
and methods discussed at the meetings; it not only serves this 
purpose, but also an important one in diffusing sanitary knowledge 
among a large class who do not attend the other meetings of the 
congress. The congress will include three general addresses and 
lectures. Three sections, meeting for two days each, dealing with 
(1) ‘Sanitary Science, and Preventive Medicine,” presided over 
by Sir James Cricbton-Browne, M.D., LL.D, F.R.S., F.R.S.E.; 
(2) ‘‘ Engineering and Architecture,” presided over by Sir Alex- 
M. Inst. C.E.; (3) ‘‘ Physics, Chemistry, and 
Biology,” presided over by Professor A. Sheridan Delepine, M.B., 


| C.M., B.Sc. Eight special conferences— Municipal Representatives, 


presided over by Alderman Alexander McDougall, J.P., vice- 
| chairman of the Health Committee, Manchester; Port Sanitary 
Authorities, Alderman Walton Smith, J.P., chairman of Man- 








SHIP PLATE DENT STFAIGHTENER 


dredged to connect the harbour with Heysham Lake. 


occupy over 30 acres, with a depth of 17ft. at low water and 
43ft at high-water spring tides. 

The excavation, which is now nearly completed, has..been 
principally in sand, but at the upper end the soft red sand- 
stone rock isreached. The material has been excavated with 
Ruston and Proctor’s steam navvies, and by a German 
excavator similar to that used on the Manchester Ship Canal. 
The latter has been found to give good results, removing 
under favourable conditions as much as 600 trucks could 


The | 
1 | sided over by James Niven, M.A., M.B.; Engineers and Surveyors 


ckester Port Sanitary Authority ; Medical Officers of Healib, pre- 


to County and other Sanitary Authorities, presided over by Charles 
Jones, M. Inst. C.E.; Veterinary Inspectors, W. Augustus 
Taylor, F.R.C.V.S.; Sanitary Inspectors, presided over by W. 
Bland, sanitary inspector, Barton-upon-Irwell ; Domestic Hygiene, 
presided over by Mrs. W. O. Meek ; Hygiene of School Life, a 
sided over by Professor C. S. Sherrington, M.A., M.D., F.R.S. 
The local arrangements are in the hands of an influential Local 
Committee, presided over by the Right Hon. the Lord. Mayor of 
Manchester, with J. H. Reynolds, Principal.of the Municipal 
School of Technology, as honorary secretary. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE VALVE GEAR OF LOCOMOTIVE ENGINES. 


Sir,—A good deal of discussion has taken place regarding 
the merits of an improved valve gear. It seems unfair to give 
any opinion as to the merits or demerits of any valve gear until 
diagrams are published showing what it can do in the way of 
reducing compression at high speeds. 

The ideal valve gear to my mind is, or should be, one that will 
give in a reciprocating form results nearly equal to a trip or 
Corliss gear, so that, with an early cut-off, the release may be as 
late as 85 per cent., and so reduce the great loss at present experi- 
enced with excessive compression. 

Every practical man knows that a certain amount of comparison 
is necessary at high speeds. It is quite a different matter, how- 
ever, when we come to have too much, and it so happens that 
valve gear inventors have given years of thought not to get rid of 
the whole of the compression which, by the way, is impracticable 
so long as contracted steam ports are used, but to get rid of the 
unnecessary and wasteful compression brought about by the too 
early closing of the exhaust passage. 

Every practical man also knows that when a train is running at 
high speed and steam is suddenly shut off from the cylinders, 
there is not the slightest danger of the piston head parting from 
the rod and passing through the cover, even although the lever is 
full over and the maximum release given to reduce compression ; 
indeed, on a down grade the compression is so great the driver has 
to link up and put on steam to balance the Joss due to compres- 
sion ; but linking up increases the compression to an unnecessary 
amount. It is, therefore, obvious that not only is this compres- 
sion wasteful, but is a positive loss, and any valve gear that can be 
designed to overcome this loss should be welcomed. 

While on this subject, it might be interesting to refer to com- 
pounding, and the use of high-pressure steam. The question may 
be asked, Why is it that an early cut-off is not used when com- 
pounding, as is done with the simple engine? So far it has not 
been found practicable to derive any great benefit frcm a two- 
cylinder compound locomotive when linked up to an early cut-off ; 
indeed, the best running position is from 40 per cent. to 50 per 
cent., so that to suit this, small high-pressure cylinders are used, 
vitiating at once all the benefits to be derived from the use of 
high-pressure steam, both in starting and in the use of an early 
cut-off, both of which could be had were large high-pressure 
cylinders retained, as in the simple engine. Jf economy is attained 
by the use of high-pressure steam and cutting off early in the 
high-pressure cylinders of a simple engine, surely there should be 
not only greater economy, but greater power if the larger 
cylinders were retained when compounding. But large cylinders 
and a late cut-off is out of the question. Now, it is not impro- 
bable that the want of a valve gear that will give a late release 
when cutting off early is entirely responsible for existing state of 
matters. A valve gear to give an early cut-off with a late release 
will, in my humble opinion, play an important part, not only in 
the improvement of the locomotive, but in all types of compound 
engines. 

The difficulty in designing a valve gear to give an early cut-off 
and a late release is not great, the trouble is to get it in a simple 
and workable form, and even this is within the range of possi- 
vilities. JOHN RIEKIE. 

Argaith, Dumbreck, July 14th. 





STEAM ENGINES FOR GENERATING STATIONS. 


Str,—I have read your leading article on steam engines for 
generating stations with great interest, and quite agree with you 
in all the conditions which you set down as essential for fulfilment 
by engines used for this purpose. I, however, cannot agree with 
some of your other statements, although this may quite likely 
come about “ee the relative meaning to be attached to terms 
which you use. For example, you say that you are quite in accord 
with the writer of the paper in question when he says that if high- 
speed engines are put in they ought to be very high speed. You 
also say that the engine which is neither slow speed nor fast speed 
isa mistake. Now, I have built engines of 2600 horse-power for 
the purpose of driving dynamos which run at 250 revolutions per 
minute, and which for this size of engine may be considered distinctly 
very high speed. I have, however, found that for engines of this size 
it is much better and thoroughly satisfactory to run at about 
170 revolutions per minute, which is certainly not very high speed, 
and by many will be called an intermediate speed. e 2500 
horse-power engines which I am now building for the London 
County Council tramways are to run at 150 revolutions, which 
may also be considered a medium speed, and which practice has 
shown to be the right speed for this size and design of engine. 
My own opinion is that the best speed for an engine is not the 
highest or the lowest at which it can be run, but is the speed at 
which the engine, everything considered, gives the most commer- 
cially satisfactory results. 

The question of satisfactory commutation of large continuous- 
current machines has also had much todo with the medium speeds 
that I have found it desirable to work at. I have in every case 
taken the highest speed at which commutation can be effected 
with complete satisfaction. I would, however, say that the 
medium-speed engines to which I refer are built in every way so as 
to be suitable for high-speed running, and they are in no sense 
slow-speed engines run above their normal speed, which practice, 
when adopted, leads to the most unsatisfactory results, 

Personally I consider the question of space is of the greatest 
possible importance to the central station engineer, and in al] my 
designs I have aimed at occupying the least possible amount of 
this expensive commodity. The interest and sinking fund is the 
worst item in the costs which the central station engineer has to 
face, and I, therefore, think that he is right in adopting that 
form of plant which will cost least to buy and instal, provided he 
does not buy plant which in any way falls below the standard of 
the best engineering work attainable. 8. Z. DE FERRANTI. 

31, Lyndhurst-road, Hampstead, N.W., July 14th. 





PATENT LAW AMENDMENT. 


Sir,—Among the modifications proposed by Mr. Gerald Balfour 
to be introduced into his Patent Law Amendment Bill, when he 
moved the second reading on Friday last, was one the effect of 
which is probably not generally understood, but which, if adopted, 
will certainly go far to deprive the Act. of practical value, and will 
most probably render it entirely abortive. I refer to the proposal 
to remove the jurisdiction in respect of compulsory licenses from 
the High Court and to confer it upon the Judicial Committee of 
the Privy Council. 

The Judicial Committee consists of very eminent lawyers, and 
commands, in consequence, a large measure of respect. Its 
decisions on points of principle would be accepted by the whole 
community with the utmost confidence. But for the particular 
subject matter which it is proposed to refer by this Act to that 
tribunal, the tribunal is most unsuitable. I will mention only two 
of its disqualifications. 

First, it is the most expensive tribunal in the kingdom. Costs 
at the Privy Council are always on the “higher scale,” that is to 
say, on a scale even higher than which in the High Court is known 
as the “higher scale,” and allowed there only in exceptional 
cases. As an illustration of the lavish expenditure in costs 
incidental to proceedings before the Judicial Committee, I may. 
mention that counsel’s fees for a consultation, which in a case 
before the High Court would amount to three guineas, would, if 





the same consultation were held in connection with litigation 
before the Privy Council, amount to ten guineas. These extra- 
vagant costs will alone be fatal to the relief proposed by the 
Bill. 

Next, the Judicial Committee has no subordinate judicial staff to 
whom questionsofdetailcanbereferred. In appeals—and the Judi- 
cial Committee was organised to act as an appellate Court—this does 
not matter. The Appeal Court decides the point in question, and 
remits the working out of its decision in detail to the lower Court. 
In this way accounts can be adjusted and all the administrative 
detail worked ont by the machinery of subordinate tribunals 
organised upon a different plan for the conduct of such business. 
But when the Judicial Committee is directed to undertake the work 
of a Court of first instance, this deficiency of a staff of referees 
becomes a serious defect. It has proved a serious hindrance to the 
work of the Judicial Committee in other matters of a like kind, and 
it will certainly cripple the tribunal for the present purpose. It 
would be absurd to expect the Lords of Appeal to spend hours and 
days in hearing evidence and argument as to whether a royalty 
should be at foie cent. on selling price, or 15 per cent. on cost 

wice, or, say, a penny a pound. A question of that sort can only 

effectually investigated by a referee. - Four or five of the most 
distinguished judges in the land ought not to be asked to sit in 
conclave on such a question, and will not do it whatever the Act of 
Parliament may say. A judge of the High Court would not do it. 
But he would get over the difticulty by sending that part of the 
inquiry, as he already does the examination of intricate accounts, 
to an official or a special referee. 

These, then, are two of the inconveniences involved in the altera- 
tion now proposed, and even if they were all, they would, I submit, 
be sufficient to justify the strongest possible protest on the part of 
those interested in the success of our patent law against the ill- 
considered proposal to substitute the Judicial Committee for the 
High Court as the tribunal to decide on questions of ~~ 
licenses. J.W.G, 

Temple, July 10th. 





PETROL ENGINES FOR TRAMWAYS. 


Sir,—There is no difficulty about th’s, and if you will put 
“The Engineer of a Light Railway in Ireland” in commuuication 
with me I will gladly show him where and how he can get the 
needed article. May I make a few remarks on your article of 
June 27th on this subject? Of course, where such a line exists it 
may be best to utilise its rails, but the fact is that wherever 
there is a fair road light railways or tramways are an expensive 
and obsolete means of transit for man or freight. A service of 
auto-cars on the road is the thi Tramways — obstruct the 
road, and prevent it carrying the traffic it should, and at the 
pace it should go. Moreover, they are sources of danger. 

You state that pneumatic tires are essential because of the 
vibration which the petrol engine sets up. I rather think a car on 
pneumatic tires vibrates more ; the object of pneumatics is to 
make a luxurious result in running over the rough streets and 
roads. Thereis no vibration from the engine when the car is at 
full speed. I have not yet found the “electric starter” which 
takes the place of the starting handle, nor can I imagine how 
such can work. At least one railway is preparing to run petrol 
cars for the purposes you mention, and I hope to shortly send you 
illustrations, &c., of their vehicles. 

With all respect, I know of no case where electricity is used for 
public vehicles. I assume you referred to public service cars, 
it is true that electric broughams can be hired in London, but 
these are only for the wealthy. I do not think electricity ever 
can be used in the hard work of public service There are many 
public services with petrol vehicles in Great Britain besides the 
Hastings-Bexhill one.; ¢.g., Scarborough, Sedbury, two at least in 
London, and in this city of Edinburgh at least four distinct firms 
have carried such on for three years, the cars passing along our 
streets in a regular string. I could add to the list, which, indeed, 
is being added to every month, 

Edinburgh, July 9th. NORMAN D. MacboNaLp, 
Chairman, The Scottish Automobile Club, 





WORKSHOP MANAGEMENT. 


Srr,—In your issue of July 4th you have published an article, 
‘‘Some Aspects of Workshop Management,” which is at the 
present moment specially interesting, now that we hear so much 
about the superior methods of the Americans and Germans in 
that line. 

The statement, ‘‘it is necessary to cultivate a better feeling 
between drawing office and workshop than sometimes exists,” in 
my mind is the most important in the whole article. 

We know very well that the pattern-maker despises the average 
draughtsman. Why?! Because he knows very well that the 
draughtsman imagines pattern-making so simple that it is quite un- 
necessary for him to visit the pattern-shop, except very occasionally. 

If some of this class of draughtsmen—there are many—would 
visit the pattern-shop and see the alterations made 4 the pattern- 
maker on his faultless drawings, forsooth, he would, perhaps, try 
to mend his ways. 

Might I now suggest, with all due respect to the writer of the 
article, that he might have added aad recommended that every 
drawing leaving the drawing office should be drawn exactly and 
entirely to scale, to give the pattern-maker a fair chance of making 
the job quickly. 

I can state with truth that in my pattern-shop training, many a 
time mistakes in jobs have been made entirely due to a badly 
finished and improperly sealed drawing. ‘Ihere are many measure- 
ments a pattern-maker makes, of which the average draughtsman 
never-dreams, and often does a pattern-maker leave ‘“‘ facing” or 
‘* planing ” where it is unnecessary, simply because Mr. Draughts- 
man is not careful enough to indicate it. Perhaps it never enters 
his head, wise though he is in his own estimation. If draughts- 
men would visit the pattern-shop, say once a day, and watch their 
job being made, they would soon learn what a saving in time 
accurate scaling would be. With apologies for the length and 
tediousness uf my letter. PATTERN-SHOP. 

Edinburgh, July 7th. 





PACKING MACHINERY FOR EXPORT. 


Sir,—At a time when it takes very little to turn the scale against 
home tenders for machinery for export to our Colonies, may I be 
permitted to occupy a little of your space by directing attention to 
a detail which, so far as my observation goes, receives very little 
attention from our shippers of machinery, viz., packing cases ? 

I recently imported an American machine, the case of which was 
flush on the outside, all battens, &c., being inside, conveying the 
impression of the case having been sketched round an elevation of 
the machine, and then made to drawing. 

How many people here make cases in this way, and how many 
leave them to the tender mercies of a carpenter! The case in 
question measured 6ft. by 5ft. by 3-5ft., and battens outside would 
have made a difference of nearly 10 cubic feet, because for 
measured tonnage, the rule is to take the extremes of the packing 
case. I suppose the fact of freight being so often paid by the pur- 
chaser has dulled our insight into this overcharge, for such it 
amounts to. The same day I saw a large consignment of machinery 
in cases for the Cape, in which the freight paid on battens would 
amount to several pounds, &lafge proportion of which might have 
been saved. ; BETA, 

July 14th. 





- _ FREE TRADE AND PROTECTION, 
Sir,—I have read your article in your impression for June 20th, 
and so have a good many of us in our club. A considerable 





discussion is the result. I ama Free Trader, but others are not. 
I want some arguments on my side, lest I be overborne, and as | 
am sure a great many of your readers hold my views, I ask their 


help. 

What I want are some facts showing how France has suffered by 
Protection. We have agreed to take only one country as a test, 
and selected France. Arguments and theories are no use; we 
have worked them tothe bone. France is worth so much to-day, 
and everyone says she is rich. Now would she have been richer, 
and her people better off than she is now, if she had adopted 
Free Trade like England! How, in a word, has the country 
suffered from Protection. I can find no figures to help me to 
maintain that she is worse off, COBDENITE, 

Birmingham, July 12th. 





BOILERS FOR LOCOMOTIVES. 


Si1r,—On perusal of your article in your issue of the 13th inst., I 
notice that your readers would receive the impression that locomo- 
tives with cylindrical fire-boxes were introduced by Mr. Webb, of 
the London and North-Western Company. . 

If you will look through your portfolio of working drawings you 
will tind you illustrated one of these engines in 1868 or 1869, which 
was the time Mr. Ramsbottom was ruling at Crewe. 

Bournemouth, July 2nd. Frepk. H, CRIDLAND. 

(Our correspondent is quite right. The drawing of Mr. Rams- 
bottom’s engines appea in our impression for October 23rd, 
1868,—Eb, THe E.} 








LAUNCHES AND TRIAL TRIPS. 


WERMLAND, steel screw steamer; built by, Wm. Gray and Co., 
Limited ; to the order of, the Wermland Steamship Company, 
Helsingborg ; dimensions, 292ft., 42ft. 6in., 19ft.; engines, triple- 
expansion, 2lin., 33in., and 56in., by 36in. stroke, pressure, 160 Ib. ; 
constructed by, the builders ; trial trip, July 2nd, 10 knots. 

Fepor TscHIsHOF?, steel screw steamer; built by, John Reid 
and Co., Limited, Whiteinch; to the order of, the Archangel 
Mourmen Steam Navigation Company ; dimensions, 200ft. by 29ft. 
by 19ft. 6in.; to carry, passengers, cargo, and mails; engines, 
nie sorta, = sory constructed by, Messrs. Muir and Houston ; 
launch, July 3rd. 

THoR; built by, the Laxwaags Engineering and Shipbuilding 
Company, Bergen; to the order of, Messrs. Yoh, E. v.d.; Ohe 
and Lund, of Bergen ; dimensions, 256ft., 36ft., and 19ft. 3in.; 
engines, triple-expansion, 174in., 29in., and 48in. by 33in. stroke, 
pressure 175 1b.; constructed by, the builders ; launch, July 5th. 

CONSERVATOR, steel screw tug and salvage boat; built by, 
Allsup and Co., Limited, of Preston ; to the order of, the King’s 
Lynn Conservancy Board ; dimensions, 90ft., 19ft. 6in., 11ft.; 
engines, compound, l7in., and 35in. by 24in., pressure 130 1b.; 
launch, July Sth. 

CROXDALE, steel screw steamer ; built by, Tyne Iron Shipbuilding 
Company, Limited ; to the order of, George H. Elder and Co. for 
the Blue Cross line; dimensions, 325ft., 45ft., and 25ft. 3in.; 
engines, triple-expansion, 24in., 40in., and 64in., by 42in. stroke, 
pressure, 180 lb.; constructed by, the North-Eastern Marine 
Engineering Company, Limited ; trial trip, July 5th, 11} knots. 

Seti, steel screw passenger and cargo steamer; built by, Sir 
Raylton Dixon and Co., Limited ; to the order of, James Moss and 
Co., Liverpool; dimensions, 342ft., 43ft., 27ft.; to carry, 
3700 tons deadweight; engines, triple-expansion, 25in., 42in., 
and 70in., by 48in. stroke, pressure, 180 lb.; constructed by, the 
North-Eastern Marine Engineering Company, Limited; launch, 
July 5th. 

HARBARTON, steel screw spar-deck steamer; built by, Craig, 
Taylor and Co. ; to the order of, Harland and Bartlett, London ; 
dimensions, 341ft. 6in., 45ft., and 28ft. 6in.; engines, triple- 
expansion, 24in., 40in., and 66in. by 42in., pressure 1801b.; con- 
structed by, the North-Eastern Marine Engineering Company, 
Limited ; launch, July 7th. 

BaDENIA, steel screw steamer ; built by, Furness, Withy and 
Co., Limited; to the order of, the Hamburg-Amerika Linie ; 
dimensions, 466ft. long; to carry, 14,600 tons measurement ; 
engines, triple-expansion, 28in., 46in., and 77in. by 48in. stroke, 

pressure 1801b., with Howden’s forced draught ; constructed by, 
ichardsons, Westgarth and Co., Limited ; launch, July 7th. 

Acacia, steel screw steamer; built by, Irvine’s Shipbuilding and 
Dry Docks bag, p00 5 Limited ; to the order of, the Lilly Ship- 
ping Company, Limited ; dimensions, 315ft., 45ft., 25ft.; to carry, 
cargo; engines, triple-expansion, 24in., 38in., 64in., by 42in., 

sressure 160 lb.; constructed by, Richardsons, Westgarth and Co., 
Limited ; launch, July 7th. 

STEEL screw steamer; built by, Blyth Shipbuilding Company, 
Limited, Blyth ; to carry, 2800 tons; engines, triple-expansion ; 
constructed by, North-Eastern Engineering Company, Limited, 
Sunderland ; launch, July 8th. 

BERTHOLEY, steel single-deck steamer ; built by, R. Craggs and 
Sons, Limited ; to the order of, Mr. Wm. Gibbs Morel, of Cardiff ; 
to carry, 6300 tons deadweight ; engines, of 1600 indicated horse- 
power, pressure 160 Ib.; delivered fully completed and ones 
four months after the laying of the keel ; trial trip, July 9th, fully 
12} knots in ballast trim. 

NEDERLAND, screw steamer ; built by, Sir Raylton Dixon and 
Co.; to the order of, the Netherlands Lloyd’s Steamship Company, 
of Rotterdam ; dimensions, 345ft., 48ft. 6in., 30ft. 3in.; to carry, 
6200 tons ; engines, triple-expansion, 26in., 42in., 70in., by 48in. 
stroke; constructed by, Richardsons Westgarth and Co.; trial 
trip, July 10th, 11-25 knots, 

Como, cargo steamer; built by, Furness, Withy and Co., Limited, 
Hartlepool ; to the order of, The British Maritime Trust, Limited ; 
dimensions, 413ft. long and 13,000 tons measurement capacity ; 
engines, triple-expansion, 28in., 46in., 77in. by 48in. stroke, pres- 
sure 180 lb.; constructed by, Richardsons, Westgarth and Co., 
Limited ; speed of 124 knots attained ; trial trip, July 10th. 


NEDERLAND, steel screw steamer; built by, Sir Raylton Dixon 
and Co., Limited; to the order of, Stoomvaart ees 
Nederlandsche Lloyd, of Rotterdam ; dimensions, 357ft., 48ft. 6in., 
and 30ft. 3in.; to carry, 6200 tons deadweight ; engines, triple- 
expansion, 26in., 42in., 70in. by 48in. stroke, pressure 180 lb.; 
constructed by, Richardsons, Westgarth and Co., Limited. 








Dovk Gate.—On the 8th inst. Messrs. Edward Finch and Co., 
Limited, launched from their shipyard at Chepstow an iron dock 
gate which they have built to the order of the Great Western Rail- 
way Company for their dock at Briton Ferry. Her launching 
weight was 200 tons, and she is to replace a gate built by the same 
firm in 1859, 

SAMUEL OaTEs.—Mr, Samuel Oates, for over thirty years engi- 
neer to the firms of Messrs. Wilson and Cammell, Dronfield Steel 
Works, and Messrs. Charles Cammell and Co., Cyclops Works, 
Sheffield, died at his house, 45, Kearsley-road, Highfield, on the 
llth inst. Mr, Oates, while engineer to the Drontield firm, 
er the removal of these works to Workington, on the 
Solway coast, where they are the headquarters of the export steel 
rail department of Charles Cammell and Co., and known as the 
Derwent Iron and Steel Works. Mr. Oates was associated with 
the Cyclops Company until his death, and had the reputation of 
being an able, far-seeing, and energetic member of the engineeri 
ote ago At the beginning of the present year, owing to ‘it 

ealth, he felt compelled to resign his position, 
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COAST FOG SIGNALS.* 
By N. G. Gepye, B.Sc., A. M. Inst, C.K, 
(Continued from page 19.) 


Whistles.—Only two whistles are now in use as fog signals on the 
coasts of the United Kingdom. These are at Whitehaven and on 
the Tees breakwater, and are under local control. The use of 
whistles has been abandoned by the three chief lighting authori- 
ties of Great Britain ana Ireland. The objection has been raised 
to these signals that their note has too great a resemblance to the 
sounds emitted by the whistles of passing vessels, thus entailing a 
possibility of confusion. They are also very wasteful of steam 
nthe United States and Canada they have been, and are still, 
largely used. The first whistle established in the United States 
was at Beaver Tail Point in 1851, and was the invention of Daboll. 
The whistle usually employed consists of a metallic dome or bell, 
against which the high-pressure steam or air impinges. Rapid 
vibrations are set up, both in the metal of the bell and in the 
internal air, producing a shrill note. The Courtney buoy whistle 
is an American invention, and many of these instruments are in 
use in the States, France, Germany, and elsewhere, and there are 
several in Scotland. The buoy contains an internal cylindrical 
tube about 24in. diameter, open at the lower end to the water, and 
communicating at its upper end by means of valves and pipes with 
an air whistle ieoeated on the top of the buoy. An inlet valve 
admits air to the upper part of the tube as the buoy rises in the 
water with the swell. The air is compressed during the down- 
ward plunge of the buoy, and is forced through the valves to the 









































whistle. These instruments, like bell buoys, cannot be depended 
upon to give their signals in very calm weather, but nevertheless 
are useful aids to navigation in some cases. One form of the 
Courtney buoy is shown in Fig. 5. 

Reed horns.—The reed horn was also the invention of Daboll, an 
experimental instrument made by him paving been tried by the 
United States Lighthouse Board in 1851. In 1862 the Trinity 
House adopted the instrument for seven land and light-vessel 
stations. Por compressing air for reed horns, as well as for sirens, 
caloric, steam, gas, and oil engines have been variously used, 
according to local circumstances. The reed horn was much im- 
proved by the late Professor Holmes, and many examples from his 
design are now in use in England and America. At the recent 
Trinity House experiments at St. Catherine’s—1901—trials were 
made of seve-al types of reed horns. The best of these was the 
‘*Stentor ” horn, manufactured by the Pintsch Lighting Company— 
Fig. 6—which ranked second only to the siren instruments under 
trial. As tried at St. Catherine’s, the working pressure was 120 lb. 

r square inch, and the nickel steel reed 4Zin. long by 13in. wide. 

he reed vibrated at the rate of 265 pulsations per second, and the 
instrument consumed 2 cubic feet of air—measured at atmospheric 
pressure—per second of blast. The note produced was the middle 
C. The delivery nozzle is rectangular in shape, of about the same 





* Read before the Civil and Mechanical Engineers’ Socicty, March 6th, 
1962. Professor R. H. Smith in the chair, 


width as the reed, and is placed immediately under the latter. 
The instrument can be worked with either steam or compressed air, 
and produces a clear and sustained note. The trumpet is of brass, 
and generally provided with a rack and pinion for rotating it. For 
positions where it is desired that the sound shall be heard all round 
the horizon the makers fit a vertical conical trumpet with the mouth 
upwards, The mushroom-headed trumpet to be noticed later 
could also be used with this instrument as with sirens, 

The Trinity House service reed horns—Fig. 7—with a somewhat 


| slight change in the size, the nature of the metal, or the fixing 


of the reed Further, the employment of each reed of a new 
type necessitates repeated and laborious trials, so that with this 
instrument it is not possible to vary at will the power and the 
note, nor to obtain a regular uniform working like that of the 


| siren.” These difficulties appear to have been to a very great 


smaller reed, also gave very satisfactory results, blowing at 15 lb, | 
ressure with a consumption of -67 cubic feet of air per second and | 


397 vibrations, It will be observed that the consumption in this 
latter case is smaller than with the ‘‘ Stentor.” 
horn of the Trinity House type, also tried at St. Catherine’s, 


A small manual | 


extent overcome in the case of the Trinity House and some other 
instruments, such as the ‘‘ Stentor” horn. 

The reed horn is corsiderably cheaper, both in first cost and in 
maintenance, than are siren instruments; furthermore, the 
smaller consumption of air per second of sounding renders it 
possible to repeat the blast at shorter intervals. For positions of 
secondary importance the power-driven reed horn may be con- 
sidered a very economical and efficient instrument. The following 


consumed -67 cubic feet of air at 51b. pressure, and, of its class, | table, based upon the details given in the official report, contains 


TABLE I.—St. Catherine's Experiments, 1901. 
Particulars of Reed Horn Fog Signals. 


























| a o So;% | Particulars of trumpet or horn. 
CP ma ra ie ae as | 
SEs| 228 Belo! : | Dia. at | ee ee 
Name. Maker or service. Reed. 8. | se° |2cces % Diameter|mouthnot! Axial | Description of trumpet 
228) 228 25828) at | including) length of = 
ne. ee “las nem reed. | bell trumpet. 
= 6 |5¢8, | mouth. | 
in. ft. in. ft. in. 
Stentor horn .. .. Pintsch’s Lighting, 4jin. long, 12) 265 2 21 1} 09 4 7 |Vertical, brass, with bent 
(power driven) Company lZin. wide tep and bell mouth; 
(nickel steel) } lft. 1jin. dia. over rim. 
} c 2 0 10} 10 74 |No. 1 pattern, vertical, 
| brass, with bent top and 
| bell mouth; lft. 9fin. 
T.H. Service horn... Trinity House | 3,/,in. long, 15 397 67 2 dia. over rim. 
(power driven) (Cork light vessel’ fin. wide | 
type) (steel) 2 1-4 11 0 \No 2, horizontal, stccl, 
without bell mouth. 
T.H. manual korn.. Trinity Hcuse Ditto 5 440 67 7 2 0 7 8 2} (Vertical. brass, with bent 
(about top +ud bell mouth ; 


lft 4in. dia. over rim. 





is about the most satisfactory instrument yet produced. The | particulars of some of the more important and typical reed instru- 


trumpet is of brass. Several of these handy little instruments, | 
which are supplied with air from a hand-driven compressor, are in 
use in English light-vessels on less important stations. 
instruments are also in use in Canada. Power-driven reed horns 
are used at six Trinity House stations, as well as in other services. 
An experimental reed horn has been recently L pee upon an 
isolated lean near Vancouver, which is actuated automatically | 























FIG. 6. 
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by electric current conveyed by a cable from a station on shore. 
The reed is vibrated by means of an electro-magnet. Reed horns 
cannot compete in power and range of audibility with siren instru- 
ments, and in some respects are far more delicate and sensitive 
instruments to deal with. The French lighthonse authorities have 
abandoned the further use of reed horns, and state their attend- 
ing disadvantages in the following words, which are quoted in the 
St. Catherine’s report :—‘‘The adjustment of the note and of the 
outflow is delicate, the reeds being very sensitive to variations of 
tightening up and pressure. It is not uncommon to find the 





intensity of the sound diminish considerably in consequence of a 


Similar | signals is the siren, 


ments tried at St. Catherine’s. 
Sirens.—The most powerful and efficient of all air ana steam fog 
The principle of this instrument may be 





Section DD. 






briefly stated as follows :—If the tympanic membrane is struck 
periodically, and with sufficient rapidity by air impulses or waves, 
a musical sound is produced. Dr. Robinson was the first to con- 
struct an instrument by which successive puffs of air under pres- 
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sure were ejected from the mouth of a pipe. This effect he 
obtained by the use of a stop-cock revolving at high speed in such 
a manner that 720 pulsations per second were produced by_the 
intermittent escape of air through the ports or valves, a smooth * 
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musical note being given. Cagniard de la Tour first gave such an 
instrument the name of ‘‘siren.” His form of the instrument 
consisted of an air chamber with perforated lid or cover, the per- 
forations being successively closed and opened by means of a 
similarly ———— dise fitted to the cover, and revolving at high 
speed. The — being cut at an angle, the disc was self- 
rotated by the oblique pressure of the air in escaping through 
the slots. Doré and Helmholtz introduced many improvements, 
and Brown, of New York, patented about 1870 a steam siren, with 
two discs, having radial perforations or slots. 

To Mr. Slight is due the cylindrical form of the siren now 
generally adopted, and also the centrifugal governor which 
is used to regulate the speed of rotation of the cylinder— 
Fig. 14. Over the siren mouth is placed a conical trumpet, 
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which collects and directs the sound in the desired direction. In 
the English service these trumpets are generally of considerable 
vertical length, with bent top and bell mouth. Those at St. 
Catherine’s Lighthouse—Fig. 8—are of cast iron, with copper 
bell mouth, and have a total axial length of 22ft. They are 
Sin. in diameter at the siren mouth, the bell mouth being 6ft. 
in diameter. At St. Catherine’s the sirens are two in number, 
Sin. in diameter, of cylindrical form, and self-driven. They are 
sounded simultaneously and in unison. Each siren is provided 
with ports for producing a high note as well as a low note, the 
two notes being sounded in quick succession once every minute. 

















The trumpet mouths are separated by an angle of 120 deg. be- 
tween their axis. This double form has been adopted in certain 
instances where the angle in azimuth desired to be covered by 
the sound is comparatively wide. One of the sirens is shown 
in plan and section in Fig. 9. At St. Catherine’s the motive 
power for compressing air is obtained from steam engines. 

At the new north station on Lundy Island, in the Bristol 
Channel, there was installed, in 1897, a siren fog signal giving four 
blasts, alternately low and high, and each of two seconds dura- 
ion, with two seconds interval every two minutes. The instal- 
ation is typical of Trinity House practice. The sirens are two 
n number, each din. diameter. The trumpets are placed with 
he axis of the bell mouths 180 deg. apart. Both sirens and 





trumpets are similar to the St. Catherine’s instruments. The 
air for the sirens is supplied from two air compressing pumps, each 
mounted on the same bed-plate with and driven by two Hornsby 
petroleum = The air is supplied to the sirens at a working 
pressure of 25 Ib. per square inch. One engine and compressor is 
capable of working the siren at full power, theother being astandby. 
During fog the compressor is worked double-acting to supply air 
at the mean working pressure. When compressing for storage 
the pumps are worked single-acting up to a pressure of 1751b. per 
square inch. To equalise the pressure while sounding the —— 
receivers are placed in communication with the delivery pipe. The 
storage receivers, two in number, have a combined capacity of 350 
cubic feet, sufficient for working the siren for over thirty minutes 
without pumping. The instruments can thus be almost instan- 
taneously started when required, the engines requiring about fifteen 
minutes to work up to full power. The sounding receiver is placed 
immediately under the siren and is in two parts, the upper having 
a capacity of 37 cubic feet and the lower of 50 cubic feet. The 
two chambers are connected by a 6in. reducing and regulating 
valve, and the lower is connected to the storage receivers and to 
the pumps. The delivery valve from the upper chamber of the 
sounding receiver to the siren is under the control of the actuating 
clock-work machine which opens and closes the supply to the sirens 
automatically. An autograpbic recording instrument is provided 
for automatically registering the time and duration of the blasts. 
This instrument is driven by means of a clock within the chart 
drum, the impulses being communicated to the pencil by com- 
pressed air from the siren delivery pipe. Water storage and 
circulating tanks are provided for supplying cooling water to the 
jackets of the pump and oil engine cylinders. 

The Trinity House has recently re-introduced the use of disc 
sirens with which experiments are still being carried out. Satis- 
factory results have, generally speaking, been obtained with these 
instruments. The new Casquets siren has dises 7in. in diameter, 
and is motor driven ; that is, the rotation of the movable disc is 
obtained by means of a separate compressed air motor, and not 
automatically by the —— of escaping air, as in the instruments 
previously described. The siren gives a low note of 98 vibrations 
per second, G first line on bass clef. The sounding pressure, as with 
nearly all Trinity House sirens, is 251b. per square inch. The Zin. 
experimental disc siren—Casquets—used in the St. Catherine's 
experiments is shown in Fig. 10. 

‘or light-vessels and rock stations where it is desired to dis- 
tribute the sound equally in all directions the mushroom head 
trumpet—shown in Fig. 1l—is often used. This trumpet is that 
for the Casquets Rock Lighthouse and is 22ft. in length of cast iron, 
with a mushroom top 6ft. in diameter. In cases where neither the 
mushroom form of trumpet nor the horn siren is used, the single 
bent trumpet is arranged to rotate through a considerable angle. 


(To be continued.) 








NAVAL ENGINEER OFFICERS. 





THE following question and answer were, on Friday, issued with 
the parliamentary papers :— 

Lord Charles Beresford asked the Secretary to the Admiralty 
the number of engineer officers short in the fleet both at home and 
abroad, specifying the number in the following ranks, viz., chief 
engineer, engineer, and assistant engineers, also the number of 
engine-room ratings short in the following ranks, viz., engine-room 
artificers—stating trades—boilermakers, engine fitters ; also the 
number of stoker ratings short throughout the fleet; also the 
number of engineers now doing duty in lieu of chief engineer, and 
the number of assistant engineers now doing duty in lieu of 
engineer; also the regulation number of engine-room ratings 
required at home ports for care and maintenance parties of battle- 
ships, first-class cruisers, second-class cruisers, third-class cruisers, 
gun-vessels, and torpedo boat destroyers respectively ; and also 
the average number of engine-room ratings employed at home 
ports, at the present date, for care and maintenance parties of the 
class of ships named in the preceding paragraph. 

Mr. Arnold-Forster: The number of engineer officers short, as 
compared with the numbers voted for the year ending March 31st, 
1903, are as follows:—Fleet, staff, and chief engineers, 10; 
engineers and assistant engineers, 41; engineers and assistant 
engineers are classed together in the authorised numbers, as 
promotions depend upon length of service. In the case of engine- 
room ratings, the shortage as compared with the numbers voted is 
as follows:—Engine-room artificers—consisting of 55 fitters, 7 engine- 
smiths, 57 boilermakers, 12 coppersmiths—131; stokers, 529. 
Although an addition of 529 stokers would make up the numbers 
authorised to be raised during the present year, there will still be 
a shortage in the stoker class, as to which I have given the noble 
Lord the particulars to reply to another question. The increase of 
stokers asked for this year was limited to the increased numbers 
of the proper class, which it was believed could be raised in one year. 
One engineer is at present doing duty in lieu of a chief engineer, 
but there are no assistant engineers employed in lieu of engineers. 
In reply to the last paragraph of the question, the regulation 
number of engine-room ratings required for care and maintenance 
parties for vessels in the fleet reserve, compares with the numbers 
actually borne, as follows :— 


Required Borne 
IO 55 nce ay: ee 20 KE oe ee. 145, cos 
First-class cruisers .. .. .. 4438 .. .. .. .. 374 
Second-class cruisers .. .. 479 .. .. «. « 457 
Third-class cruisers... .. .. 52 .. .. «© -. 2 
ko. a Ce eee, 37 
Destroyers .. «. «+ ce «- S88 299 


The totals for all classes of vessels are 1647 required, as compared 
with 1573 borne, or a shortage of 74. I ought, however, to add 
that there are still nearly nine months of the financial year to 
expire, during which it is hoped that such deficiences as exist may 
be materially reduced, if not altogether removed. 








THE BRITISH ASSOCIATION OF WATERWORKS ENGINEERS.—The 
seventh annual general meeting of the British Association of 
Waterworks Engineers will be held at Leicester on Tuesday, 
Wednesday, Thursday, and Friday, the 22nd, 23rd, 24th, and 25th 
of July, under the presidency of Mr. Frederick Griffith, M. Inst. 
C.E., waterworks engineer to the Corporation of Leicester. The 
following papers will be discussed :—(1) ‘‘Rural Water Supplies,” 
by H. G. Keywood and James Dewhirst ; (2) ‘‘ Standardisation of 

yater Fittings,” by R. S. Lloyd, M. Inst. C.E.; (3) ‘Turbine 
Pumping Plant at the Guildford Waterworks,” by C. G. Mason, 
A.M. Inst. C.E.; (4) ‘‘Turbine Pumping Plant at the Windsor 
Waterworks,” by C. Sainty, M. Inst. M.E.; (5) ‘‘ Water Power 
Pumping Plant at the Reading Waterworks,” by A. T. Walker, 
A.M. Inst. C.E. Note.—The above three papers will be discussed 
together. (6) ‘Electrolysis of Cast Iron Water Mains,” by 
W. H. Humphreys, A.M. Inst. M.E.; (7) ‘‘The Application of 
Suspended Steam Pumps to the Sinking of Deep Shafts,” by W. 
Price Abell, Wh.Sc., M. Inst. C.E. The following papers will be 
circulated at the meeting but not discussed :—(1) ‘* Description of 
the Leicester Waterworks,” by the president ; (2) ‘‘ Description 
of the Loughborough Waterworks,” by Messrs. G. and F. W. 
Hodson, MM. Inst. C.E.); (3) “‘ Description of the Northampton 
Waterworks,” by F. Tomlinson ; (4) “The Utilisation of the Upper 
Waters of the Derbyshire Derwent,” by J. B. Everard, M. Inst. 
C.E., F.G.S. A lecture, entitled “‘ Domestic Filtration,” will be 
delivered Ly Dr. Joseph Priestley, B.A., M.D., D.P.H. Various 
visits to works have also been arranged. The annual dinner of 
the Association will take place in the Mayor's Rooms, Museum 
Buildings, on Tuesday, July 22nd at 7 p m. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE improved tone in the engineering trades indicated last week 
continues, and has indeed become still further pronounced, since 
several additional good contracts have been given out. Some 
satisfactory orders have been given out for various classes of 
material. Orders are also coming in rather more fully for tire 
flats and half-rounds, chiefly in mild steel. Bolt rods and nut bars 
are showing rather more business, Link-rod iron continues in fair 
request, and rivet bars are in steady call in all qualities. The 
nail and small rod mills are working with fair regularity, 

A feature in the steel trade is the presence once more of 
American inquiries for structural sections, such as angles, girders, 
&c. Local steel makers have replied to several such inquiries 
during the past few days, but I am informed that in most cases 
the Americans want the prices cut so fine that it is hardly worth 
while local firms taking the business. For the ordinary run of 
trade, steel prices remain about as follows :—Bessemer billets, £5 
to £5 5s.; best Siemens, ditto, £5 5s, to £5 10s.; mild steel bars, 
£6 10s. to £7 ; steel plates, £6 10s. to £7 10s.; steel girders, £6 to 
£6 5s.; steel angles, £5 15s. to £6 5s, 

rders taken verbally at the quarterly meeting have been con- 
firmed during the week by letter, and it is a favourable indication 
of the contidence which consumers have in the future that in some 
eases they have cower to take an increase upon the quantities 
originally arranged for. This is particularly the case in regard to 
steel and some descriptions of finished iron. 

Pig iron prices are, with regard to some descriptions, as much 
as 2s. or 2s, 6d. dearer than three months ago. The output still 
continues limited, and quotations are about as follows :—Forge 
qualities, Staffordshire cinder, 50s.; part-mine, 53s. to 55s.; all- 
mine, 57s. 6d. to 67s. 6d.; best ditto, 77s. 6d. to 803.; cold-blast, 
95s. to 100s.; Northamptonshire, 51s. 6d. to 53s ; Derbyshire, 
52s. 6d. to 53s, 6d.; Lincolnshire, 53s. 1d. to 55s. 7d.; and North 
Staffordshire, 53s. 6d. to 54s. 6d. 

In the finished iron trade the chief feature is the satisfaction 
which is finding expression among the marked bar firms at the 
success of their efforts to obtain the adherence of other parts of the 
kingdom to the new minimum quotation of £6 15s. 

Marked bars continue £8 1 Other descriptions of finished 
iron are quoted as follows :—Earl of Dudley’s brand, £9 2s. 6d.; 
second grade, £7 10s.; common unmarked bars, £6 12s. 6d. to 
£6 15s.; North Staffordshire bars, £6 15s.; angles, £7 10s. to 
£7 15s.; sheets, singles, £7 15s. to £7 17s. 6d.; doubles, £7 17s. 6d. 
to £8; trebles, £8 10s. to £8 12s. 6d.; galvanised corrugated 
sheets, f.o.b. Liverpool, £11 10s. to £12; hoop iron, £7 5s. to 
£7 10s.; and gas strip, £7. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—The opinion most generally expressed amongst iron 
and steel trade representatives here is that the present position of 
the market is very difficult to understand, and that it is still more 
difficult to form any sort of reliable forecast as to the future. The 
steady upward movement has now over a considerable period been 
30 per! maintained that higher prices would seem to be fairly 
well established, but there is not a corresponding improvement in 
the volume of business passing through. That there must, how- 
ever, be a fairly large consumption going on is evident from the 
fact that makers and manufacturers are not only disposing of their 
— but are exceedingly short of stocks, and a soma a good 
deal of material has lately been shipped to the United States, this 
would not be sufficient to take off surplus production, provided 
home requirements were very much below the average. The 
absence of briskness in the market is apparently due to the caution 
with which merchants and consumers are for the present buying, 
and is only a confirmation of the feeling of uncertainty already 
referred to. That just now there is a turn for the better in trade 
is generally admitted, and even if no further upward move in prices 
should take place, current rates, for the present at least, are not 
likely to undergo any really material alteration. 

Buying to a moderate extent in pig iron was reported generally 
on the "Change meeting at Manchester on Tuesday, and prices 
were not only very firm at late rates, but in some cases showed a 
further stiffening on last week’s quotations. Lancashire makers 
have been booking moderate parcels at 59s. 6d., with 59s., less 25, 
as their minimum basis for No. 3 foundry, delivered Manchester. 
For Lincolnshire No. 3 foundry, the list basis remains 54s. net, 
but it is oe where makers are quoting under 54s. 6d. net, 
and for good Derbyshire brands the minimum rates are about 57s. 
to 58s, net, delivered Manchester. Forge qualities remain firm at 
last week’s quotations, Lancashire makers asking about 55s., less 24, 
with Lincolnshire 53s, 8d. net, delivered Warrington. Middles- 
brough is strong at from 58s. 10d. net as the medium for ordinary, 
up to 59s. 10d. for some special brands, by rail Manchester. In 
Scotch iron there is a wide margin in quotations for different 
brands, these averaging 58s. 3d. to 58s. 6d. Eglinton, 62s. 6d. to 
63s. Glengarnock, and 63s, 9d. Gartsherrie, net, delivered Man- 
chester docks. 

Finished iron-makers, as anticipated last week, have officially 
raised their list basis for bars, Ata meeting held in Manchester 
on Tuesday, the arrangement come to at the Birmingham quarterly 
meetings to fix the minimum at £6 15s. was confirmed. Prior to 
the Birmingham quarterly meeting merchants were eager to buy 
at £6 12s, 6d., and in one or two cases makers sold pretty freely 
at this figure, but generally merchants could only secure 
limited quantities. he business put through at £6 12s. 6d. 
has, however, been sufficient to check further buying for 
the present at £6 15s., and only occasional small parcels have 
been sold on this basis. The position, in fact, is that it is not 
any large demand which has brought about the advance, but 
mainly the increased cost of production, and in view of this 
merchants and large users may probably be content to go on 
with what they have already bought as long as possible before 
placing out further orders. The associated makers are, however, 
firm at the advanced basis, and where buyers are in actual want 
this will have to be paid. At the same meeting the question of 
the list basis for hoops was discussed, but any ~ Fano in this was 
not considered advisable, and prices remain £7 2s. 6d. random to 
£7 7s. 6d. special cut lengths delivered here, and 2s. 6d. less for 
shipment, with a moderate business doing at these figures. Sheets 
are strong at recent rates, averaging about £8 7s. 6d. delivered 
here. Nut and bolt makers state that business is improving, but 
not to a sufficient extent to enable them to raise their list rates 
following on the upward move for finished iron. 

Prices in the steel trade are without material change. Hema- 
tites are firm at the advance recorded last’ week, 69s. to 70s. net 
being the minimum quotations for No, 3 foundry, delivered Man- 
chester. Local-made steel billets are firm at £4 18s, 9d. Warring- 
ton, and £5 Manchester, net ; steel bars are generally stiffening up 
to £6 12s, 6d. and £6 15s, as the minimum, although some special 
sales have been made during the past week at under these figures. 
Common plates average about 5s. to £6 7s. 6d., with boiler 

lates strong at £7 10s., less 24, delivered Manchester district. 

o large weight of business is giving out in the steel trade, but 
makers are mostly very well sold, and not at -all anxious about 
booking further orders just now. : 

Any real activity in the engineering trades is still confined to 
the electrical, lccomotive building, and boiler-making branches, a 
considerable portion of the new work coming to hand in the last- 
named department being due to the large number of electric 
power stations that are being put up in all directions, Machine 
toolmakers are in some sections booking more new orders, but 
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generally are not at all full of. work. Stationary engine builders, 
apart from high-speed engines for electrical requirements, are but 
indifferently occupied. Hydraulic engineers are fairly well engaged, 
and there is a good deal of bridge and girder work going on. The 
general engineering and millwrighting trades are not at all brisk, 
and except in one or two special departments textile machinists 
remain exceedingly short of orders, 

The condition of the engineering trades is very fairly repre- 
sented in the returns of the workmen’s organisations, which report 
it as not more than moderate in most Lancashire centres, and bad 
in some of the districts, chiefly those identified with the textile 
machine-making industry. So far as the number on unemployed 
benefit is concerned, this shows no material change, averaging 
from 3 to 4 per cent. locally in the Amalgamated Society of Engi- 
neers and the United Machine Workers’ Association, and 1 per 
cent. in the Steam Engine Makers’ Society. 

The question of the premium bonus system is still occupying 
attention in this district. The local conference that had been 
arranged between representatives of the Amalgamated Society of 
Engineers and the Employers’ Federation has been abandoned, and 
the matter is for the present in the hands of the Executive Council 
of the pssst and the central authorities of the Federation. In 
the Liverpool district some difference has arisen at the works of a 
new firm on the question of payment for overtime, and the machine 
question has come to the front at the Corporation tramway works, 
the men alleging that labourers have been put upon machines, and 
handymen put to do repairs on the cars, which is claimed as fitters’ 
work. 

A slow, dragging sort of demand is the general report as regards 
all descriptions of round coal. Very few of the collieries are now 
working more than four days, many of them only three days per 
week, and a good deal of stock :saccumulating. Special clearance 
lots are pushed for sale here and there at. low figures, and short 
contracts over the next two or three months are being taken at 
under current rates where collieries have surplus output on their 
hands. Current prices, however, remain without quotable change, 
and on contracts over the ensuing twelve months, collieries are 
holding pretty firmly to present prices. 

The house-fire coal trade is extremely quiet, but coalowners are 
not attempting to force business and are preferring to either run 
short time or put surplus production into stock rather than press 
sales at lower prices, yr where they have temporarily to meet 
competition from outside districts which may be threatening their 
regular trade. 

‘rhe same steady position is, however, scarcely being maintained 
in the lower qualities of round coal, which are becoming more and 
more plentiful on the market, with surplus output coming in from 
outside districts at very low figures. ‘I'he demand for steam and 
forge purposes is fairly well maintained, but supplies just now on 
the market are so largely in excess of requirements that many 
collieries have a good deal of surplus to dispose of, and to get rid 
of this promptly low-cut prices are occasionally taken, especially 
for shipping orders, At the pit 8s. 6d. to 9s. remain the average 
quoted rates, but for special clearance sales 8s. and even 7s. 6d. is 
here and there being temporarily accepted. 

The position as to engine fuel, which has varied considerably of 
late, is just now being strengthened by the wages disputes in the 
Derbyshire, Yorkshire, and Staffordshire districts, from which 
recently large supplies of slack have been coming upon this market 
at very low competing prices, but where many of the pits are for 
the time being stopped. The continued unsatisfactory condition 
of the cotton trade is, however, a disturbing feature, whilst the 
numerous holidays which are now commencing in the large 
Lancashire manufacturing districts will also, for the ensuing month 
or so, tend to temporarily diminish requirements. Prices, however, 
are being very steadily maintained at about the basis rates that 
have been quoted recently, best qualities of Lancashire slack still 
fetching from 6s. 6d. up to 7s. for some special sorts, with inferior 
descriptions ranging from 4s, 6d. and 5s, upwards at the pit. 
Recently some very cheap lots of slack have been sent into this 
district from Derbyshire, but from the cause above mentioned 
there is less of this Just now being offered. 

The shipping trade remains unsatisfactory, and in some cases 
special clearance sales have been reported as low as 9s. 3d. to 
9s, 6d., with good qualities of steam coal still quoted 10s. to 10s. 3d. 
per ton, delivered ports on Mersey. 

Coke maintains an exceptionally strong tone, makers reporting 
inquiries in excess of their production, and no difficulty in obtain- 
ing late rates, with a tendency to harden, in some cases, on quota- 
tions for forward delivery. At the ovens prices are firm at 22s. to 
24s., best Lancashire foundry, and 13s. 6d. to 14s. 6d. furnace 
cokes, with Yorkshire good washed furnace cokes 13s. 6d. to 14s., 
and special sorts 14s, 6d. per ton, 

Barrow.—There is still a very firm and steady tone in the hematite 
pig iron trade, and business is being done on a fuller scale than was 
the case a few weeks ago. The demand for Bessemer iron is not only 
fuller on prompt but on forward account, and the increase in the 
make, brought about by the putting of an additional] furnace in 
blast, thirty-seven furnaces now blowing compared with thirty- 
five in the corresponding week of last year, has been more than 
justified by the fuller requirements of consumers generally. 
Makers, who are all well off for orders, are still quoting 61s. per 
ton for mixed Bessemer numbers, net f.o.b. Warrant iron is 
quoted at 60s, 3d. net cash sellers, buyers 14d. less. Stocks have 
been decreased this week by 775 tons, and now stand at 15,232 
tons, There is only a small business in forge and foundry sorts ; 
but that is the usual fact when prices are above the normal. 
Warrant iron is only being dealt in to a small extent, and holders, 
generally speaking, are very firm. 

Iron ore finds a very steady market, and th2re is no difficulty in 
selling the best sorts, while recently a good business has been 
done in lower grade ores. Good average samples are quoted at 
12s. per ton net at mines, with best sorts at 16s.; while Spanish 
ores are at 15s. 9d. per ton delivered at West Coast ports, which 
means ls, to 1s. 6d. per ton more at the furnaces, 

Steelmakers are very busy on all classes of produce, but more 
particularly in steel rails and tram sections, orders for which are 
very fully held on home and colonial account, and it is very pro- 
bable that further orders of considerable importance, and repre- 
senting a heavy tonnage, will be placed later on in the season. 
Makers still quote £5 10s. per ton for heavy rails of ordinary sec- 
tions, and £5 15s. is the price of ship plates, for which orders are 
better held than they have been for some time past. Other classes 
of steel are in good demand, and the general outlook in the steel 
trade is satisfactory. 

No fresh orders are reported in the shipbuilding and marine 
engineering trades, but builders are very busy, and although the 
demand for new shipbuilding tonnage is quiet, there is every 
chance of considerable business coming to Barrow. 

Coal and coke are in fair demand, but the general tone of the 
market is quiet, and prices are low. 

The export shipping trade is very well employed. During last 
week 14,604 tons of iron and 11,199 tons of steel were shipped from 
North-West Coast ports, as compared with 4681 tons of iron and 
6913 tons of steel, an increase of 9923 tons in iron, and in steel an 
increase of 4286 tons. The shipments of iron this year represent 
224,897 tons, and steel 284,423 tons, as compared with 183,122 tons 
of iron and 245,199 tons of steel, an increase in iron of 41,775 tons, 
and in steel an increase of 39,224 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE South Yorkshire coal trade is at present in an exceptionally 
troubled state. The council of the Yorkshire Miners’ Association 
are seriously exercised over various differences betwixt their 
members and their employers, 


The greatest of all the disputes at 








present is that at Denaby and Cadeby. The men, however, have 
agreed to resume work, and to tender notices to terminate their 
contracts for service in a legal way. Mr. Benjamin Pickard, who 
is the secretary of the Association, is reported to have stated last 
Monday that upwards of twenty firms were stopped that day on 
account of excessive wage reductions. The award of Lord James 
of Hereford having come into force on the first making-up day in 
July, Saturday, the 12th inst., was the first pay day under the new 
arrangement. Mr, Pickard states that at many places reductions 
have been imposed upon the men of 20 per cent., in others 15 per 
sant 12} per cent., instead of the 10 per cent. decreed in the 
award, 

The coal trade itself is in rather a lifeless condition at present. 
In house coal the summer weather is now diminishing consump- 
tion, and it is only the reduced output which prevents prices 
‘“‘tumbling.” Some of the house-coal pits are working five days 
per week, but this is by no means general, many of them only 
making three days. Best Silkstones continue to fetch up to 
13s. 6d. per ton, Barnsley house from 11s. to 123. per ton, seconds 
from 10s. per ton, nuts from 9s. 6d. per ton. Coal for export still 
maintains the briskness already reported. British railway com- 
panies are receiving full deliveries, and a good market is found for 
all steam coal brought to bank. ‘lhe question of contract prices 
has not yet been fully settled, but it is expected that quotations 
will be finally fixed at from 8s. 9d. to 9a. per ton according to 
circumstances. Tenders for gas coal are being accepted at about 
the same figure. Coke is more inquired after, and there is better 
business doing in small coal, though not in the commoner qualities. 
Good smelting coke fetches from 11s. to 12s. per ton at the ovens. 

In the iron and steel trades the scarcity of stocks and diminished 
production have affected prices. In some instances Is. to ls. 3d. 
per ton more is being obtained, otherwise the iron and steel trades 
are not in a satisfactory condition. A very quiet demand is re- 
reported for finished iron, and there is not much prospect of any 
immediate improvement. Bessemer and Siemens steels are fairly 
firm, the lowest quotation for Bessemer slabs and billets being 
£6 15s. and for Siemens £7 5s. 

The Imperial Japanese Government has just ordered from 
Messrs. Davy Brothers, Park Works, an armour plate mill of 
similar type to that recently supplied by the same firm to Messrs. 
Armstrong, Whitworth and Co., of Manchester. The plant com- 
prises a 48in. armour plate mill with three-cylinder reversing 
engine developing 12,000 horse-power. The mill, it appears, is 
useful f.r other work besides armour manufacture, such as plates 
for boilers, girders, and ship work. 

The members of the North-East Coast Institution of Engineers 
and Shipbuilders visited the steel and iron works of CharlesCammell 
and Co., Limited, Sheffield, on the 16th instant. At the Grimes- 
thorpe Works they witnessed the process of casting a large ingot 
and other castings, the manufacture of steel shells, steel tires, the 
forging of an armour-plate slab under 6000 tons hydraulic pressure, 
the forging of straight shafting, the manufacture of springs, buffers, 
&c. At the Cyclops Works an armour plate was rolled. 

The annual demonstration of the Derbyshire miners took place 
at Chesterfield on the 14th inst. The resolutions submitted called 
upon members of the Union to obey loyally the decision of the 
chairman of the Conciliation Board, Lord James of Hereford, and 
attributed the reduction in wages partly to the fact that counties 
outside the Federation area had accepted reductions, and partly to 
the Government imposing the 1s. tax on export coal. The resolu- 
tion also protested against the corn tax and condemned the 
Education Bill. The second resolution dealt with mining matters 
solely, calling for amendment of the Compensation Bill and pressing 
forward the claim for an eight hours’ day. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH there is not much doing in the finished branches of the 
iron and steel industries, yet the situation for pig iron makers 
generally is a sound and satisfactory one, and a good trade is being 
done by them at improving prices; indeed the demand for the 
higher qualities of ordinary Cleveland pig iron is in excess of the 
present supply, and there has set in at last an improvement in the 
hematite pig iron trade which has long been lagging. Much of 
the present improvement in our pig iron trade is due to American 
influences. Pig iron makers not only here but also in Scotland and 
Cumberland have booked a good many orders from consumers in 
the United States, and this is in part making up for the reduction 
in business with Germany. Not for over twenty years have Cleve- 
and makers sold so much iron to the States. During the first six 
months of this year they shipped to America over 25,000 tons of 
pig iron, but deliveries are being made at a quicker rate this 
month, and there is reason to believe that the total deliveries for 
July from the Tees across the Atlantic will reach 12,000 tons, 
while as much is due for delivery in August, judging from the 
steamers that have been chartered during the last fortnight. 
The deliveries will include not only ordinary Cleveland pig 
iron, but also hematite, spiegel, and ferro-silicon, and the rate 
of freight to Philadelphia is the low one of 7s. per ton. Cleveland 
is not only profiting directly, but also indirectly, by the increase of 
business with America, for the larger American demand for Scotch 
iron leads Scotch consumers of pig iron to take more Cleveland 
iron. 

The influence that America has on our pig iron trade has never 
been so great since 1880 as itis now. How great this is may be 
gauged from the fact that towards the close of last week, when 
the news from the States was less favourable, and there was a 
rumour that the miners’ strike across the Atlantic had collapsed, 
warrant prices in this district dropped with a run, and within two 
days there was a decline of 1ld. per ton in Cleveland warrants. 
However, it was seen on Tuesday that subsequent reports did not 
bear out the earlier ones, and the market regained its strong 
position, prices being advanced even more quickly than they fell. 

Makers generally did not reduce their quotations in sympathy 
with the drop in warrants, but have kept to 51s. per ton as their 
price for early f.o.b. deliveries of No. 3 Cleveland pig iron, but 
they can only supply small quantities, as the production of this 
quality has been very short during the last three weeks. Even 
where it is a case of the fulfilment of old contracts makers cannot 
always supply the iron, and have to return the orders. They 
cannot furnish what the furnaces are not making, and what they 
have not in stock. The scarcity of No. 3 may be illustrated by the 
report that one steamer had to be sent to seven wharves before her 
cargo of No. 3 was made up, and delay in loading vessels with this 
quality is by no means uncommon. There is plenty of No. 3 in 
the public warrant stores, but consumers are not very eager to 
take it out on account of the influence a rapid decrease would have 
in raising the prices of pig iron generally. No. 1 Cleveland 
ordinary pig iron is at 53s., and No. 4 foundry at 50s. 3d. The 
prices realised for warrants and all foundry qualities of Cleveland 
pig iron are the best that have been paid since the last quarter of 

900. 


Forge qualities of Cleveland pig iron are no longer scarce, as 
they have been produced in larger quantities during the last three 
weeks, and the difficulty that was experienced a few weeks ago in 
getting supplies has disappeared. The prices have not improved 
at the same rate as those for foundry iron, and forge iron 1s now 
relatively the cheaper. Grey forge is at 48s, 9d.; mottled at 
48s, 3d.; and white at 47s. 6d. per ton. 

A better demand has at last sprung up for hematite pig iron, 
and there is reason to believe that the long delayed improvement 
is commencing. Makershave long kept the price of mixed numbers 
of East Coast hematite iron at 57s. per ton, but the last seller at 
that figure has disappeared, and now producers are quoting and 
realising 57s. 6d., which itself is only a poor price when compared 








with what is asked for Scotch and Cumberland hematite. No. 4 
hematite is at 54s. 6d. Spiege! is quoted at 85s. per ton. 

The basic pig iron business showed improvement, and our chief 
competitors—the Germans—are no longer forcing their iron upon 
the market, for they are well sold ahead, and for the next few 
months will not have any surplus to export. The improvement in 
the rail trade has also had a good influence on the basic pig iron 
market, a greater quantity being needed at our rail manufactories. 
The tendency of prices thus is upwards. 

The exports of pig iron from the Cleveland district, it is signifi- 
cant, are this month considerably in excess of those of last month, 
and what is more, the deliveries to oversea customers are quite 
double those reported in June. The United States and Germany 
have taken more, as also has Scotland, which is receiving 1500 tons 
per day of pig iron from Cleveland. The total shipments to all 
quarters this month, up to 16th inst., reached 47,513 tons, as com- 
pared with 39,714 tons last month, and 56,624 tons in July, 1901, 
also to the 16th. The stock of Cleveland pig iron in Connal’s 
puolic warrant stores on the 16th was 150,673 tons, a decrease this 
month of 1589 tons. 

The demand for steel rails continues to improve, good orders 
coming forward on export account, and mills are now fully 
employed ; in fact, not for two years have manufacturers been so 
well off as they are now. Evidently railway enterprise, which for 
a considerable time has been at a low ebb, is being resuscitated. 
This is also seen in the increased demand for bridgework, especially 
on Indian account, there having been inquiries during the last 
fortnight for large quantities. Heavy steel rails are quoted at 
£5 10s. net at works. Cast iron chairs, for which the demand is 
somewhat better, have been raised to £3 12s. 6d. net at works, but 
probably that is due more to the increased price of pig iron than 
to the actual increase in business. 

The plate and angle trades are very quiet, orders being few, 
and business in these branches is not likely to improve until the 
shipbuilding and engineering industries are more favourably 
situated. Steel ship plates are maintained by the syndicate at 
£5 15s.; steel boiler plates at £7 10s.; steel ship angles at 
£5 12s, 6d.; and iron ship plates and angles at £6 2s. 6d., al] less 
24 per cent. The manufacturers’ syndicate here and in Scotland 
keep the price of common iron bars at £6 5s., less 24 per cent., 
and otber qualities in proportion, but there is not much doing. 

Mr. H. Worsdell, assistant carriage and wagon works manager 
for the North-Eastern Railway Company at York, has been 
appointed chief assistant mechanical engineer for the Great 
Ventral Railway, with the supervi-ion of the carriage and wagon 
works of that line. 

The coal trade is in a more satisfactory condition, and mostof the 
2ollieries raising steam coal are fully occupied, as also are those 
producing good gas coals, while the orders on the books guarantee 
regular work for the next two months at least. So well are the 
coalowners sold that they cannot do much in the way of selling 
‘or prompt delivery. For best steam coal lls. 3d., f.o.b., is now 
being paid ; for seconds, 9s. 6d. to 10s. 3d.; and for smalls, 5s. 3d. 
to 5s. 6d. Best gas coals are at 9s. to 9s. 3d. per ton f.o.b., with 
seconds at 8s. 6d. A better demand has sprung up for unscreened 
bunkers, for which 8s, 9d. will be paid. The coke trade is more 
tavourable to the sellers, 17s. 6d. to 18s., f.o.b., being paid for 
foundry qualities, and 15s. 3d. for medium coke, delivered at the 
furnaces in the Middlesbrough dsitrict. It has been officially stated 
that the average price realised for Northumberland coals during 

he three months ending May 31st was7s. 3-64d. per ton, a decrease 
of 4-55d. on the previons three months, and wages of miners are 
reduced 3? per cent. 

The Tyne Improvement Commissioners have had underconsidera- 
tion the necessity for fitting anti-coal breaking appliances at their 
staiths and the Albert Edward Dock. Such appliances are adopted 
at Cardiff and also at Blytb, and it was stated at the meeting that 
the Admiralty favoured the ports which could ty anti-break- 
age apparatus. Such appliances are frequently as for by the 
colliery owners. It was ultimately agreed to ascertain to what 
extent shippers would be prepared to use and to pay for such appli- 
ances before the cost was incurred. In the last six months the 
Tyne has shipped 6,857,425 tons of coal and 156,342 tons of coke, 
as against 6,943,227 tons of coal and 185,767 tons of coke in the 
first half of 1901. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE firmer feeling noticed in the iron market in the last week 
or two is maintained. The demand upon stocks is greater than it 
has formerly been for a long time, and it is understood that the 
makers of pig iron have in not a few instances sold their output 
for a poor 2d time ahead. . 

There has been comparatively little doing in Scotch warrants, 
which are indeed scarce in the market. Weaker cables from 
America, and the fact that there are few purely speculative buyers 
of Scotch warrants, tended rather to weaken prices in the early 
part of the week. The cash rates varied from 56s. 14d. to 55s. 5d., 
and business was reported at 55s. 11d. for delivery in eleven days. 
A considerable amount of Cleveland iron changed hands at 
50s. 74d. to 50s. 14d. cash, 50s. 9d. to 50s. 4d. one month, and 
50s. 44d. for delivery in twenty-eight days. Cumberland hematite 
has been done at 60s. 6d. to 60s. one month. 

The prices of Scotch makers’ pigs are generally higher. Govan, 
No. 1, isnot quoted, No. 3, f.o.b. at Glasgow, 59s.; Carnbroe; No. 1, 
58s, 6d.; No. 3, 55s. 6d.; Clyde, No. 1, 67s.; No. 3, 58s.; Calder, 
No. 1, 67s. 6d.; No. 3, 57s. 6d.; Gartsherrie, No. 1, 68s.; No. 3, 
59s.; Summerlee, Langloan, and Coltness, Nos. 1, 70s.; No. 3, 
59s.; Glengarnock, at Ardrossan, No. 1, 68s.; No. 3, 58s.; lin- 
ton, at Ardrossan or Troon, No. 1, 59s.; No. 3, 55s.; Dalmelling- 
ton at Ayr, No. 1, 58s. 6d.; No. 3, 54s. 6d.; Shotts at Leith, 
No. 1, 70s.; No. 3, 59s.; Carron at Grangemouth, No. 1, 68s. 6d.; 
No. 3, 58s. 6d. per ton. 

‘The output of pig iron is well maintained. There are 85 furnaces 
in blast in Scotland compared with 75 at this time last year. 

The shipments of pig iron from Scottish ports in the past 
week have been 8968 tons, being 4229 tons more than in the same 
week of 1901. Since January Ist these shipments have amounted 
to 173,925 tons, being 28,647 tons more than in the corresponding 
week of last year. ‘The arrivals of Middlesbrough pigs at Grange- 
mouth were 9059 tons, a decrease on the week of 563 tons, but 
there is a total increase in these arrivals since the beginning of the 
year of 52,900 tons. 

The stock of pig iron in Glasgow warrant stores shows a 
further considerable decrease this wesk, and amounts in the aggre- 
gate to about 28,000 tons. 

In the finished iron trade there is a firmer feeling, and satisfac- 
tion is felt at the advance that has taken place in English bars. 
The makers have fair orders in hand, buta considerable number 
of them are now closing their works for the holidays. 

The coal trade has naturally been quiet in the home branch, the 
warm weather keeping down the household demand, and the 
requirements of a ee consumers for the next week or 
two will also be much reduced by the holidays, In the past week 
the coal shipments have been remarkably good, exceeding those of 
the previous week by about 20,000 tons. The shipments from 
Scottish ports amounted in the ate to 238,425 tons, against 
218,752 in the preceding week, and 217,252 in the corresponding 
week of last year. The f.o.b. prices are a splint coal being 
quoted at Glasgow 9s. to Ys. 6d., steam 9s. 3d. to 9s. 6d., and ell 
9s. to 9s. 9d. per ton. Steam coal and the better qualities of ell 
coal have been in good demand. Splint coal was bought from 9s. 
to 9s. 3d., or 6d. to 9d. per ton below the prices paid twelve months 
ago, and the reductions on cannel coals ranged from 2s, to 5s. ~ 
ton. The Corporation will require to purchase 150,000 to 200,000 
tons additional coal in autumn. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE steam coal trade would appear to be entering upon its quiet 
time, which generally runs somewhat parallel with the slackening 
off in house coal demand. As regards house coal, the week opened 
with very meagre demand, and with fluctuating quotations, and 
complaints on ’Change, Cardiff, with respect to large steam were 
that the tone was weak and little forward demand. In steam coal 
of late the tendency to quotations under 16s. has been marked, 
and this week 15s. 6d. appeared to be the ordinary figure. 

Latest coal quotations, Cardiff, this week were as follows :—Best 
steam, lis. 6d. to 15s. 9d.; seconds, 14s. 9d. to 15s. 3d.; drys, 
13s. 6d. to 14s. 3d.; best small, weaker, 7s. 6d. to 7s. 9d.; seconds, 
6s. 9d. to 7s. 3d.; other kinds, 6s. 3d. to 6s. 6d.; best Monmouthshire, 
18s. 6d.; seconds, lls. 9d. to 12s. 3d.; best semi-bituminous small, 
7s. to 7s. 3d.; seconds, 6s, to 6s. 3d.; best house coal, 15s. to 
15s. 6d.; seconds, lls. 6d. to 14s.; No. 3 Rhondda, 14s.; brush, 
lls. 9d. to 12s.; small, 9s. 6d. to 10s.; No. 2 Rhondda, 11s. to 
lis. 3d.; through, 8s. 6d. to 9s. 6d.; small, 6s. 6d. to 6s. 9d. 

Patent fuel, 15s. 6d. to 16s. 3d. Coke demand continues firm, 
with little change in prices, furnace being quoted at 17s. 6d. to 
18s. 6d.; good foundry selling at 19s. to 22s.; and special at 23s. 
to 23s. 6d. On ’Change the consensus of opinion is, ‘‘ No strike.” 
Some agreement will be brought about between coalowners and 
colliers. 

In the Swansea districts various instances of slack work have been 
noticed. There is, however, rumours of improvement at some of 
the pits. In the Ystalyfera district prospects, both in bituminous 
and anthracite, are encouraging. 

This week Swansea quotes as follows:—Best anthracite, 20s.; 
seconds, 19s.; big vein, 17s.; red vein, 12s.; machine-made cobbles, 
22s.; ditto nuts, 24s.; ditto rough and fine peas, lls. 6d.; rubbly 
culm, 5s.; duff, 3s.; steam coal, 15s.; seconds, 12s.; bunkers, 
9s, 6d.; small, 7s. 3d. Bituminous: No. 3 Rhondda, 14s.; 
No. 2, 12s.; all Swansea cash 30 days, less 24. Patent fuel, 
13s. 9d. Coke, furnace, 17s.; foundry, 20s. Pitwood, 18s. Swansea 
cleared large fuel cargoes this week to Charente, La Rochelle, and 
Arcachon. 

Little has been stated publicly since the Commission was formed 
for inquiring into the extent and resources of the coalfields of the 
country, but I learn that the investigation is proceeding, and that 
the best authorities of the several districts are quietly at work. 

Every now and then I have referred to new winning, and this 
week have to record the striking of the 8ft. seam at Maesy- 
Marchog Colliery, Oullwyn, Neath Valley. 

In the Llanelly district the Belgian syndicate had an interview 
with the Property and Estate Committee this week with a view to 
“———— more land. 

n a run through the district this week evidences of industrial 
and railway activity were very visible. The leading works are 
busy with rails and tons and some important cargoes have been 
sent by the former to India, 2100 tons going to Calcutta from 
Cardiff, and 900 tons to Bombay from Newport. The Rhymney 
Railway was very brisk this week, with trains of iron are going up 
the hills, large despatches of rails coming down, long lengths of 
pig trucks from Dowiais, Cardiff to Machen, and seemingly unend- 
ing coal wagons to port, and on the Great Western the despatches 
of tin-plate bars from Dowlais and Cyfarthfa to Briton Ferry and 
the Western tin-plate works was considerable. 

On ’Change it was remarked that tin-plate prices were easier, 
and warrants showed a downward tendency. Market was reported 
in finished iron and steel slightly to be weaker. In tin-plates 
manufacturers are firm with their quotations, buyers somewhat 
holding off. Some mills repairing. A few manufacturers not so 
active pending settlement. An important meeting of the Welsh 
sheet iron and steel combination was held in Birmingham on 
Tuesday. Various leading concerns in the Midlands and North 
Wales were represented. It was reported that managers of 
various sections had been appointed as follows :—Landore Steel 
Works, Swansea, Mr. J. R. Wright; Panteg Steel Works, New- 
port, Mr. Butler; Weldon Ironworks, Stourport, Mr. Baldwin ; 
London office, Mr. S. L. Dene ; secretary, Mr. Hazleton. 

On ’Change, Swansea, mid-week, the following list of quotations 
in iron, steel, and tin-plate was issued :— 

Pig iron, Glasgow warrants, 56s. cash ; Middlesbrough No. 3, 
50s. 44d., 50s. 4d. to 50s. 9d. Other numbers in proportion. 
Hematite warrants, 59s. 10d. for mixed numbers f.o.b. Welsh 
merchant bars, £6 2s, 6d. to £6 5s, Bessemer tin-plate bars, 
£5 ; Siemens best, £5 2s. 6d. 

Steel rails, heavy sections, £5 10s. to £5 12s. 6d.; light, £6 10s. 
to £7 12s. 6d.; sleepers, &c., according to specification ; sheets, 
iron and steel, £8 2s. 6d. to £8 7s. 6d. 

eae? Bessemer steel coke, 13s. 6d. to 13s. 9d.; Siemens, 
13s. 9d. to 14s.; ternes, per double box, 28 by 20 c, 26s., 27s. to 
28s. 6d.; best charcoal, 15s. 6d. to 16s. 6d.; pig sheets for galvan- 
ising, 6ft. by 3ft. by 30 g., per ton, £10 10s. to £10 15s.; finished 
black plate, £10 15s. to £11 ; block tin, £127 to £125 5s.; spelter, 
£19 2s. 6d.; lead, £11 12s. 6d.; copper, Chili bars, £52 12s. 6d. to 
£52 17s. 6d. No iron ore prices were issued this week from 
Swansea. Cardiff and Newport quotations are as follows: — 
Tafna, 15s.; Rubio, 14s.; Almeria, 14s. 3d. Swansea received 
2430 tons of ore last week ; 2680 tons pig; 446 tons steel bars ; 
and 431 tons steel scrap. 

Pitwood at Cardiff has been somewhat easier of late. Irish 
wood continues to come into Newport. Latest Cardiff price is 
17s. 3d. to 17s, 6d. 

The death is announced of Mr. E. H. Watts, of Newport and 
Cardiff, of the United National Colliery. Mr. Watts was in his 
seventy-second year. He was a native of Blythe, Northumber- 
land, and though connected with Welsh coal interests, had not 
been a resident. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE Silesian iron market is reported to have been a trifle more 
animated last week, and the majority of the rolling mills were 
rather satisfactorily uccupied. A decided change for the better 
was noticeable in heavy plates, and the heavier sorts of structural 
iron, as well as railway material, have also been in fairly good call 
upon the week. The orders placed in the bar and sheet depart- 
ment are mostly for immediate delivery, forward contracts being 
exceedingly scarce. The girder trade shows a more confident 
tone, exports having been pretty extensive of late, which caused 
prices to stiffen a little. An i lar activity is going on at the 
ironworks in Rheinland- Westphalia; in many branches the reserve 
among consumers which was previously complained of has become 
more marked, and prices are but weakly maintained, while some 
establishments can boast of having plenty of orders for immediate 
delivery, and more work in prospect. 

The larger steel works, for instance, are briskly occupied, and a 
good number of foreign contracts were secured at fairly re- 
munerative prices. According to the Cologne Gazette, the Sieger- 
land Pig Iron Convention last week sold 16,000 t. spiegeleisen to 
America. Quotations for the different sorts of pig iron have not 
altered ; prices for billets and blooms are rather high, compared 
to those for finished articles, and malleable iron bars are somewhat 
weak in quotations. Girders have been in less lively request than 
last week, and in the sheet trade the slightly raised quotations 
appear to have induced consumers to hold Tock with their orders 
more than ever. Some pretty heavy rail orders for foreign con- 
sumption have been secured, but the prices fixed are unremune- 
rative. The position of the machine and wagon factories is 


unfavourable. 

The quiet tendency on the German coal market continues, and 
there was but very little business done in coal and coke on the 
whole ; a retrog 


e movement could even be felt. Deliveries in 





coke during June of present year are reported to have been 
550,000 t., exceeding those of June last year, while they were 
10,000 t. higher than in May of present year. Coal for coke- 
making is particularly languid, and stocksincrease. Stores of coal 
in the ports of the Upper Rhine are so heavy that further ship- 
ments of weight can ri be accepted ; to South Germany only 
very little is Sete sold, and Holland and Belgium have also, of 
late, bought much less than formerly. In June of present year 
deliveries of coal in Silesia were 1,328,760 t., against 1,404,730 t. 
last year, and during the first six months of the present year 
7,819,920 t. were produced, against 8,673,710 t. in the correspond- 
ing period the year before. 

The accounts that are given of the Austro-Hungarian iron busi- 
ness are anything but favourable, demand and inquiry in all 
departments being extremely limited. The want of employment is 
most keenly felt in the machine industry, but the railway companies 
are beginning to place their orders now, and so the machine and 
locomotive shops will soon be in lively activity ; 25 locomotives and 
36 tenders, worth 2-4 million crowns, have recently been ordered 
by the Austrian State Railways, the contracts being divided among 
four different works ; besides, several private railway companies 
have also placed orders. 

Though the sugar mills gradually begin to purchase their 
requirements in coal, the demand, generally, on the Austro- 
Hungarian coal market is very poor and much lower than last year, 
and the position all round remains hopeless. The coke trade is 
going from bad to worse ; even the lowest rates cannot induce 
buyers to come forward with their orders. 

An alteration in the position of the Belgian iron industry has not 
taken place upon the week ; the rolling mills are pretty actively 
engaged on orders previously booked, but fresh contracts are 
scarce, and purchases in pig iron have consequently been restricted 
to the utmost. For nearly all articles in iron or steel a falling off 
in demand can be reported, and, owing to the ever-increasing 
German competition, quotations have been inclined to become 
easier of late. But little hope is entertained with regard to 
improvements in the near future. 

In the Belgian coal trade, although there is no actual pressure 
of demand, the tone all round was stronger this week than last, 
and current quotations are likely to remain the basis prices during 
the present quarter, in spite of the endeavours made by consumers 
to reduce quotations, 

Only a quiet sort of business is transacted on the French iron 
market, and a good deal of reserve is still shown, but prices are, 
nevertheless, tolerably firm ; makers, of course, would not hesitate 
to accept lower rates if they were requested to do so when a large 
contract was offering, but consumers do not-care to put them to 
the test. There is, on the whole, less confidence shown now than 
in spring. 

In the Ardennes iron makers’ books are tolerably well filled, 
and a fairly regular employment will be maintained at the works 
for some weeks to come, and in the Haute-Marne the position 
generally in the iron trade is a little better than last week, plates, 
wire, and wire nails being in improving request. Scrap iron is 
neglected, but as few offers come on the market prices could be 
tolerably well maintained. 

A slack trade was done in coal and coke on the French market 
last week, but quite recently some heavy contracts have been 
booked, one for the East Railway, amounting to about 280,000 t., 
at the average price of 20f. p.t., to be delivered in 1905. The 
North Railway placed an order for 100,000 t., and the Paris Gas- 
works ordered about the same quantity. Several pits in the Pas 
de Calais district are reported to have secured these contracts. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 5th. 

THE newspapers have worked up another “termination ” of the 
anthracite strike, but in point of fact the situation remains un- 
changed, except that a few pumpmen and others have been 
brought up to go to work. Looking at the matter from the miners’ 
standpoint, the strike will continue until their resouces are 
exhausted, and if this yardstick is used to measure the duration of 
the strike it will be quite a while before 150,000 picks will be flying. 
However, the rumour of a break has had the effect of depressing 
the fancy prices at which coal is held in this city. Rumours are 
rife concerning the formation of a rival to the United States 
Steel Combination, but it is largely worked up in newspaper offices, 
where bright young men are kept employed at 25 dols. a week and 
upwards to work up sensational stuff when newsrunsdry. It would 
be interesting to know where the plants are that are to be com- 
bined. There is something up, however, as thirty experts of 
Roberts Pencoyd Mills have sent in their resignations, to take effect 
in thirty days. 

Plans are being prepared for a 2,000,000 dols. steel plant in the 
Mahoning Valley to be controlled by the allied interests of 
independent furnace owners. This project arises out of the fact 
that the United States Steel Corporation is arranging to make the 
Bessemer pig, which they have heretofore been buying from the 
Bessemer pig furnace owners. They will turn their pig into 
finished products and sell it in that way. Considerable uneasiness 
prevails in the trade over the possibility of such a degree of scarcity 
of material in August as will precipitate a demand that will force 
prices higher. Pig iron dealers and makers especially are apprehen- 
sive of trouble. The projection of furnaces is frequently announced, 
but no help can be expected from that source. It is believed that 
no more excessively large furnaces will be built. An 800 ton per 
day furnace is about the limit. Pig iron consumers are 
much concerned over recent showings as to stocks, and do not look 
forany relief. Bessemerand basic production is clearly inadequate. 
Foundry consumers are at present anxiously awaiting an opportunity 
to buy. Fresh negotiations have been entered upon to get Scotch 
and English iron. 

The railroad requirements are again appearing in sight. From 
very reliable sourcesit islearned that all the great systems will begin 
to order supplies within a month or two, Several have already 
done so, Locomotive builders recognise the urgency of the need 
of more facilities. The scarcity of cars is leading to better methods 
of car distribution and car handling. They will be run faster, 
loaded and unloaded more quickly, and delays will be lessened. 
Very good plans are being worked out to this end. The entire 
iron and stee] industry will be kept under a strain all next year 
from all present appearances, because of the multitude of new 
sources calling for material. Bridge building, next to steel rails, is 
calling for the largest quantity of material. The fixing of steel 
rail prices at 28 dols. has had a healthy effect on the trade, and 
in consequence there are fewer panicky orders coming in. 

: New York, July 12th. 

Financial men are watching Exchange NE! closely. London 
securities have been selling freely for several days. Gold exports 
are regarded as probable. Large receipts are noted from Klondike. 
Otherwise the financial situation is exceptionally sound. Congress 
adjourned without listening to the urgent requests of financial 
interests to enact some supplemental legislation which has been 
the subject of discussion and formulation in banking circles for 
a long time past. Preliminary reports of the Government income 
show that its pooniels for the fiscal year just closed are 92,000,000 
dollars over expenditures. 

Very favourable harvest weather prevails over most of the United 
States. Immense crops seem to be assured. Commercial failures 
for June are fewer in number and amount than for years, For 
the past six months the number was 5262 against 5465 for same 
time last year, represented by obligations of 27,000,000 dollars for 
this year and 32,000,000 dollars for first half last year. 

The iron and steel situation is much disturbed owjng to a 
heavier demand at this season than was counted on, ere is a 





lively scurrying about for raw material, and statistics’show that our 
buyers are seeking temporary relief abroad. The drift js 
inevitably to stronger prices. Just what relief we can rely 
upon from English and German sources seems to be enveloped 
in much obscurity. Billets are very badly wanted as well as 
pig iron, and from cables received to-day the German market 
price has advanced. Notwithstanding this, the demand must 
be satisfied, as people want material. Preparations are being 
made by vatrosd managers to make very extensive improvements 
involving the purchase of steel rails and structural material, 
Quite a percentage of these aggregated requirements will be met 
this autumn, if it be possible. At present writing much doubt 
prevails concerning the possibility of covering 1903 requirements 
to the extent that purchasers are likely to desire. A multitude of 
monotonous particulars might be given, but they would all focus 
in the one point, that recent events have emphasised the meagre. 
ness of present capacity as to all kinds of material. Under 
these influences, the possibility of a general advance in prices js 
attracting attention. Reference has been made to the frantic 
efforts made to increase capacity, a good deal of which will be 
manifested before these new sources of supply are in line. All 
great interests are getting ready for heavier demands, Agri- 
culture, mining, railroading, all are calling for much heavier 
supplies, The anthracite situation remains unchanged, though 
the newspapers—whose editors ought to know they are speaking 
falsehoods—-keep on predicting the termination of the strike 
‘next week.” That next week may come in September. Fue 
is getting scarce. Much inconvenience already exists. The soft 
coal vy eastward will be curtailed. Railroad earnings con- 
tinue phenomenally heavy, and rolling stock is far from being 
in sufficient supply. Locomotive builders are booking work for 
next year. The machinery interests continue fully employed, 
There are no evidences of weakness in any industry. The cotton 
crop reports lean to an enormous crop. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market remains about same; prices firm. House 
coal in fair demand, prices unaltered. Exports for week ending 
July 12th: Coal, foreign, 61,639 tons; coastwise, 23,460 tons. 
Imports for week ending July 15th: Iron ore, 4350 tons; pig 
iron, 770 tons; steel bars, 1087 tons; scrap, 130 tons; timber, 
1364 loads ; pitwood, 1858 loads, 

Coal: Best steam, 13s. 3d. to 13s. 6d.; seconds, 11s. 9d. to 12s; 
house coal, best, 15s.; dock screenings, 8s.; colliery small, 7s, 
to 7s. 3d. Pig iron: Scotch warrants, 56s. 6d.; hematite warrants, 
60s, 1d. f.o.b. Cumberland prompt; Middlesbrough, No. 3, 
50s. 10d. Ironore: Rubio, 14s. 9d. to 15s.; Tafna, 15s. to 15s. 6d, 
Steel: Rails, heavy sections, £5 10s. to £5 12s. 6d.; light ditto, 
£6 10s. to £7 10s. f.o.b.; Bessemer steel tin-plate i. £5; 
Siemens steel tin-plate bars, £5 2s. 6d., all delivered in the dis- 
trict, cash. Tin-plates: Bessemer steel coke, 13s. 6d. to 13s. 9d.; 
Siemens, coke finish, 13s. 9d. to 14s. Pitwood: 17s. 6d. to 18s., 
ex ship. London Exchange telegrams: Copper, £53 2s. 6d.; 
Straits tin, £128 10s, 








CATALOGUES. 


STERNBERG AND Co., Frankfort-on-the-Maine.—1902 circular of 
railway inspection cycles and motor cars. 

LAHMEYER ELECTRICAL COMPANY, Limited, 109, New Oxford- 
street, London.—Lists Nos. 15 and 16, devoted to belt-driven three- 
phase generators and multi-phase induction motors. 

GENERAL Evecrric Company (1900), Limited, Queen Victoria- 
street, London.—Circular No. I., 1009, on the ‘‘air to earth” 
system of perfect conductivity lighting conductors. 

CRESSWELL’S ASBESTOS COMPANY, Limited, Wellington Mills, 
Bradford.—Catalogue 6 of asbestos specialities, and a pamphlet 
entitled ‘‘ Principles and Practices of Lubrication.” 

UniTeD TELPHERAGE COMPANY, Broad-street, New York.— 
Circulars Nos. 22, 23, and 24 on applications of this system to rail- 
way stations, paper mills, and cross-country lines. 

CALLENDER’S CABLE AND CONSTRUCTION ComPaNy, Limited, 
Victoria Embankment, London.—This is a beautifully got-up album 
of photographic views of work carried out by this company in many 
parts of the world, 

NEWALL ENGINEERING Company, Limited, 36, Featherstone- 
street, London. Treatise on limits and limit gauges.—This is an 
interesting little work, and must have involved considerable thought 
and labour in its production. 

Bascock AND WILcox, Limited, Farringdon-street, London.— 
This is a well-appointed book entitled ‘“‘Steam: its Generation and 
Use.” Although devoted to the Babcock boiler, the book contains 
much information likely to be of use to steam users, and especially 
those who favour water-tube generators. The illustrations are 
excellently produced. 

THe Campbell Gas Engine Company, Limited, Halifax.—Four 
new sections of catalogue. Section A gives illustrations of oil 
engines of the latest design suitable for ordinary power purposes 
and for electric lighting plants, together with particulars of self- 
starting apparatus suitable for large engines. Section B contains 
particulars of small combined pumping plants consisting of oil 
engines and pumps suitable for various duties, and Section C con- 
tains particulars of oil engines and winding gear of various types. 
In Section E designs of mining pumps are shown for moderate and 
high lifts, as well as special types for water supplies and for pump- 
ing sewage and other thick liquids. 








TRADE AND BUSINESS ANNOUNCEMENTS. 





THE Pulsometer Engineering Company. Limited, has appointed 
Mr. W. D. Shaw-Browne as manager of its Liverpool office, 

Sm Joun A. Cocksurn, K.C.M.G., ex-Premier of South 
Australia, has joined the board of the Central Insurance Company, 
Limited, as a director. 

THE directors of Crompton and Co., Limited, have decided, 
subject to audit, to recommend the payment of a dividend at the 
rate of 6 per cent. per annum for the half-year ended March 31st 
last. 

THE Newton Electrical Works, Limited, Taunton, has purchased 
the gas and oil engine business lately carried on by Messrs. Allen 
and Barker, of that town. The business will proceed uninter- 
ruptedly, and on a larger scale. 

Messrs. ARCHIBALD D, DAWNAY AND Sons, Limited, engi- 
neers, of London and Cardiff, have appointed Mr. Hilliard 
Stephens, of 39, Victoria-street, Westminster, 8.W., as their 
agent for the metropolitan district. 

WE are asked to state that Mr. Philip Dawson, M. Inst. E.E., is 
joining the firm of Kincaid, Waller and Manville, 29, Great George- 
street, Westminster, and that the firm will henceforth be known 
by the title of Kincaid, Waller, Manville, and Dawson. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: ny it 
to the Orion, for service with t.b.d.’s, Engineers: A. Whitmarsh, 
to the Orion, for the Panther; C. F. Dunn, to the Triumph, for 
the Sprightly ; J. A. Vaughan has been placed on the retired list. 
Probationary assistant-engineer: E, J. Connors, to the Mars, 
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*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 





Ist July, 1902. 


14,673. PLaNnine Macuing, J. A. Fraser, London. 

14,074. Firg-proor Grain Bin, E. V. Johnson, 
London. 

14,675. Mercerine Fisres, J. H. A. Klauder, London. 

14,676. ELecrric Raitways, W. M. Brown, London. 

14,677. Expansion Botts, W. U. Griffiths, London. 

14,678. Razor-BLADE Stroprine Device, F., R., and O. 
Kampfe, London. 

14,679. Tuse Roturna Macuing, H. Rinnie, London. 

14,680, Exvecrric Arc Lamps, A. Schwehr and P. 
Wagner, London, 

14,681. CartTRipcg Cases, A. Barrallon, London. 

14,682, Cuarr, P, O'Donnell, London. 

14,683. Driving Macuing Toors, C. Wiist-Kunz, 
London. 

14,684. Firrers, F. Rothe, London. 

14,685. Staryine Woop, J. Ffister, London. 

14,686. Composition, P. W. H. Gray, London. 

14,687. Curtain Rops, A. Koehler, London. 

14,688. PHotomerers, W. P. Thompson.—(L. B. Marks, 
United States.) 

14,689. GLasswaRE, W. P, Thompson.—(Fontaine et 
Cie., Germany.) 

14,690. Parntinc Surraces, W. P. Thompson.—(H. D. 
Carryl, United States.) 

14,691. Butrer Box, J. Ellis, Liverpool. 

14,692. INDICATING REsuLts of Gamgs, R. O. Longmire, 
Liverpool. 

14,693. Makina Cast Sregt, M. Meslans and C. 
Poulenc, Liverpool. 

“as Furniturg, K. Reisch and J. Bicker, Liver- 
poo . 

14,695. INFLATABLE WuHkELS, A. Honrath, London. 

14,696. STEAM Frre-Browgr, H. Thornhill.—(B. Thorn- 
hill, India.) 

14,697. Cartripcg Casgs, The Metals Corporation, 
Limited, and 8. Cowper-Coles, London, 

14,698. ORNAMENTAL Wire Textures, J. Kraus, 
London. 

14,690. ACETYL-SALICYLIC Acip, R. E. Ellis.—(Société 
Chimique des Usines du Raéne anciennement Gilliard, 
P. Monnet, et Cartier, France.) 

14,700. Device for Lockine Nuts, R. W. Fieldwick, 
London. 

14,701. Tents, E. P. Berthon and The Berthon Boat 
Company, Limited, London. 

14,702. Apparatus for Suirtinc Bevts, E. Wirth, 

ndon. 

14,703. FLUID- pressuRE Motors, W. G. Potter, 
London. 

ae Locks for Baas, F. Volkert and J. Schréeder, 


naon. 

14,705. Brakes for Aurocars, &c., H. L. Schaffner, 
London. 

14,706. GrinpInc Fiats in Carping Enoines, J. 
Fossel, London. 

14,707. TREATMENT of SULPHIDE Orgs, E. H. Miller, 
London. 

14,708. Frrinc Apparatus for Guys, A. G, Bloxam.— 
(4. von Péchy and V. Rea, Austria.) 

14,709. Apparatus for Heatina Ligvips, V. Schwan- 
inger, London. F 

14,710. WaTER-Botties, A. Hall, London. 

14,711. MANUFACTURING Paper Bags, &c., M. Cleff, 
London. 

14,712. WaTERPROOF MATERIAL, M. Weinreb and H. 
Tichauer, London. 

14,713. SMoOKE-consuMING Arparatvs, C. G. Bracklow, 
H. G. E. Timm, and H. Biinz, London. 

14,714. Fixinc Puorocrapuic Fitms, R. Fiedler, 
London. 

14,715, Startinc Mecuanism for Enoinzs, 8. H. Short, 
London. 

14,716. Exectric Lock SicnaLuinec, T. H. Jones, 


ndon. 
14,717. Foot-powgerR MrcHanism, M. Slotkin and J. 
Praglin, London. 
14,718, Weicgninc Macuixg, F. A, Poupard, London. 
14,719, RatLway Veuicigs, H. R. Keithley, London. 
14,720. Penci, SHarreners, H. Seifarth, London. 
14,721. Reapine Lamps, Epstein and Hiihnel, London. 
14,722. Sarety Device for Bicycies, A. Brogelhoff, 
London. 

14,723. MecHanism for AssorTING Nals, A. J. Boult. 
—(United Shoe Machinery Company, United States.) 
14,724. Mecuanism for AssorTING Nats, A. J. Boult. 
—(United Shoe Machinery Company, United States.) 
14,725. Skivinc Macuing, A. J. Boult.—(United Shoe 

Machinery Company, United States.) 
14,726. STitcH-sEPARATING Macuting, A. J. Boult.— 
(United Shoe Machinery Company, United States.) 
14,727. Manoracture of Winpow Gass, W. Storr, 
London. 


2nd July, 1902. 


14,728. Conveyine Execrric Currents, R. Beattie, 
Manchester. 

14,729. Mrix for Inrants, A. Prinzen and M. van der 
Hagen, London. 

14,730. Hanp Cameras, H. J., A. 8., and G. A. Spratt, 
London. 

14,731. Ganeway, J. H. Hamilton, Glasgow. 

14,732. Dynamos, T, B. Murray and N. O. Fulton, 
Glasgow. 

14,733. Bast Furnaces, E. L. Pease and The Cargo 
Fleet Iron Company, Limited, Stockton-on-Tees. 
14,734. SeL¥-cLincinc Cuan Cover, W. H. Woodall, 

cashire. 
— Sream Pires, C. Porteous and W. Bannerman, 


‘ow. 
14,736. Vatves, 8S. H. Adams, London. 
14,737. Divick for WasHino Gtassgs, E. Witte, 


Berlin. 

14,738. Evecrric LaMpHOoLDERS, T. Chalmers, Man- 
chester. 

14,739. Manuracturg of Sopium, T. Ewan, Glasgow. 

14,740. ADsusTABLE Joint, J. Thomson and A. Kay, 
Cathcart, Renfrewshire. 

14,741. Proputsion of Boats, M. Mercier, Man- 


chester. 

14,742, Steam Pirgs, J. Aitken, Leith. 

14,743. Manuracture of Rattway SLEEPERS, P. Cazes, 
Paris. 

14,744. Brace.ets, T, Wilcox, Birmingham. 

14,745. Neckwear, 8. Fleisch, Glasgow. 

14,746. CROCHET-TRIMMING Macuings, T. Preuss, Not- 
tingham. 

14,747. Sanitary Towers, J. and T. Barclay, jun., 
London. 

14,748. Basquitt Bout, J. Kaiser, Aix-la-Chapelle, 
Germany. 

14,749. Pocxgt Sranp for Cameras, T, H. Trinkner and 
F. Perl, London. 

14,750, Trinkets, A. G. Turnbull, London. 

14,751. PERFORATED INGors, G. C. Marks.—(F. Har- 
zugghi, Italy.) 

14,752, BALL-BEARING Box Castor, W. M. Dixon, 
London, 

14,753, CaLenpar, L. and B. Rosenfeld, London. 

14,754, Puorocraruic ApraRatus, A. Sagl, London. 

14,755. Prorsxctine Books from Fire, A. Spraitz, 
London. 

14,756, SHowER Barus, J. Kleinberg and B. Fraenkel, 
London, 

—, KNIFE-CLEANING Macuing, E. T. Milliken, 

ndon,. 

14,758. Crosina ENVELOPE Fiaps, J. R. Turner and M. 
Stimpson, London, 

14,759, Cur Strap, 8S. Rumbull, London. 

14,760, Recorpinc Apparatus, The British Thomson- 





Houston Company, Limited, and F. Holden, 
London. 

14,761. Tumpier Swirtcn, J. D. F. Andrews and Elec- 
trical Productions, Limited, London. 

14,762. Gearine for TraysmittTine Motion, C. Curwen, 
London. 

14,763. Hanp Piangs, Hobbies, Limited, and H. Jew- 
son, London. 

14,764. ARCHIMEDEAN DrILis, Hobbies, Limited, and 
H. Jewson, London. 

14,765. INcANDESCENT VAPpouR Lamps, A. J. Boult.— 
(C. Guyot, Belgium.) 

14,766. MecuanisM for Printine Macuings, C. Johnson, 
London, 

14,767. Execrric Lamps and Swircues, E. R. Gill, 
London. 

14,768. PorrasLe Evgcrric Licuts, E. R. Gill, 
London. 

14,769. Pneumatic Toots, C. Oetling, London, 

14,770. DousLE-action Lirtine Jack, H. 8. J. Huggins, 
London. 

14,771. CLreaninc Furnace Gasgs, B, H. Thwaite, 
London. 

14,772. Liquip Startinc Apparatus, Siemens Bros, 
and Co., Limited.—(Siemens and Halske Actien-Gesell- 
schaft, Germany.) 

14,773. ContrRoLLinc Evecrromotors, Siemens Bros. 
and Co., Limited.—(Siemens and Halske Aktien-Gesell- 
schast, Germany.) 

14,774. Workrxe Recrprocatine Too.s, Vickers, Sons 
and Maxim, Limited, A. D. Williamson, and C. L. 
Sumpter, London. 

14,775. ConstRUCTING LAMINATED ARMATURES, Vickers, 
Sons and Maxim, Limited, and A. D. Williamson, 
London. 

14,776. Apparatus for SmELtine Orgs, J. E. Carroll, 

mdon. 

14,777. Worxine Lirts, J. W. Brown, London. 

14,778. Firg-escarss, V. Jetley, London. 

14,779. WALKING Sticks, H. Apperley, London. 

14,780. AppLyine Powgr to Macuinery, T. J. Howell 
and A. A. Andrew, Sawbridgeworth, Herts. 

14,781. Supsectinc Gases to ELECTRICAL DISCHARGES, 
B. J. B.Mills.—(The Atmospheric Products Company, 
United States.) 

14,782. Trees for Boots and SxHoxs, M. Brilles, 
London. 

14,783. CENTERING ATTACHMENT for LaTHeEs, J. M. 
Fleming and T. G. Wilson, London. 

14,784. Core Supports for Castincs, W. P. Thompson. 
—(Sodorfabrik Ziirich, Switzerland.) 

14,785. Automatic LuBricator, W. P. Thompson.— 
(Standard Automatic Lubricator Company, United 
States.) 

14,786. CLoTtu RoLier and Warp Drv, A. Tourtellier 
and T. Tourtellier et Fils, London. 

14,787. Force Pumps, O. O. Branna, London. 

14,788. AvuTomatTic Switcues, E. . Schneider, 
London. 

14,789. PrevENTING Corrosion of BorLers, P. Bez, 
London. 

14,700. ARMATURE WinpiNGs for Motors, The John- 
son-Lundell Electric Traction Company, Limited.— 
(RK. Lundell, United States.) 

14,791. Lamp Catmyeys, G. C. Marks.—(J. D. Warren, 
United States.) 

14,792. Proputsion of Boats, F. W. Lanchester, 
London. 

14,793. Preumatic Trrgs, J. L. Scott, London. 

14,794. Encrvg Governors, A. C. Pain and Belliss and 
Morcom, Limited, London. 

14,795. PRESERVATION of MILK, J. Nicolaidi, London. 

14,796. EnveLorgs, J. Y. Johnson.—(S. H. Agnev, 
United States.) 

14,797. CLEANING Devices, L. Nicolai and Siichsische 
tga clean Aktiengesellschaft, Lon- 
aon, 

14,798. Weavine Diacraas, J. Szczepanik, London. 

14,799. MANUFACTURING PgaT Biocks, H. de Lavalle, 
London. 

14,800. Propuction of Picrursgs, C. Naylor, London. 

14,801. Heatine System, W. H. Washington, G. M. 
Stanton, and R. Moore, London. 

14,802. Closet Szats, M. Ftirst, London. 

14,803. PHotocrapic Cameras, R. Krtigener, London. 

14,804. Kyrrrinc Macurngs, D. F. and M. J. Sullivan, 
London. 

14,805. Gas Burners, A. Bachner, London. 


8rd July, 1902. 

14,806. Keyigss Locks, 8. Ellis, London. 

14,807. Roap Veuicies, W. G. H. Sedwell, Dorset. 

14,808. Potato Diccine Macuings, T. Ashcroft, West 
Kirby. 

14,809. Exvecrric Switcn, T. Henwood, Brighton, 
Sussex. 

14,810. Boors, W. Hopwood, Manchester. 

14,811. Recepracie for MILK, W. T. Lawson, Birming- 
ham. 

14,812. Tga Iyrusers, W. Pearce, Birmingham. 

14,813. Startinc Macutivg for Racgs, C. J. Fleetwood, 
Liverpool. 

14 814. Mitk RerricEeRators, W. J. Buckler, Birming- 


14am. 

14,815, Two-wHEELED Cycigs, C. H. Dent, Birming- 
ham. 

14,816. ConruGaTep Tunes, A, Cotton, Liverpool. 

14,817. SteerRiInc Macurnery, J. Lyall, Glasgow. 

14,818. Casa Receiver, R. Barron, Gateshead-on- 
Tyne. 

14,819. Hancinc Brackets, W. H. Perkins, Man- 
chester. 

14,820. ComBrnep DiscHARGE FunngL, J. T. M. Burgess, 
Birmingham. 

14,821. Boox-notpeR, A. Roberts, Aston, near Bir- 
mingham. 

14,822, Sarery-cuarps for Tramcars, J. T. Pearson, 
Burnley. 

14,823. SPRING-SUPPORTED RuBBER TIRE, D. Magill, 
Belfast. 

14,824. Soies for Boots, M. Winants, Birmingham. 

14,825. Cyc_e Brakgs, E. A, Radnall and F. T. Harrop, 
Birmingham. 

14,826. Makine Beveracgs, T. R. Evenden and 8. W. 

Daw, Heathfield, Sussex. 

14,827. Seats, R. Steven, Glasgow. 





14,828. CoMBINED COIN-CONTROLLED WEIGHING SCALE, 
G. G. 8. Merry, St. John, N.B., Canada. 

14,829. Derecrors of E:ecrric Current, E. Wilson, 
London, 

14,830. ApsuncT to a Dancina Act, T. H. C. Gill, 
London. 

14,831. MgasurRING BELT, H. Diesener, Berlin. 

14,832. SeLr-sTaRTERS for INTERNAL COMBUSTION 
Enaings, A. P. Marks, Birmingham. 

14,833. PHorocrapHic Fitm CartTrincg, A. Edwards, 
London. 

14,834. ProrgLuerR for Suirs, J. R. G. d’Almerda, 
London. 

14,835. Rotary Enoing, B. D. Hobbs, St. Louis, Mo., 
U.S.A. 


36. Frrup Mayet Cores, K. Kishi, London. 
14,837, Dire @RENTIAL Sregp MecuanisM, A, J. Boult. 
—+(C. F. Hilker, United States ) 
14,838. MeraL Sues for Fire-arms, A. T. Duncan, 
London. 
ay oo Hyprovcarson Vapour Burners, A. Blanchard, 
mdon. 
14,840. Ranok Frinpers, G. Brown and J. J. Hicks, 
London. 
14,841. Apvustinac Bituiarp Tasies, E, J. Riley, 
London. 
14,842, Raxgs, C. H. Trumpler, London. 
14,843. VaLves, W. H. Haslett, London. 
14,844. OpeRaTiING VaLvges, J. Hewett.—(S. de Jong 
and Co., Belgium.) 
14,845. Opgninc PostaL Enve.opss, D. Citroen, 
London. 
ae ee Binpers, D. Roberts and J. Lowson, 
ndon. 





14,847, RE-INSULATING OLD Wire, F, W. Henninger, 
London. 





Moe ConVERTIBLE Braces and Betts, I. Wechsler, 


on. 

14,849. Porcetamy, C. J. Franzek and F. X. Weigl, 
irmingham. 

14,850, PortasLe Heater for Tomer, C. J. Malings, 


ndon. 
14,851. Erecrric Venicies, L. Lohner and F. Porsche, 


mdon. 

14,852. Meruop for the Conversion of ALBUMEN, C. 
Stang, London. 

14,858. Looms, W. P. Thompson.—(H. J. Harriman, 
Uuited States.) 

14,854. Tzapot, T. Brew, Liverpool. 

14,855. ELECTRICAL TRANSFORMERS, Siemens Bros. and 
Co., Limited.—(Sienens and Halske Aktien-Gesell- 
schast, Germany.) 

14,856. ALarm Crock, O. Imray.—(Hamburgh Ameri- 
kanische Uhrenfabrik, Germany.) 

14,857. Grinpixc MiLs, The Pulsometer Engineering 
Company, Limited, P. E. Hodgkin, and R. Pember- 
ton, ‘London. 

14,858. ApyosTABLE Spanner, F. G. W. Pearson, 


ndaon. 

14,859. Liquip-mEAsuRING Device, A. W. Southey, 
ndon. 

14,860. Timz-RECORDING Macuines, A, W. Southey, 


mdon. 

14,861. CLosinc Frames of Satcuets, F. J. Seller, 
London. 

14,862. Lirts, Otis Elevator Company, Limited.—-(Otis 
Elevator Company, United States.) 

14,863. Botrtinc Macurye, L. H. Soutter.—(A. Soutter, 
Rhodesia.) 

14,864. Frre-escares, W. J. Parker, London. 

14,865. MANUFACTURING PRESERVABLE MILK, H. 
Laessig, London. 

14,866, Spanners, C. de. Vreese, London. 

14,867. Lirts, H. H. Lake.—(M. Hanford and A. H. 
Spencer, United States.) 

14,868. Rotary Motors, A. Patsche, London. 

14,869. Etecrric Arc Lamps, H. H. Lake.—(H. Cuénod, 
Switzerland.) 

14,870. Gas Lamps, J. Husband, London. 

14,871. Construction of Burtpines, A. G. Considere, 
London. 

14,872. Mowrxnc Macuiyes, J. Y. Johnson.—{The 
Société Anonyme d'Etude et d’ Exploitation des Brevets 
A. Castelin pour Machines Agricoles Automobiles, 
France.) 

14,873. ReceNERATOR for Gas Heatina Sroves, C. 
Gindra, London. 

14,874. Steam Borers, L. C. Auldjo, London. 

14,875. O1-REeTaInING Borters, N. Maley and G. T. 
Brown, London. 

14,876. Steam Heatinc Systems, H. A. R. Dietrich, 
London. 

14,877. Pweumatic Toots, W. H. Wheatley.—(Th« 
Hudson Machine and Pneumatic Tool Company, 
Uuited States.) 

14,878. INCANDESCENT ELEcTRIC Lamps, I. H. Hegner, 


on. 

ae per Apparatus for Heatine Arr, 8. C. Davidson, 

ndon. 

14,880. Roap VegnHiciEs, The British Wagon and 
Carriage Works Company, Limited, J.S. Macdonald, 
and W. 8. Hek, London. 

14,881. ExtricaTING STRANDED VESSELS, J. Arbuckle, 
London. 

14,882. GrapHicaL CatcuLators, T. E. Daintree, 


ndon. 
14,883. TELEPHONIC INTERCOMMUNICATION SysTEMs, 
W. Aitken, London. 
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14,884. ELectric Distrrsution System, H. H. Lake.— 
(General Electric Company, United States.) 

14,885. LetreR PLate and Door Piats, G. Sharpe, 
Brighton. 

14,886. RatLway VEHIcLe Covp.ines, E. B. Lupton 
and J. M. Porter, Leeds. 

14,887. Erectric Batrery, J. C. Booth, Bradford. 

14,888. GoLosH SusPENDER, A. J. Coxeter, Waltham, 
Lincolnshire. 

14,889. Hackine Macutngs, J. Mackie, Belfast. 

14,890. Rattway Wacon Brakg, T. Jones, Lianidloes, 
Montgomeryshire. 

14,891. Pygomatic Fountain, W. Newnham, St. 
Breladeo Bay, Jersey. 

14,892. VARIABLE CRANK Motions, J. Hyde, London. 

14,893. Gas Propucers and Fornacss, J. Fielding, 
Gloucester. 

14,894. Cycte Sappies, J. B. Brooks and J. Holt, 
Birmingham. 

14,895. VARIABLE SpgED and Reversine Gear, J. W. 
Brown, Halifax. 

14,896. Sertinc Tires on WHEELS, T. Gear, Man- 
chester. 

14,897. Pornts for OVERHEAD E.Ectric Traction, W. 
Harris, H. Brecknell, E. M. Munro, and H. I. 
Rogers, Bristol. 

14,898. CHROMO-LITHOGRAPHING Metuop, J. 8. Toot- 
hill, Bradford. 

14,899. Sarety Fuses for ELecrric Crrcuit, E. Schatt- 
ner, London. 

14,900. Apyustinc Tigs, T. P. Batkin and T. Morton, 
Birmingham. 

14,901. Brakes for ELectric Tramcars, G. Atherton, 
Manchester. 

14,902. Weavine Suuttixs, J. Waddington, Bradford. 

14,903. SepaRaTine Ort from STEAM Water, L. Pudenz, 


erlin. 
14,904. Grate Bars for Furnacgs, G. A. Ellis, Glas- 
gow. 
14,905. Courtine Device for Bicycies, J. Villiard, 
Pari 


s. 

14,906. Boor Tres, W. C. Jackson, Leeds. 

14,907. Removine Dust from Bags, J. Day and Sons, 
Limited, and W. H. and C. H. Day, Leeds. 

14,908. Turkish BatH Casinets, F. E. Smith, 
Bristol. 

14,909. Macurne for TREATING Fisrovs Pants, W. B. 
Gray, Belfast. 

14,910, ELecrric Capstans, H. I. Jacques, Bristol. 

14,911. Means for StopreRine Bortuss, O. H. Joehnck, 
Liverpool. 

14,912. SuRveyInc InstRuMENTs, J. H. Fulford, 
London. 

14,913. Extension Boot, J. Glennon, Rathgar. 

14,914. Fisninc Rops, R. Hunt, Waterloo, near Liver- 


pool. 
14,915. THReE-sPEED Drivine Gear, R. A. Cordner, 


mdon. 
14,916. Door for CoEMIcAL CHAMBERS, G. F. Zimmer. 
B. Kohnlein, Germany. 

14,917. Ciasps for Fastentne Gioves, A. J. Danyell, 
London. 

14,918, Pyeumatic TrrEs, R. Murrell, London. 

14,919. Toy Cart, F. H. Urry and W. Haydon, 
London. 

14,920. Lock for Furniture, C. A. H. Weiss, Riga, 


ussia. 

14,921. MaAkinc Sats of Titanic Acip, C. Dreher, 
Berlin. 

14,922, Enpixss RotieR Curtain Apparatus, E. J. 
Leggatt, Brighton, 

14,923. Propuctne ILLusions on the Stace, I. Fox, 


ndon, 

14,924. Putters, C. Hughes, Liverpool. 

14,925. Rack Gams, E. W. Bruce and J. J. Seager, 

mdon. 

14,926. Cazcxine the NuMBER of Persons Passine into 
a Piacg, F. M. Rogers, London. 

14,927. Envevopgs, E. Bickersteth, London. 

14,928. Cyc_e Frame, G. L. Smyth, London. 

14,929. Foa-sIgNaLs on Rattways, L. G. Willoughby, 
London. 

14,980. Brcycie-stgapyInG Apriiance, D, R. C. Robin- 
son, London. 

14,931. pucinG Motive Powsr, J. M. Parsonson, 


ndon. 
14,982. Locx-strircH Sewina Macuing, H. Manning, 
London, 





14,933. SMokE Consumers, M. C. J. G Geissmann, 
London. 


14,934. Groves, F. B. Aspinall, London. 

14,935. Propuction of THEOPHYLLINE, H. E. Newton. 
The Farbenfabriken vormals Friedrich Bayer and 
Co., Germany.) 

14,936. ALUMINIUM ALLoys, H. and H. J, Warrington 


don. 

14,937. Bricks, Sutcliffe, Speakman and Co., Limited, 
and E. R. Sutcliffe, London. 

14,938. Grass Water Gauoss for Borters, E. Cambon, 
London. 

14,939. HorsxsHogs, J. Rice, London. 

14,940. Rotary Steam Enotvegs, C. Griffin, London. 

14,941. MecHanicaL Mosicat Iystruments, F. A 
Richter, London. 

14,942. Soprum Cyanwz, J. Boulton, E. Bishop, and 
L. Wirtz, London. 

14,943. O1L Encore Vaporisinc and IcniTinc Appa- 
raTus, E. C. Blackstone and F. and E. Carter, 
London. 

14,944. Savery Apparatus for VenicuEs, O. Zerkowitz, 
London. 

14,945, MILK-sTERILISING Apparatus, J. H. Crowley, 

ndon. 

14,946. ExpLosion Encivgs, W. H. Porter, London. 

14,947. Exrectric Systems, C. F, Baudry, London. 

14,948. PrevENTING Racine of Suips’ PROPELLERS, A. 
Tiebe, London. 

14,949. AppLyInc Acip to Meratiic Surraces, J. 
Neuhaus, London. 

14,950. Startine Gate for Racine, C. D. M. Jones.— 
(R. G. Jones, India.) 

14,951. Hotper for Ramtway Tickets, E. Unger, 
London. 

14,952. CaLenpar, A. E. Clark, London. 

14,953. AUTOMATIC TROLLEY CaTcHERS, T. B. Shanahan 
London. 

14,954. Gas Meters, E. Haas, London, 

14,955. Device for Hotpinc Hats, W. H. Stacpoole, 
and M. Christy, London. 

14,956. OsciLLaTinc Device for Fans, H. 8. Brown, 
London. 

14,957. Buinp Frames and MeEcHanisM, A. Wens, 
London. 

14,958. REMovinc TramcaR Osstructions, W. Metter- 
nich, London. 

14,959. ARTIFICIAL STONEWARE Presses, G. Zapf, 
Liverpool. 

14,960. Hat Brusu, P. H. Sandiford, Liverpool. 

14,961. CaTrig Foop, J. Nicolaidi, London. 

14,962. Conpurts for ELectric Capies, A. Wakefield, 
London. 

14,963. WEIGHT-INDICATING Device, C. S. McIntyre, 

ndon. 

14,964. Rotary Vatvzs, G. R. Elliott, London. 

14,965. Wrovent Merat Barrets, C. R. Barrett, 


14,966. Bospins, H. J. Haddan.—(The Société Hijos de 
R. Vidal, Spain.) 
14,967. PRESERVING LossTERS, Monbet, Porsmouger 
and Goudedranche, London. 
14,968. Lock Nuts, A. Lespagnol, London. 
14,969. SELF - HEATING Sap Irons, H. B. Swartz, 
ndon. 
14,970. TrEaTING Inon Org, R. Renard and A. Becker, 
ndon. 
14,971. TELEPHONE ExcHaNcr Apparatus, M. Mar- 
gowski and C. Gorick, London. 
14,972. THRasHING Macutxgs, G. Davidson, London. 
14,973. Dres, G. Higginson, J. N. Graham, and E. Croft, 
London. 
14,974. Rexps for Looms, K. F. Weissbach and C. A. 
Fiedler, London. 
14,975. PLayine Batts, E. Kempshall, London. 
14,976. Guapys, W. Nerett, London. 
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14,977. GLow Lamp, R. C. Harpur and L. W. Wood- 
man, Dover. 

14,978. Sxivinc Macutvgs, H. C. Gee, T. P. Hall, and 
The British United Shoe Machinery Company, 
Limited, Leicester. 

14,979. OVERHEAD WEIGHING Macurivges, A. Thomas, 
Liverpool. 

14,980. CHAIN Stamprnc Macuing, J. T. Mill 
London. 

14,981. Opgratinc Pornts, J. Hall and W. Frost, 
Portsea, Hants. 

14,982. TrEaTInG Zinc Orgs, J. R. Down, Swansea 
Glamorgan. 

14,983. Macnines for Pressinc LeaTHER, 8. Haley, 

alifax. 

14,984. Pickers for Weavine, H. Hind, Keighley, 


orks, 

14,985. WreaTtH Sranps, J. A. Brayshaw, Man- 
chester. 

14,986. BiscurT-cuTTING MACHINERY, J. Vicars, sen , 
T. Vicars, and J. Vicars, jun., Liverpeo! 

14,987. Looms for Weavine, B. and A. Walker, Brad- 
ford. 

14,988. Maxine Neckwear Fasrics, G. F. Sturgess, 
Leicester. 

14,989, Gas-HEATING Device for Barus, H. J. Rauke, 
Leicester. 

14,990. Trt Press PLuncerR, W. Burton and R. L. 
Taylor, Manchester. 

14,991. TuBvLAR Pneumatics, T. Hewins, Stratford- 
upon-Avon, Warwickshire. 

14,992. Sxkmps for Loapinc Wacons, D. A. Murdoch, 


ast. 

14,993, CicarETrsEs, F. R. Robinson and G. Walthew, 
Manchester. 

14,994. Hooxs and Eygs, F. J. Coles, Plymouth. 

14,995. Enoings, E. Crosher and J. Pringle, jun., 
Glasgow. 

14,996. Buttons, J. Wetzler, Barmen, Germany. 

14,997. HorsgsHors, M. Small.—(@. J. Thomas, United 

States.) 

14,998. Vicss, F. Szics, Glasgow. 
,999. Borrtes and Jars, E. L. Livingstone, New 
York City, U.S.A. 

15,000. RarLway Burrer Covp.ines, A. D. Smith, 
London. 

15,001. Sotes and Hes ts for Boots, C. H. Wilkinson, 
London. 

15,002. INCANDESCENT MANTLE Howper, G. Coley, 
Birmingham. 

15,003. Grinpine Guass, C. L. Goehring and W. L. 
Clause, London. 

15,004. Grinpine Guass, C. L. Gochring and W. L. 
Clause, London. 

15,005. BEVELLING Grass, C. L. Gochring and W. L 
Clause, London. 

15,006. GLass-BEVELLING Macuing, C. L. Goehring and 
W. L. Clause, London. 

15,007. Macuine for Tuixnino Tursips, J. Bower, 
Leeds. 

15,008. Frre-crate, D. T., F. J., and E. Bostel, 
London. 
15,009. MATERIAL for use as a SroncE, A. 8S. Bowley, 
London. ; 
15,010. ApyusTaBLeE Corset Stay, B. McKenzie, 
London. ; 

15,011. Stzam Generator, W. Chesterman, Kingston- 
on-Thames, 

15,012. Inonine Macurygs, 8S. Sekian, Manchester. 

15,013. IronrinG Macuinss, 8. Sekian, Manchester. 

15,014. Macuine for Dieerne Porators, R. Halka 
London. 

15,015. CONNECTING ANIMALS to VenIcuEs, T. H. Brigg, 
London. 

15,016. Preservine Fisu, A. J. Boult.—(4. Gautreau, 
France. 

15,017. Fegpinc Device for Brzs, H. Hartmann, 
London. ’ 

15,018. Locxisa Horse Couuars, F. E, Tischendor 
London. 

15,019. Hartr-prns, D. Falk, London. 

15,020. Fiacs for SicNaLLine Purrosss, J. Briider 
London. 

15,021. Reversine Gzar, P. Breddin, London. 
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15,022. Patrern for Currine Ovur  Bopices, A. 
Schweikart, London. 

15,023. Wurst Rims, Rudge-Whitworth, Limited, and 
J. V. Pugh, London. 

15,024. Resutatine Davice, H. N. Marvin and H. 
Casler, London. 

15,025. Emposstnc Macurygs, H. Casler, London. 

15,026 Fountarn Pens, E. de la Rue, London. 

15,027. Serine Bepsrsaps, T. Hilton, London. 

15,028. LyreRNAL Combustion Enarnas, J. A. Weyland, 


ion. 

15,029. Lirgcuarps for Tramcars, W. Simm, Liver- 
pool. 

15,039. Fire-Licurers, N. 8S. Nordén, Liverpool. 

15,031. Bortine Suear, J. Czapikowski, London. 

15,032. Macuingery for Currinc Woop, E. Berger, 
London. 

15,033. Traw. Fisuixe Gear, F. Myroft, London. 

15,034. Supports for Human Fest, J. Pond, London. 

15,035. Extractinc Gotp from Orgs, J. B. de Alzu- 
garay, London. 

15,036. Patcainc WeaRtnG AppaREL, J. W. Kynaston 
and F, W. Dean, London. 

15,037. SupporTinc TeLecRapH Wires, L. Griveaud, 
London. 

15,038. Execratc Arc Lamps, The British Thomson- 
Houston Company, Limited, A. J. Ireland, and F. 
Samuelson, London. 

15,039. MuttipHasE Evecrraic Currents, The British 
Thomson-Houston Company, Limited.—(W. 8. 
Moody, United States ) 

15,040 Automatic Loom Devicg, A. E., A., and G. 
Walker, London. 

15,041. Dryrne Apparatus for Pyrires, A. M. Clark.— 
(The Metallurgische Gesellschaft, A.G., Germany.) 

15,042. Paper Baas, H. Wakefield, London. 

15,043. Furnaces, J. M. Stratton, London. 

a Sree, ARMouR Puartss, T. J. Tresidder, 
London. 


15,045. Manuracture of Sreer, T. J. Tresidder, 
London. 

15,0146. Repvcrne Copper Matre to Coppsr, G. Mitchell, 
London. 


15 (47. RoraTina ADVERTISEMENT Device, H. Hinks- 
Martin, London. 

15,048. RazoR-SHARPENING Macuing, H. H. Lake.— 
(F. A. Reichardt and Co., United States.) 

15,049. TeLepHone Swirtcugs, I. B. Birnbaum.—{Tele- 
phon Fabrik Actiengesellschaft vorm. J. Berliner, 
Germany.) 

15,050. Borrie Sroppgrrs, F, R. Wilkins, London. 

15,051. Coverine Woop with Merat, W. P. Appleyard, 
London. 

15,052 Roav Veuicuss, R. Gilderson, jun., London. 

15,053. Bats, J. G. Witcombe, London. 

15,054. Support for Lack Matsriat, M. Cohn, 
London. 

15,055. Crock Drats, E. J. D. Newitt and the Standard 
Time Company, Limited, London. 
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15,056. Opzntnc Exvevopss, J. T. Studley, London. 

15,057. SHapg for Shor Wrixpows, B. Green, Heeley, 
Sheffield. 

15,058. Waps of Carrripcgs for Sportine, F. Garrett, 
Birmingham. 

15,059. Sramncep Musicat Instruments, W. Lowe, 
Birmingham. 

15,060. Sectionat Cases for Hotpinec Lerrers, Brace, 
Windle, Blyth and Co., Limited, and C. W. Bayliss, 
Birmingham. 

15,061. Distrttation of Coat Tar, J. Craven, Man- 
chester. 

15,062. AuTomaTic SHuTTLE CHANGING Motions of 
Looms for Weavine, R., J. H., and O. 8. Hall, Man- 
chester. 

15,053. Automatic SHUTTLE CHANGING Motions of 
Looms for Weavixe, R., J. H., and O. 8. Hall, Man- 
chester. 

15,064. Twistinc Fisrovus MATERIALS, J. Harrison, 
Manchester. 

15,065. Opentnc BaLep Straw, J. and M. Duckworth, 
Manchester. 

15,066. TRaNsMITTING Heat from F.vrps, J. Andrews, 
Cathcart, Renfrewshire. 

15,067. GiapioLa, W. Nerett, London. 

15,068. Butrer Cootinc Disues, The Calne Brick, 
= Pipe, and Pottery Works, Limited, Calne, 

vilts. 


15,069. Far and Surg, W. Nerett, London. 

15,070. Mountine Hooks, W. J. Gregory, Woodlands, 
Conway. 

15,071. Rattway Livygs, G. R. Treacy, Birmingham. 

15,072. Het Protector, J. E. Beattie, Jedburgh, 
Roxburghshire. 

— Exastic Corset Lacss, F. Davenport, Leek, 

3. 

15,074. Tippters, F. Turnbull and B. Maughan, 
Stockton-on-Tees, 

15,075. Cyctz Brakes, The Albert Eadie Chain 
en Limited, and D. W. Bassett, Birming- 
am. 

15,076. CycLte Brakes, The Albert Eadie Chain 
Company, Limited, and D. W. Bassett, Birming- 

n 


ham. 

15,077. Batt Rerarver for Batt Begarines, R. W. 
Smith, Birmingham. 

15,078. Stgegzaine Locks for Cycies, R. W. Smith, Bir- 
tmingham. 

15,079. Free Wee. for Cycies, R. W. Smith, Bir- 
mingham. 

15,080. “* Crggtinc” AppLiance for Yarn, 8. Hulme, 
Glasgow. 

15,081. Seats for Tramcars, T. E. Hallewell, Man- 
chester. 

15,082. ConpENSER Bosstins, A. Heaton, Halifax. 

15,083. SovEREIGN Poursg, P. Fischeles, Birmingham. 

15,084. SpooLtinc Tareap, E. N. Baines and J. W. 
Schmidt, Manchester. 


15,085. The ‘‘Nexp” Frre-gscarpge, F. Hawkins, 
London. 
15,086. Fitter Bens, F. P. Candy, Redhill, Surrey. 


15,087. Liquip Fort Burners, G. J. Gibbs, York. 

15,088. Patent Bett Putt, H. 8. Whitehouse, Bir- 
mingham. 

15,089, Carrizer for ParceLs, G. de 8. Dudley, Devon- 


port. 

15,000. Cycies, W. Ogden and J. Anderton, Man- 
chester. 

15,091. Sanp Biastine Fixes, F. Potts, Sheffield. 

15,092. UNpUNCTURABLE TiRE, 8. J. Stevenson, South 
Shields, 

15,093. Sprinninc Mc.gs for Cotton, G. A. Evansand J. 
Meredith, Nailsworth, Gloucestershire. 

15,004. Rartway SIGNALLING, A J. Riley, F. R. L. 
Strathy, and R. M. Winn, London. 

15,095. PHase InpicaTinc INsTRUMENT, F. Conrad, 
London. , 

15,096. Tosacco Prpg, L. Simon, London. 

15,097. Batt Puzzues, J. E. J. Dreiss, London. 

15,098,. ADAPTABLE GirtH, W. D. McSwiney, London. 

15,099._ Bap Rests, R. R. Bainbridge, W. Finlayson, 
and J. Baker, London. . 

15,100. Szcurtnc Taps to Borries, J. Weatherley, 
London. 

15,101. NEEDLE Morton of Looms, E. Hollingworth.— 

+ -(G. F. Hutchins, United States.) 

15,102. AppLIANcE for FrErEzine Liquips, W. J. Adams, 
London. , 

15,103. THERMO-ELECTRIC InpiIcaTors, G. C. Fricker, 
London. 

15,104. Trs-opgneR, T. Shuker and 8. B. Armitage, 
London. 

15,105. Hanpkercuier Horper, N. E. P. Bergmann, 
London, : 

15,106. Consuminc Smoke, A. J. Boult.—(W. Hooley 
and W. H. Ford, New South Wales.) 

15,107. Patt, E. G. Bertrand, London. 

15,108. Trz-HoLpinc Deyices, R A. Christophersen, 
London, ' 

15,109. RatLway Sienats, G. Brewer.—(7. 7. Chaloner, 
United States.) : 





15,110. Propg.uers, A. de Bausset, London. 
15,111. Cors or Bepstgaps, T. Bass and H. F. Salter, 
London. f 


15,196. Macuinery for Preparine Corton, J. Kay, 
Manchester. 
15,197. PLAYING Game of Partour Go tr, D. Foulis, 





15,112. Governors of Stgzam Encrngs, F. Thi > 
Germany. 

15,113. TgstiInc Quauitres of Merats, The British 
Thoms» - Houston Company, Limited, and F. 
Holden, London. 

15.114. Branpinc Letrers on Boxss, H. Field, 
London. 

15,115. Currine Burrer, G. T. Allnut and W. E. Lake, 
London. 

15,116. Wino Waeets for Venictes, A. Amédée, 

ondon. 

15,117. Caucks of Drittinc Macuryngs, H. Collins, 
London. 

15,118. Wave Motors, E. Chaquette, London. 

15,119. Erectricat Conpuctors, G. G. M. Harding- 
ham.—({Felten and Guilleaume Carlswerk Actien- 
Gesellschart, Germany.) 

15,120. CiGAR-BUNCHING Macuines, M. M. Gardner, 
Birmingham. 

15,121. Bortnc Macutyss, E. Peters and E. Dickinson, 
London. 

15,122. CurmNna Macuines, A. W. Turner.—(Eerste 


Nederlandsche Rijwielfabrick, voorhen H. Burgers, 
Holland.) 
15.123. Brrs for Drittryec Macuings, H. Collins, 


London. 

15,124. CLorues for Prorsctinc from Evectric Ccr- 
RENTs, N. Artemieff, London. 

15,125. Metuop of Apvertisina, C. E. Thies and L. E. 

owrey, London. 

15,126. CaRBURETTING AIR, E. Bouchaud-Praceiq, 
London. 

15,127. Rerintnc Metat, W. S. Rawson and R. D. 
Littlefield, London. 

15,128. Coatinc SHeet Mera with Zinc, A. G. 
B oxam.—({“‘ Columbus” Blectricitéts-Gesellschast m b. 
H., Germany.) 

15,129. Pumps, R. Rackham, London. 

15,130. Two-pornt Batt Beartinos, E. G. Hoffmann, 
London. 

15,131. Batt Bearrnes, E. G. Hoffmann, London. 

15,132. Batt Brarineos, E. G. Hoffmann, London. 

as ned Toots, J. Tinnand J. W. Hornsby, 

mdon. 

15,134. Kerries, L. F. Sérensen, London. 

15,135 Securtnc Boxss, W. Burrell and J. P. Me- 
Meekin, London. 

15,136. Boot Tress, W. J. Armes, London. 

15,137. Raspit Crate, W. Burrell and J. P. McMeekin 
London. 

15,138. Forace Press, T. A. Hearson.—(The Victorian 


Forage Pressing Company Proprietary, Limited, 
Victoria.) 
15,139. Maxine TaBLe Tennis Bats, F. J. Prince, 


London. 

15,140. Compounps for SmokeLess Fiasn Liaut, G. 
Krebs, London. 

15,141. Apparatus for CARBURETTING AIR, H. Garde, 
London. 

15,142. INcanDEscENT ELectric Lamp Howpers, A. 
Vandam and T. H. Marsh, London. 

15,143. Dress Surgtps, A. J. Cross, London. 

15,144. Bicut for Corps, T. F. Smith, Liverpool. 

15,145. Parquetry, J. Delhaye, A. Briatte, and L. 
Dupuis, London. 

15,146. Automatic Rattway Covup.ines, R. Bryan- 
Haymes, London. 

15,147. Raxce Finper, W. L. Wise.—(The Bethlehem 
Stee! Company, United States.) 

15,148. ComprneD Locks, A. Ferenczy, London. 

15,149. MULTIPLE Banp SawinoG Macuing, H. Noble and 
P. Lund, London. 

15,150. Panorama TeLescopss, C. P. Goerz, London. 

=, Sicutine Device for Guns, C. F. P. Stendebach, 

ndon. 
15,152. Frre-gscapes, A. Forsyth, London. 
15,153. REGENERATOR for Limgz KILNs, 


ndon. 
15,154. Maxine Gas, J. Y. Johnson.—(The Deutsch Con- 
tinental Gasgesellschaft and J. Bueb, Germany.) 
15,155. Boots, A. M. Clark.—({The Keats Maschinen 
Gesellschaft, A.-G., Germany.) 
15,156. PLayine Batis, E. Kempshall, London. 
15,157. PLayine Batis, E. Kempshall, London. 
15,158, PLayine Batts, E. Kempshall, London. 
15,159. PLayine Batts, F. H. Richards, London. 


P. Lauer, 


15,160. SHiztp for Drinkrina Vzssets, H. Howse, 
London. 
15,161. Propuctnc Errervescinc Brveracses, H. 


Howse, London. 
15,162. Apparatus for Storrnc Liquips, H. Howse, 


London. 
— KNIFE-CLEANING Boarps, E. C. Banks, 


8th July, 1902. 


15,164. Startinc Device for Trains, E. Bouffard, 

mdon. 

15,165. TeLescopic LeveLtine Staves, J. B. Young, 

mdon. 

15,166. Automatic Wert Srop, E. Hollingworth.—(G. 
F. Hutchins, United States ) 

15,167. Wap, E. Goddard, Walsall. 

15,168. Domestic Frrepraces, W. H. 
Keighley. 

15,169. Ware Stor Motions, E. Hollingworth.— 
(H Wyman and H. J. Jarry, United States.) 

15,170. AUTOMATICALLY-MAKING a Cup of Tega, F. 

arke, Birmingham. 

15,171. AuToMaTIC SHUTTLE-CHANGING MECHANISM for 
Looms, P. J. Terry, J. E. Taylor, and M. Terry, 
Burnley. 

15,172. Motor Cycite and Motor Car Drivine Gzar, 
C. G. Beechy and C. E. Keizer, Liverpool. 

15,173. Apparatus for PREPARING TEXTILE Frere, T. 
R. Marsden and Platt Bros. and Co., Limited, Man- 
chester. 

15,174. SeRviInc AERATED WATER on DravuGut, J. P. 
Jackson, Liverpool. 

15,175. GoLF Batt, A. H. Stevenson, Live: 1. 

15,176. Brick-BuRNING Kris, J. Knox Naw G. Helps, 
Nuneaton. 

15,177. CoIN-FREED Apparatus, A. H. Barton, 
Southampton. 

15,178. Process of PropuctnG VELVET ART-WORK, J. K. 
Macdonald.—{The Singer Company, Nahmaschinen Act. 
Ges., Germany.) 

15,179. ConTROLLING CorvEs in Pit Cacgs, R. Wilkin- 


Haslam, 


son, Li 5 
15,180. TransmiTtInG Brake Morton, W. Pilling, 
irmingham. 
15,181. Cycte Brake MecuanisM, C. T. B. Sangster, 
Birmingham. 
15,182. Courtine Wacons, T. Williams, Stockton-on- 


Tees, 
15,183. Printers’ Sticks for Poster Typ, H. Miles, 

ull. 
oes Borer, C. and C. H. Maslin, Newport Pagnel, 


uc 

15,185. APPLYING PowER, W. Woodhead, Shawforth, 
near Rochdale. 

15,186. TuBe BreapEers and Currers, C. Wicksteed 
Kettering. 

15,187, Guns for VeTERINARY Purposgs, J. M. Stewart, 
Glasgow. 

15,188, GuILLoTIngs, D. C. Cooper, Horbury, near 
Wakefield. 

15,189. ‘ Propat” Quick FIRELIGHTER, Edens and Co., 
London. 

15,190. PHotograrPHi¢ and Process Printino, J. 
Wheeler, Bushey. 


15,191. Rotary Enortngs or Pumps, G. Stevenson, 
Beith, Ayrshire. 

15,192. Boxes, A. E. Wade, Manchester. 

15,198. Ink for Tissuz Copyinc, E. Geary, Bir- 
mingham. 

15,194. DispLAyinG Fasric Sampugs, J. and J. Hunter, 
Manchester. 

15,195. Water SpREADER or Spray, W. H. Whipp, 
Preston. 





15,198. Game Apparatus, W. Ransom, Glasgow. 

15,199. Macuine for Huxiine Oats, 8. E. Field, 
Liverpool. 

15,200. StretcueEr, E. Kottusch, Glasgow. 

T. V. Allis, 


15,201. Hor Rotitinac Merat PLarss, 
Glasgow. 
15,202. Musica, Instrument, G. W. Kiderlin, 


mdon. 
15,203. Fences, R. J. Worrall, Liverpool. 
15,204. DoveTaILine Macuing, J. Lee, London. 
15,205. WasHinc Macuings, A. Marsden, London. 
15,206. Sprnninc Mu uss, F. G. Stansfield, London. 
15,207. Opgnina Furniture Drawers, W. Smart, 
London. 
15,208. Rotary Enoings, A. T. Stimson and D. J. 
MclIntosh, London. 
— Vatves, J. A. Fletcher and H. Wilcock, 


on. 
15,210. PADDLE-WHEELS, F. Exline and F. F. Dawley, 


mdon. 

15,211. Ramtway Puiatrorm Trouigys, M. Morgan, 
Swindon. 

15,212. Piarrine Macuings, E. L. Thorp, London. 

15,213. MANUFACTURING SALTPETRE, J. Boulton and 
B. A. Spaull, London. 

15,214. TRousER STRETCHER, J. W. Palmer, Belfast. 

15,215. Pumps, P. H. Deis, London. 

15,216. AuTomaTic ADVERTISING Device, B. W. Hird, 


London 
15,217. NON-REFILLABLE Botrie, L. R. McCulloch, 


mn. 

15,218. ConTRoLiina Rartway Trarric, F. Prochaska, 
mdon. 

15 219. Propucine GLoss on Woven Fasrics, J. Eck, 
mdon. 

15,220. Bett FasteNerR for Motors, F. W. Rosser, 


don. 
. Lapets, D. H. Robertson and W. Baker, 
ondon. 

15,222. Freeinc Copper from ArsEnic, F. B. Stone, 
Belvedere, Kent. 

15,223. Iron Frames for Pranorortes, J. Russell. 
London. 

15,224. PosiisHine Sxxet Sone Music, W. B. Bullen, 
London. 

15,225. AspHALTIC Pavements, A. G. Brookes.—(W, S. 
Wilkinson, United States.) 

15,226. CoNTROLLING MECHANICAL Motion, A. P. 8. 
Macquisten, London. 

15,227. FLEXIBLE WHgkEL for VeHiciEs, J. H. Monbeig, 


15,238, , Dravout Recutator, A. Heintz, 
15,220, a Rotary Enorng, J. E. Cary, 
15,230. stow Giass ArticLEs, J. J. MacIntire, 
15,31, a Gass Articies, J. J. Maclntire, 
15,232. Canvanrase Rotary Morioy, B. H. Locke, 


mdon. 
15,233. Means for Horstinc in Mine Suarts, Fraser 
Chalmers, Limited.—(/. F. Cook, United 


States.) 

15,234. SHuTTLE Boxss of Looms, A. E., A., and G. 
Walker, London. 

15,235. Insectors, R. G. Brooke, London. 

15,236. CLgaNING Borer Tues, H. H. Lake.—(The 
Sterling Company, United States. 

15,237. Desks, A. Mauchain, London. 

15,238. Warp Stop Motions for Loos, J. V. and E. 
Cunniff, London. 

15,239. Poiieys, G. C. L, Lenox and J. B. Richardson, 
London. 

15,240. Sramp Hammers, R. Richter, London. 

15,241. DecoraTine Mirrors, E. Wagner and G. Lorenz, 
London. 

15,242. Printinc Macurygs, T. Hamilton, sen., and T. 
Hamilton, jun., London. 

15,243. Furnaces, A. Grinberg, London. 

15,244. ELecTRICAL TRANSFORMERS, W. P. Thompson. 
—(Louis and H, Loewnstein, Germany.) 

15,245. ELEcTRO-sEMAPHORE, B, Petsch, London. 

15,246. Harvestinc Macuings, W. Birtwisle, Liver- 


pool. 

15,247. EQUuALISING PRESSURE on VEHICLE Sprinas, F. 
H. Addis, Liverpool. 

15,248. Surevp for Busk of Stays, A. F. Wall, Liver- 


1. 
15/249, Hat Fastenk&k, J. H. Seymour and W. Wardrop, 
Liverpoo! 
15,250. ARRANGEMENT for Fan.icuts, W. Turnbull, 
Liverpool. 
15,251. Trres for Motor Cans, G. E. Heyl-Dia, Liver- 


15/959. REGULATING ADMISSION of Arr to Liquips, W. 
P. Thompson.—(The Pflaudler Vacuum Fermentation 
Company, United States.) 

15,253. Makinc MepicinaL TaBets, J. F. Buckley, 


ondon. 
15,254. Snips’ Screw Prope.vers, J. P. F. Thomsen, 
mdon. 
15,255. SoLDERING Lamps, J. V. Svenson, London. 
15,256. Ro.iinc Apparatus for SeTrine FLANGES of 
Borier Enns, H. Rinne, London. 
15,257. TREATMENT of Pzat, A. Hendunen, London. 
15,258. Trap for Fuigs, J. A. Ellis, London. 
15,259. ExpiLosive Cuarocrs for Guns, R. W. Scott, 


mdon. 
15,260. TyPEWRITING Macuines, A. M. Clark.—(The 
Tagner Typewriter Company (Incorporated), United 
States.) 
15,261. Sotmp Compounp, L. M. Bullier and L. 
Macquenne, London. 
15,262, Purrryina ACETYLENE, L, M. Bullier and L. 
Macquenne. London. 
15,263. Utitisinc WAVE Power for VEssE1s, W. Frakes. 
London. 
54. Steam Borters, R. McKay London. 
1 5. Horstinc Apparatus, G. B. Ellis.—({7. A. 
Weston, United States.) 
15,266, TreaTMENT of SACCHARINE, 
London. 
15,267. Cotiopton, E. J. Bevan, London. 
15,268. GLopE VaLvgs, J. Powell, London. 
15,269. ArcH PLates for Buitpine, O. H. Schwarz, 





A. Vasseuse, 


ndon. 

15,270. ConpeNnsEp STEAM RETURN FEED APPARATUS, 
E. Schoof, London. 

15,271. Execrric Sme.tine of Merats, C. A. Keller, 


ndon. 
15,272. Eximination of SutpHur, E. H. Miller, 
mdon. 
15,273. Bakine Ovens, B. Oelrichs, London. 
15,274, NoN-REFILLABLE Borris, E. I. Allen, London. 
15,275. Cavesson, B. J. B. Mills.—{A. Picard, 


nce, 

15,276. REGULATING DgLivery in Lusricators, J. N. 
Hochgesand, London. 

15,277. CHANGING PHoTocRAPHic Fits, F. O. Bynoe 

and C. Beck, London. 

15,278. Sprina Mattresses, H. F. Donath, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official a, 





691,358, Mzans ror Drivinc Dysyamos rrom CAR 
AXLES, “J: L. Creveling, New York, N.¥.—Filed 
August 30th, 1900. 

Claim.—The combination with a generator of ‘the 
type described comprising an armature and’ its shaft, 
a storage battery and translating device in electrical 
communication one with the other, of a revoluble axle 
and means operatively connecting said axle with ‘the 
armature shaft, said means being adapted to commun 





cate motion to the armature shaft in one direction 
irrespective of the direction in which the axle moves, 








and to run free of the axle when the armature shaft is 
independently rotated. 
691,406. Srup-serrine anp Exrractina Toot, L. i, 
Morgan, Plainjleld, N.J.—Filed January 28th, 1901, 
Claim.—A body having a rigidly-carried internally. 
screw threaded portion, and a longitudinally movable 


(651,408) 








internally screw-threaded said 


portion, 
threaded portions being a to co-act to mesh 


screw- 


with a stud, and means carried by the body to actuate 
said movable screw-threaded portion longitudinally of 
the body independently of said-rigidly-carried screw- 
threaded portion, substantially as described. 


691,474. APprpaRATUS FOR CONTROLLING IRON IN 
Brast Furnaces, L. Lincoln, Boston, Mass.—Filed 
July 25th, 1899. 

Claim.—in combination with a blast furnace or 
cupola, an auxiliary reservoir or chamber for the 
molten metal connected with the hearth of the fur- 
nace or cupola by a continuous passage, and having a 













mM 





='§ —— =| <4 
ee || / 
ml" 


discharge outlet at an elevation higher than the 
bottom of the hearth, a tuyere pipe and tuyeres lead- 
ing to the furnace, and a valved pipe leading from 
the tuyere pipe into the upper part of said reservoir or 
chamber, substantially as described. 


691,487. Rottgr Bearinc ror Crank SHAFTS OR 
THE LIKE, G. H. Reynolds, Manajfield Dep6t, Conn.— 
Filed August 8th, 1901. ; 

Claim.—A ball bearing comprising axially fixed and 
freely axially movable bearing members, a receiver 





691,487 














for the latter of said members and freely axially 
movable therewith, and balls arranged between said 
members. 


691,490. Encing Bgarinc AND ApsusTING MEANS 
THEREFOR, C. Robinson, Edgewood Park, Pa,—Filed 
May 20th, 1901. 

Claim.—(1) In an engine, the combination with a 
bed-plate and a shaft of a plurality of bearing boxes 
for the shaft, each of which comprises a gai Be 
removable — which are fastened to the bed-plate 
and a plurality of parts which are fastened together 
independently of the bed-plate, and means whereby 
one of the last-named parts may be adjusted to effect 





roper alignment of the 2) In an engine, 
Fes coms nation with a —a 


plurality of bearing boxes for the s! 


Levies ¢ 
te and a shaft, of a 
't, each compris- 


ing a plurality of removable fastened to the - 
ie f part pd op 


late, a rotatable le in two sections, and 
vicars for turning said part about the shaft to admit 
of the separation of said sections and the insertion of 
adjusting means between them. 
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THE PARIS- VIENNA MOTOR CAR RACE. 
No, II.* 


Tue promoters of the Paris-Vienna race have been 
taken seriously to task for sending the vehicles at racing 
speed over the Arlberg, a particularly dangerous moun- 
tain in the Tyrol, about 60 miles from Bregenz, where 
the gradients of one in five and sharp twists and turns 
open up pitfalls for the unwary driver at every yard of 
the course. Here and there the road is scored with deep 
drains and big ridges, the latter being usually formed of 
roughly hewn tree trunks, over which the cars jumped 
and bounded in an alarming manner. Only a fortnight 
before the race the pass was blocked with snow, and the 
Automobile Club of Austria sent a number of men to 
clear the way and also to level the road as much as 
possible by putting down a layer of loose stones. The 
remedy could very well have been dispensed with, for 
the vehicles slipped and skidded on the loose surface, and 
if a larger number of accidents did not take place it was 
simply because the seriousness of the danger compelled 
drivers to exercise the greatest caution. It was con- 
sidered very doubtful whether many vehicles would 
successfully get through such an unfair test. It was 
unfair because it placed the lives of the drivers in un- 
necessary danger ; and though motor cars are required to 
travel over every kind of road, it probably never happens 
that a touring car has to be driven under such Conditions 
as obtained on the Arlberg except with the utmost caution. 
And yet of the ninety-five survivors that left Bregenz 
only ten succumbed on this part of the course. Some of 
the accidents placed the drivers in the greatest peril. 
A light Darracq car fell down a precipice a distance of 
500ft., but fortunately the seat on the cylindrical water 
tank broke away at the moment the vehicle was going over 
and threw the men on the road. Most of the damage to 
vehicles was caused by the drains and ridges traversing 
the road. When travelling at close on 60 miles an hour 
the cars struck the ridges, or dos d’dnes, as they are 
called in France, and fairly flew in the air, falling again 
with such force as to shake them almost to pieces. The 
strongest carriage work was scarcely able to stand such 
strain. As was to be expected, the light carriages, weigh- 
ing less than 12°7 ewt., came most successfully out of this 
ordeal. There was practically no carriage work to give 
way, the frame behind the motor being simply covered 
with sheet iron, and the driver’s seat was placed on the 
top of the cylindrical watertank. Apart from the section 
between Bregenz and Salzburg, the course was not un- 
favourable to high speeds, for while between Paris and 
Belfort the road was good, it was still very fair going 
between Salzburg and Vienna, and on the whole it might 
reasonably have been expected that the big cars would 
have run at a higher average rate than they did. On the 
first part of the course the powerful French cars showed 
up well, and the first half-a-dozen arrivals at Belfort were 
Panhard cars, the first vehicle, driven by Chevalier Réné 
de Knyff, covering the distance of 253 miles at an average 
of nearly 55 miles an hour. This is still below what has 
been attained by smaller powered cars in previous races, 
but as the road is not so good as the one, for instance, 
between Paris and Bordeaux, and a lot of time was lost in 
stopping and starting at the different neutralised towns, 
it may be said that on the French roads the high-powered 
cars showed up to excellent advantage. They also 
travelled satisfactorily through Switzerland, which was, 
however, neutralised the whole way, and though they all 
naturally ran up to the maximum speed allowed, there 
was no accident of any kind on this section. Trouble 
began in the Tyrol, when it was found that exces- 
sively hight powers are entirely superfluous on mountain 
roads. 

The latter part of the race afforded an interesting 
comparison between two types of cars as represented by 
the new Panhards and the Mercedes. As we have said, 
the French cars are fitted with motors developing 70 
horse-power at 800 revolutions, and the German vehicles 
have motors of 40 nominal horse-power, but what they 
actually develop we are unable to say, though there is 
certainly a difference of at least 20 horse-power between 
the two types of carriages. On the French roads the 
Panhards carried everything before them, and Count 
Zborowsky on a Mercedes finished behind four light 
carriages. Baron de Forest lost two hours on the road. 
On the second racing stage through the Tyrol the tables 
were entirely turned, for Baron de Forest with his Mer- 
cedes took an hour less than anyone else, and Count 
Zborowsky was third behind Marcel Renault. The Pan- 
hards and Darracqs then followed alternately, and on the 
whole the light carriages did appreciably better than the 
big vehicles. Between Salzburg and Vienna the light 
cars improved their advantage, and to the general sur- 
prise Marcel Renault reached the end of the journey half 
an hour before any of his competitors, his net racing time 
for 6954 miles being 15h. 38min. Count Zborowsky was 
second in 15 h. 51 min., which was the fastest time 
accomplished by the big cars, but as he failed to stay his 
full time at one of the Swiss controls he was penalised 
and placed second in the big carriage class behind Henry 
Farman on a Panhard, whose time was 16h. 6 min. 
Baron de Forest was. running well when he broke his 
petrol tank on jumping a drain a few miles from Vienna, 
and had to be towed to the finish by another vehicle. 
But for this accident, and the loss of two hours on the 
first stage, Baron de Forest would probably have been 
easily first, and as Count Zborowsky did the fastest time 
among the big vehicles, the Mercedes may be said to have 
shown up remarkably well in the race. The first dozen 
vehicles were as follows :—Marcel Renault (16 horse- 
power Renault), 15 h. 88 min. 32 sec. ; Count Zborowsky 
(40 horse-power Mercedes), 15h. 51min. 20 sec.; Henry 
Farman (70 horse-power Panhard), 16h. 6 min. 12sec. ; 
Maurice Farman (70 horsé-power Panhard), 16h. 12 min. 
15 sec. ; Edmond (24 horse-power Darracq), 16h. 12 min. 
82 sec.; Baron de Forest (40 horse-power Mercedes), 





* No, I. appeared July ‘1th. 





16h. 23 min. 57 sec.; Teste (70 horse-power Panhard), 
17h. 4min. 46 sec.; Baras (24 horse-power Darracq), 
17h. 17 min. 52sec.; Berteaux (24 horse-power Panhard), 
17h. 18 min. 14sec.; Hemery (24 horse-power Darracq), 
17h. 28 min. 28sec.; Baron P. de Crawhez (40 horse- 
power Panhard), 17h. 38 min. 5 sec.; and Marcellin (24 
horse-power Darracq), 17h. 45min. 18sec. Out. of the 
134 starters from Champigny nearly sixty cars and motor 
cycles reached Vienna before the closing of the control, 
and several arrived later on, so that about one half suc- 
ceeded in going over the entire course. There were 
twenty-three large cars, twenty-eight light carriages, and 
five voiturettes officially timed as arriving in Vienna. 

An inspection of the cars after the race gave a vivid 
impression of the severe test to which they had been 
put. There were very few indeed that had come through 
unscathed. The winning Renault car was intact, and had 
gone over the course without the slightest incident. 
These vehicles have always enjoyed a high reputation for 
speed and trustworthiness and have been victorious in their 
categories in all the races in which they have taken part, 
their most brilliant success being the winning of the 
Paris-Berlin race last year in the light carriage class. 
Until recently MM. Renault Fréres have been using De 
Dion-Bouton motors, but in the new vehicles they have a 
four-cylinder engine of their own. construction of 16 
nominal horse-power, and developing about 22 horse- 
power. This firm were the first to adopt the direct drive 
on the top speed by keying the primary shaft on the 
driving shaft, and they have also an interesting device for 
separating the primary and secondary shafts when 
changing speeds, so that the spur wheels are brought 
opposite each other before being put into mesh. The 
wheels are consequently not forced into each other side- 
ways, but are pe | gradually without shock on the 
gear. It is now recognised that the direct drive on the 
top speed has a great advantage in securing an economy 
of power, and the system is being Jargely employed in 
small carriages, and, as we have seen, is now being 
adapted to the Mors and Napier vehicles. The second 
Renault car narrowly missed being put cut of the race by 
an accident, when two of the wheels were smashed in 
collision with the Mors driven by Baron de Caters. M. 
Louis Renault made some new spokes which he fitted to 
his wheels, and drove to Vienna without further trouble. 
While the high-powered Panhard cars failed to show up 
so well as had been expected in point of speed on the 
Austrian roads it would be unfair not to give them credit 
for the endurance they showed, which is all the more 
remarkable as every ounce of weight that could be dis- 
pensed with was cutaway. No greater feat has ever been 
accomplished in automobile engineering than the fitting 
of engines of 70 and 80 brake horse-power to vehicles 
weighing less than a ton, and what this means can only 
be appreciated by an inspection of the cars, showing how 
the resistance of every part of the vehicles has been care- 
fully calculated, and how this has been done with the 
minimum weight of material. With the exception of the 
Gordon-Bennett Cup vehicle, which came to griefthrough 
the breaking of the differential, all the Panhards finished 
the race, and to this extent it would appear that the 
experiment of high power and weight reduction is not 
such a failure as would be implied by the results of the 
contest. Even as regards speed it is necessary to make 
some reservation, for it is certain that the drivers of the 
Panhards did not always dare to utilise the full engine 
power on the Austrian roads, and it was found very diffi- 
cult and risky to steer such comparatively light but high- 
powered vehicles round corners at full speed. They had 
a tendency to skid and go off at a tangent. This, of 
course, is an argument against indiscriminately increas- 
ing the power of engines in vehicles limited to weight, 
but while all this tells against the types of big racing cars, 
it is hardly fair to condemn them as a failure because 
they did not travel so fast as had been expected in a race 
carried out under exceptionally unfavourable conditions. 
At the same time makers have certainly seen that they 
have about reached the limit of power in their racing 
vehicles, and if the results of the Paris-Vienna race do 
not point out another line of development, they at all 
events have shown the advisability of not persisting in a 
policy which seemed likely to give more importance to 
engine power than to its utilisation. 

Considering the manner in which weight had been cut 
down in the Panhard cars, it was really surprising that 
they came through the test with such comparatively 
little damage. In one of the cars the back was com- 
pletely broken away, and in another the pump had been 
fastened on with wire, and the bonnet had become 
detached from the hinges. The Panhard driven by Mr. 
Jarrott lost the silencer, and had a hole knocked in the 
gear box. There was, however, no trouble with the new 
Centaur motor, and except in the case of the Gordon- 
Bennet Cup vehicle, there is no instance of gears in these 
cars breaking. A Gobron-Brillié vehicle presented the 
appearance of a wreck, with the bonnet battered and the 
tool box, spokes, and steering wheel broken, while some 
of the spiral springs between the leaf springs and the 
frame were missing. The Napier had a broken tool box 
and the bonnet had suffered, but otherwise it was in good 
condition, and a Mors had evidently come into collision, 
but the pneumatic buffers in these vehicles between the 
axles and the frame were intact. Except in the case of a 
Déchamps car, where the back of the vehicle was down 
on the axle, none of the springs in the cars arriving at 
Vienna had broken, and this is the more remarkable as 
they are all made extremely light ; butit is difficult to say 
whether the efficiency of the springs has been improved 
in any way by the practice of interposing rubber blocks 
between the spring and the axle, or pneumatic buffers, 
rubber or spiral springs between the leaf springs and the 
frame. As we have seen, the light spiral springs were a 
failure on the rough roads, but the fixing of rubber on the 
top of the leaf springs undoubtedly served to protect them 
from the banging of the frame on the axles, and also, to 
a certain extent probably, to save the frame from exces- 
sive shock, which precaution is obviously very necessary 





in the big cars, where the engine is bolted on the side 
members. Singularly enough, the Renault, Clément, and 
other light carriages had rubber blocks between the leaf 
springs and the axles, but though the springs were per- 
fectly sound, there was nothing to show that they would 
not have come equally well out of the trial without them. 
This combination of rubber with springs is hardly likely 
to become a recognised feature in motor car construction, 
and at the best can only be regarded as a device to com- 
pensate for the light springs in racing vehicles, but 
nevertheless the Mors pneumatic check is a practical and 
useful invention, and the race has shown that even 
tourists may save the springs of their vehicles by fixing a 
piece of pneumatic tire between the springs and the 
frame. The tubular under-frames in the Decauville and 
some other types of light carriages were intact, despite 
the amount of brazing, which might have been expected 
to develop signs of weakness in such a trial. On the 
whole, though all the vehicles finishing at Vienna had 
more or less suffered, the damage could have been easily 
repaired at small cost, but there was naturally no means 
of ascertaining the damage to the scores of cars which 
lay strewn along the course, most of them smashed up in 
collision with trees and other obstacles. One of the most 
satisfactory things about the race was the behaviour of 
the pneumatic tires. In previous contests competitors 
have always been able to change their tires at the end of 
each run, and each set was never used for more than 200 
or 300 miles, but in the Paris- Vienna race the new regu- 
lations were enforced, whereby nothing could be done to 
the vehicles from the time they were put up at the garage 
on terminating the day’s race to the moment of leaving 
it the following morning, and all tire and other repairs, as 
well as the filling of the tanks, had to be counted in the 
racing time. Competitors had, therefore, every advan- 
tage in using the tires until they punctured or were worn 
out, and it was expected that this would prove a very 
serious factor in the fortunes of the race. It is true that 
as the vehicles had to stop at nearly all the towns along 
the route, opportunities were given of cooling the tires, 
and thus, in a certain measure, minimising the destruc- 
tive effects of high temperature, not only in deteriorating 
the rubber but also in bursting the tires. The test was 
nevertheless an exceptionally severe one, and it says 
much for the progress that has been made in the manu- 
facture of pneumatic tires that so many of them should 
have gone through the race without giving the slightest 
trouble. On arriving in Vienna many of them were 
badly cut, and others had the rubber completely worn 
away from the tread, leaving the fabric bare. All the 
competitors, in fact, spoke highly of the behaviour of the 
tires, and it is safe to say that during the past few years 
their life has been increased twofold. 








MINING AT THE DUSSELDORF EXHIBITION. 
No. I. 


THE remarkable collection of machinery, appliances, 
and products brought together in the stately group of 
buildings at Diisseldorf, although covering all branches of 
the productive industry of the area to which the Exhibi- 
tion is nominally, if not actually, restricted, is most 
prominently illustrative of mining, and more particularly 
of coal mining as developed in the older coalfields of the 
Lower Rhine, the Aachen district, and the Saar, and the 
tertiary brown coal deposits between Cologne and Bonn, 
and of the great metallurgical industries founded upon the 
product of the mines. Tne material brought together is 
so extensive that our available space would be insufficient 
for even a very superficial enumeration of a systematic 
character, and we must therefore content ourselves with 
calling our readers’ attention to some of the more striking 
objects of general interest to the mining engineer. Before 
doing this, however, it may be of interest to supply a few 
general particulars as to the coal basins in question. The 
Lower Rhenish-Westphalian—or, as it is more conveni- 
ently called, the Ruhr district—together with those of the 
Saar and Aachen, in the year 1901 collectively produced 
about 70,550,000 tons, or 65 per cent. of the 108,417,000 
tons forming the total output of the German Empire for 
that year, and of this total more than one-half—58,400,000 
tons—was raised from the mines of the Ruhr district. 
The geological features of this district are fully illustrated 
by a model made up of a combination of transverse 
sections, with four plans showing the horizontal projec- 
tions at intervals of about 500ft. in depth, drawn upon 
glass plates, exhibited in the special building of the 
Verein fiir Bergbaulichen Interessen of Dortmund by the 
Westphalian Miners’ Fund. In many respects the con- 
ditions are similar to those of South Wales, the coals 
ranging in character from coking to dry steam and 
anthracitic qualities ; but the differences are confined to 
particular groups of seams, the anthracites being at the 
bottom and the free-burning coals at the top of the series, 
instead of the change being from bituminous on the east 
to anthracite on the west, as in South Wales. The total 
number of seams in the thickness of the containing 
measures is very large, and is summarised as follows, 
from below upwards :— 


Dry coal series 3600ft. thick, with 15 seams 


Coking coal series 1740ft. a . 
Gas coal series 750ft. PS a 
Flaming coal series 2630Ft. "2 3. 


The estimated combined thickness of the workable 
coal is about 226ft., or about 3 per cent. of the total 
thickness of the containing measures, but this, like many 
similar estimates in other districts, is considered to 
require revision. The area within which productive coal 


measures have been proved by boring and mining is 
about 1170 square miles, but only about one-fifth of this, 
or 230 square: miles, is exposed, the larger part being 
covered unconformably by tertiary and cretaceous strata, 
which increase rapidly in total thickness to the north, 
where triassic red sandstones appear below the cretace- 
ous covering, so that in the newer sinkings depths of 800 
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to 1000 yards of barren measures, usually heavily watered, 
must: be goné through before reaching the coal. In the 
neighbourhood of the Rhine specially difficulties have 
also been encountered calling for very special methods in 
sinking through the alluvial deposits of the river, and the 
great cost of the deep shafts required renders it neces- 
sary to work very large areas from single pits or pairs of 
pits, the winding and pumping plants, as well as the 
accessory mechanical arrangements, being carried out on 
an unusually liberal scale. 

The second principal district, that of Aachen, is mainly 
of interest for the very disturbed state of the strata, which 
are squeezed up into two narrow troughs known as the 
Inde and Wurm basins, where the conditions are some- 
what similar to those in the adjacent Belgian coalfields. 
These are remarkably well illustrated by a series of geo- 
logical models representing the succession and arrange- 
ment of the plans in the more important mines of the 
district. 

The Saar coal basin, unlike that of the Ruhr, is remark- 
able for the comparative simplicity of its geological 
structure, forming a single trough, which is in part 
covered by new red sandstone strata, and in its deepest 
part is broken up by extensive igneous waves. The more 
important seams are contained in the lower part of the 
series, there being 142 recognised seams of a total thick- 
ness of 213ft. distributed through 2708ft. of strata. The 
larger part of this coalfield is the property of the Prussian 
Government, who are the chief exhibitors, in the form 
of plans and models showing the structure of the 
country, and of particular seams as developed in the 
underground workings, contributed by the Royal Mining 
Department of Saarbriicken. 

The brown coal industry of the Lower Rhine, though 
of comparatively modern development, has of late years 
attained a position of considerable economic importance, 
as providing a chief and abundant supply of steam and 
house fuel to all points accessible from the river. It occurs 
in a hollow of the Devonian rocks forming the ter- 
tiary basin of Cologne between that city and Bonn, the 
principal main seam extending for about seventeen miles, 
with an average breadth of about three miles, the thick- 
ness being’about 90ft., but rising in places to as much as 
340ft.°- The mineral is mostly an earthy-brown coal, 
with occasional hard patches and fossil wood, or lignite 
proper, containing a large amount of hygroscopic water, 
and giving but few condensible products of value when 
distilled, so that, unlike the tertiary lignite of the Elbe 
districts, it is unsuitable for tar or paraffin manufacture. 
When carefully dried, however, it makes remarkably good 
briquettes by compression, and the demand for these as 
house fuel has been a principal cause of the large increase 
in the output during’ the past few years. The mineral 
is got very cheaply by open workings, and the associated 
clays are utilised for brick-making to a considerable 
extent. 

As compared with coal, the metallic minerals repre- 
sented in the Exhibition are comparatively unimportant. 
There is, however, a remarkably good collection of 
exhibits from the Siegen district, both in the form of 
mineral specimens and plans and models of workings, 
illustrating the occurrence of the famous steel ores, or 
manganiferous spathic iron ores, which for so many 
years were practically the only source of supply of 
spiegeleisen. These occur in lodes, or groups of lodes, 
in Devonian strata, varying rather irregularly in size, 
but occasionally reaching to about 100ft. in thickness, 
with a filling of nearly pure spathic iron, while in other 
places lead and copper and other ores appear in some 
quantity. Although the local furnaces have lost in rela- 
tive importance since the practical extinction of charcoal 
iron making, the galena ore is a large and valued item 
in the supply of the larger works on the coalfield, and 
the mining is actively carried on, a depth of 580 metres 
having been reached in one mine, the ore being there 
46ft. thick. The world-renowned mine of the district, 
the Stahlberg of Miisen, has, however, been completely 
exhausted after several centuries of working. 

The lead and zinc ores of the Devonian and lower 
carboniferous rocks of the region of Deutz and Runderoth 
and the neighbourhood of Aachen are well illustrated, 
but the collections are somewhat scattered, some being 
exhibited by mining companies in the mining depart- 
mént, while the products of a larger number of mines 
worked by the Vieille Montagne Company are grouped 
with the zinc smelted from them in the metallurgical 
division of the main industrial building. A curious 
association of iron pyrites with heavy spar occurring at 
Meggen, on the Lenne, forms an interesting item in the 
collective exhibit from Siegen. The pyrites is very pure, 
being nearly free from arsenic and entirely so from 
selentum and mercury. The barytes is of a black- 
grey tint from a slight mixture of bitumen, and also 
contains a little strontia. 

Boring plant and macivinery.—The important work of 
deep boring for exploratory purposes is represented by 
two exhibitors, the International Deep Boring Company 
of Strassburg and the Deep Boring and Bridge-building 
Company of Neuwied. The exhibits of the first firm, 
which occupy a special pavilion in the grounds, include 
a model of a deep boring plant with wooden derrick on 
the Raky system of percussive boring with hollow rods, 
the tool striking from 100 to 120 blows per minute with 
a very short stroke, the detritus being continuously 
removed by water; numerous examples of rods, borers, 
and cutting tools up to 22in. in diameter, including a 
diamond boring head of that size with £2400 worth of 
diamonds, and a large series of cores in sandstone and 
other rocks. The largest, of 22in., and 18ft. in length, 
was brought up from 700ft. deep, and another of 5}in. 
from 3150ft., both being of sandstone. Another remarkable 
example is a core of coal-measure shale, 8ft. long and 
2°4in. diameter, from a depth of 4200ft. 

The principal object of interest contributed by the 
Neuwied Company, which exhibits in the general mining 
building, is a model of a diamond boring plant for holes 
exceeding 3000ft. in depth, with a derrick built up of 





section iron, with transverse and diagonal bracings, 
giving a clear head room of 80ft., which is framed 
together in two parts joined by hinges, so that it may be 
very rapidly erected on the ground. This, as in the 
former case, is supplemented by a full collection of tools, 
cores, and other objects. 

Shaft sinking.—The very special conditions called for 
in sinking through the heavily watered strata covering 
the coal measures in the Westphalian coalfields are 
abundantly exemplified by the numerous examples of 
shafts in progress, which illustrate every possible class of 
sinking by driving cylinders, compressed boring, and 
freezing the ground, besides the ordinary milled easy 
sinking pumps. An interesting example of the latter is 
the model of the sinking of the Gneisenau No. B 1 pit of 
the Harpen Mining Company, 19ft. in diameter and 
2625ft. deep. In this the water is lifted by water-tubs of 
2200 gallons capacity from a pair of suspended cisterns 
about 50ft. above the bottom of the sinking, which are 
fed by sinking pumps fixed to a rigid framing at the 
bottom of the suspending rope. The tubs run between 
wire rope guides, and are raised by flat ropes, 150mm. by 
20mm. The cisterns are suspended by round ropes of 
70mm., of a total length of 1600 metres—nearly a mile 
—each, and are adjustable by hand by means of a com- 
pound purchase friction winch of 30 tons capacity. The 
sinking pumps of 1320 gallons per minute capacity are pro- 
vided in duplicate, one set being kept in reserve. The 
motive power is compressed air. 

Among other sinking pumps the pulsometers, contri- 
buted by Messrs. Kérting Brothers, and the more recently 
applied centrifugal pumps for high lifts, are specially 
noticeable. The latter class is represented by a sinking 
pump lifting 330 gallons per minute 328ft., by Messrs. Sulzer 
and Co., of Winterthur. This has four systems of rotary 
blades arranged in series, and coupled direct to the axis 
of a horizontal alternating current motor, the whole 
arrangement being extremely compact, the area of the 
shaft occupied being only about 3ft. 6in. by 2ft. Sin. 
Another exhibit of the same class is supplied by Messrs. 
M. Schorch and Co., whose centrifugal sinking pumps of 
2000 gallons capacity per minute, with a lift of 200tt., are 
employed for supplying the ornamental fountains on the 
ground. These are driven by direct-current motors 
developing 110 horse-power with a current of 220 volts, 
the working speed being about 1600 revolutions per 
minute. The whole of the working parts are completely 
enclosed in a water-tight casing, the weight, as arranged 
for shaft sinking, being about 3} tons. 

The Poetsch system of sinking by freezing the ground 
is represented by two examples, the first being a model 
of the arrangements adopted by Messrs. Gebhardt and 
Konig, of Nordhausen. In this the cooling agent is 
liquefied carbon dioxide, by which lower temperatures 
can be obtained than with ammonia, and is therefore 
recommended when saliferous strata have to be sunk 
through. The packed joints of the compressor are kept 
tight and lubricated with glycerine, which is supplied 
from time to time by a hand force pump. Special 
care is also taken to secure the brine circulating pipes 
from leakage, the bottom plugs being welded on, while 
telescopic packed joints are inserted at intervals in each 
length of tube to allow for the contraction due to the 
intense cooling. 

The second example of the Poetsch system is con- 
tributed by the Humboldt Company, of Kalk, in a draw- 
ing showing the arrangements adopted in the sinking of 
the shaft of the alkali works at Ronneberg, near Hanover. 
Here, in spite of the large amount of salt in the strata, 
at times as much as 20 per cent., and lowering the 
freezing point to 5 deg. Fah., ammonia is used, and the 
necessarily high degree of compression is attended with 
an excessive heat development, rendering it difficult to 
keep the joints of the compressor tight. This is met by 
the use of metallic packings, which are cooled by special 
freezing arrangements. The frigorific effect of this plant 
was guaranteed to be equal to the abstraction of 
800,000 calories per hour, but on trial 380,000 were 
realised. The cost of this shaft, 18ft. in diameter down 
to a depth of 428ft., when solid gypsum is reached, is 
estimated at £57,000, or about £139 per foot. The 
mineral to be worked is a very pure variety of sylvine, 
with .an average content of 90 per cent. of potassium 
chloride as raised from the mine, as against a maximum 
of 80 per cent. in the product of the chemical works of 
Stassfurt. 

The Kind and Chaudron method of shaft boring and tub- 
bing in dead water is illustrated by a large model contri- 
buted by Messrs. Haniel and Lueg, of Diisseldorf. This 
method was introduced in 1852, and had up to the end of 
last year been applied in the sinking of seventy-three shafts 
of varying diameters up to about 15ft. down to a maxi- 
mum of 1200ft., but for greater depths, and specially for 
the larger-sized modern shafts, its use is limited by the 
difficulty of obtaining sufficient strength in the tubbings 
to resist the increased pressure, a maximum thickness 
of about 5in. being as much as can be relied upon for 
giving sound castings, and no particular advantage could 
be got by the substitution of steel rings, as the crushing 
strength of steel castings is not very different from those 
in cast iron. Two methods have been proposed to meet 
this difficulty, the first that of Riemer, who suggests the 
use of two concentric tubes, with the intermediate space 
filled by air, water, or concrete under pressure; and the 
second that of Mr. E. Tonson, who, instead of using a 
single tubbing of the full width of the boring, proposes to 
divide them into a series of parallel tubes of smaller 
diameter, two of 8ft. for the cage roads and two of 5ft. 6in. 
for footways and pumping, the intermediate space being 
filled up solid with concrete. Neither of these methods 
has as yet, we believe, been applied in practice, but the 
second is illustrated by a model in the general mining 
collection. 

The method of boring shafts and securing the ground 
by driving down built-up cylinders of masonry or cast 
iron with a cutting base ring has been largely applied in 
the Rhenish collieries, and five large sinkings are now in 





progress by its use. The original method of sinking the 
cylinders by boring alone was supplemented about six 
years ago by the application of hydraulic presses, whereby 
the progress of the work was greatly accelerated. The 
resistance of cast iron cylinders is not, however, sufficient 
in all cases to withstand the irregular stresses caused by 
sudden falls of loose ground, or even the strains set up 
by hydraulic driving presses. In order to obtain greater 
strength a method due to Mr. E. Pattberg has been intro- 
duced by Messrs. Haniel and Lueg, and applied to the 
sinking of shafts through the alluvial beds of the Rhine 
at the Rheinpreussen Colliery at Homberg. In this the 
lining drum is strengthened by introducing between the 
tubbings at about every third ring a stiffening ring 
of cast iron projecting inwards sufficiently to form 
a seating for a brick lining, the successive rings 
being further connected by tension rods. A com. 
pound drum of this class of 22}ft. in diameter is 
sufficiently strong to allow the application of a total 
hydraulic pressure of 3000 tons in driving it down. The 
actual boring is done by Pattberg’s percussive method, 
with continuous removal of the detritus by so-called 
“mammoth pumps,” or cylinders in which the column of 
water, artificially reduced in density by the introduction 
of air, is forced upwards by that contained in the hollow 
boring rod. 

In the collective exhibit of the Aachen district a model 
is shown of the Sassenberg and Clermont method of 
shaft boring employed in the sinking of the Adolph shaft 
of the Eschweiler Mining Company. In this, percussive 
boring of the full section at one operation is used, with 
the removal of the comminuted material by sacks 
attached to the boring frame which sweep round the 
bottom of the excavation, and when filled are hoisted by 
the winding engine upon guide frames attached to the 
main rod, without necessitating the lifting of the boring 
head and rods. In this way from 35 to 50 cubic feet of 
material are lifted every half hour; and the shaft, which 
is of the large size of 23ft. 4in. internal diameter, has 
been sunk to a depth of 230ft., where a new cylinder of 
reduced diameter has been commenced. Under the 
most favourable conditions the daily advance has been 
about 4ft. 

Systems of working.—The coal seams in the West- 
phalian basin are, as a rule, thin, rarely exceeding 8ft. or 
4ft. in thickness, and for a large production several seams 
have to be taken in work at once. This, together with 
the variable inclination of the strata, has led to a con- 
siderable diversity in the actual methods of working, and 
these are very fully illustrated by drawings and models 
in the general mining collection; but detailed notices of 
these, in the absence of illustrations, would be of little 
use. Suffice it to say, therefore, that as a rule some form 
of long-wall working either to the rise or along the strike 
is used, pillar working being only exceptionally met with, 
although in some of the steepest seams a method closely 
resembling overhand stoping is used. Of special interest, 
however, are the use of iron shoots for sending coal down 
to the main roads instead of inclined planes or jigs, and 
the now general practice of packing the excavations with 
waste sent from the surface. This has already had a 
notable effect in removing the waste heaps of former 
workings from the pit banks, and even blast furnace slag 
granulated as it runs from the furnace is used for the 
same purpose. 








NEW ROLLING STOCK, MIDLAND GREAT 
WESTERN RAILWAY OF IRELAND. 


Tue Midland Great Western Railway of Ireland has built 
from the designs of Mr. E. Cusack, locomotive, carriage, and 
wagon engineer to the company, new rolling stock, to mest 
and encourage the increasing demands of the Irish and 
through tourist traffic. 

The trains run from the terminal station, Broadstone, in 
Dublin, across Ireland, to Galway, a distance of 127 miles. 
In connection with these trains, carriages connect with the 
incoming and outgoing Royal Mail steamers at Kingstown 
and with the London and North-Western steamers at North- 
wall, thus giving passengers from all parts of England direct 
communication from London and England generally, with 
the company’s hotels at Mullaranny and Recess, in the 
beautiful scenery of mountain and lake in Galway, Conne- 
mara, and Achill. 

The newengines, which have been built in the company’s 
works at Broadstone, Dublin, to meet these requirements, 
are the largest yet seen in Ireland. They are four-wheeled 
coupled, with a leading bogie, and have Belpaire fire-boxes. 
The following are their principal dimensions :— 


Cylinders.. .. .. .. .. «. lft. 6in. diam. by 2ft. 2in. stroke. 
Driving and trailing coupled wheels .. .. .. .. 6ft. Sin. 
Length of boiler between tube plate: 11ft. 3}in.} 
Outside diameter of boiler o« se .. 4ft. 10in. 
Fire-box, height .. . ws . 6ft. 10}in. 

i . 8ft. Sin. 


widt . . 

J ARES CI eae ene ne |S 
Tubes (235), dia. 1jin., mide of Everett's red metal, “ Koro” brand.} 
Fire-box stays, Stone’s flexible bronze .. .. .. .- lin. india, 
Ramsbottom’s safety valve, dia. of valves .. . Sin, 
whe} ee errr reerreerome 
Heating surface, tubes, 1213 square feet ; fire-box, 150 square feet 

or a total of 1363 square feet. 


Fixed wheel base .. .. . 9ft, 3in. 
Bogie wheel base . .. .. «2 «+ « .. ft. 6in. 
Total wheel base of engine .. .. .. - 22ft. Gin. 


The motion employed is Stephenson’s link, with two guide 
bars to each piston. The reversing gear is the wheel and 
screw pattern. The engine is fitted with steam sanding 
apparatus, Hope-Saunders gauge glass protectors, and Hope- 
Briggs injector water strainers. The tender is carried on six 
wheels, its principal dimensions being as under :— 


Water capacity .. ich ae Re ee he he ae el 
ee POR ee eae ae ee ee 
Diameter of wheel: esis) yk Osher pitt soe! hes, 
Axle bearings de eee Beles ee) be wee 95 Re 
eae et ee eee 

Total over all dimensions, engine and tender .. 54ft. 

Total working weight... .. .. «2 «2 «+ 87 tons. 


The haulage capacity of the locomotive is 308 tons, exclusive 
of engine, at 60 miles per hour on the level, or 281 tons at 
30 miles per hour up an incline of 1 in 100, and on a 12-chain 
curve. Each train will consist of bogie ‘yehicles 58ft. long 
over the buffers, marshalled in order of running as follows :— 
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THE PROPOSED INTER-UOCEANIC CANAL. 
No. VI.* 

Tue total length of the Panama Canal from sea to sea 
will be but 49°09 miles, while that of its long-time 
potential rival would have been 183°66 miles. Of the 
former distance, 6°80 miles will be in harbours and en- 
trances, 29°61 miles in standard canal section, and 12°68 
miles in the comparatively free navigation of Lake Bohio. 
Corresponding lengths of the Nicaragua route are: 
harbours and entrances 3°07 miles, standard canal sec- 
tion 70°71 miles, sailing line in Lake Nicaragua 70°51 
miles, and the San Juan River section 39°37 miles. To 
the important advantage of being shorter by 134°57 
miles must be added to the credit of Panama fewer locks, 
less summit elevation, serviceable harbours at each 
extremity, and an exceptionally good alignment. Thanks 
to favourable topographical conditions, the five Panama 

: locks will be so grouped as to be comparatively convenient 
to navigation, whereas the eight locks along the Nicara- 
gua route must have been at separate locations, demand- 
ing many additional entrance movements, and increasing 
the probabilities of risk and delay. The summit level in 
the one case may vary, according to the season, between 
82ft. and 92ft. above sea, and will have a length of 21°52 
miles; in the other it would have risen as high as 110ft. 
and extended a distance of 134°54 miles. To the har- 
bour conditions, present and potential, of the Nicaragua 
route, full reference was made in THE ENGINEER of 30th 
April; and itis only necessary to add, as regards the other 
line, that no outlay, either for construction or mainten- 
ance, will be required for the excellent and well-protected 
roadstead at Panama, and that more than adequate pro- 
vision has been made by the Isthmian Canal Commission 
for such outlay as may be demanded at Colon for im- 
proving the entrance and giving increased protection to 
shipping lying within the harbour. As regards curvature, 
it will be seen from the following tables that the Panama 
alignment is incomparably superior, the balance in its 
favour being 26°44 miles and 1568 degrees :— 


Panama. 
Total degrees of 








No. of curves. Radius. Length. moos 
Feet. Miles, Deg. Min. 
1 . 19,629 i emer IE 
1 .. 13,123 +48 ll 04 
4 . 11,483 422... .. lll &® 
15 . 9,842 1120) - .......:. “See 
+ 8,202 See... ico Sete 
2 6,562 Os... <« (eee 
7 6,234 0... .. Soap 
ad 3,281 +82 75 «(51 
29 22-85 771 39 


* Near the entrance to Colon Harbour, where the width, how- 
ever, is from 500ft. to 800ft 


Nicaragua. 





No. of Length. Total Ldagenes of 


























pacahy Radius. steal In sections. 
| Feet. | Miles. Deg. Min. Sec. 
2 | 17,189 1-53 26 51 10 |One in Rio San Juan, 
one from Lake to 
k 5 
8 11,459 6-80 179 31 50 |One in Greytown har- 
bour, one between 
Locks 2 and 3, two 
between 3 and 4, 
four in San Juan 
River 
4 8,594 4-31 151 40 50 |Two between Locks 1 
and 2, one between 
| 2 and 3, one in river 
1 | 8885 | 1-43 | 51 44 80 |River 
2.4 7,814 1-90 | 73 28 30 |River 
1 | 7,769 1-73 | 67 16 50 |River 
5 | 6,876 4-64 | 204 34 40 |One between Locks 2 
j | and 3, one in river 
2 | 5,927 2-40 | 122 41 20 | Both inriver 
16 | 5,730 | 11-08 584 47 40 | Four between Locks 2 
| and 3, two between 
H Lock 4 and the San 
| | Juan, sevenin river, 
| one between Lake 
| and Lock 5, two 
| between Locks 7 
| | | and 8 
2° | 5,289 2-27 129 45 50 |River 
1 5,209 1-15 | 66 38 30 | Lake to Lock 5 
2 5,056 1-22 | 73 17 40 |One Lake to Lock 5, 
| | one a Locks 
| | | 6 and 
1 | 4,982 -82 | 49 49 00 | Between Micieils 5and6 
8 | 4,911 2-75 169 36 00 |One between Locks 2 
| and 3, two in river 
1 | 4,297 ‘63 | 44 19 50 |River 
1 | 4175 -81 | 58 20 40 |Greytown harbour 
4 | 4,045 3-82 | 285 25 40 (Allin river 
56 49-29 | 2339 50 30 | 





There would also have been two curves of 11,459ft. 
radius, having a combined length of 1°89 miles and a 
combined angle of 49 deg. 58 min- 50 sec. in deep water 
——P Nicaragua, which are not included in the above 
table 

Not the least valuable of the many important appen- 
dices which the Isthmian Canal Commission submitted 
to the President of the United States with its report of 
November last is one dealing with the time required for 
transit through each of the projected waterways. In 
this inquiry the following four type ships are considered, 
the power in each case being sufficient to give the vessel 
a speed of 12} statute miles per hour in open sea :— 


Length, Beam, Fresh water 


fost. feet, | LEP. 
in. 
Type A 0.8: °... BES 1900 
Type B 400 50 32 0 2300 
Type C 540 60 32 0 3300 
Type D 650 70 32 0 4500 





* No. V. appeared July 4th. 


In this connection it is of considerable interest to note 
that during the year 1901 the average tonnage of the 
3699 vessels which traversed the Suez Canal was 2926 
tons, and that in the previous year the average was 2830 
tons. In 1901, twenty-one vessels which used the canal 
measured more than 150 metres—492ft.—from stem to 
stern, the longest being the Grésser Kurfiirst, of the 
North German Lloyd, measuring 177°71 metres, or 
583+ft.; while the broadest vessel across the beam was 
the Japanese ironclad Hatsuse, measuring 23°32 metres, 
equivalent to about 76}ft. Since January Ist of the 
present year the maximum draught of water authorised 
in the canal has been increased from 7°80 metres— 
25ft. 7in—to 8 metres, or 26}ft., and during the first 
quarter of the year this maximum was utilised by forty- 
four vessels. Finally, it may be remarked that the 
average time occupied in passing through the Suez Canal 
in 1901 was 18 h. 41 min. 

The following tables show (1), the schedule of speeds 
in statute miles per hour proposed as a basis for calculat- 
ing the time of transit through each canal, and (2 and 3) 
the time of transit through the Panama and Nicaragua 
canals respectively, without allowance for meetings or 
lockages :-— 

TABLE I. 













































































Tangents rx pe ‘Type |Type Type 
or curves. B. | C. 
Rock cuts :— | 
East and west of summit vai fTangents | 7-5 | 6-0 | 5-0] 4-5 
Nicaragua : ...| |Curves 6-0 | 5-0 | 4-0 | 3-5 
Western divide, isniediain <2 oom 6.0 og 5.0 ie 
Culebra cut, Panama eee i 5B Ae 7. 
| ; Tangents 8-0 | 7-0] 6-0 | 4-5 
Canal section, in firm earth ...|; Curves* | 7-0 | 6-0 | 5-0 | 4-0 
| ares 6-5 | 5-5 | 4-5 | 3-5 
j Tangents | 8-5 | 7-5 | 7-0 | 6-0 
aS in sand or silt...|; Curves* | 7-0 6-5 | 6-0 | 5-0 
Curvest | 6-5 | 6-0 | 5-5 | 5-0 
‘bh. : ; Tangents | 9-5 | 8-5 | 8-5 | 8-0 
Channel in Panama Bay... {eerie 8-5 18-01 7-5 | 7-5 
San Juan = where deep-| f Tangents | 9-5 | 8-5 | 8-5 | 8-0 
ened ns eos neh UCUFVES 8-0 | 7-5 | 7-0 | 7-0 
San Juan_ River, where not f Tangents |10-0 | 9-5 | 9-0 | 9-0 
deepened |. Curves 8-5 | 8-0 | 7-5 | 7-5 
Lake Nicaragua, where deep- f Tangents |10-0 | 9-0 | 8-5 | 8-5 
ened .| | Curves 9-0 | 8-0 | 7-5 | 7-5 
Lake Nicaragua, where not 
deepened ‘ j12-5 |12-5 |12-5 |12-5 
‘| ( Tangents 110. 0 (10-0 /10-0 | 9-5 
Lake Bobio “Curves | 9-0 | 9-0 | 9-0 | 8-5 
Harbourand harbour entrances} {Cortes 8: : Ss | o; 4 
| 
* Panama. + Nicaragua. 
TaBLE II.—/Panama. 
Tangents | Dis- Type Type Type | Type 
or curves, | tance.| A. Oe Oe a 
Stat. 
| | miles. hrs. | hrs. | hrs. ae. 
Canal sections :— A we - \ sao eee 
- (Tangents | 76 |1-35 |1-54 |1-80 /2- 
Pies an. '\Curves | 6-85 | -98 (1-14 11-37 1-71 
= . fTangents | 3-48] -41 | -46 | -50/ -58 
Sand and silt ‘/\Curves | 2-50] -36| -38| -42| -50 
|(Tangents| 3-00 | -37 | -46| -55 | -60 
Calebes cut -!\Curves | 3-02] -46| -55 | -67 | -75 
Channel in Panama/}/Tangents| 3-90 | -41 | -46| -46 | -49 
Bay \ Curves “51 | -06 | -07 | -07 | -07 
Colon harbour and|/‘Tangents; -39/ -04 | -04 | -04 | -05 
entrance.. }\Curves | 2-00] -24| -27 | -27 | -29 
” | f Tangents |} 6-18 | -62 | -62 | -62 | -65 
Lake Bohio ‘|\Curves | 6-50| -72| -72| -72| -76 
Total 49-09 - 2 (6-71 |7-49 8-84 
| 
TaBLeE II1].—Nicaragua. 
1 | | 
| Tangents | Dis- |Type|Type Type! T pe 
or curves, | tance.| A. | B, | C. ), 
ae brs. | hrs | bre. | hrs 
Canal sections :— | ad 
- _|fTangents | 17-99 | 2-25) 2-57) 3-00 4.00 
Firm earth... '1Curves | 10-45 | 1-61) 1-90, 2-32) 2.99 
Sand ‘lt | Tangents | 19-93 | 2-34) 2-66 2-85 3-32 
enn ~~) (Curves 8-39 | 1-29) 1-40, 1-53) 1-68 
F ss |(Tangents| 4-79; -64) -80, -87) 1-06 
Rock, weet divide .../\corves | 3-89| -65| +78! -78| -97 
Rock, exclusive of | | (Tangents |" 2-94} +39) °-49 -59! -65 
western divide | | Curves 2-32 | -39) -46) -58 -66 
San Juan River :— | | 1.59 
, | (Tangents | 12-58 | 1-32! 1-48 1-48) 1-5 
Where deepened .../\ Curves | 13-77 | 1-72) 1-84] 1-97 1-97 
- . _| { Tangents 5-15 +52) «54! 57) 657 
Not deepened ...“---|\ Curves | 7-86} -92/ -98) 1-05) 1-05 
Lake einai —_ | | 
_| { Tangents | 26-69 | 2-67, 2-97, 3-14) 3-14 
Where deepened .../\ Curves | 1-56] -17| -19| -21| <2 
Not deepened .. 42-27 3-38) 3-38) 3-38) 3-38 
Harbours and en- | {Tangents 2-04 +20! +23 23) +24 
trances ... | Curves 1-04 12) “14 14 +15 
Total aa 183-66 |20- 68) 22. 81 ss 69 27- 27-61 
4 8 











To obtain the full period of transit the t time consumed 
by lockage and the delays at meeting-points have 
necessarily to be added. These have formed the subject 
of elaborate calculations, based very largely upon obser- 
vation of the practical working of the Sault Ste. Marie, 
Suez, Kiel, and Manchester ship canals. Considerations 
of space forbid more than passing recognition of the 
interesting series of tables contained in the appendix to 
which reference has been made, and we will content 
ourselves with summing up in Table IV. the time in 
hours likely to be required by steamers of the four types 
in their voyage across the isthmus. 

It is important to note that should the ships be 
powered for a sea speed of less than 12} statute miles per 





hour, the time of transit would not be increased in 





simple inverse proportion, nor would the time of transit 
be much reduced if the sea speed were considerably 
greater. It should also be observed that the above 
estimates were framed subject to the conditions that 
sidings, where ships might tie up, would be provided at 
intervals of five miles in all canal sections, and that the 
routes would be so efficiently lighted that navigation 
might be continued by night as well as by day. Ad. 
herence to the latter stipulation will be a comparatively 
easy matter so far as the Panama route is concerned ; it 
would have otherwise in the case of Nicaragua, where, 
on account of the great distance, the obstacles likely to 
be encountered in several sections, and the enormous 





























TABLE IV. 
Type | ‘e| Type | Type Type 
A. | B Cc, ). 
Panama route :— | | 
Time without allowance for lock- 
age or orang a we eee | 6-02 | 6-71] 7-49 8-80 
Lockages es 3-97 | 3-84] 38-78 | 3-54 
Meetings in canal section ... . 65 ‘77 ‘97 «1-42 
— in channel in Panama | 
a ees ee +02 ‘O01; = -00 
Pio sl at locks ... +57 +55 54 “51 
Total time of transit 11-23 | 11-89 | 12-79 | 14-27 
Nicaragua route :— | | 
Time without allowance for lock- | 
age or meetings ... .- | 20-58 | 22-81 * 69 27-61 
Lockages... wee vee | 7917 | 6-85 | 6-70} 6-15 
Meetings in canal section |... ... | 1-58 | 1-89 | 2-28 3-35 
Meetings in channels in San Juan | | 
River and Lake a ; -20; -19) -1l1 | -08 
Meetings at locks ... .. -58 | 56 | _ 57 +53 
Total time of transit 30-11 - 30 | "34. 35 35 37 -67 


i] 


cost | inv volv ed, ‘the condition would have practically pro- 
hibited nocturnal navigation. This being so, it would 
have been found necessary either to increase the esti- 
mated time of transit by from 30 to 50 per cent., or, as 
an alternative, to have very largely augmented the pro- 
vision for the supervision and operation of the canal. 


TaBLE V.—Annual Cost of Maintenance. 
PANAMA CANAL, | NICARAGUA CANAL. 






































ols. dols, 
Governor's office— Governor's office— 
Salaries : Salaries: 
Governor ... ... 15,000 Governor ... ... 15,000 
Secretary... ... 5,000 | Secretary .. 5,000 
Clerks . 8,000) | 2 clerks, at 1500 
Messengers ... 800‘ dols. ... ... 3,000 
Inspection steamer 15,000 2 messengers, at 
Supplies 500 | 400 dols. —... 
Inspection steamer 15,000 
Office supplies 500 
39,300 39,300 
Engineering department Engineering department— 
170 employés o- 640 268 employés . 187,780 
Plant i 211, 600 Plant ‘ 397, 400 
Supplies ... .. 50,000 | Supplies. 100,000 
74 per cent. oe: 74 per cent. depre- 
ciation . 407,372 | ciation . .- 620,532 
797,612 | 1,305,712 
Transit department— | Transit department— 
158 pts o, 840 890 emp — ... 346,160 
Plant... | POA es . 320,500 
Supplies for ro 9,000 | 
Lights on locks ... 4,000 
Maintenance of rail- 
way 45,000 
351,340 666,660 
Medical department— Medical department— 
74 employés... 64,860 84 employés... 70,980 
2 launches ... 5,000 2 launches ... 5,000 
Supplies 35,000 Supplies 50,000 
104,860 125,980 
Finance department— Finance 1 gata 
14 employés... 26,800 15 employés. 27,200 
Supplies 500 Supplies 500 
27,300 27,700 
Law department— Law department 
8 employés ... 14,800 13 employés... 18,200 
Supplies 500 Supplies 500 
15,300 18,700 
Police department— Police department— 
213 employés . 241,100 443 employés —... 500,800 
40 horses... ... 10, 30 horses, at 250 
General mya dols. ... 7,500 
inU.s. .. 100,000 Supreme control in 
Gisr a... 100,000 
351,100 608,300 
In their treatment of the question of seniig: a 
operating the two canals, the reports of the latest 


American Commission were far from convincing. It 
appears that the Commission developed a project for the 
organization of the force and plant required for maintain- 
ing the canal prism and harbours, operating the water- 
way, and providing for sanitary and police control, and 
that this was intended to cover all expenses other than 
the maintenance of masonry and metal structures, which 
are provided for by percentages on their cost, viz., $ per 
cent. for masonry and 74 per cent. for metal structures, 
including machinery. The estimates resulting from these 
and other calculations led to the following conclusion, 
that the annual cost of maintaining and operating the 
respective canals would be:—Panama, 2,000,000 dols. = 
£412,371; Nicaragua, 3,300,000 dols. = £680, 412. These 
are the figures as published in the Commission’s report] 
but it now appears that the difference conaiago the two 
estimates was actually 1,350,000 dols., a figure “5” having 
been omitted, and a “0” printed i in its place. 

This estimate, so favourable to the shorter and more 
easily navigated route, was framed at a time when the 
Commis3ion had the best of reasons for strengthening, 
as far as possible, the case for Nicaragua ; and there is 
little doubt that practical experience will show a larger 
margin to the credit of Panama. In any case, in order 
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BRITISH ASSOCIATION OF WATERWORKS 
ENGINEERS. 


Tue seventh annual general meeting of the British 
Association of Waterworks Engineers opened at Leicester 
on Tuesday morning. 

At the commencement of the proceedings the chair 
was taken by Mr. C. H. Priestley, M. Inst. C.E., Past- 
president, and the other members of the Association 
present were Messrs. Frederick Griffith, M. Inst. C.E., 
President-elect; C. E. Jones, London; J. Lees, Ton- 
bridge; W. Millhouse, Scarborough; H. G. Heywood, 
Maldon: W. G. Peirce, Richmond, Surrey; A. Wells, 
Lewes; G. W. Greenslade, Southampton; W. Ingham, 
Torquay; J. Dewhurst, Chelmsford; C. Gilby, Bath; 
Rh. H. Swindlehurst, Bolton; W. Watts, Sheffield; J. H. 
Crowther, Wallasey; H. Preston, Grantham; J. H. 
Teague, Lincoln; J. Shaw, Boston; R. H. Wyrill, Swan- 
sea; W. Matthews, Southampton; F. L. Bancroft, Hull; 
T. Kennedy, Kilmarnock; A. Sainty, Windsor; J. T. 
Harvey, Ryde; A. Andrews, Oldham; J. Hartley, Nelson; 
R. E. Middleton, London; R. 8. Lloyd, London; W. 
Terry, Sheffield; J. S. Pickering, Nuneaton ; H. W. Pear- 
son, Bristol; W. Whitaker, J. Richardson, C. H. Chap- 
man, Manchester; T. Bowen, West Hartlepool; and 
W. G. Kent, London. The visitors attending the confer- 
ence included Messrs. C. H. W. Biggs, London; F. M. 
Watson, Rotherham; F. W. Lillicoap, Plymouth; R. W. 
Francomb, Warrington; J. Baird, Warrington; A. F. 
Bezard, London; N. B. Davis, Leicester; J. W. Miller, 
Leicester; W. J. Freer, Leicester; D. J. R. Tuftlin, Wim- 
bledon ; 8. F. Burford, E. G. Mawbey, H. Parsons, W. Ely, 
C. Killick Millard, A. Warner, W. E. Taylor, J. B. Everard, 
Leicester. 

The members having assembled in the council chamber, 
Mr. Frederick Griffith, M. Inst. C.E., the President-elect 
introduced the Mayor of Leicester—Alderman S. Wood. 

Alderman Wood, in a brief address, welcomed the 
Association to Leicester, and said that he hoped their 
meetings would result in uniting them, as a Corporation, 
closer together, and in adding to the already large store 
of knowledge which water engineers possessed. 

The minutes having been passed, and the scrutineers 
for ballot selected, the chairman introduced Mr. Griffith, 
the president for the year. Before Mr. Griffith delivered 
his presidential address he proposed a vote of condolence 
with the widow and family of the late Mr. W. A. Richard- 
son, president for last year. Mr. C. E. Jones seconded, 
and said that the late president combined much amiability 
with a high consciousness of duty which he assiduously 
performed. The motion was agreed to in silence. 

The President then delivered his address, and, after 
having welcomed the Association, proceeded to give a 
short résumé of the Association’s operations and general 
progress during the year ended December 31st last. This 
showed that the net increase during the past year had 
been thirty-two against seven in the previous year. The 
past year was marked by two very successful general 
meetings, although the sixth annual general meeting at 
Birkenhead was associated with two very regrettable 
circumstances, viz., the fatal illness of the late President 
and the fire which broke out in the Town Hall during 
the Association’s annual dinner. The meeting held in De- 
cember produced very valuable discussions and important 
subjects of reservoir construction and the manufacture 
of cast iron pipes. As regarded the latter, a report of the 
interim committee on the question of standardising 
dimensions and weights of cast iron pipes in this country 
would be brought before the meeting, and it was after- 
wards proposed to take the matter up definitely and with 
as little delay as possible. Another important feature of 
the proceedings was the fact that the Council, and 
subsequently the general meeting of December, decided 
to undertake the collection and tabulation of returns 
relating to the engineering features of all waterworks in 
the country. Proceeding, the President said the motto 
of the engineering profession was the “ cultivation of the 
art of directing the great sources of power in nature for 
the use and convenience of man,’ and it must be 
admitted that engineers of the last century, as well as 
those of to-day, had been fully alive to that charge, and 
by strenuous labour had produced results which had 
contributed in no small degree to the health and well- 
being of the whole community. In no small measure 
had the health and comfort of the community been 
increased by the hydraulic engineer, who, although more 
or less closely associated with mankind throughout all 
ages, had vastly increased his influence during the last 
half century by a more scientific study of rainfa]l and 
other natural phenomena bearing upon his particular 
work. The President proceeded to deal in detail with 
the water supply of Leicester from fifty years ago to the 
present day, and afterwards spoke strongly against 
unnecessary waste, which had obliged many of the great 
cities and centres of population to seek new sources of 
supplies much sooner than would otherwise have been 
necessary, and he advocated the drawing up of regulations 
for preventing the waste and misuse of water. He 
concluded by dealing briefly with the subject of the puri- 
fication of water. 

Mr: R. S. Lloyd, M. Inst. C.E., then presented a paper 
on“ The Standardisation of Water Fittings.” He said 
that— 7 

They might usefully consider whether the waste of water might 
not be reduced to’ a minimum through the improvements of the 
fittings used and by adopting a recognised standard of design and 


workmanship. It was evident that in standardising such articles 
as water fittings certain general principles and rules would have to 
be observed, but there should be a reasonable elasticity as to 


details to suit different conditions and to admit of the introduction 
of improvements in construction. Care should also be taken to 
avoid — the trade in such a way as would tend to restrict 
it, or, on the other hand, to foster monopolies, one great object of 
the movement being to give the public the benefit of an open 
market. The fittings which it was suggested should be dealt with 
at first were (1) connections between mains and services ; (2) stop- 
cocks ; (3) draw-taps for cold and hot water, including basin and 
sink taps; (4) cisterns and valves for closets and urinals; (5) 


fittings for automatic supply, such as automatic flushing cisterns 
and ball valves ; (6) fire hydrants and road watering posts or stand 
pipes; and (7) hydrants, The advantages of standardisation 
might be summed up as follows:—To the waterworks engineer it 
would give relief from a difficult and thankless addition to duties 
which were often quite heavy enough, and would avoid much 
needless waste of water. To the public it would give the oppor- 
tunity of buying reliable fittings in an open market, and the cer- 
tainty of always obtaining the standard article at the lowest rate 
without delay. To the manufacturer it would give greatly 
increased facilities for production and distribution at a reduced 
cost, resulting from having to work pend one set of patterns and 
from being able to keep much larger stocks of standard goods. 


Mr. C. E. Jones, London, said the question raised in 
the paper was of the greatest importance to all water 
undertakings and consumers, and he must compliment 
the author of the paper on the manner in which he had 
laid it before them. In this age, when there was a 
regular scramble for water supplies, and the promoters 
with the largest purse, and sometimes with the greatest 
effrontery, generally were victorious, the saving of water 
by mechanical means, or the prevention of waste by regu- 
lations, was equivalent to the construction of additional 
waterworks. The operation, however, being silent, 
generally failed to attract the attention which the con- 
struction of large works generally claimed. There were 
a number of details which wanted looking into, as the 
paper described, and he suggested that the pitch of the 
thread in screw-down taps was too sudden, and that 
the introduction of a much slower movement would be 
more effective in prolonging the life of service pipes and 
doing less damage to consumers’ pipes than was now 
being done. He hoped that the efforts being made to 
standardise water fittings would be successful. 

Mr. Kennedy, Kilmarnock, suggested that, besides a 
standard of fittings, they should have a standard of 
metal. On account of the keenness of competition there 
was a temptation to manufacturers to use a poorer kind 
of metal; but all water undertakings should insist on 
the best metal being used. 

Mr. W. Whitaker, F.G.S., considered that it would be 
a very good thing indeed if a definite type of fitting could 
be fixed on, while Mr. Terrey, Sheffield, was of the opinion 
that the authorities should have more direct control over 
local plumbers. 

Mr. Priestly, Cardiff, said they could not have the same 
standard fittings for pressures of 10]b. and 100 lb.; they 
must have fittings according to varying pressures and 
according to the class of water they were dealing with. 
He quite agreed with Mr. Kennedy as to the necessity of 
a standardisation of metal. There was a tendency on the 
part of some manufacturers and engineers to provide for 
something which was unnecessary. The fittings were of 
a character to withstand five or six times the amount of 
pressure they were put to, and they cost the consumer 
two or three times as much as there was any necessity 
for. He cordially agreed with the standardisation of any 
fittings—such as pipes—in general use; but the fittings 
in private houses must, he thought, be made in accord- 
ance with the water supplied to that particular town and 
the pressure found there. 

Mr. Bancroft, Hull, said that before they could get a 
standard set of fittings they must have standard sets of 
regulations. The difficulty under which water engineers 
laboured at the present time was that the Acts regulating 
the operations of water undertakings were nearly half a 
century old. 

Mr. Ingham, Torquay, said the matter was one of the 
biggest things the Association had to deal with, and it 
would take years before they could get satisfactory 
standard rules, especially if the Local Government Board 
would not help them. 

Mr. Gilby, Bath, congratulated the Borough of 
Leicester on having secured powers to adopt a particular 
style of fitting, and to insist on its being used. Most 
other towns had to adopt what the Local Government 
Board gave them or go without. 

The President having explained that in Leicester the 
fittings were interchangeable according to their sizes, 

Mr. Lloyd replied on the discussion. He said if the 
Association were only unanimous in the matter the 
Local Government Board would be bound to give way. 
It was only a question of unity, and in due time their 
object would be accomplished. 

At this stage of the proceedings Mr. E. J. Mawbey, 
Leicester, read a letter which Mr. R. E. Middleton, 
London, had written to the Sanitary Institute suggest- 
ing that there should be one great central authority, or 
National Water and Drainage Board, for the purposes of 
water supply and drainage. 

At the suggestion of the President Mr. Middleton 
addressed the Conference on the broader details of the 
suggestion, and intimated that he hoped to have the 
pleasure and opportunity of going into the matter fully 
at a future meeting of the Association. 

Mr. Freer, Clerk to the Leicestershire County Council, 
said the County Councils Association had had the 
matter under consideration, and had asked for a Parlia- 
mentary or Departmental Committee to be appointed to 
take evidence and go into the whole question. The 
County Councils Association were anxious that a scheme 
should be devised by which all the authorities should be 
brought together to further the interests of this par- 
ticular matter, which they felt to be of the greatest in- 
justice to the inhabitants of the country. 

The President remarked-that the subject had been 
before the Association for nearly two years, and at Mr. 
Griffith’s request the secretary gave details of the action 
taken by the Association. 

Mr. W. Price Abell, Wh. Sc., M. Inst. C.E., introduced 
a paper on “The Application of Suspended Steam Pumps 
to the Sinking of Deep Shafts.” 

At the outset he remarked that in many districts there was a 
per against slung direct-acting pumps for sinking operations. 
his prejudice, he explained, had arisen chiefly from two causes— 
first, that there were very few sinking pumps on the market that 
were suitable for the purpose ; and, pond, that where they had 
béen applied they had not been installed in a proper manver, while 





due regard had not been given to meeting the various strains and 





difficulties that arise in working. The usual plan of procedure 
was to buy the cheapest pump, which perhaps was not specially 
adapted to the requirements of sinking operations. Pumping 
operations during sinking could be carried on with ease and expe- 
dition, and the progress made would certainly be at least twice as 
great—which meant, in other words, at half the cost of the old- 
fashioned lifting-sets system—provided the most suitable pumps 
were employed, and also, what was quite as important, that suit- 
able tackle and winches were installed, 

In the discussion which followed, Mr. Pickering, Nun- 
eaton, said he had superintended several deep wells, and 
the conclusion he had arrived at was that it was impos. 
sible to get a better sinking pump than the one referred 
to in the paper. 

Mr. Crowther, Wallasey, said that, in his opinion, the 
days of deep wells had gone by, and the future would be 
held by borings, with the pumps working directly in the 
borings. They had a greater flexibility, a system of 
greater depth when recommencing sinking, to which they 
could lower their pumps. The bore-hole system was 
cheaper, quicker, and in every way. To his mind, it was 
better to work with bore holes than wells. He thought 
this was not so much a paper for water engiueers as for 
colliery proprietors. 

Mr. Griffith, secretary, said he agreed with the last 
speaker, and thought the extra expense of sinking a well 
was not justified by convenience. 

A paper on “ Rural Water Supplies’? was introduced 
by Messrs. James Dewhurst and Horace G. Keywood, 
and had special reference to what had been done in the 
Maldon and Chelmsford rural districts in the matter of 
water supply. 

After discussing this paper the Conference rose for 
the day. 

The annual dinner took place in the Mayor's rooms on 
Tuesday night, when the President, Mr. Frederick 
Griffith, occupied the chair, and there was a good attend- 
ance. Mr. Matthews, Southampton, proposed “The 
Mayor and Corporation of Leicester,’ and the Mayor, 
Alderman Wood, in response paid a hearty tribute to the 
excellent work which had been done by the President 
during the twenty-four years he had been associated with 
the Leicester Corporation. Sir Thomas Wright proposed 
“The British Association of Waterworks Engineers,” and 
in doing so said that the water engineer was a very great 
power. There were many who thought the successive 
Governments had not quite risen to the necessities of the 
situation with reference to the provision of water for 
great communities. A great number of people had long 
thought that some national arrangement or provision 
would have to be made so that it should not be necessary 
for corporations to spend enormous sums to secure a 
water supply. The President, who was cordially received, 
said in response that some idea of the usefulness of the 
Association might be gathered when he stated that the 
members of the Association represented water under- 
takings supplying water to over ten millions of con- 
sumers, representing a capital outlay approaching 
£35,000,000, and these figures did not include the great 
metropolitan water companies. Other toasts were sub- 
mitted, including “ Kindred Societies,” “* The Council and 
Officers,” “ The Visitors,” and “ The President.” 








THE NINTH INTERNATIONAL NAVIGA- 


TION CONGRESS. 
No. IV.* 

Section II. had for its second question, ‘ Transport by 
Means of Sea-going Barges or Lighters.” 

The papers extend in their range from the Baltic to 
the Mediterranean. Mr. Hage, Director of the free port 
of Copenhagen, regrets that little or no interest is taken 
in the matter in Denmark, but hopes that the Congress 
will make the question better known and appreciated. 
He mentions that in 1901 a Bill was introduced into the 
Prussian Diet, authorising the construction of a water- 
way for large barges between Stettin and Berlin, of the 
following maximum dimensions :—Length, 65 m. (213ft. 
3in.; width, 8m. (26ft. 3in.) ; draught. 1°5 m. (4ft. 10in.); 
headway, 4m. (18ft. 1}in.), from water-level to underside 
of girder bridges. The carrying capacity of such barges 
he estimates at 600 tons, and advocates the construction of 
barges capable of trading between Copenhagen and Berlin, 
when the canal is completed. The barges would pass 
through the North Sea Canal and trade with Hamburg, 
Bremen, and further ports further to the south. 

From the Mediterranean came a report by Mons. Guérard, 
who tells us that a commencement was made in the use of 
sea-going barges in the South of France as early as 1852, 
and that since 1871 no serious accident has happened. 
Barges navigate the Rhone, and from thence by sea to 
Marseilles. The company trading on the Rhone has forty- 
three barges registered in the port of Marseilles. Sea- 
going barges cannot get further up the river than Avignon 
and Sorgues, but the company has composite barges 
navigating between Marseilles and Chalons-sur-Sadéne, 
and on the completion of certain works they will be able 
to navigate to Gray. This will enable them to carry 
goods a distance of 600 kiloms. (873 miles) without tran- 
shipment. The company is increasing the number of 
composite barges. The sea-going barges are frequently 
sent to Toulon and Nice, distant 41 miles and 110 miles 
respectively from Marseilles. The service has recently been 
extended to other Mediterranean ports, from Port St. Louis 
on the Rhone, where transhipment from river boats, pure 
and simple, into sea-going bargestakes place. This traffic 
has become of so much importance that recently the sea- 
going navigation companies raised objections to it, and 
endeavoured to get it put down by authority, quoting the 
interests of registered seamen and the mercantile marine 
in general. They obtained assistance from shipowners 
and brokers and distributed pamphlets to the public. 
This gave an opportunity for a réply by MM. Savon and 
Co., who were largely interested in the traffic. M. Savon 
and Co. assert that no serious accident has occurred in the 


* No, IIT. appeared July 18th. 
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prosecution of this enterprise for thirty-five years, and state 
that during that period they have conveyed 11,500,000 
tons of goods in the region of Marseilles. That during 
eleven months of 1899 they carried 163,000 tons ; 27,000 
tons of this was taken to ports at which there was 
already a service of steamers, but 136,000 tons went to 
ports at which no steamer called. They state that in 
1899 goods as under were conveyed by towed barges in 
the Marseilles district :— 


Tons. 
Compagnie de Navigation du Rhéne 6,500,000 
Compagnie des Salins du Midi ... ... ... ... 2,200,000 
Syndicat d’Exportation des charbons franc us 350,000 
Syndicat des agglomérés du Sud-Est ... 1,500,000 
Compagnie d’Alais au Rhéne 120,000 
Sb rere 
ME a cee hcg) ais ais) ats See we ee 
Messrs. Savon Fréres ae .. 400,000 
Sundry soa ows No statement. 








Total 11,570,000 

The sea-going barges are of various types and sizes. 
The smallest carry 350 tons, the largest 500 tons. The 
former cost 60,000f. to 70,000f. (£2400 to £2800), the 
latter from 85,000f. to 90,000f. (£3400 to £3600). 
Composite barges carrying 250 tons at sea and 325 tons 
in the river cost 60,000f. (£2400). The cost of trans- 
port by steamers, or towed barges, is set out in con- 
siderable detail. It appears that the great advantages 
gained are due to avoiding transhipment from canal 
boats to sea-going vessels. In building barges of 
cheap construction which lie loaded at the port, and thus 
avoid the discharge of goods into warehouses and re- 
handling, with the attendant expenses incurred thereby. 
Take coal for example. It costs O°5f. (5d.) per ton 
to tranship from the lighter to the vessel’s bunkers, 
whereas, if stored, the cost of unloading, hire of quay 
space, reloading, towing, and depositing in bunkers 
amounts to 2°35f. (1s. 1ljd.). The saving, therefore, 
by employing lighters is 1°85f. (1s. 63d.) per ton. 
The coal is, moreover, saved moving twice over, and 
escapes the damage entailed thereby. Further, it is added 
that there are twelve ports between Marseilles and Men- 
tone where coasting steamers can call, whereas forty 
places along this coast are served by barges. 

It is found that the efficiency of tugs is less than that 
of cargo-carrying steamers with the same engine power 
and freight capacity. A train of barges goes at least at 
half the speed of a cargo steamer. If barges are econo- 
mical when the distance is small, the economy becomes 
less and less as the distance increases. 

Beyond certain limits, which do not represent a great 
distance, barges become more expensive transport than 
cargo steamers. Plans of barges and tugs accompany the 
paper. 

The importance of this traffic to the inland navigations 
carried on in Germany is very apparent. We have 





already given the tonnage carried on in the Rhine, viz., | 
29,000,000 tons per annum. In addition to this the port | 
of Hamburg despatches for transport on inland naviga- | 
tions some 2,000,000 tons per annum, including 700,000 | 
tons of corn, 220,000 tons of manure, and 100,000 tons of | 
petroleum. Hamburg receives for export about the | 
same tonnage. Much of this leaves Hamburg in sea- | 
going vessels for German harbours and Baltic ports. In | 
order to meet the question and to provide a sea-going | 
barge which can navigate the Oder-Spree Canal to | 
Berlin, a vessel has been designed, the model of which | 
was shown at the Exhibition. Her length is to be 180ft. | 
5in., breadth 25ft. Tin., moulded depth 6ft. 63in., draught | 
loaded 4ft. llin., displacement loaded 500 tons of | 
1000 kilos; weight of hull 200 tons of 1000 kilos., | 
dead weight capacity 300 tons of 1000 kilos. The 
Bureau Veritas have passed this design after requiring a 
few modifications which will not influence the dead- 
weight capacity of the vessel. She is to be built of steel, 
flush decked, divided into five water-tight compartments, 
two masts, sails, and lee boards. Berlin imports by river 
and canal some 5,000,000 tons per annum, principally 
building material, coal, petroleum, and other fuels, and 
exports 500,000 tons per annum. The goods carried on 
the inland navigations of Germany approximate 50,000,000 
tons per annum. 

In the discussion Mr. E. L. Corthell stated that a 
traffic of this sort was carried on to a large extent on the 
American coast, and that 8,000,000 tons of coal per 
annum was sent northwards round Cape Cod in towed 
vessels carrying up to 3000 tons. Very little of this 
description of traffic is found in this country. 

The Congress held its final meeting at Diisseldorf on 
July 4th, when various resolutions were passed and the 
business part of the proceedings closed. On the day 
following an excursion was made to the Dortmund Ems 
Canal, and those who had obtained tickets proceeded to 
the North of Germany to visit the Hanse towns as well 
as the Kaiser Wilhelm, or Baltic Canal. Bremen was 
reached on the night of the 5th, and on the following 
morning the harbour works at Bremen were visited, | 
steamers being provided for the use of members of the | 
Congress. 

The main basin is 1850 m. long (6068 ft.) by 120m. | 
wide (393ft.). Sheds are provided with cranes and rail- 
way accommodation. A plan was furnished, showing 
the existing harbour and also large extensions con. | 
templated. It is noticeable that the new basin, No. 2, | 
which is shown to be 1720m. long (5642ft.) is less in | 
width, being 100m. wide (328ft.), about one third from | 
the upper end, and 110 m. wide (360ft.) at the entrance. | 
The sheds are shown to be 60°5 m. wide (198ft. 6in.) on | 
the new basin as compared with 40 m. (131ft. 3in.) on the 
old. The existing sheds have one floor. 

After being hospitably entertained in the fine old 
tathhaus, by the Burgomaster and Corporation, train was | 
taken to Bremerhaven. Here the newer portion of the | 
docks was inspected, including a newly constructed dry- | 
dock—227 m. long (744ft. 6in.), 28m. wide (91ft. 9in.), 
with a depth of 10}m. (84ft. 6in.) over the sill. The 
experimental tank constructed by the North German 





| 


Lloyd was seen. This tank, under cover, is 154m. long 
(505ft.), by 6m. wide (19ft. 6in.), and 3°2 m. deep (1Oft. 
6in.). It is used for experimenting on models of ships. 
The hull is first moulded in clay and then modelled in 
paraffin wax, which is machine dressed to meet any form 
required. The apparatus is too well known to need 
decription here. It is enough to say that a recording 
apparatus is provided which indicates the force needed 
to drag the model through the water, and under varying 
circumstances of speed and draught. 

The North German Lloyd Company placed its s.s. 
Rhine at the disposal of the party and about 300 
embarked and went round in her to Brunsbiittle, which 
is at the western entrance of the Baltic Canal, on the 
north side of the mouth of the Elbe. After leaving 
the Weser, the island of Heligoland was sighted, and the 
great advantage obtained by Germany when the British 
Government gave up Heligoland was very apparent to all. 
The island lies in close proximity to the mouths of the 
Elbe and Weser, and also the new harbour at Wilhelms- 
haven. As night closed, the new light recently fixed on 
Heligoland was very much in evidence, being very power- 
ful; the reflection in the sky is seen at Brunsbiittle, 45 
miles away. 

The navigation from the Weser to the Elbe is along a 
deep and wide channel with sand banks on both sides, 
becoming somewhat narrow at Cuxhaven, and anything 
but an ideal approach to a big port. As a reminder of 
this several wrecks were noticeable on the sand banks. 
On the following morning the passengers were landed at 
Brunsbiittle, and there saw the fine entrance locks to the 
North Sea Canal, opened in 1895, at which time we gave 
an account of the leading works with illustrations. Time 
did not admit of our traversing the whole length of the 
canal, and train was taken to Rensburg, and from thence 
a steamer was again taken to Holtenau, the eastern 
entrance. This enabled the members of the Congress to 
have a good view of about 20 miles, but they did not see 
the great cutting at Griinenthal—where the bottom of 
the canal is 108ft. below the surface—nor the high-level 
bridge carrying the railway over the canal. 

Eastward of Rensburg the canal passes through some 
low lying land, the Jakes of Audorfer and Schirnauer, but 
from thence to Holtenau it is in cutting in some places 
rising to 90ft. or 100ft. above the bottom. 

The total length of the canal is 98 kiloms. (61 miles). 
It is 28ft. 9in. deep and 72ft. wide on the bottom. The 
slopes are 3 to 1 from the bottom, then 2 to 1 to a berm 
6ft. 6in. below water level. The bottom of the canal 
slopes from Holtenau to Brunsbiittle 1:27 m. (4ft.). See 
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the German Government and has been well and sub- 
stantially executed. The slopes generally are protected 
with random stone, without mortar, from 1 m. (3ft. 3in.) 
above water level down to the berm, which is 3m. (9ft. 
Yin.) below the top of the slope. For long lengths this 
itching is of brick, where presumably bricks were 
cheaper for the purpose. Very trifling repairs appear to 
be necessary, only two small gangs of men were passed 
engaged in this work. The total excavation amounted 
to 108,000,000 cubic yards. The canal cost £8,000,000 
sterling. The bridges give a clear headway of 130ft. 
The slopes above water level have been very carefully 
drained, and stand well. The traffic seen on the canal 
was considerable, but no large vessels were passed. The 
tonnage has increased from 2,500,000 tons in 1897, to 
4,280,000 tons in 1900. The number of vessels is now 
26,000 per annum. The traffic varies very much from 
that on the Suez Canal, which is used by a comparatively 
small number of Jarge steamers. The effect of the canal 
on commerce has not yet been entirely realised. It 
shortens the distance from Hamburg to the Baltic 
Ports, east of Kiel, by 425 miles, from Bremerhaven by 
323, from Amsterdam, London, and Southern Ports by 
327 miles. The dues charged are 6d. per ton register. 
Herr Loewe, who was President of the Imperial Canal 
Commission at Kiel, in a communication to the Congress, 
states that the traffic at first was much greater than was 
expected, and considerable difficulty was experienced in 
working it. At the beginning a speed of 10 kiloms. per hour 
was allowed (6°21 miles), but this speed was considered 
to damage the banks and otherwise interfere with the 
working of the traffic. It has, therefore, been reduced to 
8:1 kiloms. (5 miles). The primary object of the canal was 
to increase the mobility of the German navy, which it no 
doubt does to a very great extent, and for this purpose 
the channel is wide enough. From Herr Loewe’s report 


| considerable difficulties appear to arise at times in vessels 


passing each other. For a depth of 28ft.9in. the width 
is certainly too narrow. 

A statement is prepared giving an account of the light- 
ing of the cana] in detail. It appears that there are 
about 1000 electric lights exhibited of 25 candle power. 
On the straight lengths these are placed 228m. apart 
(250 yards), round the curves the distance is diminished. 
At all bridges and ferries additional lights are provided 
as well as at the locks. The lighting installations are 
situated near the locks. 

The party crossed from Holtenau through the land- 
locked harbour of Keil tothe arsenal, passing among about 
twenty ships of the Germannavy. Permission was given 
to inspect the arsenal and the works of the Germania Ship 
building Company. These appeared to be up to date and 
in good order. Ships are built at Keil under sheds entirely 
constructed of steel and glass, a great improvement on the 
usual practice in this country, where ships are so often 





built in the open, or in wooden sheds sparsely provided 
with glass. More care for the comfort, convenience, and 
well-being of workmen will have to be taken in the 
future. 








THE SCHAPLER FIRE-ESCAPE. 





THE fire-escape represented in the accompanying drawings 
is the invention of Captain Schapler, an artillery officer, late 
of the German army, now chief of the fire brigade at Frank- 
fort. The drawings show the construction so clearly that 
only the following brief description will be necessary. This 
tire-escape, or fire-ladder, is built entirely of metal, with the 
«x:eption of the four wheels, which are of wood. The wheels 
are provided with anti-friction bushes and grease-boxes 
similar to those employed in the German field artillery, and 
are about the same distance apart as those of an ordinary 
omnibus ; but the wheel base is somewhat longer. A light 
platform, constructed of angle and H-section steel, extends 
from below the rear axletree to a height above the front 
axletree sufficient to clear the front wheels rising thereto by 
a reverse curve. The upper level of the platform carries the 
tool box, which forms the driver’s seat, and the lower level 
carries a vertical receiver D, acting as a pivot, around which 
the whole of the superstructure is capable of rotating, in 
either direction. A light steel cradle is hinged upon cast 
steel arms fixed on the top rear of the receiver. An elevating 
cylinder C is suspended by trunnionsand brass-bushed supports 
at the top front of the receiver. This cylinder is provided 
with a piston and piston-rod, the top of which latter carries a 
crosshead, which is in contact with an angle guide fixed to 
the bottom of the cradle. The crosshead is coupled by rods 
to a point at the top rear of the receiver near the point where 
the cradle is hinged. The object of this cylinder is to elevate 
the cradle and ladders to a vertical position. As the cross- 
head rises it travels backwards in a radius described by the 
rods, the bottom of the cylinder extending outwards away 
from the receiver as the piston rod advances. The cylinder 
and receiver are connected by a pipe running from the latter 
to the cylinder trunnions, and thence to the bottom of the 
cylinder. 

A telescopic ladder ram T is pivoted to the front end of the 
cradle, the pivot being a little more than half-way up the 
main or outside barrel of the ram. The topend of one ladder 
is fixed to the end of this barrel, and other ladders, «),,,,, ,, are 
fixed to the ends of each of the inner rams ; thus when the ram 
is shut up the ladders are one on the top of the other. In the 
travelling position the telescopic ram lies in the cradle 
extending over the driver's seat and resting upon a crutch 
support, the ladders lying one over the other on the top. 
Each one of the ram cylinders is provided with a brass-bushed 
clamp, $j, 0, 3, Which automatically clamps each ram in position 
in succession as it arrives at the extended position. The rear 
or bottom of the main ram barrel is connected to the lower 
portion of the receiver by a chain and winch. Another hand 
winch revolves the receiver, which takes the superstructure 
round withit. This renders it possible to turn the ladder 
round in any direction without moving the carriage. The 
machine in working order weighs three tons, and is easily 
drawn by two horses. The power for operating this escape is 
either compressed air or carbonic acid gas ; in this individual 
machine the latter is used. The carbonic acid is carried in 
the ordinary cylinders ; two cylinders are placed in position 
with the receiver and secured by means of steel clamps, and 
are connected up by a pipe and valve to the receiver. Another 
pipe runs from thence to the interior of the telescopic ram. 
The receiver is provided with three pressure gauges—one for 
the receiver, one for the ram, and the other for the elevating 
cylinder. 

In coming into action the escape is driven up to a 
convenient position and the horses removed, the brakes are 
applied to the wheels in order to scotch up all over, the 
carbonic acid gas is admitted to the receiver till the pressure 
is about 6 atmospheres, and the escape is ready for use ; this 
occupies about 10 seconds. The hose is wound upon a reel 
under the telescopic ram ; the nozzle end of hose is fixed at 
the top of the ladder, the other end is connected to a fire 
engine. Though this apparatus is often used as a fire fighter, 
yet its principal use is that of a life saver. 

When it is desired to get to a certain window of a burning 
house, whether it be on the first or fifth floor, a fireman is 
securely fastened to the top of the ladder, the gas is now 
admitted to the elevating cylinder, which brings the super- 
structure to a vertical position, where the cradle is locked ; 
gas is now admitted to the telescopic ram which shoots one 
of the rams with its ladder straight up into the air, then 
other rams and ladders are successively shot up until the 
requisite height is attained ; the fireman, it will be noted, is 
now in mid air quite away from the fire, upon which he can 
direct his hose. It takes just thirty seconds to send the 
ladder and a fireman up to a height of 83ft., and requires a 
pressure of 23 lb. per square inch. When it is intended to 
save life a fireman is sent up in the same way, and can be 
brought opposite any window without approaching too near 
it; he is provided with lifebelts with swivel hooks attached. 
The top of the ladder is now allowed to cant over till it 
comes in contact with the window in question; this is done 
by slacking off the winch chains above mentioned. The 
people who are to be rescued can row come down the ladder 
if their nerves will stand it—if not, the belt will be fastened 
round the waist and the person hooked to the ladder head; 
the ladder is then lowered—this is accomplished by the fire 
man, who is stationed on a platform near the top of the main 
ram barrel. All he has to do is to unclamp each section in 
succession as the clamping handles descend within his reach, 
the shut-up ladder is then brought to a horizontal position, 
lowering the cradle by letting out pressure from the elevating 
cylinder ; the rescued persons being now near the ground are 
easily unhooked and lowered. 

With this escape burning buildings are easily searched, the 
fireman being elevated from storey to storey, at the same 
time being swung from one window to another without 
approaching too close; or, if necessary, cither fireman or 
rescued persons can be swung off one roof on to another, the 
escape acting like a building crane. The ladders out to the 
full extent can be lowered to an angle of 45 deg. with 
safety; the base of the ladder is provided with a clinometer 
to show the angle, and as the structure is all of metal, there 
would be danger of any part of it coming in contact with live 
wires or from lightning. This danger is obviated by connect- 
ing a wire from the carriage platform to the tires of the 
wheels through the spokes, so that the current will go harm- 
lessly to earth. The town of Frankfort now has five of these 
escapes. Mr. Strauss Collin, of Bush-lane House, E.C., is. 
now introducing this system to the London authorities, 
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ELECTRICALLY-DRIVEN FOUNDRY CRANE 





be in gear at one time. 
brake on the second-motion shaft, by means of which the load 
can be maintained until it is released intentionally. The load | assigned to them in Naval Annuals, some doubt exists as to 
itself is lifted by a two-part steel wire rope, which passes over 
This can be racked in and out by spur 
gearing operated by hand chains from the ground. The turn- 
ing gear, which may readily be worked by hand, is placed at | policy till very recently. This economy of coal naturally 
tells in favour of other qualities. 
equal if not superior to the normal battleships, in armour 
protection they leave little to be desired, while in gunpowder 
there is no ship afloat to be compared with them, save it be 
be the Kaiser Friedrich III. class, which is gunned at the 


pulleys on a jenny. 


upright. 





FIVE-TON ELECTRIC FOUNDRY CRANE. 


means of a strap reduction. 
by hand if required by a simple clutch arrangement, which 
throws out the driving pulley, and engages the handle shaft. 
There is no danger of the handles being driven by the motor, | realised. Owing to their relatively small displacement the 
as the nature of the clutch is such that both motions cannot 
There is an automatic self-sustaining | this is their small coal supply. 
though a nominal 1000 tons maximum capacity is usually 


the back of the crane. 

The crane was specially designed to work round one of the 
main columns of the building, and as these carry the gantry 
girders for a 5-ton electric overhead crane, no extra floor 
space is needed, and the cranes can swing right round the 
The horizontal stresses are taken by two sets of two 
thrust rollers arranged, one set at the top and another at the 
bottom of the crane, and a circular steel roller path is 
provided for each of these two sets to work upon. The load 
and weight of the crane itself are carried on two vertically- 
placed rollers, one on each side of the crane, these being 
arranged so as to travel on a horizontal roller path bolted 
to the base plate which rests on the foundation of the 
column. 

We had an opportunity a short time ago of watching there 
cranes at work. They appeared to us to be exceedingly handy | 
for general foundry purposes. 
used, or when quickness rather than extreme care is the 
essential required in lifting. 
slow motions are required, in connection with lifting a 
pattern out of the sand, for example, the hand gearing is | 
employed for the first part of the lift at all events. The | and djin. transverse bulkheads. Ten guns are in this battery, 
change from hand to power working is so easily and quickly 
made that this alteration does not entail any loss of time. | of about 135 deg. The four middle guns train through 
Our illustration makes the construction of these cranes so 
clear that really no further description is necessary. | Gin. turrets, These have arcs of 150 deg. Forward, around 





RANSOMES AND RAPIER, LIMITED, IPSWICH, ENGINEERS 








THE illustration herewith shows a 5-ton foundry crane, a 
number of which have lately been constructed by Ransomes and 
Rapier, Limited, for the new foundry at their Ipswich works, 
which they have recently equipped with the most modern | when the type was in its earliest stages, 
appliances for economic working. The cranes are intended an article to discussing it. Since then all the ships have 
to lift five tons at a radius of 14ft. 9in. The lifting gear is | been launched, and most of them are now approaching com- 
driven by a 4 horse-power series-wound enclosed motor by | pletion. As the finished article differs considerably from the 
The lifting can also be done | original conception, we make no apology for returning to the 
subject now, for within its own strict limitations the Wittels 
bach type may claim to be the finest battleship design yet 


expense of armour, 


For heavy loads the motor is 





GERMAN FIRST-CLASS BATTLESHIP 
ZAEHRINGEN. 


Tue Zaehringen is one of a group of five sister battleships 
generally known as the Wittelsbach class. 


ships have, of course, their compensating disadvantage, and 
This stands at 650 tons, and 


whether they are designed to take even this moderate 
quantity. They are, in fine, coast defence ships ‘‘ writ large,”’ 
such vessels being in accord with German shipbuilding 


In speed they are quite 


The armour system of the Wittelsbach type we have already 
described, and it will only be necessary to go over old 
ground here sufficiently to refresh our reader’s memories, and 
to bring to date older particulars. 

The water-line is defended by a complete belt of a maxi- 
mum thickness of 9in., with which is associated a deck of 
3in. in thickness and a 13in. splinter deck. 
deck, rising forward right up the bow, cellulose is worked. 
Amidships for a length of 230ft. and Tft. high is an upper 
belt, terminated by bulkheads that join the barbette towers. 
This belt is 6in. thick, the barbettes, which rise from the 
protective deck—and do not merely make a strip around the 
When, however, careful and | guns as at first reported—are 10in. maximum thickness. 
Above the upper belt on the main deck is a battery 50ft. long 
by 74ft. high, 5gin. thick, with ?in. screens between the guns, 


of which four fire right astern, and two ahead with arcs 


about 110 deg. Above this battery four guns are carried in 





the base of the fore turret, are four guns in 53in. casemates, 
- training from right ahead to some 45 deg. abaft the 
eam. 

The after turret, witha270 deg. arc of fire, ison this level. On 
a higher level still, is the fore turret with an arc of some 240 
deg. The turrets each carry a pair of 9-4in. guns, 40 calibres 
long. The eighteen, battery, casemate, and small turret guns 
are 6in. of 40 calibres. On the flying deck are a dozen 3-4in. 
20-pounders, of which six train right ahead, and six right 
astern. 

Apart, then, from her heavy fire, the Zaehringen has a large 
advantage in the high command of many guns. How great 
this is we can best illustrate by a table, showing the guns 
carried on the broadside and ahead on the different decks in 
comparison with some ships of about equal date in other 
navies. This command of guns is comparatively little heard 
about, but in these days of long range firing it is an exceed- 
ingly important point. The table is as follows :— 


Broadsive Guns. 





Name .. .. .. ..| Zaeh- | London Suffren | Pobieda| Maine. | Mikas« 




















ringen. | | 
Nation.. .. .. ../German) British.’ French | Russian) U.S.A. | Japan. 
ial hahaa Tie ean Seat 
in. in. an eS ee ee 
Level of flying deck..|} 2 9-4; 1 8 | 412 | 210 | 3 3 | 4 8 
6 3-4 44 23 | | 
| | j 
Level of upper deck.. 2 9-4| 412 3 6 210 | 2121, 4122 
sey, = ¢ $¢} 20.1 2 6 
43 | 4 3 | | 43 
Level of main deck..| 5 6 46/26j|26] 212 ‘ 
4 3 | 4 3 6 6 | 2 
Right Ahead Guns. 
Level of flying deck.., 2 9-4 Nil. 212 210 | 2 3 4 3 
16 8-4 44 2 3 | 
Level of upper deck..| 6 6 212 46 $c] 212 212 
2 6 | 2 6 
Level of main deck..| 2 6 2 6 2 6 2 6 2 6 _ 
4 3 23 





These figures indicate very clearly how little, relatively, 
British and American designs have gone beyond the low free- 
board period. Big guns have gone up one deck, and that is 
nearly all. 

The grave defect of the Wittelsbach type in the matter of 

interference was dealt with in our first article. It is the 
result of too great seeking after end-on fire—-a fire more 
useful in theory than in practice—for since, however, de- 
signed ships must ever be able to bring most fire from the 
broadside, it is broadside to broadside that they will generally 
fight. The end-on advance bow to bow is all very well on 
paper, but it is only one way of meeting out of many, 
and never, it may be said, bound to occur. Ships are in- 
finitely more likely to converge on some common point, or 
nearly so. Naval warfare is not to be set out like a chess- 
board. 
The Wittelsbach type has been criticised because she carries 
9-4in. instead of 12in. guns. We do not incline to agree 
with this criticism, which is not in accord with the best 
naval thought. If 12in. can be carried it is well and good, 
but by sacrificing these the type gains three extra Gin. 
on the broadside. The 9-4’s are little inferior to 12in. in 
penetration, but were they so there is nothing to show that 
armour penetration will decide a naval fight. It will help, 
no doubt; but all that is written about 6in. guns attacking 
casemates and big gun turrets may be written off as 
moonshine. On land we hear nothing about picking out the 
eye or heart of the hostile soldier a mile off—we deem it a 
stroke of luck to hit him anywhere. The same must obtain 
at sea, and noship will ever be able to afford to fire guns on the 
off-chance of hitting some relatively infinitesimal spot. The 
shell with a big bursting charge must ever be the chief pro- 
jectile. The more this shell can penetrate the better, but 
only in so far as waste hits are thus rendered fewer. The 
9-4’s of the Zaehringen are therefore no drawback to 
her worth mentioning, when the gain of 6in. pieces is con- 
sidered. 

It may here be remarked that these 9:4 do not—save 
experimentally—fire any faster than 12in.; the Krupp system 
does not lend itself to rapid fire. 

Like the Kaiser class the Wittelsbach type is well supplied 
with submerged tubes. Besides the usual four there isa bow 
tube, which the Germans wisely adhere to. The idea that 
there is danger of running on to torpedoes from such tubes 
has never been borne out in practice. There are times when 
such tubes might be singularly useful. The absurdity of 
refusing them—as we have done—on the score of possible 
risk, is best evidenced by the fact that big guns if fired ahead 
or abaft the beam are certain to do some destruction, heavy, 
probably, if the operation be repeated, while rams are sure 
to greatly damage any ship using them. There is not a ship 
in the world that has trained her big bow guns as far aft as 
they will go, and then let both drive with full charges; nor 
is there a ship that would have much auxiliary battery left 
did she attempt it. Yet itis a far more likely accident in 
battle than over-running a bow torpedo. 

The Zaehringen was built by Herr Krupp at his Germania 
Yard. She was laid down in November, 1899, and is to be 
ready for trials this August. The dates of laying down, 
builders, and completion dates of the ships of this class are as 
follows :— 


Name. Builder, Laid down. To be ready. 
Zaehringen .. Krupp .. .. Nov., 1899 .. Aug., 1902. 
Wettin.. .. .. Schichau -- Oct., 1899 .. Oct., 1902. 
Wittelsbach .. Dockyard .. Sept., 1899 .. Nov., 1902. 

Wilhelmshaven 
Mecklenburg .. VulkanCo. .. May, 1900 . March, 1903. 
Schwaben .. .. Dockyard .. Nov.,1900 .. Nov., 1903. 
Wilhelmshaven 


It will be noted than in Germany, as here, it takes longer 
to complete a ship in a dockyard than by contract. It is 
reported, however, that all these ships are somewhat delayed, 
and probably 1903 will be well advanced ere any are in 
commission. 

All the ships of the class are fitted with six cylindrical and 
six Schulz-Thornycroft boilers. In H and J, now building, 
the proportion of water-tube boilers will be increased. The 
mixture is adopted chiefly to ensure that men thoroughly 
trained in water-tube boilers shall alone use them. It has 
not, we hear, been a brilliant success, owing to the difficulties 
bound to occur from having two distinct types of stoker. In 
war, when steam for full speed is, of course, an absolute 
necessity, this bother is likely to be felt a good deal more. 
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All the Russias. By Henry Norman, M.P. 
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Peruaps there is no country in the world whose 
methods in all their details should be followed so closely 
by English people as Russia. Certain it is that our 
knowledge of the Czar’s dominions is extremely limited, 
and that, by generations of writers who have written 
imaginative nonsense, our notions of it have been dis- 
torted and our judgment warped. 

We have not space to follow Mr. Norman through the 
political portion of his work, except such of it as bears on 
the industrial and commercial projects of the country. 
Nor is it necessary for us to touch on those chapters 
which deal with the Trans-Siberian Railway, as the author 
does not pretend to be an authority on the subject, and 
he has not brought his information up to date. 

The most important part of the book is that which tells 
us of “ M. de Witte and his Policy,” of “Russian Finance, 
Commerce, and Industry,” and the final chapters, which 
sum up the relations between Russia and the rest of the 
world. 

Mr. Norman rather takes it for granted that his 
readers bave never heard of Russia's great Minister of 
Finance, and in this he errs on the right side. His 
sketch of the life and policy of M. de Witte, the financial 
helmsman who has successfully steered that unwieldy 
craft, Russia, through the many shoals which threatened 
her, is clear, concise, and to the point. In leading up to 
this subject the author says :—‘‘ The Russian State is by 
far the greatest economic unit on the face of the globe,” 
it “draws an annual net profit of 45,000,000 roubles 
from its forests, mines, and agricultural property. It 
receives annually 80,000,000 roubles—minus consider- 
able arrears—from its communities of ex-serfs for the 
use ofland. . . . It is building the longest and most 
costly railway in the world, and it owns and works over 
24,000 miles of railways, the net revenue on which is equal 
to one-seventh of the net revenues of ail the railways of 
the United States. In 1898 it received £180,000,000 
into its coffers, nearly one half of which sum was not 
produced by taxation. Its budget is greater than that 
of France by more than £40,000,000. Besides 
being a capitalist and a banker the Russian 
State is also a metallurgist and a spirit merchant.” It 
is claimed that the Russian State is the greatest land 
owner, the greatest capitalist, the greatest constructor of 
railways, and carries on the largest business in the 
world. 

Over this colossal undertaking presides M. de Witte, 
and it is his brain that has known how to control and 
organise these resources and utilise them practically for 
the benefit of his country. It is he who put a stop to the 
fluctuation of the value of the rouble by establishing a 
gold currency. It was he who, by his policy of “ educa- 
tional protection,” developed home industries by means 
of high duties applied with careful discrimination. 

The national industries of Russia are classed under 
nine heads :—Textiles, food, animal products, wood, paper, 
chemicals, pottery, manufactured metal, and various. 
An idea of the rapid rise in the industrial turnover is given 
by the following figures:—During the ten years which 
ended with 1887 the value of the output of the above named 
products was 26,000,000 roubles; during the next five 
years the output was 41,000,000 roubles, whereas during 
the last five years recorded—ending with 1897—the value 
had risen to 161,000,000 roubles. 

The figures relating to the extraction and production of 
minerals are still more striking, and of considerable 
interest to the engineering world. “Of coal, petroleum, 
pig iron, iron and steel, Russia produced-in 1877 a total 
of 1,700,000 tons; in 1898 she produced close upon 
24,000,000 tons.” 

It is interesting to record the opinions of the man who 
has been able to bring about these great results as to the 
relative value of industries and agriculture. ‘“ History 
shows,” said M. de Witte, “that exclusively agricultural 
countries, even when they are politically independent and 
internationally powerful, are economically restricted to 
the réle of tributary colonies to industrial countries, which 
are, so to speak, their metropolis. In exclusively 
agricultural countries neither intensive agriculture nor an 
accumulation of capital is possible. A large spirit of 
enterprise is never found there. Technical knowledge is 
rare there, and, as our own experience shows, even the 
food of the people depends upon circumstances against 
which agriculture cannot contend.” All this is used in 
emphasising the necessity for an “ educational protec- 
tionism,” which, however, “should only be regarded as a 
temporary measure, in force until the time comes when 
its object is reached.” 

The words of M. de Witte just now on this subject are 
doubtless much to the point, for they reach us at a time 
when Englishmen are exercised in their minds as to the 
soundness of the principles of a one-sided free trade. 

Mr. Norman is optimistic as to the prospects of the 
British capitalist who would invest his money in indus- 
trial enterprises in Russia, and in support of his belief 
he has drawn a tempting picture of the “large and 
flourishing town” of Usofka in South Russia, owned 
entirely by Englishmen, as represented by the New 
Russia Company, Limited. The property consists of 
60,000 acres of land, half the area of which is coal 
bearing. It also owns 2700 acres of limestone property, 
and 2500. acres of hematite iron mines. Usofka is “a 
forest of chimneys, belching forth smoke and steam,” with 
“blast furnaces, clouding the day and illuminating the 
night,” with “mountains of slag, acres of workshops, 
miles of railway, with banging trucks and shrieking 
engines ’-—an “industrial inferno.” The paysheet con- 
tains 12,000 men, and costs the company £50,000 a month. 
In 1899 885,000 tons of pig iron were turned out in 
Usofka. 50,000 tons of steel billets, 150,000 tons of 


stee! rails. 10,000 tons of merchant iron, and 8000 tens 





of spiegeleisen; 650,000 tons of coal, 350,000 tons of 
coke, and 500,000 tons of iron ore, are also among the 
annual items of output mentioned in connection with 
this happy hunting-ground of the English engineer in 
Russia. Here are the dividends paid by this company 
during the last ten years: 19 per cent., 16 per cent., 
28 per cent., 30 per cent., 24 per cent., 125 per cent., 
15 per cent., 20 per cent., 25 per cent., and 20 per cent.; 
and this in spite of the fact that at one point the share 
capital was doubled. And yet here are some of the 
inconveniences under which the company has to carry 
on its work:—It is made to support the local schools 
which are educating 800 scholars, a hospital with 100 beds 
and six doctors, a force of police 83 strong, and con- 
tributes largely to the Cossack garrison of the town. It 
pays annual taxes to the extent of £10,000 plus 10 per 
cent. on all profits made, and being an English company 
pays income tax in England. In addition all goods 
turned out have to pass Government tests, which 
Mr. Norman considers to be far more severe than those 
to which iron and steel are subjected in any other 
country ; and, finally, it is the Government and not the 
manufacturer who fixes the price at which the latter may 
sell. Even this somewhat severe strain does not suffice 
to break the pig iron back of this hard-working and 
prosperous industrial camel, and the author opines in a 
somewhat cavalier manner, that if foreign enterprises in 
Russia fail to pay, it is generally from the fault of the 
people who run them. 

He admits, however, though we do not think that he 
emphasises the fact sufficiently, that all this prosperity 
might collapse like a pack of cards by a breath of adverse 
political wind. A change of industrial policy, the death 
of M. de Witte, a hundred-and-one things over which 
the manufacturer has no control whatever, might ruin the 
foreign manufacturer between to-day and to-morrow ; and 
thus it is that in practice, whatever it may be in theory, 
the position of the industrial foreigner in Russia is as 
insecure as it would be in Central China. It hangs on a 
thread, which might snap at any moment. 

Though we have criticised somewhat freely certain 
portions of this book, there is a fund of valuable infor- 
mation in it; to our mind its most interesting portions 
are those which deal with social and political and geogra- 
phical conditions, and as these all have a direct bearing 
on the industrial question, the book should be read care- 
fully, and throughout. A significant fact in it is that 
Russia is beginning to export iron and steel in a tentative 
way to several of her continental neighbours, and the 
question of importance to the British engineer which it 
raises is, “ Will the Russia of the near or far future 
become another United States in the way of being a 
competitor of the British manufacturer?” Personally 
we do not think that there is much immediate danger, 
but Mr. Norman deserves the thanks of the engineering 
community for giving them an opportunity of learning 
from his book some of the progressive methods of 
modern Russia, 


Guide to the Great Siberian Railway. English translation 
by Miss Kukol-Yasnopdlsky. St. Petersburg: English 
Prospect No. 28. Edward Stanford, 12, 13, and 14, Long- 
acre, London, W.C. 1900. 

PUBLISHED by the Ministry of Ways of Communication 

in Russia, the present volume is the official guide to the 

longest railway in the world. We have, since the com- 
mencement of this great East and West scheme about 
ten years ago, kept our readers fully au cowrant with all 
its details. The route, the changes in its original trace, 
the character of its works of construction, and the pro- 
gress made with it have all been duly and severally 
recorded. A few brief remarks, without trenching upon 
old ground, from a source issued authoritatively may not 
prove uninteresting. The founder of this vast scheme, 
who promulgated the royal order to build a continuous 
line of railway across Siberia to unite the rich provinces 
of that district with the railway system of the interior of 
the empire, was the late Alexander III., autocrat of all 
the Russias, and styled the “Tsar Pacificator.”” The 
objective of the project was, and still is, Vladivostok and 

Port Arthur. The main line, not counting branches and 

feeders, extends from Cheliabinsk on the Asiatic slopes 

of the Ural Mountains to Stretensk, now an important 
and populous centre of trade in the Trans-Baikal territory. 

The length between these termini is 8357 miles. At present 

the great railway stops opposite Irkoutsk, a distance 

of 2024 miles from Cheliabinsk, and runs down to the 
landing place at Lake Baikal, where the trains are trans- 
ported across by an ice-breaking ferry. In the original 
trace of the great Siberian project, the line was to be 
continued from Stretensk to Khabarovsk and Vladivostok, 

a further distance of 1848 miles, making a total of 

5205 miles from the western to the eastern terminus. 

The missing link between Stretensk and Khabarovsk on 

the Ussuri Railway to Vladivostok is formed by the 

Shilka-Amur waterway, and though a railway is much 

needed, the river will have to carry the traffic for many 

years owing to a cause to be explained. 

In 1896 the addition of a branch joining the Trans- 
Siberian with the Manchurian Railway was approved 
after the Russo-Chinese Bank had received the concession 
from China for the construction and working of a line 
within the Manchurian province. A joint stock com- 
pany for the East Chinese Railway was organised for this 
purpose. The total length of this alternate route, 
which runs through the whole of South Manchuria, is 
1605 miles. The adoption of this new scheme put an 
effectual veto upon the further prosecution of the Siberian 
railway in the direction of the river Amur, and com- 
pletely arrested the progress of the Trans-Baikal 
section towards the east beyond the town of Stretensk. 
Between Mysovaya, on the eastern shore of Lake Baikal, 
and Stretensk, there are thirty-four stations. As a sub- 
stitution for the abandoned length of the original under- 
taking, lines running from the Trans-Baikal and Ussuri 
railways te the Chinese frontier are to be constructed, 





which will have the effect of reducing by about 300 miles 
the distance from one terminus of the great railway to 
the other. It may be mentioned in connection with this 
new link, that the East China Railway Company entrusted 
by the Bank with the construction and working of the 
line within the Chinese territory, commenced operations 
by constructing a railway from Port Arthur to the town 
of Nicolsk on the Chinese frontier, situated at the junction 
of the Littoral and Manchurian routes on that _ and 
75 miles in length. The Trans-Baikal Railway, the 
extension from Kaidalovo, to the north frontier of 
China, and the branch to Nicholsk on the south frontier, 
are in course of construction. The total cost of all the 
various sections of the great Siberian railway, mentioned 
in detail, is estimated at £32,100,000. The whole subject 
is fully treated in the volume before us from both a 
geographical and historical point of view. The natural 
and topographical features of the districts passed through 
by the line, the physical character of the country traversed, 
its mineral wealth, the nature of the soil, and the different 
modes of tilling and cultivating it are all fully dealt with. 
A description and a photograph of each station, of which 
there are five classes, according to the size and import- 
ance of the towns and villages they serve, constitute a 
large portion of this interesting and very readable 
book. Most of the public buildings are selected for 
illustration, and so also are groups of natives, striking 
points of scenery, and the more important examples of 
bridge construction scattered along the whole route. 
The “ Guide,” which contains over 500 pages of text, may 
fairly lay claim to be regarded as an accurate and excellent 
book ofreference. Its value in this respect might have been 
enhanced had it been presented in a more English garb. 
There is neither preface nor introduction, neither a table 
of contents nor an index, nor are the separate chapters 
numbered, although a general synopsis of the contents 
forms a heading to each chapter. The translator has 
done her part ably and conscientiously, and the volume 
is well got up. The three coloured maps of the route 
and the neighbouring country will be found very useful. 
A word may be said about the official conditions of the 
contract concluded in 1896 between the Chinese Govern- 
ment and the Russo-Chinese Bank, authorising the East 
Chinese Railway Joint Stock Company to construct and 
work the line within the Manchurian province. The 
gauge was to be the same as that of the Russian railways, 
viz., 5ft. On the expiration of thirty-six years, and after 
the opening of the line for traffic, the Chinese Govern- 
ment possesses the right of redemption, repaying to the 
company the capital and the costs of the railway, with 
interest. After a period of eighty years, during which the 
line is to be worked by the company, the Chinese Govern- 
ment takes gratuitous possession of the railway and its 
plant. 





SHORT NOTICE, 

Western Australian Hardwoods and their Uses for Street Paving, 
Engineering, and other Purposes. Issued under instructions of the 

on. H. Bruce Lefroy. London: William Clowes andSon. 1902. 
—Owing to the extensive advertising of certain firms in London, 
the Englishman has come to believe that the one and only use to 
which the excellent hardwoods of Western Australia can be 
applied commercially is for wood paving. The Agent-General for 
Western Australia has therefore been well advised in authorising 
the publication of this description of the great variety of woods 
now under conversion in his State, and the uses to which they can 
be applied, more particularly with regard to engineering require- 
ments. Owing to the peculiar immunity of several of these 
euculypts from the attacks of land and marine insects, and the 
comparatively slight effects of wind and water on their constitu- 
tion, the poor shows that they are particularly suited for piles, 
piers, dock gates, and other harbour work. They are also exten- 
sively used for the under framing of railway carriages, wagons, 
and buffer planks; bridge longitudinal and crossing timbers, 
sleepers, ool shipbuilding. According to the same authority, 
larger orders for Karri scantlings have been placed during the 
last few years 7 English railway companies than for oak. The 
Government railway engineer of Ceylon reports that after having 
been laid for from nine to ten years, 15, Karri sleepers in use 
on the Ceylon railways showed no visible signs of decay or wear, 
and they are, in his opinion, the most economical sleepers he has 
ever used, 
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RAILWAY MATTERS, 


Tue train accidents in the United States in May last 
included twenty-seven collisions, thirty derailments, and two other 
mishaps. One of the collisions caused the deaths of twenty-five 
passengers. 

Tue Pennsylvania Railroad has just completed a new 
train yard in Pittsburg at a cost of about £80,000. It is regarded 
as one of the most complete of modern railroad yards, The cost 
of the track laying in this yard was £40,000. 


AccorDING to a parliamentary return made in 1838— 
the year of her late Majesty’s coronation—the total number of 
passengers carried on the railways of the United Kingdom was 
6,362,423. The figures for 1900 were 1142 millions, or an increase 
of nearly 800 per cent. 


Tue Victorian Government Railways ask for tenders, 
returnable September Ist, for 15,850 tons steel rails and 1505 tons 
steel fish-plates. The rails are 8500 tons of 80 Ib. and 7350 tons 
of 100 1b. Particulars can be had from the Agent-General’s office, 
Victoria-street, Westminster, 


Tue construction of the South Lancashire tramways, 
now in progress, together with the Liverpool and Prescot light 
railways, will directly connect up thirteen tramway systems, ex- 
tending from Liverpool to Stalybridge, and representing an aggre- 
gate length approximating to 400 miles. 


Tue French Journal Officiel has published the laws 
declaring of public utility the making of (1) a light and small- 
gauge railway between Hondschoote and Bray-Dunes, in the 
department of Le Nord, and (2) a second network of light small- 
gauge lines in the department cf Morbihan. 


Tue Prussian railway shops use the following alloy for 
locomotive bearings: —2 kilos. antimony are added to 1 kilo. 
melted copper, and to the fused mixture is added 6 kilos. pure 
tin, The mixture is cast into thin plates, and 9 kilos. of this metal 
are melte 1 with 9 kilos, pure tin; the mixture is cast into plates 
12mm, to 15mm, thick. 


We understand that Mr. Thomas Robertson, who 
recently went to India from this country as Director of Railways 
in the Eastern Dependency, is at present on a business tour of the 
United States in order to collect data, with a view to improving the 
railroad systems of the Indian Empire. The Indian Government, 
says the Times, have in contemplation an important development 
of the railways. 


A Setecr Committee of the House of Lords has 
approved of the preamble of the London County Council’s Subways 
and Tramways Bill, which has for its object the construction of a 
subway from the tramway junction at Southampton-row and 
Theobald’s-road under High Holborn and the proposed new street 
to the Strand-crescent, and the commencement of the proposed 
tramway on the Thames Embankment. 


Tur*London County Council has been recommended 
by the Highways Committee to apply for parliamentary powers for 
extensions of the tramways system of a total length of 264 miles, 
at an estimated cost of £1,180,750. With three exceptions, the 
underground conduit system of electrical traction is recommended. 
For ten of the ae pow new tramways street widenings will be 
required, at a total cost of £127,165, bringing the full expenditure 
to £1,307,915. 

A NEw train de luxe, called the Express Suisse, now 
runs daily between Ostend, Brussels, Luxembourg, Strassburg, 
Bale, Lucerne, and Coire, and vice versd, without change of car- 
riage, in correspondence with the train leaving London (Charing 
Cross) at 10 a.m. Passengers arrive at Bile at 4.35 a.m., Lucerne 
at 8.10 a.m., and Coire at 9.44 a.m. the following morning. On 
the return journey the train leaves Lucerne at 9.50 p.m., Coire at 
7.25 p.m., and Bale at,12.15 a.m., arriving in London the next day 
at 5.0 p.m. 


Tue President of the French Republic has signed a 
decree declaring of public utility the making of a light railway 
between Retournemer, in the Vosges, and the Schlucht, with 
branch on the Hohenec; and this line is, observes Le Petit Journal, 
the only one in communication with Alsatia that has as yet been 
approved of by the Engineer Corps, An Alsatian committee have 
been formed for devising a connection between the above line and 
the Munster Railway, so as to permit of trains running right 
through from Saint Die to Colmar and Mulhouse. 


A sTRIKE of members of the Amalgamated Society of 
Engineers, who are at present Jocked out from the principal rail- 
way works in Dublin, still continues, and prosecutions of strikers 
for assault and intimidation of non-union men are of almost daily 
occurrence, Bef re the police magistrates yesterday it was made 
known that the Great Southera and Western Railway Company 
had been obliged, in consequence of the strike, to place an order 
for twelve locomotives, at a cost of £2000 each, with an English 
firm, instead of buildirg them at the Inchicore Works, 


Last Friday afternoon one man was killed and a man 
and a boy badly hurt by a train on the level crossing of the 
Somerset and Dorset Railway about half a mile below Glastonbury 
Station. There is a gate-keeper stationed at the place, but he 
appears to have been in his hutat the time, having left the gates 
open either in ——— or forgetfulness of the fact that a train 
was due from Glastonbury. e man, with others, was seated ina 
wagon crossing the line, when the train dashed —- the gates 
on into the wagon, which it smashed into matchwood, killing one 
and injuring two others of its occupants as stated. 


Apvices from Cleveland, Ohio, state that a movement 
is on foot to consolidate all the independent shipyards on the 
(reat Lakes where steel vessels are built and repaired. These are 
said to include the Craig Shipbuilding Company, Toledo ; Empire 
Shipbuilding Company, Buffalo; Columbia Engineering Works, 
Marine City, Mich.; Burges and Burges, Manitowoc, Wis.; Jenks 
Ship Company, Port Huron ; and the Shipowners’ Dry Dock Com- 
pany, of Chicago. It is more than probable that the railway com- 
panies are interested in the movement. The shipping lines on the 
Great Lakes are at once the rivals and the feeders of the rail- 
ways, according to route. 

Tue length of line worked in 1900 by the six principal 
French railway companies, Nord, Ouest, Est, P.L.M., Orleans, 
and Midi, was increased by 165 kiloms., or 0-49 per cent., bring- 
ing up the total to 33,899 kiloms. (20,442 miles). The working 
expenses amounted to 403,000f. per kilom. (£85,900 per mile), 
including 65,181f. per kilom. (£4197 per mile) on account of rolling 
stock, for the purpose of which a sum of 105,000,000. (£4,200,000) 
was expended. The total receipts from working in the same year 
amounted to 1,436,765,422f. and the expenses to 760,612,144f., 
leaving a profit of 676,153,277f. (£27,046,131). The ratio of ex- 
penditure to receipts was 52-94 per cent. in 1900, against 50-09 
per cent. in 1899, 


WE recently referred to the railway slaughtering which 
goes on in the United States. This is largely due to unprotected 
crossings. Now and then sporadic attempts are made at improve- 
ment. Thus, the Fire and Police Commissioners of the city of 
Memphis, being in a public-spirited mood the other day, passed, 
in the space of a few minutes, a resolution requiring the railroad 
companies owning linesin that city to erect and put into operation 
within sixty days substantial and approved gates at the crossings 
of about sixty streets. The Illinois Central is directed to put up 


gates at seventeen streets, the Iron Mountain at fourteen streets, 
the St. Louis and San Francisco at one, the Southern Railway at 
seven, and the Louisville and Nashville at twenty or more, 





NOTES AND MEMORANDA. 


THE warships under construction in the United King- 
dom on June 30th last amounted to 57, of a displacement of 
327,140 tons. Sixteen of these vessels, with a displacement 
of 139,700 tons, were being constructed in Government yards, 


Tue building of the harbour of Vera Cruz, which has 
extended over a period of seven years, may now be said to be 
completed, and within a short time the works will be taken over 
by the Government from the contractors, Messrs. 8. Pearson and 
Son, Limited. 


THE first of the new type of seven-masted schooner 
has been launched at East Weymouth, in Massachusetts. ‘lhe 
new seven-master is of 11,000 tons displacement, nearly 500ft. 
long, and will, when loaded, draw 26}ft. of water. Her masts 
are 155ft. high, and of steel, with pine topmasts. She costs 
£50,600, and will at first run between Northern and Southern 
American ports, 


A NEW machine for the economical production of liquid 
air was recently described by M. Georges Claude at a meeting of 
the Paris Academy of Sciences. Worked by an engine of 30-brake 
horse-power, about 20 litres of liquid air per hour is produced, and 
from a second engine operated by the escaping gases about 6-brake 
horse-power is obtained, this producing about 1 litre of liquid per 
1 brake horse-power. 


THE best qualities of vulcanite show on fracture a 
lustre something of the nature of jet, and the poorer qualities 
show a corresponding dulness, Although easy to machine, it is 
hard on tools, and in sawing, turning, planing, or milling the best 
speed is that at which brass is perl and milling should always 
be accompanied by a free use of soap and water. In turning or 
sawing lubricants should be avoided. 


THE new Prime Minister a short time ago left the 
House of Commons in an autocar, and after a while, says the 
Autocar, noticed a cyclist hanging on for all he was worth. ‘Shall 
we pace you!” inquired Mr. Balfour genially. No answer was 
vouchsafed ; but when two constables pulled up the car the 
energetic cyclist proved to be a policeman taking records of the 
speed of the distinguished pacemaker. 


REcENTLY published statistics show that Germany now 
possesses seventy-three lines of submarine cable, of which forty- 
eight afford communication between Berlin and the German 
colonies, while ten connect the Fatherland with countries beyond 
the seas, The total length of these lines amounts to 16,344 kiloms. 
(10,130 miles), of which one-third belong to the State, while the 
remainder are worked by private companies, 


From the returns published by Lloyd’s Register of 
Shipping it appears that, excluding warships, there were 406 
vessels, of 1,129,582 gross tons, under construction in the United 
Kingdom at the close of the quarter ended June 30th last. This 
is a reduction of about 111,000 tons compared with the figures for 
last quarter, and of 284,000 tons compared with the unprece- 
dentedly high total reached in September last. 


Tue annual report of Mr. A. A. Voysey, the electrical 
engineer to the Corporation of London, summarises the progress 
in electricity supply in the City during 1901. Since 1895 the 
average price charged to consumers has fallen from 7-56d. to 
4-45d., while the number of consumers has risen from 2740 to 
10,618. The total consumption for the year was 11,526,951 units 
sold, for an aggregate lamp connection equivalent to 549,175 eight 
candle-power lamps. 


THE German import of locomotives and locomobiles 
amounted in 1891 to 3,400,000 marks ; it decreased until 1896 to 
1,600,000 marks, and has since again risen to 4,300,000 marks in 
1900, of which the United Kingdom furnished, roughly speaking, 
three-fourths. The export rose from 5,200,000 marks in 1891 to 
15,700,000 marks in 1900, the best customer being Russia with 
about a quarter, then Austria-Hungary and the Indian Nether- 
lands with one-twelfth. 


For heavy motor wagon work usually one ton of load 
requires about a egy yr weight of tare, but one of the 
Gillet-Forest vehicles, tried in France lately, carried more than a 
ton with a tare of 15 cwt., the Bardon 1°175 tons with a tare of 
17°87 cwt., one of the Nancéienne lorries 35 tons with a tare of 
2°6 tons, though 15 ewt. had to be thrown off on the road, and a 
Delahaye 2°6 tons with a tare of 1 64 tons. This is satisfactory 
as demonstrating their economy, for the working cost diminishes 
in proportion to the increase of load. 


Applications for patents in Germany have risen from 
3212 in the second half of 1877 to over 25,000 in 1901, and the num- 
ber of patents granted from 4200 in 1878 to over 10,000in 1901. On 
the other hand, 2965 applications were op in 1890, as against 
1756 opposing complaints lodged in 1900. The number of the 
simpler patents granted under the name of ‘“‘Gebrauchsmuster,” 
has even more rapidly increased, inasmuch as the applications, 
which in the last quarter of 1891 numbered 2095, have risen to 
25,000 during the same period of 1901. 


Untin ten years ago Germany purchased from the 
United Kingdom two-thirds of all machines it imported. In 1891 
the United Kingdom furnished 61-7 per cent. of the imports, but in 
1900 only 35-8 percent. Meanwhile the United States have forced 
the United Kingdom back into the second place as suppliers of 
machinery in Germany ; they furnished in 1891 only 8-7 percent.; 
in 1900, however, 36 per cent., consisting mainly of agricultural 
machinery. Belgium, moreover, furnished in 1900, 6-6 per cent.; 
Austria-Hungary, 6-3 per cent.; and Switzerland, 6-5 per cent. 


THE production of tale in the United States in 1901, 
exclusive of the fibrous tale obtained from New York, was, accord- 
ing to the report of the United States Geological Survey, 28,643 
short tons, valued at 424,888 dols., as compared with 27,943, 
valued at 383,541 dols. in 1900, an increase of 700 tons in amount 
and of 41,347 dols. in value. The production of fibrous tale was 
69,200 tons, valued at 483,600 dols., an increase of 5700 tons in 
amount, but a decrease of 15,900 dols. in value, as compared with 
= production in 1900, which was 63,500 tons, valued at 499,500 

ois, 


For the year 1901 the expenditure of the American 
Patent-office amounted to £260,000, leaving a net profit of £30,400 
on the year’s working. In 1901 there were received 43,973 
applications for mechanical patents, 2361 applications for design 
patents, 115 applications for re-issues of patents, 2410 applications 
for registration of trade marks, 1064 applications for registration 
of labels, and 233 applications for registration of prints. There 
were 27,292 patents issued, including designs, 81 patents re-issued, 
1928 trade marks registered, 878 labels, and 159 prints. The 
number of patents that expired was 19,147. The number of 
allowed applications awaiting the payment of final fees was 8369. 


A FRENcHMAN named Lémal proposes to colour glass 
by penetration. Silver salt is put on the surface of the glass, which 
is then heated to 500 deg. or 550 deg. Cent. The excess of salt 
having been removed, the surface appears yellow, the colour pene- 
trating toa depth of 0-17 mm. when the baking has lasted for 
about five minutes. After an hour, a layer of double that thick- 
ness would be coloured ; after eighteen hours the colour would 
have penetrated through a glass plate 1-6 mm. in thickness. In 
reflected light this ye!low displays a beautiful greenish or blueish 
fluorescence. Silver and copper give a red. Gold and iron salts 
have also been used. When the baking is continued for a long 
period, the colouring matter is renewed from time te time—say, 
every six hours, 





MISCELLANEA. 


Last Saturday, in the presence of the Czar and the 
Dowager Empress of Russia, the first keel plate of the new first- 
class battleship Oleg was laid, and the battleship-of-the-line Orel 
was launched. 

Tue Tunbridge Wells municipal telephone system, 
the first of its kind in England, has made a profit on the first 
year’s working of £130. It has over 700 connections, and the maxi- 
mum charge is £5 17s. 6d. 


Water power for generating electricity is looked upon 
by the Italians as the great future competitor of coal for industrial 
and traction purposes in their country, and is already significantly 
styled by them “ white coal.” 


TuE 31-knot torpedo-boat destroyer Mode, built to the 
order of the Swedish Government, was successfully launched from 
Yarrow’s works at Poplar on Tuesday, in the presence of the 
Swedish Minister and others. 


Tue total length of electric mains laid by the Man- 
chester Corporation is 261 miles. The quantity of electricity 
measured and accounted for during the past year amounted to 
11,518,940 units, and the number of consumers at present is 
4,084, 

THERE was launched from Thornycroft and Co.'s works 
on Tuesday the first-class torpedo boat No. 109. Atthe latter end 
of last year the firm ‘received an order for five vessels, closely 
resembling the four built by them in 1901, and No. 109 is the first 
of them to leave the ways. 


An International Exhibition of Automobiles, similar to 
that held in 1901, will take place at Hamburg from the 3rd_to.the 
12th of October next. The exhibition, which is a by 
the Association of German Cycle Merchants, will held in the 
hal) of the Rotherbaum Vélodrome. 


Ir would appear, says the British Consul at Barcelona, 
that a manufactory of all kinds of gimlet-pointed screws for wood- 
work might be put up in this city with every prospect of success. 
There is an immense demand for such articles in Spain, and at 
present no such industry exists here. 


Tuts year the shipments of pig iron from Middles- 
brough to America promise to be heavy. Already they are larger 
than during any year since 1880, and several sales have recently 
occurred. Arrangements have been made for the shipment of 
other 20,000 tons of pig to the States by the end of the month. 


Tue report of the Westminster engineer is said to show 
that the cost of erecting the stands authorised by his department, 
in connection with the Coronation festivities, amounted to £250,000. 
As the seating was calculated to accommodate 300,000 people, it 
will be seen that the cost of each seat to the proprietors of stands 
was about 16s, 8d. 

A sMALL beginning has again been made in shipbuilding 
in the neighbourhood of Barcelona, two small steamers being under 
construction, the materials for which have been supplied from 
Germany. It is impossible at present to say whether this attempt 
at resuscitating the shipbuilding industry on this coast will give 
satisfactory results. 

A PHILADELPHIA Company is about to develop a big 
electric power plant, utilising the drainage of the watershed cf 
Mount Hamilton. The plans of the enterprise provide for the 
conservation of the waters of three streams rising on the moun- 
tains, the power generated being transmitted to this city, a distance 
of nearly seventy miles, 


Tae Royal Naval Engineering College at Keyham, 
which has hitherto been under the control of the Admiral-Super- 
intendent of Devonport Dockyard, is in future to be under the 
direct control of the Commander-in-Chief of the port. The work 
of the engineer students in the dockyard workshops is still to be 
regulated by the dockyard officials. 


Tue effect of the loss of the Spanish possessions— 
Cuba, Porto Rico, and the Philippines—has in the past year been 
plainly demonstrated by the further falling off in exportation 
from Barcelona to those islands, the value of exports to Cuba, 
Porto Rico, and the Philippines having fallen to £/2,000, whereas 
in = ear 1900 it was £360,000, and in 1899 the amount was 
£2,800, 000. 

Tue arbitrator, Mr. R. E. Middleton, M. Inst. C.E., has 
made his award in the Caton Waterworks arbitration. The district 
council of Lunesdale desired to acquire the undertaking, and 
offered £6750. The representatives of the owners offered to sell 
for £12,400. The arbitrator now fixes the price to be paid by the 
district council at £10,396 15s., and orders the district council to 
pay the costs. 


FurTHER experiments have been made this week with 
the submarine boats at Barrow. No. 2, which has undergone 
important improvements, both in her steering and driving gear, 
was subjected to severe tests in the docks. ‘he boat maintained 
a speed of 12 knots, running with her turret awash, against 
10 knots, the result of her previous performance, while the speed 
submerged has been increased from 7 to 8 knots. 


A sap boating accident occurred on Tuesday on the 
river Tyne, involving the drowning of five workmen. The accident 
happened a little after five o’clock, just on the closing of the 
riverside works, A number of men employed in the weldless 
chain works on the south side of the river have their homes on 
the north side, and after work had ceased for the day eight of the 
workmen, desiring to be ferried across the river, entered a small 
rowing boat. 


Earzy on Tuesday morning a fire occurred at the works 
of the Palmer Shipbuilding Company at Jarrow, The outbreak 
took place in the joiners’ shop, which is situated at the extreme 
east end of the establishment, and extends from Tyne-street to the 
river side, a distance of about 300ft. The total damage is estimated 
at between £40,000 and £50,000. These figures are accounted for 
by reason of the large amount of new machinery which had within 
recent years been put into the building, and the expensive contents 
of the department in other respects. 


AccorpiInG to the report of the Vice-Consul at San 
Francisco, agreat scheme is on foot for supplying electric power. The 
basins of the Big Meadows and Butte Valley are to be converted 
into reservoirs to store the drainage of the watersheds of the 
Lassen Peak region, which covers an area of about 600 square 
miles, a part of which is within the perpetual snow line. ‘These 
two reservoirs will contain about 10, acres of land, and the 
watershed is expected to have capacity for generating 300,000 
horse-power. The distance covered by the transmission lines, when 
the project is carried out, will aggregate 250 miles. 


THE new graving dock now being constructed for the 
London and South-Western Railway Company at Southampton 
will be the largest of six dry docks belonging to the company, all 
of which are in constant use. The dock will be approached by 
vessels directly from the estuary of the river Test, which forms 
one boundary of the dock estate. The river channel is being 
deepened by dredging to form an ample approach to it. The 
dock itself will be t. long—clear inside gates—with provision 
for extension if necessary ; 90ft. wide at entrance, with the same 
bottom width inside ; and 125ft. wide at cope level. The whole 
depth from cope to floor will be 43ft., giving a depth of water over 
the keel blocks of from 29ft. 6in. neap tides to 33ft. spring tides at 
high water. It is built almost entirely of Portland cement con- 
erete, the floor, altars, and walls being faced with this material, 
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FORBIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknavs, 7, ” Kumpfpasee, Vienna I. 
CHINA —KELLY AND Wa su, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND CuEvitixt, Rue dela Banque, Paris. 
GERMANY.—AsuEr anv Co., 5, Unter den Linden, Berlin. 

F. A. Brocxuaus, Leipzic ; A. TweirmeveEr, Leipsic, 
INDIA.—A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
]TALY.—LoxscuER AND Co., 307, Corso, Rome ; Booca FRERES, Turin. 
JAPAN.—KELLY anp Watsu, Limirep, Yokohama. 

Z. P. Manuva anv Co., 14, Nihonbashi Tori 8Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St, Petersburg. 

§, AFRICA.—Gorpon anv Gorcn, Long-street, Capetown. 

R. A. THompson anv Co., 33, Loop-street, Capetown. 

J. CO. JutA anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gorcn, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HenpERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anp Co., Auckland ; Crate, J. W., Napier. 
CANADA.—MonTreat News Co., 386 and 388, St. James-street, Montreal 

Toronto News Co., 42, Yonge-street, T ‘ 

UNITED STATES OF AMERICA.—IntERnationaL News Oo., 88 and 86, 

Duane-street, New York ; SuBscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kag.iy anp Watsu, Limirep, Singapore. 
CEZYLON.—Wisavartna anv Co., Colombo. 
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REPLIES. 


H. W. A. (Leicester) —About double the siz2 of the reproduction 


A. 8. M. (Chatham).—The articles on ‘The Navigation Congress” now 
appearing in our pages will not be published in any other form. 


J. R. (Burnley).—We do not know of any book of “‘ Hints on a 
Engines and Mill Gearing.” You cannot measure too muc! 


G. A. H. (Denmark) —The rings are used as a measure of seventies 
We have never heard of a steam pipe collapsing save in very old luco- 
motives, 

W. F. (Leeds).—Write to the fullowing firms :—G. Wilkinson and Sons, 
Keighley ; Smith and Coventry, Manchester; J. Archdale and Co., 
Birmingham. 

W. A. (Northampton). 
pany, Limited, Dashwood House, E.C., 
can tell you all about it. 

A. W. (Piccadilly).—Sma'l compressed air engines are made by the 
makers of pneumatic tools :—New Taite-Howard Pneumatic Tool Com- 
pany, Limited, ¢3, Queen Victoria-street ; International Pueumatic 
Tool Company, Limited, Palace-chambers, Westminster ; both make 
little engines for driving drills. 

O, G. B. (Penzance).—We know of no book treating specially of the valve 
gear for engines without cranks. We suppose you mean engines 
which have not a rotating shaft. Such engines are made for pumps, 
and you will find descriptions of them in any good book on steam 
pumps. An exhaustive American book is published by Wiley’s, but 
we cannot recall the name of the author at the minute. 


Horizontat Pump (Sheffield).—Your pump will work at one stroke pcr 
day or per year provided no air can get into it. It will probably work 
very well indeed at sixty strokes per minute. No foot valve is re- 
quired. It is to b2 feared, however, that air will be drawn in at the 
stuffing-box. If it is essential that the pump should be absolutely 
filled at every stroke it would be necessary to put the pump in a tank 
and submerge it, as James Watt did with his condenser pumps. 

J. R. M. (Clapton).—It is evident that the number of men on the staff of 
the non-technical press who know anything about mechanics or engi- 
neering is diminishing ; at all events, more absurd mistakes find their 
way into print now-a-days than ever before. The speed of a ship 
depends, other things beiog equal, on the number of pe sr made 
by the engines per minute. How the revolutions can increase while 
the pressure falls off must remain an inscrutable mystery to engi- 
neers. 


Write to the Square Hole Drilling Machine Com- 
which makes the machine, and 


INQUIRIES. 


RIDGWAY REFRIGERATOR. 
Sir,—Can a reader give me the address of the makers of the Ridgway 
patent cold dry air refrigerator? 
July 24th. M. R. 





SUNFLOWER SEED OIL. 

S1r,—I wish to start the manufacture of oil from sunfiower seeds. I 
have about 200 horse-power water available. Perhaps some of your 
readers will tell me where the proper plant can be obtained, and will 
put me in the way of obtaining full information. 

Spain, July 16th. ¥. 








MEETING NEXT WEEK. 


Tae INsTITUTION oF JUNIOR ENGINEERS.—Tuesday, July 29th, at 7 p.m. 
Visit to the Enginecring Laboratories and Workshops of Battersea Poly- 
technic. Address by the Frincipal, Mr. 8. H. Wells, Wh.8c , on ‘* The 
Scheme of London University for Examinations on the Newly-created 
Faculty of Engineering.” 
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DEATH. 


On July 28rd, at his residence, 4, Corona-road, Lee, 8.E., Jcun 
Pui.uips, C.E., twenty-six years manager to the late firm of J. and G. 
Rennie, Holland-street, Blackfriars, in his seventy-fifth year. 


THE ENGINEER. 


JULY 25, 1902. 

















PREFERENTIALISM, ITS SCOPE AND ITS IMPORTANCE. 


In our issue of October 18th last, in an article on 
“ Australian Federation and Manufactures,’ the 
importance to English manufacturing engineers of 
a preferential tariff on British imports to Australasia 
was insisted on by the writer. At that date there 
was but little to point to the fact that the question 
of Preferentialism on a large scale would become so 
soon one of the burning questions of the day. It is 
hardly too much to say, however, that among all 
the items in the programme now before the Con- 
ference of Colonial Premiers in London there is not 
one which touches the vital interests of the manu- 
facturing engineer so directly and with such great 
force as Preferentialism. 

It has often been maintained in the Press of this 
country that Great Britain is losing to some extent 
the headway which she had attained in her export 
trade, and it has been the habit of a considerable 
portion of that Press to assume that such loss was 
entirely due to the apathy and mistaken policy of 
our industrial firms. We have had occasion to 
emphasise the fact that, whatever the methods of 
our manufacturers may be, the alleged falling off 
has been due to causes over which they had no 
direct control. The fault, if fault there be, lies 
mainly with those who have seen fit to allow our 
foreign competitors to erect obstacles in the path of 
British trade without taking measures either to 
destroy those obstacles or to counteract their effect 
by placing others in the path of our foreign competi- 
tors. As long as the steamers of continental nations 
are heavily subsidised and ours are not; as long as 
continental railway companies are able to foster 
their foreign trade by carrying goods for export at a 





nominal figure, while ours can make no concessions, 
so long shall we be handicapped in all our foreign 
business. There are now, we are glad to say, some 
signs of the Government thoroughly going into the 
question of subsidising steamers. Thisis a very big 
question, and we cannot hope for an immediate 
solution of it, as unless any system of subsidising 
that may be adopted is thought over and worked 
out with the utmost care, it is more than possible 
that unfair conditions would result, which would 
cause the position of our manufacturers to be less 
satisfactory than at present. Just now, it is un- 
necessary to deal with that question, as until we 
know more of the line which the Government is 
likely to take, the discussion of the subject will be 
premature. 

With regard to Preferentialism, the case is some- 
what different, and now that we have Sir Wilfred 
Laurier, who has already established a differentiation 
on imports into Canada in favour of British goods, 
and Mr. Richard Seddon, who is determined to in- 
augurate a similar system in New Zealand in spite 
of any discouragement he may receive at the hands 
of the Home Government, it may fairly be said that 
Preferentialism has become a question in the 
practical politics of to-day. It is to be regretted 
that the expression, “ Preferentialism,’” has been 
considerably misunderstood by many who have aired 
their opinions.on the subject. This has been due to 
the fact that certain great authorities have jumped 
at the erroneous conelusion that it would be incon- 
ceivable that our Colonies should offer anything to 
Great Britain without insisting on a quid pro quo. 
Sir Robert Giffen has attempted to show us that, 
in the event of the Colonies allowing us a certain 
preferential rate, and of our raising a tariff on 
foreign imports into this country in order that 
we might let in Colonial products free or on a 
preferential basis, the Colonies would gain a certain 
number of millions annually at the expense of 
the Mother-country, who would lose an immensely 
larger sum. It is not worth while to question the 
accuracy of his figures. In making his calculations, 
however, he has started from a wrong assumption. He 
has assumed that we are to take certain steps which 
have never been proposed to us by our Colonies. 
Our Colonies have not suggested that we should 
abolish Free Trade, nor have they even insisted that 
in return for allowing us preferential rates, we 
should allow them preferential rates on the few 
articles which are now subject to import duty in 
Great Britain. It is because so many people have 
jumped to the conclusion that the Preferentialism 
suggested by certain of our Colonies means the in- 
auguration of an Imperial “ Zollverein,”’ and have 
possibly not understood very clearly the meaning 
either of Preferentialism or of Zollverein, that they 
have been misled altogether on this subject. Asa 
matter of fact, the offer of certain of our Colonies, 
more particularly of New Zealand, and in a less 
marked degree of Australia, is to extend in those 
Colonies, in a tentative way, a small differentiation 
in favour of British goods on the lines of the tariff 
which has already been in successful operation in 
Canada for some years past. 

We have reason to believe, too, though it has not 
been publicly stated, that Sir Wilfred Laurier is 
prepared to suggest at the Conference a decrease 
in the preferential rates on British goods into 
Canada, on the understanding that the other Colonies 
will make a trial by granting a small preferential 
tariff in favour of the products of the Empire. 
Coupled with this or any of the other colonial offers, 
as we have stated above, there is no stipulation as 
to reciprocity. Preferentialism as a question for 
the Empire has arisen so suddenly that we are apt 
to look upon it as a newthing. As a matter of 
fact, however, in 1846 New Zealand established a 
small preferential tariff on a great many of her 
imports from this country. We gave her no en- 
couragement at that time, and no credit for her 
patriotism, and eventually our want of interest in 
the matter caused her to abandon her policy. 
Canada, too, met with no encouragement when she 
started Preferentialism, but, in spite of this fact, she 
has maintained it, and is now talking of increasing 
the advantages she has afforded us. As a matter 
of fact, the situations of Canada and of Australasia 
are not quite identical. Canada, being so close 
to the United States, necessarily draws a vast 
amount of her imports from that country. The 
result is that when Canada instituted a preferential 
rate on British goods she could still depend on a 
very large revenue from goods imported from else- 
where. 

Australasia, in spite of what alarmists may say to 
the contrary, continues to draw by far the larger 
portion of her imports from British sources. It will 
be readily understood then that she cannot offer to 
grant a very high preferential rate on British goods, 
as in the event of her doing so she could not hope to 
recoup herself by the increased charges on such 
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foreign goods as she imports. In Australia, as in 
most of our Colonies, the Governments look mainly 
for their revenue to the customs duties, and in their 
present frame of political mind it would be quite out 
of the question to expect any of them to sacrifice 
their Protectionist policy and to substitute for it any 
system of direct taxation. 

As regards the general question, an Australian 
preferential tariff might mean but little to our manu- 
facturers as a whole, but it would be of vast import- 
ance to our engineers. While British goods still 
hold their own in those Colonies, for one reason or 
another which we need not go into here, in certain 
classes of machinery we have been losing our foot- 
hold. In the case of many classes of machinery the 
difference in cost price of 10 or 5 or even 24 per cent. 
is a great factor in the market, and until we can get 
greater facilities in the way of cost of transport and 
other items in which we are considerably handi- 
capped, we ought to welcome the advantage of a 
preferential tariff on machinery in those Colonies, 
however small it may be. Of the chances of obtain- 
ing Preferentialism it is difficult to speak authori- 
tatively. New Zealand, as we have stated above, is 
pressing the question by all means in her power. 
Australia, had the question been taken up two years 
ago, would have gone in for it heart and soul. 
English apathy, however, has damped her en- 
thusiasm to some extent; and the political chaos 
into which federation has thrown her has given her 
so much to think about in the way of more pressing 
local business, that she has just now neither the 
time nor the inclination to take much trouble in the 
matter. 

There are those who maintain that if Preferen- 
tialism is to be taken up at all, it should be taken up 
as a general question concerning the whole Empire, 
but there is really no conceivable reason why the 
question should not be dealt with in sections and 
disposed of as it arises between the Mother-country 
and any individual Colony. Later on, when we 
have instituted the system with a considerable 
number of our Colonies, and have found it a success, 
the time may and probably will come to endeavour 
to apply it in a general way throughout the Empire. 
Then, and not till then, will be the time to talk 
about a “ Zollverein,” if, in the meantime, we have 
not hit upon some English expression which will fit 
the case more accurately. But before the Zoll- 
verein, or whatever we may choose to call it, can 
come about, it will be necessary for us to abolish 
Free Trade. It is held by many that we are 
approaching that policy, but if such is the case we 
would emphasise the fact that it is not due to Pre- 
ferentialism as at present offered us, and the larger 
question need not be taken into consideration in 
connection with that subject as at present before us. 

When Great Britain adopts a Protectionist policy 
it will not be on account of colonial pressure, but 
because the people of this country will have come to 
the conclusion that the tenets of Cobden and Bright 
no longer hold good in the face of conditions which 
did not exist in their day. Preferentialism may or 
may not be a step towards that end, and we cah 
well consider the one on its merits without the 
other. In any case, it behoves our manufacturers to 
give their best attention to both problems, and above 
all to avoid treating lightly the open suggestions of 
men like Sir Wilfred Laurier and Mr. Seddon. 


““ INTERMEDIATES.” 


THE recent gathering of warships at Spithead 
has spelt many lessons which have been interpreted 
in various ways. Not always, perhaps, has the 
interpretation been correct, for the expert whose 
ideals are rounded off by weight of heaviest gun and 
maximum thickness of armour is by no means dead 
yet. For him the American battleship Illinois was 
first, with the rest nowhere. The more thoughtful, 
however—and the more thoughtful now include a 
majority of naval officers—inclined to award the 
palm elsewhere. Agreement in such a difficult 
matter was hardly to be expected, but the two 
favourites were the Russian Pobieda and the 
Japanese Asama. Of these the first is frankly an 
intermediate—that is to say, a ship that is battleship 
or cruiser, according to the needs of the moment. 
The second is officially an armoured cruiser, but her 
armament of medium quick-firers is so large, and 
her protection so good, that few battleships could 
risk a duel with her in the certainty of victory. 
Both ships, in fine, are “intermediates.” 

The absolute intermediate is not yet afloat. That 
vessel, the ideal ship for all purposes, is, if she comes 
up to her designer’s anticipations, the Italian Vittorio 
Emanuele. Since, however, this ship is not yet 
about, and will not be for some years, practical con- 
siderations are, for the present, confined to existing 
types, and of these, few, if any, are so prominent as 
the Pobieda and Asama. Let us, then, examine 


these two vessels as to their fitness for naval war, 





regarded solely as specimens of naval architecture 
intended for war use—a point that all naval con- 
structors do not invariably remember. Let us do so, 
too, so far as may be, without statistics, which often 
obscure main issues, and of themselves may mean 
little. For instance, statistically the German battle- 
ship Kaiser Friedrich III. fires ahead two 9-4in., 
eight 6in., four 3:4in., and the “energy of fire” of 
these mounts up to a bigger total than we care to 
calculate—that is, assuming they can all fire at once 
—and assuming a proving-ground rate of fire, and an 
ideal supply of ammunition. No one seriously sup- 
poses that this total energy of fire would be actually 
realised ; it is merely an artificial comparison. So 
far so good, but it is not even a trustworthy com- 
parison ; for the essence of all difficulties in comparing 
warships lies in the fact that they all vary in coming 
up to this standard. The gun that on the proving 
ground fires, say, seven aimed shots a minute may 
in one ship fire six, in another four, in another but 
two rounds in the same period. Construction 
creates the difference. Facts such as these must be 
borne in mind in computing the value of warships. 
Now, in the Pobieda we find the fullest attention 
paid to these points. She is essentially a ship for 
broadside fighting, and though five 6in. and two 
12-pounders bear ahead, the broadside quick-firers 
are five 6in. and ten 12-pounders—that is, fifteen 
guns, reinforced by four 10in., which, if of moderate 
penetration, are rapid firers, and carry a shell large 
enough to tell nastily wherever landed. Every gun 
has its own electric hoist; all are distributed widely 
—so widely, indeed, that the ship is a real three- 
decker, with first, second, and third gun decks. By 
this device control is left somewhat to individual 
officers, but the sweeping away of several guns by 
one shell and the consequent damaging effect on 
morale is obviated. There is a big conning tower 
whence a large instead of a restricted view is 
obtainable; while for peace work she is navigated 
from a pilot house just before the tower, so that 
transfer thither will involve the minimum of novelty. 
Her bunkers are capacious, her speed sufficient, to 
enable her to fight or not as she may choose. The 
sacrifice made to obtain all this constructional merit 
is a couple of inches in calibre of big guns, and a 
target beyond the normal in size. The Asama is a 
smaller ship, almost identical in protection and also 
in gun disposition, save that she is a two-decker. 
Being smaller, her guns are necessarily more 
crowded, but advantage is taken of this fact in 
ammunition supply, which is better than in any of 
our battleships. She has a higher speed than the 
Pobieda, and so is still more able to fight or not as 
she may choose. 

Here, then, we have two ships, inferior perhaps 
in gun power to first-class battleships, but superior 
to them in speed, and altogether superior in power 
and speed both to all older battleships. They are 
superior in power, too, to armoured cruisers proper 
—vessels like the Bayan, Prinz Heinrich, Essex, 
&e.—and could blow such out of the water. The 
only types of ship able to beat them are very modern 
battleships, totally unable to compel the inter- 
mediates to fight. War must entail fighting ; but, 
as De Wet has taught us, there is a wide difference 
between fighting willy-nilly and fighting or not at 
one’s own choice. The intermediate, as we have 
shown, though yet imperfect, is able to select her 
own time of fighting, while, depending as she does 
on medium guns, the odds are that every 6in. in 
her is a more dangerous weapon to the foe than 
corresponding guns in the battleship. The piece de 
résistance of the battleship is the 12in. gun, which 
is sure but slow. Were it that and that only, it 
might still be the best piece ; but is it so much the 
best when it cannot be used save the intermediate 
so elects? That is the crux. The battle of the 
Nile, and to a great extent Trafalgar, were won by 
the two-decker—by a ship of the intermediate order. 
Such ships have won every battle ever fought, 
simply because the choice of action has been theirs. 
As the Italian. naval architect, Colonel Cuniberti, 
the great advocate of intermediates, has argued, the 
speed of the armoured cruiser does not increase the 
speed of the battleship, nor does the power of the 
latter strengthen the former. They can only fight 
each other, battleship to battleship, cruiser to 
cruiser. Admiral Sir J. O. Hopkins has pointed 
the same lesson .over here, in an article in the 
current All the World’s Fighting Ships—that the 
intermediate must, by the nature of things, sweep 
the armoured cruiser proper from the sea. 

Logically, this would seem to work out that the 
intermediate replaces the armoured cruiser, and there 
the matter ends. But in stern practice we may 
doubt whether this will be. An essential feature of 
the intermediate is already a development of the 
quick-firing armament, so that more is got out of it 
than in a battleship. The lesser dependence on 
heavy guns is the cause. Hence it is coming about 
that intermediates able to tackle battleships are 





building—ships sufficiently powerful to do awa 
with the need of battleships, sufficiently swift to do 
away with the need of armoured cruisers, 

There is, as remarked above, nothing novel in the 
idea ; it is, to all intents and purposes, the policy we 
adopted in the great French war. Our three-deckers 
in those days were few, and mostly tended to be of 
an experimental nature. It is the way of the world 
to go back to old ideals in the end, and in nothing is 
this so true as in ship construction. We are not 
advocating moderate dimensions ; these per se never 
were demanded. The moderate dimensions of the 
two-deckers were accidental, forced on us by the 
fact that size and speed were incompatible. Even 
to-day 12,000 tons has been stated by Colonel Cuni- 
berti to be the ideal high-speed displacement, and 
this may tie down size. Otherwise there is no 
reason why the intermediate should be limited in 
displacement, ‘‘ moderate”’ being a purely relative 
term. What she has to do is to possess speed 
sufficient to give her that mobility which ships more 
heavily weighted with guns and armour lack, and 
must lack while “two into one won’t go” remains 
a truth. And since there is no immediate prospect 
of that truth being overset, we may look to it to see 
the future produce ships in which the engine-room 
is a war-factor fully on a par with guns, armour, 
and torpedoes. As yet it isso rarely. Mostly the 
machinery is simply something to move the guns 
and armour from place to place. This distinction 
with a difference may be a delicate one, but war is 
likely to prove it all powerful none the less. 


ENGINES FOR GENERATING STATIONS, 


In our last impression Mr. 8. Z. de Ferranti has set 
an excellent example. He has told the world through 
our pages, what an electrical engineer of immense 
experience thinks about the engines used for driving 
dynamos in large generating stations. It will be 
remembered that we expressed the opinion that 
the engines should either be large, heavy, slow- 
running machines, or else very high-speed engines, 
of which several types are on the market. To this 
Mr. Ferranti has taken exception; yet he has not 
failed, we are glad to see, to perceive that the 
difference of sentiment is one more of words than of 
anything else. What, in a word, is a high-speed 
engine? what is a slow-speed engine? He has de- 
signed engines to run at 250 revolutions per minute, 
and yet he finds that they are more satisfactory when 
running at 180 revolutions. After all, he points out, 
it is not a question of high speed or low speed, but 
of what engine will give the most satisfactory com- 
mercial results. Nothing can be sounder. But 
having got thus far, there still remains for considera. 
tion which type of engine will best satisfy the 
conditions. 

It is here that divergence of practice begins. We 
have, on the one hand, Americans such as the Allis 
Company, Belgians such as Van den Kerchove and 
Bollinckx, Swiss like Sulzer, Germans, Austrians, 
Hungarians and Frenchmen holding to the big 
slow-running engine; and on the other, such men 
as Willans and Robinson, Allen, Belliss, and others 
who believe in high speeds. Each can point to 
advantages secured by the adoption of the one 
system or the other. Mr. Ferranti is a free lance ; 
he belongs to neither the one camp nor the other. 
He holds that it is possible to make an intermediate- 
speed engine which will run at just that pace which 
is best fora dynamo. He points out that the high- 
speed engine is too fast, the big engine too slow, for 
good dynamo work ; and in considering which engine 
will be most satisfactory from the commercial point 
of view, we note, and we note with satisfaction, that 
he deals with the plant as a whole, its first cost and 
its annual charges. ll this is just as it should be. 

Leaving, however, the first cost of plant, the space 
occupied, and such like matters, we may still con- 
sider with profit what can be said for and against 
the intermediate-speed engine and the slow-speed. 
Before going further, it is as well, perhaps, to say 
that no greater mistake can be made than to run 
any engine at a higher speed than that for which it 
was designed. It is not necessary at this moment 
to draw any comparison between the high-speed 
engine proper and the engine of intermediate speed, 
by which we mean anything between 150 and 200 
revolutions per minute. We fancy that we do not 
misrepresent Mr. Ferranti when we say that, fully 
aware of the difficulties which large engines of this 
kind represent, he proposes to get over them by an 
elaborate system of forced lubrication. He is in no 
way singular in this respect; but we think that he 
at once attaches more importance to it, and places 
more faith in it than any other engineer—certainly 
any other engineer with whose work and opinions 
we are acquainted. He holds, we happen to know, 
that the aim to be kept in view for electrical purposes 
is the making of an engine which will not need to be 
opened up more than twice a year, and will require 
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no adjustment of any rubbing surfaces whatever in 
six months ; and this he proposes for engines of two 
or three thousand horse-power running at as much 
as 180 revolutions per minute. Obviously this is 
a high ideal. We do not say that it is unattainable. 
But we do question very much whether it is an end 
worth reaching. The power-houses must be few— 
they ought not to exist at all—in which engines 
cannot be laid off for examination or adjustment 
once a week or oace a fortnight. But we need not 
insist on this truth. Mr. Ferranti proposes, as we 
have said, to get at the result named by excellence 
of design, ample surfaces, and light loads on them, 
admirable finish, the best materials, and forced 
lubrication. We do not for a moment say that he 
will not be successful. But we do say that to 
depend on forced lubrication for immunity from 
wear and tear is to depend on an agent which 
up to the present has not proved itself trustworthy. 
The system is, however, almost in its infancy, and 
great things are, no doubt, possible concerning it. 
For the time being we associate it with great 
quantities of oil everywhere except on the bearings ; 
with burst pipes, choked pumps, gagged valves, 
strainers that will not strain, and filters that will 
not filter. All this will, no doubt, be made right in 
time. But, meanwhile, just for the moment, we 
venture to think that those who believe in the slow- 
speed engine can advance some good reasons for the 
faith that is theirs. A couple of years ago, a marine 
engineer with enormous experience in fast-running 
engines, When putting in plant to light his shops, 
used slow-speed engines. Asked why he did not 
build some high-speed engines for the purpose, he 
said, “ No, thank you; I know too much about 
them.” 

In one respect it must be conceded that the slow- 
speed people have the advantage. They can get a 
better diagram than is possible from any quick 
running engine; trip gear cannot be used with 
success at more than 90 revolutions per minute. We 
are not of the number of those who believe in sharp 
corners to diagrams. The smart cut-off and the 
square admission corner are fetishes which we refuse 
to worship. But there are those who think 
differently. Many attempts are being made to get 
valve gear for high speed, that will be similar in 
effect to that for low speed. Perhaps the goal will 
be reached. We have not as yet seen any gear of 
the kind. We personally attach no importance to 
the point, but Mr. Ferranti thinks that others do. 

Finally, we may say that if an engine is run at a 
sufficiently slow rate it will last almost for ever. Old 
Watt engines, have worked for sixty or seventy years 
at twenty or twenty-five revolutions per minute, and 
have never given a moment's trouble. It is only 
necessary to go on augmenting the speed of any 
engine until a certain velocity is reached, and it will 
break down. What the maximum speed may be 
depends on circumstances. The further it is possible 
to keep away from it, without making undue 
sacrifices, the more comfortable will be every one 
concerned, 
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MUNICIPAL TRADING. 


THE case of the Attorney-General v. The Corporation 
of Bournemouth, which was reported in the Times of 
July 16th, involved a decision by the Court of Appeal 
upon a matter which is of peculiar interest to those 
concerned in or opposed to municipal trading. It appears 
that an action was brought by the Poole and District 
Electric Traction Company, Limited, through the 
medium of the Attorney-General, to restrain the defen- 
dant corporation: from constructing a certain tramway, 
on the ground that the statutory power of the corporation 
to construct the tramway had determined by effluxion of 
time. It is provided by the Tramways Act, 1870 (Sec. 18) 
that the powers given by a Provisional Order to the pro- 
moters to make a tramway are to determine, among 
other events, if within one year from the date of the 
Order, or within such shorter time as is prescribed in the 
same, the works are not “substantially commenced.” 
The same section provides that a notice purporting to be 
published by the Board of Trade in the London Gazette, 
to the effect that the works of a tramway have not been 
“ substantially commenced,” shall be conclusive evidence 
of such non-commencement. In the case under notice, an 
Act of Parliament had been passed on August 6th, 1900, 
empowering the plaintiff company to construct and work 
tramways between Christchurch and Bournemouth. On 
the same day an Act was passed confirming a Provisional 
Order which authorised the defendant corporation to 
construct, inter alia, a tramway over the route where 
the plaintiffs proposed to lay their track. The plaintiff 
company was prohibited from commencing its tramway 
at once, and the right to construct it at all was to cease 
if the defendant corporation constructed their tramway 
within two years from the confirmation of the Provisional 
Order. The plaintiffs claimed an injunction upon the 
ground that the defendant Corporation had not “ sub- 
stantially commenced ” their works within the prescribed 
time. It was shown that they had acquired a site for 
works and offices and had contracted for the dynamos and 
machinery and tramcars to be put in hand, but they had 
done nothing in the streets towards making the tramway, 
ner had they commenced any of the necessary buildings, 





Mr. Justice Swinfen-Eady—before whom the case came 
in the first instance—thought that the works had been 
substantially commenced within the meaning of the 
18th section of the Tramways Act, 1870, and refused to 
grant an injunction. The Court of Appeal, however, 
have taken a different view. Lord Justice Vaughan 
Williams, in the course of his judgment, said :—*“ In my 
judgment, the ‘substantial commencement’ of the works 
means the execution of physical works.... It is 
admitted that no works forming part of the works 
of the tramway were actually executed before the 
expiration of the year; but it is said that the giving 
of the orders comprised in these contracts constituted 
a ‘substantial commencement.’ I cannot be satisfied 
that this is so. The giving of an order to do a thing 
is only an attempt to get the thing done by some 
one else instead of doing it oneself. In these circum- 
stances, I see no alternative but to hold that the powers 
of the defendant corporation have ceased, except so far 
as any works have been completed before the expiration 
of the year, unless the time has been extended by the 
Board of Trade. This has not been done.” Lord Justice 
Romer said :—* It has been urged, and it is probably the 
fact, that if this appeal succeeds great hardship will be 
implicated on the defendant corporation. But the Court 
cannot allow considerations of the kind to affect its judg- 
ment upon the construction of an Act of Parliament. 
Moreover statutory provisions for the benefit of the 
public ought to be strictly enforced, even if the result is 
individual hardship.” In the event the Court granted 
the plaintiffs an injunction, the operation of which was 
suspended in order to give the defendants time to con- 
sider their position. It appears to us that they will 
certainly require time for the purpose; for unless the 
foregoing decision is reversed in the Upper House, 
it is difficult to say what their position is. We have 
here a case very similar to several mentioned in the 
evidence given before the Committee of the Institution 
of Electrical Engineers. It came out in the course of 
the case that contracts had been entered into with at 
least two large firms for the supply of machinery and 
tramcars, and unless some arrangement can be made 
whereby the benefit of such contracts can be disposed of 
by the Corporation without loss, the judgment of the 
Court of Appeal may prove a serious matter for the rate- 
payers. Without desiring to be too critical, the inner 
history of the case appears to be that the Corporation 
rashly undertook the burden of municipal tramways for 
the purpose of ousting private enterprise, without con- 
sidering whether they could bear the burden. In many 
cases these tactics have been only too successful, but it 
is satisfactory to find that there is machinery whereby 
the ratepayers can be protected from the evil conse- 
quences of this dog-in-the-manger policy. 


RAILWAYS IN THE EAST. 


Tue Russian Press learns from Teheran that British 
engineers have completed making the surveys for a line 
of railway from Nushki in Northern Beluchistan to 
Kirman in Eastern Persia, and thence to Koweit at the 
head of the Persian Gulf, and also for a connecting line 
to the Quetta and Shaman line, to be built between 
Shaman and Kandahar. Moreover, it is reported from 
St. Petersburg that the Ameer of Afghanistan has now 
given Great Britain permission to construct railways in 
his country, and that the work of construction is to be 
carried out by Sepoys in various detachments. But, in 
this form, the report is not accurate. What Great Britain 
has been doing of late in the region referred to is the 
conversion of the old caravan road between Quetta, 
Nushki, and Kirman into a good high road, which is said 
to have been made so strongly that it could be used in 
time to form the substructure of a railroad. Along this 
new road the telegraph line is now working. Russian 
rumour goes so far as to say that Great Britain has been 
engaged actively for some time in the preliminary work 
necessary for extending the Quetta and Shaman Railway 
to Kandahar, and that a tunnel has been made already 
through the mountain chain northwards of Shaman. 








AMERICAN RAILROAD CONSTRUCTION. 





In the United States, as in most other countries, 
prosperous trade conditions are always reflected in 
increased railway mileage. It will be no surprise, there- 
fore, to learn that the new mileage for the first half of 
the current year marked an increase of 500 miles on the 
same half of last year, was more than double the figure 
of 1898, and is without a parallel since the bad old days 
of reckless construction with money confidingly but 
recklessly furnished by the United Kingdom. There is 
no comparison, however, between present conditions and 
those of the bad old days. Now the Americans them- 
selves are finding nearly the whole of the money required 
for new undertakings and for extensions of old systems, 
and a feature of existing projects is, above all, their com- 
mercial possibilities. No longer are picturesque and 
magnificent but obviously unprofitable ventures pro- 
jected airily; American money is too good to be wasted 
on doubtful schemes, and, as we have said, English 
capital no longer goes that way in any considerable 
quantities, the lesson of the past having sunk too deeply. 
The figures at the close of 1901 were approximately 
199,525 miles, and the construction for the first six 
months of 1902 brings the total up to 201,839 miles, 
the track laid during the first half of this year on 155 
lines aggregating 2314 miles. This is nearly 500 miles 
in excess of the mileage for the first six months of 1901, 
when 1817 miles were built. The total for the twelve 
months last year was 5222 miles, and if the same ratio 
is maintained this year the construction for the whole of 
1902 will easily exceed 6000 miles. The second half of 
the year is always a period of greater activity than the 





first half. Track-laying thus far this year has been dis- 
tributed throughout forty-one States and Territories. 
Texas is first with 236 miles; Indian Territory and 
Oklahoma have 211 miles each; New Mexico follows 
with 190 miles ; and others which may be particularised 
are Arkansas, 136 miles; Georgia, 124 miles; Louisiana. 
102 miles; Illinois, 100 miles; Florida, 96 miles; and 
Pennsylvania, 86 miles. The following table shows the 
building by years for the first six months and for the 
entire year since 1892 inclusive :— 
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It will not escape notice that the United States has 
now passed the 200,000 mile limit—without taking count 
of roads operated by electricity, of which the mileage, 
exclusive of street and suburban lines, is now consider- 
able. The country has a mile of road for every 383 
inhabitants, Europe one for every 2270, and British India 
one for every 12,400. The kindness of English capitalists 
helped it very materially towards this grand eminence. 
But other causes contributed. It has cost less to build 
roads in America than in Europe. At any rate, every 
mile of road on this side of the Atlantic represents at 
least twice as much invested capital as one does on the 
other side. Transportation rates are lower and patronage 
better. A larger proportion of Americans than of 
Europeans travel by rail, and perhaps more Americans 
than Europeans ship freight. Cheap steel rails also may 
have had something to do with the development of the 
last twenty years. After all, though, the spirit of enter- 
prise which animates Americans is an important factor in 
railroading in the New World. America’s place in the 
realm of transportation, however, is not fully revealed by 
her superior mileage. The sleeping car, the dining car, 
the vestibuled train, the air brake, the automatic coupler, 
electric car lighting, and other provisions for the comfort 
and safety of travel originated there. So did the pressed 
steel freight car. These are facts which the good 
Yankee never permits us to forget for any considerable 
length of time. 

We have had plenty of proofs of the improved position 
of American railroads as a whole in greatly enhanced 
earnings, better dividends, and so forth. An unfailing 
criterion of the state of railroads as a whole is to be 
found in the figures of receiverships. During the past 
twenty-six years receivers have been appointed for 639 
roads, covering 114,400 miles of lines, and representing 
stock and bonds aggregating the vast sum of 6,291,397,000 
dols. In asingle year, 1893, no fewer than seventy-four roads 
went into bankruptcy, with 29,340 miles and 1,781,000,000 
dols. of stocks and bonds. Since the year 1893-4, which wasa 
vanner year for receiverships, these have been steadily 
failing, until this year only twenty-two railways, repre- 
senting 1310 miles of road, and 61,085,000 dols. capital, 
are in receivers’ hands. And most of these are small 
lines, the only important ones being the Terre Haute 
and Indianapolis, the Columbus, Sandusky, and Hocking, 
and the Bellaire, Zanesville, and Cincinnati. The Terre 
Haute and Indianapolis remains in charge of the Court, 
not on account of its insolvency, but by reason of dis- 
agreement among its owners, represented chiefly by the 
Pennsylvania Railroad Company. The other two roads 
named will soon be sold and reorganised. From all 
these facts the Railway Age infers that the supply of 
bankrupt roads is nearly exhausted; and it adds:—* The 
steam railways of America have run a fearful career of 
dissipation and have returned to sobriety, reduced in 
numbers, but far greater in extent and capital than when 
the time of trouble began. Henceforth, for a time at 
least, electric railways are likely to furnish the chief 
material for receiverships, and to repeat the experience 
of the promoters and builders of greater enterprises in 
the past; indeed, the era of electric railway receiver- 
ships and foreclosures has already begun.” Evidently it 
is a cheerful outlook for the electric railways. 








THE INSTITUTION OF ELECTRICAL ENGINEERS.—In consequence 
of the resignation of Mr. F. Gill, who is leaving Dublin, Mr. W. 
Tatlow, M.A., B.E., has been appointed honorary secretary to the 
Dublin Local Section of the Institution of Electrical Engineers, and 
all communications should be sent to Mr. Tatlow, at 20, Fleet-street , 
Dublin. 


Peat CokE.—Both Canada and the United States have extensive 
peat deposits, and the Canadian Peat Product Company has 
recently been organised to introduce a system for utilising this 
material by a coking process, which will be more economical than 
the processes commonly employed. The peat is cut from the bog 
by machines, which deliver it in blocks to a conveyor running to a 
press. Here the peat is torn apart, has the water pressed out, 
and is delivered in the form of slabs, which are cut up into bricks 
or blocks by knives. These bricks are piled in open checker-work 
style upon small iron trucks, which are run into a drying chamber. 
The trucks are then drawn out at the opposite end of the chamber 
and pass on into the coking chamber or oven. This is heated 
from within by means of highly heated, incombustible, and non- 
oxidising gases produced in a separate furnace. The t is thus 
distilled by the heated gases without suffering loss by burning. 
The gases pass off to a series of washers, scrubbers, condensers, 
and gasometers. When the coking is completed the trucks are 
run from the coking chamber to a cooling chamber, in which the 
coke cools without the combustion and loss which would result 
from cooling in the open air. The coking chamber is kept at a 
temperature of 550 deg. to 650 deg. Fah. From 1001b. of peat 
there may be obtained 32 1b. of coke, 2 lb. of acetic acid, 1 Ib. of 
anhydrous ammonia, 6b. of tar, and 300 cubic feet of combustible 
gas. The coke is as hard as that made from coal, and is adapted 
to blast furnace or other metallurgical work. By a modification of 
this process all the peat may be converted into combustible gas by 
eomplete reduction in a gas producer, 
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SAWING-OFF MACHINE. 

WE illustrate, by a back and front view, on this page a 
powerful bar sawing-off machine recently constructed by 
Messrs. Carter and Wright, of Halifax. In this machine the 
speed of rotation of the bar and the rate of feed of the saw 
are both accelerated as the cut approaches the centre. This 
is, of course, as it should be, as the rate of cut is thereby 
maintained, for it is evident that to maintain the same 
peripheral speed on a small diameter as on a large one the 
rate of revolution must be increased. The rate of feed of the 
suw as the centre is approached ‘ust, of course, increase 


BAR 


speaking at first hand from the fruits of practical experience, 
considerable sums having been spent by many in the trial of 
new tires, whose appearance on the market has been 
heralded with the customary trumpeting of the advertise- 
ment column. It is only in the nature of things that 
disappointments have in this way been met with, and this 
not so much by the false nature of the glowing advertise- 
ment, but rather from the fact of the goods being marketed 
before their capabilities had been thoroughly tested by what 
is really the only test of value in the case of rubber goods 

that of time. 
|to in saying this is that the manufacturers of new 
tires cannot complain that motorists have ignored them. 
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with the revolutions, so that the same weight of metal in a 
given time may be removed whether the cut is near the outside 
of the bar or close to the centre. To effect this a pair of 
taper cones is used, the speed of the driven cone and, therefore, 
of the bar and saw spindle, being accelerated automatically 
by shifting the driving belt along the cones during the cut. 
To obviate the difficulty of starting caused by the belt slipping 
on the cone, a supplementary driving wheel is mounted on the 
first shaft, and drives a free wheel on the shaft carrying the 
driven cone. Assoon as the driven shaft begins to exceed 
the speed of the free wheel by reason of the belt approaching 
the smaller part of the cone, it loses its grip and drives 
independently of the supplementary gear. The machine 
illustrated is for cutting bars up to Sin. diameter square, 
round, or hexagon, and consists of massive cast iron bed, 
forming a tank for the lubricant, in which a perforated tray 
is placed for catching the cuttings; a rotary pump is also 
fixed for keeping a good supply of lubricant always on the saw. 


The machine is provided with fast and loose pulleys and can | 


be driven direct from main shaft; two powerful chucks, one at 
each end of spindle, are mounted for gripping the bars; a 
cone with three steps for variable feed and an au‘omatic 
disengaging motion, whereby a bar, when not required to be 
cut through, can be cut to any predetermined depth; the 
accelerated speed can be disengaged by means of clutch, or 
the feed of saw can be disengaged independently of each other. 


There is also combined with the machine an apparatus for | 


centering the bar when cut off before removal from the 
machine. It is driven by means of spiral gear working on a 
radial arm, which can be instantly brought into correct align- 
ment with the spindle for centering. It is self-contained in 
the machine and requires no countershaft or belt. 








MOTOR CAR TIRES. 





WitH the increased interest in motoring, to use an accepted 
colloquialism, it is only natural that a corresponding amount 
of attention should be attracted to the rubber tire, which 
forms so important an accessory to the mechanism. Despite 
the strenuous efforts which have been made to find some 
substitute for rubber in the manufacture of motor tires, 
really no success at all has been attained, nor does there seem 
the slightest chance of the problem being solved. Of course, 
in matters where chemical knowledge comes into play, he 
would be a bold man who ventured to speak in confident 
terms of the future and its possibilities. In saying this we 
must, of course, be understood as referring only to motors 
where speed and comfort are matters of prime consideration ; 
the case of lumbering vehicles for goods traffic comes under 
quite a different set of considerations, whose trend does not 
come within our purview to-day. With regard to the relative 
advantages of pneumatic and solid tires for passenger motors 
we are inclined to be chary of expressing any definite 
opinion, especially as it is somewhat outside the limits which 
we have set ourselves. To say just one word, however, on 
both sides, it is generally acknowledged that while the pneu- 
matic bears off the palm for comfort and speed, yet the solid 
has the advantage of giving its owner an immunity from 
puncture vexations. These considerations will doubtless 
continue to weigh in the future as in the past with varying 
force, according to the idiosyncrasies of the automobilists, 
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So far from inattention having been displayed, the British 
motorist has been ready enough to give a trial to new tires of 
home production. It has always been much of a mystery to 
Englishmen why our rubber manufacturers, who can beat 
their continental competitors in so many other classes of 
rubber goods, have shown up so badly in the motor tire busi- 
ness, and have allowed French and German names to become 
synonymous with merit. What motorist has not learned to 
couple the name of Michelin with perfection, as far as this 
can be attained, and how many growls of dissatisfaction has 
not one heard with regard to the product of Lome industry. 
We cannot stop here to enlarge upon the various circum- 
stances attending the growth of the motor tire industry ; 
such a topic would require an article to itself, but in extenua- 
tion of the British rubber manufacturer it may be said that 
motoring developed much more quickly in France than it did 
in this country, and that the French manufacturer saw his 
way to making large profits much more clearly than did his 
British confrére. The manufacture, it must be noted, is not 
at alla simple one, nor can it be carried on with a small 
capital. In the case of moulded tires, the provision of metal 


What we mean to draw special attention | 


satisfactory an article as any which comes from France, and 
we may add, from Germany and America? To answer this 
query completely would necessitate plunging into a depth of 
technicalities which the general reader could hardly be 
expected to fathom. However, a féw words on the subject 
will not be out of place, and they may serve as a groundwork 
for those desirous of prosecuting their studies to a fuller 
extent. 

Looking at the manufacture generally, there are three 
main heads, all necessitating the exercise of great care, as any 
failure in one or other of them would goa long way to destroy 
what makes for perfection in other respects. These heads are: 
employment of the best quality of rubber, the correct degree 
of vulcanisation of this rubber, and judicious selection of the 
canvas. This last point is one that has had special attention 
paid to it on the Continent—much more so, indeed, than has 
been the case in Great Britain, and we feel confident of our 
ground in averring that this is the chief rock on which our 
home manufacturers have struck in their bid for the 
motorists’ favour. The pressure which the textile has to 
stand during the course of a long run, to say nothing of the 
heat which is engendered, necessitates the use of the 
strongest possible material; and further than its intrinsic 
strength, there is a great deal in the method of weaving. As 
we have said, it is close attention to the question of the can- 
vas that has contributed so largely to the success that has 
been achieved by such tires as those of Michelin and the 
Continental Rubber Company of Hanover, and it is, we are 
| convinced, due to defects in the same direction that failure 
has dogged the footsteps of some of our own manufacturers, 
whose work in other respects, as regards the choice and vul- 
canisation of the rubber, really left nothing to be desired. It 
is desirable that our manufacturers should be under no 
illusion as to the particular points where they have gone 
wrong in the past. With regard to the rubber, there can be 
no two opinions; this should be the best Para; any admix. 
ture of inferior brands or of old rubber, which is so often put 
in second grade cycle tires for motives of economy, being 
| quite inadmissible. It is somewhat unfortunate that it is so 

difficult to prove the presence of inferior rubber when 
| admixed with Para. If this difticulty did not exist, there 
would be much less scope for what we must perforce call 
doubtful dealing. In saying this we do not wish to insinu- 
ate that good value is not, as a rule, given for the money, 
but in so many branches of the rubber manufacture advan- 
tage has been taken of the ease with which the best rubber 
can be sophisticated, that it is difficult to imagine that motor 
tires will altogether escape the contagion. Of course, where 
a tire is sold openly as second grade the purchaser needs no 
commiseration if it fails to give satisfaction. No doubt, in 
the cycle trade the provision of a second grade tire has met a 
want, for there are many occasional riders to whom money 
is an object. With respect to the motor tire, however, the 
case is different, both as regards the work the tire has to 
perform and the means of the purchasers, and we do not 
see any field for a second-class article. The use of commoner 
material than the best Para rubber is, however, we fear, sure 
to be resorted to when competition becomes keen, and it 
behoves purchasers to be on their guard and not to assume 
that they have necessarily made a bargain when they buy a 
tire at a lower figure than is charged elsewhere. The matter, 
however, is not at all a simple one on which to arrive at a 
correct conclusion, as the rubber in this case is not sold by 
weight. It may easily happen that, owing to a tire being of 
a light build, it may be made of the most expensive rubber, 
and yet cost less than another one made of inferior material. 
In any comparison of prices it is important duly to note this 
point, otherwise an injustice may unwittingly be done. To 
mention further points on which the customer may be mis- 
led would take up undue space, and, all things considered, if 
any sort of unfair dealing is intended, it will always be a 
difficult matter for the purchaser with his limited knowledge 
to protect himself fully. Reliance on the honesty of a firm 
of repute is really the only course open, and such confidence 
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| vuleanising moulds is a somewhat serious item in the work, 
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will very rarely be found misplaced. Of course, the best firms 


and their elimination as factors in the choice of a tire is | and it is hardly surprising that our manufacturers were not in | are liable through carelessness or incapacity on the part of 
seemingly dependent either upon the discovery of a non- | a hurry to sink capital until the prospect of doing regular and 


puncturable rubber or in the perfection of the semi-pneumatic | remunerative business was assured. 


It would be incorrect to 


workmen to make mistakes, but such firms rarely refuse to 
render amends to the purchaser for loss sustained where any 


tires, types of which are on the market already having their | suppose that the large profits realised by Michelin et Cie. have | error in manufacture is brought home to them. Probably in 


potentialities put to trial. This brief reference to the subject 

embodies points on which all are agreed. Into other points of | 
a controversial nature we do not propose to enter, although | 
we in no wise wish to minimise their importance, or to give 
the impression that there is nothing new to be said regarding | 
them. 


been obtained without a considerable outlay in experimental 
work ; indeed, quite the reverse is the case, as would be 
clearly shown if the Clermont-Ferrand firm were inclined to 


| give the world the story of the trials and disappointments 


that preceded success. It may be asked, where does the 


In the majority of cases, no doubt, those who hold | difficulty of manufacture come in, and what is there to prevent 


decided opinions as to the merits of this or that tire are ' the British manufacturer from turning out to-morrow as |! 


their minds there is always existent a feeling that they may 

be imposed upon by the unscrupulous who have been culpa- 

| bly careless in their treatment of the tires. It is unfortunate 

| that any real cause for this feeling should exist, because, of 

course, it renders genuine claims liable to be regarded with 
the eye of suspicion. 

Owing presumably to the absence of competition, it has 
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not become the custom in this country, asin France, to give 
a guarantee of so many months with motor tires, though with 
respect to cycle tires it is now the general rule to give a 
twelvemonth’s guarantee. 

To turn again to some practical points, although we have 
said decidedly that the best Para rubber should be used, yet 
this must not be taken as a statement that the tire is best 
made of pure rubber throughout. It is now recognised that 
a tire containing a certain proportion of zinc oxide—a mineral 
largely used in the rubber manufacture—is better suited to 
resist puncture and abrasion than is one of pure rubber 
throughout. Moreover, it is less liable to the defect known 
as sun cracking—a defect, however, which we think is more 
apparent than real, and which has had rather more noise 
made about it than was warranted. Various processes, it 
may be added, are now in operation to prevent or reduce this 
action of the solar rays, and from the progress which has 
undoubtedly been made, it is likely to occur much more 
rarely in the future than in the past. As we have said, we 
are not dipping into the minutiz of manufacture ; but as the 
term vulcanisation is so often cropping up in connection 
with tires, it seems desirable to say a word or two by way of 
elucidation. Briefly speaking, the rubber is submitted to the 
process of vulcanisation in order to destroy its tendency to be 
afiected by heat or cold, and also to increase its elasticity. 
This effect may be produced by more than one way; but as far 
as rubber tires are concerned, sulphur and heat in conjunction 
are the invariable agents. The sulphur is intimately incor- 
porated with the rubber by means of revolving steel rollers, the 
ensuing processes varying according to whether the tire is to 
be of the moulded type or the hand-made type. In the 
former case, the rubber having been calendered into sheets 
of the requisite thickness, is fastened by means of solution 
to the canvas base, and the tire having been made up, the 
whole is put into the mould, and submitted therein to the 
action of high-pressure steam in a ‘‘vulean’’ pan. In the 
case of the hand-made tire, the strips of rubber are vuleanised 
as cut from the calendered sheet, being afterwards ‘ solu- 
tioned’’ on to the canvas either on the spot, or possibly at the 
premises of some tire company for whom they have been 
made. There is something to be said for and against both 
these systems ; but as the matter is contentious, it hardly 
seems advisable to enlarge on it here. As has already been 
pointed out, the provision of large metallic moulds is « 
matter of considerable capital outlay, and undoubtedly this 
fact has had a good deal to do with the adoption of the hana 
made process in some cases. There is just one other point 
which may be referred to, and this is that in the case of .he 
hand-made tire the canvas has not to be subjected to the 
vulcanising heat, and this is an undoubted advantage. 

Turning, now, to the question of repairs to damaged or old 
tires, it seems to be a moot point as to whether it is really 
worth while to pay for the doctoring, or whether it is not the 
best policy to discard altogether an inefficient tire in favour 
of a new one, however much the item of cost may come into 
consideration. Of course, complete and comparatively cheap 
repairs in the way of new treads are largely advertised, but 
the results do not, to judge by all accounts, show up at all 
satisfactorily in the case of motor tires, whatever is to be 
said with respect to cycle tires. The new tread may be either 
solutioned on, which is the most general method, or it may 
be vulcanised on. In the former case it is found more often 
than not that the attachment is not proof against road 
friction, and the intrusion of dirt frequently takes place, to 
the chagrin of the motorist. On the other hand, where the 
tread is vulcanised on it will be seen that the rest of the 
rubber has to undergo a double vulcanisation, which is by no 
means conducive to its longevity. Of course, it may be 
argued that a mended tire is not intended or expected to rank 
with a new one, and that it would be unfair to credit it with 
equal lasting powers. Where this is put forward there is all 
the more reason for seriously considering whether the game 
of repairs is worth the candle, and whether the cost of 
new tires had not better be faced at once. In cases of this 
sort, no doubt, the experience of individuals will vary within 
wide limits, and while we feel sure that in what we say we 
shall carry many of our readers with us, we shall not be in 
the least surprised to find others in the opposite camp. 








DOCKYARD NOTES. 





H.M. SuBMARINE No. 2, after modifications, has done 
twelve knots on the surface and eight submerged at Barrow. 
This is an increase of two knots awash and one knot under 
water, 





Tue ‘‘dotter,”’ which is the invention—or, rather, the 
resuscitation—of Captain Percy Scott, has been ordered for 
supply to all ships serving on the China station, where the 
shooting records are made. 





A writer in the United Service Magazine discourses on 
the German and British warships, with the palm to the 
former. When Germans stand to aitention, no one in the 
watch below peeps out of a porthole. Hrgo, Germany is the 
naval nation. The reasoning is not very clear, but it is an 
excellent specimen of how the ‘“salt-horse’’ naval officer 
looks at his job, and what, in his eyes, constitutes naval 
efficiency, 





Ovr contemporary, the Army and Navy Gazette, devotes a 
good deal of space to commenting on this article, and specially 
emphasises its conclusions about the grey German ships and 
our nondescript-coloured ships—the Magnificent, with grey 
funnels and upper works, and the Hannibal, with green ones. 
Alas! however, for wasted tears. These colours were only 
experimental, and at Spithead the other day they did not 
exist, for the old familiar black, white, and yellow were 
restored. It is rank heresy to say so, but despite all war-paint 
theories, no ship at Spithead was so conspicuous and easy a 
target as the grey silhouetted Kaiser Friedrich III. 





GERMAN torpedo boats are now all to be painted brown-grey 
‘khaki. This, we may mention, is the tint we painted the 
destroyers in 1894. We mention this for the benefit of those 
who, during the past week, have hailed this colour as a 
German novelty, and demanded imitation. _The ‘‘new 
colour ’’ is stated—from German sources—to be ‘‘ absolutely 
indistinguishable at 1600 yards.’’ Our comment on this is, 
“‘humbug.’”’ There. is no such thing as a naval khaki, save 
it be like Joseph’s coat—of many colours. 





COALOWNERS AND THE SOUTH WALES 
MINERS’ FEDERATION. 


PROBABLY the most important case affecting trades unions 
that has ever been tried came before Mr. Justice Bigham and 
a special jury in the King’s Bench Division on July 22nd 
and subsequent days. This was the case of the Glamorgan 
Coal Company and Others v. the South Wales Miners’ Federa- 
tion and Others. The plaintiffs are seventy-four firms and 
companies, many of whom are owners of collieries in South 
Wales. They are members of the Monmouthshire and 
South Wales Coalowners’ Association. They are known as 
the Associated Coalowners. The defendants are the South 
Wales Miners’ Federation, William Jones, Lewis Miles, and 
David Edwards, trustees for the Federation ; William Brace, 
the vice-president; Alfred Onions, the treasurer; Thomas 
Richards, the secretary ; and Enoch Morrel, Thomas Evans, 
David Watts Morgan, Thomas Thomas, Evan Thomas, and 
John Williams, members of the executive council of the 
Federation. 

The action was commenced in November of last year, and 
was to recover damages for maliciously and wrongfully pro- 
curing certain persons to break their contracts of service with 
the plaintiffs, and for maliciously and wrongfully conspiring 
together to injure the plaintifis. An injunction was also 
claimed to prevent the defendants, their servants, and agents 
from repeating the acts complained of. 

Sir Edward Clarke, K.C., Mr. B. Francis-Williams, K.C., 
Mr. Montague Lush, K.C., and Mr. Trevor Lewis appeared 
for the plaintifis; Mr. Rufus Isaacs, K.C., and Mr. Holman 
Gregory appeared for the South Wales Miners’ Federation ; 
Mr. 8S. T. Evans, K.C., and Mr. Bailhache for the trustees of 
the Miners’ Federation. 

According to the opening statement of Sir Edward Clarke, 
the officials of the defendant Federation were sued personally 
and also as members of the Federation, because by their con- 
duct they gave effect to the acts which, : s the plaintiffs alleged 
were authorised by the Federation. The action was founded 
upon this, that there being anargeement between the plaintifis 
and the defendants as to the employment of workmen, the 
defendants, during the years 1900 and 1901, procured the 
workmen to break their contracts with the plaintiffs, with 
the result that serious loss was occasioned to the plaintifis. 
No question was raised in the case with regard to damagcs, 
as an order had been made by the Court restricting the present 
inquiry to the question of liability. The defence amounted 
toa denial that there had been any persuasion uscd, and that, 
even if there had been, there was no cause of action. It was 
also contended by the defendants that even if there had been any 
stoppage of work the plaintiffs had waived or abandoned 
their claim, and, further, that if the officers of the Federation 
did what was alleged, they had acted in excess of their duty 
and rights; and although they might be personally liable, 
the funds of the Federation were not liable. The history of 
the case was as follows :—-By an agreement made the Ist 
September, 1898, between Sir William Thomas Lewis and 
others on behalf of the Association of Coalowers, and one 
William Abraham and others—amongst them certain of the 
defendants—it was provided that the terms of a certain 
Sliding Scale Agreement made on the Ist January, 1892, 
together with Clause 3 of an agreement made on the 17th 
February, 1893, between the same parties, should be 
embodied in an agreement, which was to continue in 
force until January Ist, 1903, and terminable by six 
months’ notice. This agreement was in the following 
terms :—‘‘ (1) It is agreed that work shall be resumed 
at the associated collieries as on and from the first day 
of September, 1898, upon the following conditions : — 
(2) The terms and conditions of the sliding scale agree- 
ment—known as the ‘old scale’—which terminated upon 
March 31st last, shall, together with Clause 3 of the agree- 
ment of February 17th, 1893, be embodied in an agreement 
which shall continue in force until the first day of January, 1903, 
and may be determined by six months’ notice on either side, 
to be given on July 1st, 1902, January Ist, 1903, or any other 
following July 1st or January Ist. (3) The monthly holiday 
known as ‘ Mabon’s Day’ shall be abolished, and no other 
holiday of a like nature will be permitted. (4) The wages 
payable up to November 30th, 1898, shall be 17% per cent. 
above the standard of December, 1879. (5) An audit of the 
selling prices shall be taken for the two months ending 
October 31st, 1898, to regulate wages as from December Ist, 
1898, in accordance with Clause 12 of the 1892 agreement. 
(6) If, after the first day of September, 1899, the employers, 
by virtue of this agreement, reduce the wages of the work- 
men below 124 per cent. above the standard of December, 
1879, the workmen shall have the right of giving six months’ 
notice to terminate this agreement on the first day of any 
January or July next ensuing, notwithstanding Clause 2 of 
this agreement.’’ 

That agreement was signed by the employers’ representa- 
tives and workmen’s representatives, and the following Slid- 
ing Scale was attached to it :— 

‘* Sliding Scale, 1892.—(1) The said parties hereto are 
hereinafter styled the Joint Committee, and the said Com- 
mittee shall be kept on foot by the employers and workmen. 
(2) The Joint Committee shall have two secretarics, one 
appointed by the employers and the other by the workmen. 
(3) The number of members on the Joint Committee shall 
not exceed twenty-two representatives, exclusive of the two 
secretaries, eleven acting on behalf of the employers and 
eleven acting on behalf of the workmen. (4) The Joint 
Committee agree upon the following conditions to regulate 
the rates of wages to be paid to the said workmen at the said 
collieries as and from the first day of January, 1892. (5) 
This agreement shall comprise and apply to the whole of the 
members of the said Association, excepting as provided under 
Clause 15. (6) The wages shall be regulated by a sliding 
scale based upon the average net selling price of coal, as 
ascertained and from time to time certified by the account- 
ants. (7) The average net price shall be taken as for large 
colliery screened coal, delivered free on board at Cardiff, New- 
port, Swansea, and Barry. (8) For coal sold into wagons or 
otherwise at the collieries, the cost of transit to the ordinary 
port of shipment shall be added in calculating the average net 
price. Workmen’s coal to be excluded. (9) The standard of 
wages upon which future advances and reductions are to be 
made shall be the several rates actually paid at the respective 
collieries for the month of December, 1879, and such wages 
shall be equivalent to a standard average net selling price of 
7s. 103d. and under 8s. per ton. Provided that at the 
collieries where the standard or basis upon which wages are 
now regulated is the rate of wages paid in the year 1877; that 
shall continue to be the standard for those collieries. (9a) It 
is hereby agreed, with respect to all collieries or portions of 
collieries now belonging to or hereinafter acquired or opened 





by the members of the Monmouthshire and South Wales 
Coal Owners’ Association, that both the employers and the 
workmen shall be bound to observe and fulfil all customs, 
provisions, and conditions existing in December, 1879, at the 
associated collieries, and no variation shall be made therein 
either by employers or workmen, except by mutual agreement 
between the employers and their workmen or between their 
respective representatives. (10) The wages shall be advanced 
or reduced at the end of each period of two months by 
additions or reductions of 1} per cent. upon the mean 
monetary result found by the joint auditors as between 
the scale dated June 6th, 1882, and the scale dated 
January 15th, 1890. (11) There shall be no maximum or 
minimum in the scale of wages under this agreement. 
(12) Two accountants shall be appointed, one by the em- 
ployers and the other by the workmen, to ascertain the 
average net selling price of coal, such average net price for 
the two months ending the last day of February shall govern 
wages from the first day of April to the last day of May, and 
so on for every successive two months. (13) The accountants 
shall give a certificate to the net average selling price for each 
of the above periods of two months, such certificate to be 
forwarded to the joint secretaries, and afterwards upon the 
authority of the Joint Committee to be made known to the 
employers and workmen. (14) Any contract for the sale of 
coal for a period of more than twelve months shall not be 
taken into account for more than six successive audits of two 
months each. (15) The accountants shall not take into 
account in the audits any coal produced from the anthracite 
collieries. (16) The Joint Committee shall meet at least once 
in each month. (17) Both parties to this agreement pledge 
their respective constituents to make every effort possible 
to avoid claims or disputes at the collieries, and that in 
case of any unavoidable differences the owners and their 
officers, together with their workmen, shall endeavour to 
settle all matters at the collieries, and only in case of 
failing to effect a settlement shall an appeal be made to the 
Joint Committee. It is also hereby agreed that in such 
cases no notice to terminate contracts shall be given by 
either employers or their work men before the particular ques- 
tion in dispute shall have been considered by the Joint 
Committee, and they shall have failed to arrive at an agree- 
ment. (18) That at the collieries under this agreement al! 
wages due to the workmen shall be paid once in each fort- 
night, provided that at those collieries where wages are now 
paid weekly such practice shall continue in force. (19) The 
wages payable for the month of January, 1892, shall be 
“a cent. above the standard of December, 1879. An 
audit for the period October 1st to December 31st, 1891, shall 
be taken to govern wages under this agreement for the two 
months commencing February, 1892. (21) This agreement 
shall continue in fo:ce for six months from January Ist, 1892, 
and thenceforth until either party gives six months’ notice 
of termination, such notice to be given on the first day of 
July, 1892, or on the first day of any succeeding January or 
July. (22) A copy of this agreement is to be placed in a 
contract-book at cach colliery of the members of the 
Monmouthshire and South Wales Coalowners’ Association, 
which shall be signed by or on behalf of the owners of such 
colliery, and also by each workman employed at such ¢olliery 
as one of the terms of the engagement between the employers 
and the said workman. (23) It is hereby agreed that all 
notices to terminate contracts on the part of the employers 
as well as employed shall be given only on the first day of 
any calendar month, and to terminate upon the last day of 
the same month.”’ 

The agreement of September Ist, 1898, remained in force 
until the date of the action. Out of seventy-four companies 
who were plaintifis, forty-seven were subject to the terms of 
the sliding scale agreement. The other twenty-seven never 
came under the authority of the Sliding Scale Committee, 
but the workmen employed there were for the most part 
members of the defendant Federation, and had stopped work 
in accordance with the notices issued by the Federation. 
After the execution of this agreement, namely, in February, 
1899, the defendant Federation was formed, and was regis- 
tered under the Trade Union Acts. The rules were as 
follows :— 

“(1) To provide funds by entrance fee, contributions, 
levies, donations, and fines to carry on the business of the 
Federation in the objects hereinafter specified, the same to 
be disbursed as provided in the following 1ules. (2) To take 
into consideration the question of trade and wages, ard to 
protect workmen generally and regulate the relation between 
them and employers. (3) To seek to secure mining legisla- 
tion affecting all workmen connected with this Federation. 
(4) To call conferences to deal with questions affecting the 
workmen of a trade wage, and legislative character. (5) To 
endeavour to secure by legislation the reduction of the hours 
of labour in mines to eight hours from bank to bank, and to 
oppose the system of double shift, except where absolutely 
necessary for the purpose of ventilation. (2) To watch all 
inquests upon persons killed at the mines, when more than 
three persons are killed by one accident; and to seek to 
obtain compensation for all injuries caused by accident in 
and about mines. (7) To provide a weekly allowance for the 
support of members who may be victimised, locked out, or 
on strike, and to resist any unjust regulation connected with 
their employment. (8) To prevent illegal stoppages of wages 
at the pay-office. (9) To assist and to affiliate with kindred 
associations that have the same objects as are hereinafter 
stated. (10) To endeavour by all legitimate means to secure 
the abolition of sub-contracting in mines.”’ 

On October 24th, 1898, a resolution was passed at a con- 
ference of the South Wales Miners’ Federation to the effect 
that the Sliding Scale Committee should be elected by the 
Executive Council of the Federation. At this meeting an 
auditor was appointed to audit the coalowners’ books, and it 
was also resolved that the Executive Council of the Federa- 
tion should act as the men’s representatives on the Sliding 
Scale Committee. A further resolution, passed on November 
12th, was to the effect that twelve of the Council should be 
sufficient to transact business with the employers. 

The Federation had been a very successful body. In 1899 
its income was £54,456 and expenditure £5091; while at the 
close of 1900 there was asum of £94,900 in hand, and there 
were 128,000 members. In 1898 the price of coal went down 
to 9s. a ton, and, in accordance with the sliding scale, wages 
had gone down to 10 per cent. above the standard in 
1879. But in the latter part of 1900 coal went up to 16s. 4d. 
a ton, and wages were nearly 75 per cent. above the standard 
of 1879. 

One would have thought that this automatic arrangement 
would have proved satisfactory both to masters and men; but 
in November, 1900, in consequence of an alleged movement on 
the part of theemployers to bring about a reduction in the price 
of coal, the defendant Federation took the first step, of which 
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the plaintiffs now complained. At a meeting held at the 
Park Hotel, Cardiff, a resolution was passed to order a stop 
of work on the following Friday. The proceedings at this 
meeting were reported in the papers, and in consequence, the 
secretary of the Owners’ Association wrote to Mr. Richards, 
the secretary of the Miners’ Federation, saying that the 
stoppage would be illegal. The stop day, however, took place 
on November 19th, and the result was that the masters were 
put to serious loss. Counsel stated that the defendants 
alleged that the plaintiffs had waived their claim in 
respect of this stoppage, but he could see no evidence of 
any waiver. At a meeting of the Sliding Scale Joint 
Committee on November 13th, 1900, there was a dis- 
cussion relative to labour stoppage. The secretary to the 
Owners’ Association read a memorandum to the effect that 
the owners thought the miners’ action would damage the 
trade ; and that it was illegal. He also said that the owners 
would have to be consulted as to the course they should 
adopt. As the result of a meeting of the owners on Novem- 
ber 28th, they contented themselves with a warning to the 
men. This was all that happened in 1900, but in October, 
1901, the trouble recommenced. In that montha number of 
speeches were made by the miners’ representatives. Mr. 
Brace made a speech at Newbridge, in which he stated that 
the object of the Federation was to check the cut-throat 
competition practised so extensively in the coalfields, and 
went on to say that if it was continued the executive council 
would declare stoppages. When this announcement was made 
the speaker had not considered the effect of the Taff Vale Rail- 
way case, which established the fact that a trade union was not 
an irresponsible body, and that an action could be brought 
against the person who induced the workman to break his 
contract. Subsequent speeches were made by the men’s 
representatives as members of the Sliding Scale Committee, 
and not as members of the Executive Committee of the 
Federation. On October 21st, Mr. Onions, a member of the 
Executive Committee of the defendant Federation, made a 
speech in which he said that in view of the Taff Vale Railway 
case great care would have to be exercised. On October 24th, 
1901, there was a meeting at some hotel somewhere—he 
could not pronounce the names—of the Executive Council, 
and there was issued by the defendants, who were officers of 
the Federation or members of the executive council, to 
different collieries, a notice that the men should stop work 
in three days. In the South Wales Daily News of October 
24th, 1901, there appeared a notice which read :— 

‘‘The workmen employed at the South Wales and Mon- 
mouthshire collieries,—It having come to the knowledge of 
your representatives upon the Sliding Scale Committee that 
large contracts have already been made at considerably lower 
prices than the average price declared by the last sliding scale 
audit, and fearing the result of those contracts upon annual 
and other contracts about to be made which must of necessity 
mean a heavy reduction in wages, it was unanimously resolved 
that the workmen shall observe as general holidays Friday 
and Saturday» next.—W. Brace, ALFRED Onions, ENocH 
Morret, THomas Evans, D. Watts Morcan, C. B. 
Stanton, THomas THomas, D. D. Beynon, Darmery Isaac, 
Evan Tuomas, THomas RicHarps.”’ 

By the Court: That is the corner-stone of your action. 

Sir Edward -Clarke: Yes. Continuing, he said that it 
could not be disputed that it-was a breach of contract on the 
part of the men not to come to work on the day named ;_but 
it was now argued that no one was responsible against whom 
any remedy could be obtained, and that the founders of the 
Union could not-be held liable. It was clear, however, that 
the Confe: gave instruction to«the executive council to 
declare sto! ys when-it chose, and that in October the 
Council were considering how they would exercise these 
powers. In view of the danger to the Federation, having 
regard to the Taff Vale case, they pretended to do what they 
had done in the name of the Sliding Scale Committee. 

The answer to that was that some of the collieries were not 
under the scale ; and, further, that the notice in question went 
out to persons who were not under the sliding scale. The result 
of the defendants’ action was that workmen were induced 
to break their contracts on October 25th, 26th, and 3l1st, 
and November 6th, 1901. A notice had been put up at each 
pit to the effect that it would be open for work on the days 
mentioned, but the men had pa‘d no attention to the notices, 
the secretaries of the miners’ lodges in each district having 
issued notices advising the men to abstain from work. With 
regard to the question of responsibility in these matters it 
was submitted that the miners’ representatives on the Sliding 
Seale Committee were agents of the Federation, and that the 
organisation of the Federation was used for the purpose of 
inducing the men to break their contracts. The stoppage in 
November, 1900, had clearly been ordered by the Federation. 

Mr. Dalziel, secretary to the Coalowners’ Association, was 
called in support of the plaintiffs’ case. He testified to the 
facts detailed in counsel’s opening statement. 

In cross-examination by Mr. Rufus Isaacs, he stated that 
the masters reserved to themselves the right to stop the 
collieries on any days when there was a breakdown in the 
machinery, or when the exigencies of trade prevented there 
being any necessity fora stoppage. There was a scheme in 
1896 among the owners to regulate the output of coal. It 
was not part of the scheme that output should be regulated 
by stoppage on certain days. A suggested alliance between 
the employers and the men was put into writing in Sep- 
tember, 1896, but this came to nothing. That contained 
terms with regard to stoppage on certain days. On Decem- 
ber 2nd, 1896, a ‘*‘ Workmen’s proposal for an alliance with 
the plaintifis was drawn up.’’ Counsel here read extracts 
from the report of the chairman of the plaintiff association 
—Sir W. T. Lewis. 

By the Court: There is one common object in all these 
schemes. That is to get as much money as possible out of 
the public. 

Continuing, witness said that the model scheme had never 
come to anything. Ina minute of the Sliding Scale Statu- 
tory Committee—June 7th, 1897—it appeared that 77°5 per 
cent. of the members were agreeable to the restriction of out- 
put. Ata meeting on June 18th, 1897, when Mr. Abraham 
was in the chair, there was a discussion as to the control of 
output. After August, 1897, no efforts were made by the 
owners to regulate the sales. In October, 1900, it was true 
that there had been considerable sales at prices under the 
market price by middlemen. It was the practice of owners 
to sell coal a year ahead, and it was probable that the men 
thought that if these under-sales continued wages might be 
lowered. 

By the Court: They would also lower the profits. All 


this appears to me to be argument rather than matter for 
cross-examination. 

The controlling scheme was to go out of operation 
when the price of coal reached lls. per ton, After the 


sliding scale agreement, the employers had suggested that 
only men employed at the associated collieries should be 
entitled to appoint representatives on the Joint Committee. 
The men had given way on this point. [The minutes of 
the meeting at which this resolution was arrived at were put 
in and read.| The owners had no power to represent the 
non-associated owners, and they therefore wished to prevent 
non-associated workmen having any say in the matter. 

Cross-examined by Mr. S. T. Evans, witness said the large 
forward contracts were generally made in October. The 
underselling referred to involved a considerable change in 
price. This did not necessarily involve a lowering of wages. 
Further questioned upon the customs regulating the relation- 
ship between employers and men, witness said that the 
customs varied in different districts. The fact that the 
agents of a colliery company were unable to get a certain 
price on a certain day would not make them advise the 
owners to stop the colliery. 

By the Court: This, again, is a matter for argument. 

It was not suggested that Mr. Abraham, in advising this 
stop-day scheme, had intended to injure the masters. 

By the Court (to Mr. Evans): I do not know what you 
mean by injuring the masters. 

In re-examination, witness said that in effect the stoppage 
had put the masters to great cost and great inconvenience. 
Prosecutions had on many occasions been instituted in 
cases where workmen had absented themselves from work. 
He had known the customs of the coal trade since his appoint- 
ment as secretary in 1883. 

Mr. Henn, agent at Aberdare for the Powell Dufiryn Steam 
Coal Company, produced an agreement signed by the 7400 
workmen employed by the company; 99 per cent. of these 
were members of the Federation. In consequence of the 
notice announcing the holiday, he had a notice put up saying 
that the colliery was open, and that it would be illegal for the 
men to absent themselves. The workmen absented them- 
selves for no reason, with the result that the company suffered 
serious loss. A similar thing happened on other days. 

The agreement signed by the men contained a reference to 
the customs. 

By the Court: Again, I do not seo what bearing these 
customs have upon the case. 

Continuing, witness said that the absence of the men 
from work on any of these days was not attributable to any 
custom. 

By the Court: It seems to me that the evidence of this 
witness covers the case as regards each of the plaintiffs. 

Mr. Williams was called, and produced a notice from the 
Sliding Scale Committee declaring a holiday. On October 31st 
a deputation of his men came to see him. 

This concluded the case for the plaintiffs. 

Mr. Rufus Isaacs, for the defendants, submitted that there 
was no evidence of conspiracy on the part of the Federation. 
The statement of claim alleged that the executive council 
had conspired together, but there was no evidence. 

By the Court: The statement of claim means that your 
Federation and some of the other parties on the record had 
conspired together. 

There was no evidence of the Federation having con- 
spired. 

By the Court: It was working by its officers and its 


Committee. Does not that constitute conspiracy ? 
It is submitted not. A Federation cannot take part in a 
conspiracy. Here there were a number of persons who acted 


s behalf of the Federation, and the conspiracy, if any, is 
theirs. 

By the Court : If a man gets his wife and five children to 
form a company with him, can he goabout the world taking 
part in conspiracies through the medium of the company and 
not be shot at ? 

A corporation cannot conspire by its chairman with its 
chairman. The only way the mind of a trade union can be 
proved is by proving the minds of its members. 

By the Court: It would seem that the other defendants 
were working with the Federation for the purpose of serving 
these notices on the men. Is not the mere fact that they 
were so working sufficient evidence of conspiracy? The case 
cannot be withdrawn from the jury. 

Mr. Isaacs: It is also submitted that there is no evidence 
of malicious inducement to break the contracts. 

_ By the Court: I still cannot withdraw the case from the 
jury. 

Mr. Isaacs: It is submitted that there can be no right of 
action for inducing the breach of a contract. That is not in 
itself a tort. It is submitted that something more, namely, 
malice, is necessary, i.e., there must be an intention of doing 
a wrongful act without just cause or excuse. 

That means an act which would be wrongful but for the 
just cause or excuse. 

What is lawful cannot be made unlawful because you did 
it with a bad motive. 

By the Court: Suppose I know a baker, and wanted to 
ruin him, and I take a shop next door to him, and sell bread 
at half-price. Am I not then acting maliciously? and can an 
action not be brought against me ? 

Mr. Isaacs: It is submitted that no action would lie in such 
@ case. 

Mr. Rufus Isaacs, continuing his argument on behalf of the 
defendant Federation, submitted that the question was, 
under what circumstances is one entitled to induce a per- 
son to break a contract ? 

By the Court : The question is upon what principle you are 
to proceed in ascertaining whether there is a sufficient 
justification. Lord Justice Bowen says it is for the good 
sense of the tribunal to decide whether what the defendants 
did was a reasonable justification for the acts committed. It 
is submitted that it is not the law that to induce a person to 
break a contract is actionable. 

By the Court: What are the questions for the jury ? 

Mr. Francis Williams: It is submitted that if the Federa- 
tion induced the men to break their contracts there should 
be judgment for the plaintiffs. 

By the Court: As to November, 1900, it seems there was 
an order issued by the Federation, and that the effect of 
that order was to induce the breach. In these circumstances, 
it is for the defendants to satisfy the jury that there was just 
cause or excuse. 

Mr. F. Williams: The question is whether the induce- 
ment was for the defendants’ own ends. 

By the Court: Suppose A is building a wall for B which 
overhangs my land, and I see a crack in the wall, which 
renders it likely to fall on my land, can I not induce B to 
discontinue employing A without running a risk ? 

My proposition is that “ the procuring of the violation of a 





right is a cause of action against the person who procures it, 
and he is legally responsible for its consequences if he 








knowingly and for his own ends induces the violation of the 
contract.’’ 

By the Court: I think the correct proposition is that to 
induce the breach of contract is illegal. Unless it appears 
that the performance of the contract will violate some legal 
right of the person who induces the breach. 

It is submitted that upon that proposition the plaintifis are 
entitled to judgment in respect of the inducement in 
November, 1900. With regard to the occasions in 1901, it is 
a question of fact whether what was done was done by the 
Sliding Scale Committee or by the Federation. 

At this point the parties agreed to the discharge of the jury, 
and to leave all the questions in the case, including the 
quantum of the damages, to the learned judge. 

Mr. William Abraham, known as ‘ Mabon,’’ the 
president of the defendant Federation, examined by Mr. 
Evans, said that the original sliding scale agreement came to 
an end in 1892, and that it was renewed on September Ist, 
1898, in its present form. The representatives of the men on 
the Sliding Scale Joint Committee, who numbered twelve, 
were a separate body from the executive council of the 
Federation, which consisted of twenty-five members. The 
twelve members of the Joint Committee had to be elected on 
either side after the strike. 

The executive council of the Federation elected twelve 
men to serve on the Sliding Scale Joint Committee. The 
masters objected to this on the ground that the council 
itself had been elected by men who were employed by 
collieries which were not in the association. To meet the 
employers upon this point, the council agreed that their 
representatives on the Sliding Scale Committee should be 
elected directly by men employed in the associated collieries. 
The employers and the men both had a secretary on this 
committee. 

Neither the men’s secretary nor the men’s treasurer on 
the Sliding Scale Joint Committee were members of the 
executive council of the defendant Federation. Big forward 
contracts were generally made about October, and in October, 
1900, it became evident to the executive council, and to all 
who were interested, that large contracts were being made at 
prices considerably lower than they understood the market 
prices to be. 

By the Court: I do not suppose that middlemen make 
contracts for less than they can really get. 

The witness, continuing, said he thought they might, as 
they sometimes had an interest in the shipping as well. It 
might be a loss to the colliery owner, but not to the middle- 
man. Upon hearing news of this witness went to Cardiff and 
called a meeting of the council of the Federation. A letter 
was then written by Mr. Richards to Mr. Dalziel and a reply 
received. The object of the holiday was to prevent the 
middlemen proceeding with their ruinous policy. 

By the Court: It was to put a spoke in the wheel of the 
middleman. 

Witness, continuing, said that was so. In this case they 
had no quarrel with the masters ; in fact, the sympathy of a 
number of the masters was with them. In a speech made 
on November 13th, 1900, the object of the Federation was 
accurately stated, namely, to prevent the middleman from 
spoiling the market. 

The stop day had had the effect of preventing prices fall- 
ing, and ultimately had the effect of benefiting both masters 
and men. Witness could not answer questions of detail. In 
October, 1901, he had been in America, and took no part in 
what took place at the end of that year. 

Cross-examined by Mr. F. Williams, K.C., he said that the 
members of the Federation had in the first instance elected 
the men’s representatives on the Sliding Scale Committee. 
A conference had been held, and the same twelve who had 
been elected by the Council were elected by the Federation. 
A resolution had been d on November 5th, 1898, to the 
effect that when any business came before the Sliding Scale 
Committee the council of the Federation always discussed the 
matter beforehand. The executive council did not instruct 
them how to vote on the Joint Committee. Instances had 
occurred in which they had failed to carry out the policy of 
the executive council, but that was where the masters had 
thrown new light upon the question under discussion. 
‘‘Mabon’s’’ day had been abolished under the sliding scale 
agreement. There was no levy made by the Federation to 
supply the expenses of the Sliding Scale Joint Committee. 

Counsel here read a minute, dated October 24th, 1898, of 
the conference of the Federation, to the effect that upon onc 
occasion a levy of 6d. had been made to meet certain 
expenses of the Sliding Scale Committee. Witness pointed 
out that expenses of the Sliding Scale Joint Committee were 
generally defrayed by stoppage of wages. Mr. Richards, the 
men’s secretary on the Joint Committee, was paid by the Feder- 
ation. With regard to the 6d. levy, the Federation had no 
authority to provide funds for the Sliding Scale Committee. 
There was another resolution at a conference of the whole 
Federation, however, which authorised the Council to defray 
certain expenses of the sliding scalé. There were three or 
four instances of forward contracts which had influenced the 
action of the Federation, but witness could not give names. 
Some of them were coalowners and some were coalowners 
and shippers combined. One of the objects was not to 
punish the transgressors, but it was to prevent their doing 
it again. 

By the Court: That is legitimate enough. ' 

Witness, continuing, said it was to teach and not to punish. 
After the stop day in November, 1900, there was a rising 
market, but he would not admit there was a rising market 
before that. If the figures showed that the bi-monthly 
audit had gone up in September, 1900, it must have been so. 
To order stop days was the policy of the council in 1900, and 
while he wasin America the policy of the council changed. 

By the Court: You had heard of the Taff Vale decision ? 
So long as you act honestly you are entitled to evade the law. 
Continuing, witness said he was away on November 23rd, 
1901, when the policy of the council was discussed. The 
Federation had authority to declare stopdays. He could not 
say the name of the member who explained the policy when 
he came back on June Ist, 1902. They kept everything dark 
from him while he was away. He had stated in his 
presidential address to the Federation on January, 27th, 
1902—which was published in the South Wales Daily News, 
January 28th, 1902—that he regretted that the stop-day polic; 
had been adopted in his absence. Re-examined, he said thai 
he had heard of the commencement of the litigation when in 
New York. 

Not one of the masters would come into the box to say 
that he had ever done anything to injure the employers or 
the South Wales trade.. The levy for the purposes of the 
Sliding Scale Joint Committee was deducted by the employers 
from the wages, and the employers had to be satisfied that 
the money was not going to be used for the purposes of the 
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Federation. If a contract was made in October, 1899, for 
the following October at 15s., whatever the price was during 
the year, this contract would come in to regulate the average. 

William Bruce, examined by Mr. Isaacs, K.C., said that 
the first payment to the Federation was due in 1898. Prior 
to 1901 the question of controlling the output had been dis- 
cussed for years. In 1901 a report appeared in the papers to 
the effect that middlemen were attempting to control output. 
After this he went to Cardiff and saw a number of owners who 
were of opinion that the men should take the matter in 
hand. Some of them were members of the associated coal- 
owners. He was not at liberty to give the names. 

By the Court : If you cannot give the names I cannot take 
much of your evidence. 

Continuing, witness said that he had also received letters 
from various people on the matter. 

By the Court: There are some traitors in the plaintiffs’ 
camp. I think, unless it is material, the defendants had 
better not pursue this. 

Witness, continuing, said he was prepared to give instances, 
if necessary; of middlemen who came within the description 
of coalowners or coalowners and shippers. Prior to October, 
1901, the matter had been left to the executive council, who 
had power to declare a stop day when they thought it 
necessary. Ten members of the executive council were 
members of the Sliding Scale Committee when he called 
attention to certain contracts. It was then resolved that the 
council could not take the responsibility. 

The evidence of this witness had not concluded when we 
went to press. | 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





STEAM, 


S1r,—It is very difficult to answer Mr. Martin’s letter. It is 
equally difficult to leave it without a reply. Mr Martin coasts 
round the shores of his subject ; apparently he fears to land. Let 
us consider for a moment what manner of things we have to deal 


with. 

In the first place, then, it seems to be clear that the motion of 
molecules of water which manifests itself in what we call tempera- 
ture—in other words sensible heat—can suddenly become latent, 
steam resulting. The best example of the phenomenon is supplied 
by taking the pressure off hot water, when violent ebullition will 
ceeur. r. Martin quietly takes it for granted that under certain 
circumstances, if the process of boiling be once started, a change 
from sensible heat to latent heat, if I may so speak, will continue 
without ostensible cause. That this isso I do not dispute, but what 
we want to know is why the process should go on apparently without 
any mo‘ive whatever. Or, to put the matter in a nutshell, why does 
a bubble of steam augment in dimensions as it rises! The weak 
feature of the discussion which we have been carrying on so far is 
that it leads to the assertion that a change in the form of energy 
takes place apparently without any cause. It may be taken as an 
axiom of science that no transmutation of energy ever takes place 
without an external or extrinsic effort. Thus a falling weight cannot 
by merely falling transmute its energy of descent into heat ; and it 
has been laid down by many eminent physicists that no change 
in energy can take place without a loss of what I may term intensity. 
This is what Tyndall meant when he spoke of the degradation 
of energy. No form of energy ever passes without external egency 
from a lower to a higher plane. A body which is moving at a 
certain velocity cannot make anything with which it comes in 
contact move at a higher velocity. Nothing of a given tempera- 
ture can make omythinn else hotter than it is itself—I exclude 
chemical changes. It follows from all this that steam presents 
direct exception apparently—I do not say really—to the law of 
the degradation of energy, because molecules of water possessing 
a certain velocity, can seemingly when pressure is reduced acquire 
of themselves a much higher velocity. The molecule of water 
moving at any velocity + suddenly acquires a velocity + and 
becomes steam. Is this really true! I think it is not. It is 
nothing to the purpose to speak of the rotation of molecules, or a 
new combination of the hydrogen and oxygen. What we have to 
consider is not so much the change as the cause of the change 
from water into steam. To say that heat is the cause means 
nothing. The received theory is that the molecules of water are 
moving at a certain velocity, their range of motion being limited 
by the retaining envelope ; the envelope is removed and the mole- 
cules acquire a greater range of motion ; but it is impossible, if the 
laws of Newton are true, that they can acquire a higher velocity. 
{n other words, then, the velocity of a molecule of heated water 
can be greater than that of a molecule of steam of the same tem- 
perature ; it cannot be less. If this be so, the energy at any 
moment in a molecule of heated water must be precisely the same 
as the energy in any molecule of steam of the same temperature. 
That is to say, at any instant of time the energy in the molecule 
is simply = 4 ~ v?. But nothing more can be said of the steam 
molecule. Are we then to assume that the energy in any given 
weight of heated water is precisely the same as the energy in the 
same weight of steam of the same temperature! This must be so 
if we deal with rectilinear molecular motion. Yet the answer is, 
No, certainly not ; a pound of steam represents the expenditure 
of about five and a-half times the energy in a pound of water of 
the same temperature. Let this be explained on the hypothesis 
that the molecules of the steam move at a higher velocity than the 
molecules of water, and we are at once faced by the alten, how 
did they acquire the higher velocity in the case of a flask the con- 
tents of which are made to boil by taking pressure off the surface 
of the heated water ? 

Let me endeavour here, at the risk of being prolix, to consider a 
little more in detail than I have yet done the nature of the 
problem before us. 

If we examine the ordinary notions, we find that the energy 
expended in converting boiling hot water into steam is employed 
in pushing back the superincumbent pressure. Thisis wrong. To 
give precise figures, let us take a pound of water at 32 deg. and 
convert it into steam at atmospheric pressure. I cannot do better 
than peeve here the figures from Isherwood’s ‘‘ Experimental 








Researches in Steam Engineering,” vol. ii., page xxxix. of the 
Introduction :— 
| 
Thermal | Dynam. i tae 
units, Equiv. | hind, 
Total heat of steam 212 deg. from water | 
i... sae are eee 885,175 | 100-000 
Increasing the temperature of the water } 
and lessening its cohesion ., .. .. 180-89 189,653 | 15-777 
Destroying the cohesion of the water ; | 
that is, converting it into steam.. .. 803-66 | 689,910 | 77-94 
iemeeing the volume of the water from 
that which it had as water to that | 
which it has as steam at 212 deg... 72-0 55,610 | 6-282 





-’ This table is slightly condensed, and I have not reproduced 
Isherwood’s strings of decimals. ~ 

We see, then, that the work done in pushing back the atmo- 
spheric pressure only represents a fraction over 6 per cent. of the 
whole heat expended, while nearly 78 per cent. are expended in 
‘converting water into steam. The question for solution is, on 





foot-pounds, been expended—where has the energy gone? As I 
understand Mr. Martin, he asserts that it has all gone on setting 
up rotation in the molecules. I have shown, I think, that it 
cannot possibly have been expended in increasing the mean 
velocity of straight line paths of the molecules. Even if we admit 
that this result might be obtained when furnace heat was available 
as an extrinsic agency, it is clear that it cannot be produced in 
water which is simply boiling, because the pressure is reduced. 
The mean velocity of the water molecules is fixed, and they cannot 
of themselves acquire any higher velocity. It is noteworthy, too, 
the small part, in one sense, played by superincumbent pressure, 
Toovercome it only requires the expenditure of a little over6 per 
cent. of the total heat, and yet this pressure is all powerful in the 
way of preventing the formation of steam. 

If it were not that this letter is already too long, I could say 
something about Mr. Kirkaldy’s live steam heater, Mr. Halpin’s heat 
storage system, and certain other things which do that which it 
appears impossible they could do. But I must leave these things 
for another opportunity. Meanwhile, I shall await with interest 
a further exposition of Mr. Martin’s views. B.. T. U. 
July 21st. 








STEAM PLOUGHING IN SOUTH AFRICA. 


Sin,— Your leading article on “‘South Africa from an Engineer's | 
Point of View,” ought to create much prospective interest in the | 
reports of your Special Commissioner to South Africa. And because | 
you ask for points upon which information may be desired, may I | 
suggest that your Special Commissioner’s attention be directed to 
obtain information on such important undertakings in agricultural 
districts as steam ploughing by direct traction. That it can be | 
successfully done is evident from the photograph which I enclose, | 
the work represented on which wascarried out in June, 1899. 

I may say that the name Knapdale was the prospective name of | 
the farm, but Rooi Kraal, which is situated on the Natal line, about 


(+ 52 referred to the air) to keep him up in the air at all. Hence 
the real work to be done is 
6W+10W =16W. 

The bird, finding that he could not with his 10 W energy reach 
E, which required 16 W, first gained 2}ft. by rising to B, then ran 
down the curve to D, where his energy was 10 W, the same as the 
required energy at E, and then rose to E by increasing the angle 
of his wings, the lifting force being supplied by the wind, as ex- 
plained in my former letter. 

As regards friction, I suggest a study of Mr. Langley’s experi- 
ments, which show clearly that with well-smdothed surfaces the 
air friction is practically nil. 

J. D. FULLERTON, 

Singapore, June 26th. Lieut.-Col. R.E. 


[If account is not taken of the aéroplane action of the wings the 
vertical distance D C is equal to the amount the bird would drop 
vertically at the point A if it had not flapped at all. The effect 
of gravity is not altered by the fact of the bird moving forward 
except by air resistance under the inclined wings. Prof. Marey 
found, if we remember rightly, that the stroke of a bird’s wing 
was only sufficient to lift half his weight. But by continually 
moving on to a new strata of air at rest the resistance to the 
downward stroke and the consequent lift of the bird is increased. 
—Ep. Tue E.] 


GORDON-BENNETT MOTOR CAR RACE, 


Sir,—In reference to the report in your issue of July 11th re the 
Gordon-Bennett race, you mention that I had a great deal of 
troub’e with my tires. This is not correct, as my tires—manufac- 
tured by the Dunlop Pneumatic Tire Company—did not suffer from 
puncture from start to finish of the race, and I used the same set 
of tires throughout the whole of the Gordon-Bennett competition. 
They were also only 90 mm. tires, against every other competitor’s 





STEAM PLOUGHING 


18 miles from Johannesburg, is the correct local name. The engine | 
is a 10 horse-power compound made by one of the best builders in 
Leeds, and the ploughs were made by Messrs. Reid and Gray, of 
Duneden, New Zealand. The engine is too heavy for such work, | 
and an 8 horse-power engine would suffice. The ground was virgin | 
veldt, very hard, and it was ploughed in the dry season when such 
was impracticable by any other method. Gentlemen came from 
far and near to see the work, and one old farmer remarked in | 
Dutch, which on being interpreted, was ‘‘ that it would be a pity to 
shoot fellows who could plough like that.” In the engraving six 
furrows are shown as being turned, but ten have been turned on 
more suitable ground by the same engine. 
July 19th. ALEXANDER DALRYMPLE. 





TRAVEL IN AIR. 


Str,—The fallacy of the theory condemned by Mr. Lancaster in 
your issue of May 2nd, 1902, has long ago been exposed by Marey 
and others, as it is obvious that the downward stroke of the wing 
cannot directly produce a force equal to the weight. 

I think, however, that the true effect of the wing flap may 
be explained as follows :—Suppose the bird to be flying along the 
level course X Y, with a velocity of 30ft. per second, and making 
five flaps per second. Then, during one flap, it will make one 
down and one up stroke, and pass over the distance A B = 6ft. 
If, however, the bird had suddenly ceased flapping at A, its 
impetus would have carried it on to some point C, a little below 
B and a little short of it. 

Consequently the real effect of the wing flap has been to prevent 








< 6 ft .-- -> 
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the bird falling downwards to C, and to increase his horizontal 
advance by the distance B D. 

Now BD and DC are very small spaces, and consequently no 
very great effort on the part of the bird can be necessary to do 
the small amount of work required. 

As regards Mr. Conestant’s letter in your issue of May 16th, 
1902, I think he complicates matters by referring the velocity to 
the air, instead of to the earth, as is done in all the ordinary 
problems of this nature, such as the movement of bodies along 
horizontal and inclined planes, &c. Next, as regards his figures, 
he states that the energy in the bird is 10 W foot-pounds, and 
that the work he has to do is 6 W foot-pounds. 

This is incorrect ; the work to ‘be done is 6 W foot-pounds + 
the work required to incréase the velocity at B, viz., O referred 
to the earth (+ 26 referred to the air) to + 26 referred to the 
earth (+ 52 referred to the air) at E. This is obvious because at 








IN SOUTH AFRICA 


120 mm. on the back wheels, and I believe I was the only com- 
— who did not have to change his covers from Paris to Innes- 
bourg. 

You also state I had the assistance of thirty men to push my car 
on to the road. This is also incorrect. To start with, there was 
never anything like that number of people present, and it would be 


impossible for thirty men to push the car ; moreover, the Interna- 


tional Committee found that this newspaper statement was in- 
correct. You might kindly mention this, and oblige. 
S. F. Epc, 

[We have submitted Mr. Edge’s letter to our reporter. His 
reply is given below.—-ED. THE E.] 

Str,—Mr. Edge takes exception to two statements, the first that 
he ‘‘had a great deal of trouble with his coil and tires,” and the 
second that ‘‘ with the assistance of about thirty men the car was 
pushed along the ridge which graded up to the road.” 

In reply, 1 have only to say that these statements were made to 
me by Mr. Edge himself. At Bregenz he said that he had lostsome 
time—I think about an hour—on the first stage through the diffi- 
culty of inflating a tire owing to the loss of a part of his pump, and 
at Salzburg he informed me that when ready to start from Bregenz 
he found two tires down, and he could not get away until nearly 
last. I think, therefore, that I was justified in saying that Mr. 
Edge had trouble with his tires, and I simply mentioned it to show 
that otherwise he might have done better times. 

With regard to the statement that Mr. Edge had the assistance 
of thirty men to get the car back on the road, | have again to say 
that I was only repeating what was told me in the Hotel Bristol at 
Salzburg, by Mr. Cecil Edge, who acted as mécanicién, in the 
presence of Mr, S. F. Edge, and on arriving in Vienna I learned 
from the Austrian papers that there was a question of disqualifying 
Mr. Edge for having, as they alleged, procured outside aid. 1 
mentioned this as an interesting incident when I found that the 
International Committee had decided to take no account of the 
claims for disqualification, because had they started to enforce the 
clause relative to outside aid, they would have opened up end- 
less difficulties in the case of many other competitors who were in 
the same position. 

Iam perfectly certain that I repeated the statements as they were 
given to me by Messrs. Edge, and I can hardly be held respon- 
sible if they now find it necessary to suppress them. The points 
themselves are not of much importance, except so far as they affect 
trade interests, and I only referred to them as illustrating the diffi- 
culties of the race. Mr. Edge is, of course, justified in making it 
known that he used the same set of tires from Paris to Innesbourg, 
and went through the Gordon-Bennett race without a puncture, but 
this does not in any way impugn the accuracy of myreport. 

Paris, July 21st. THE AUTHOR OF THE ARTICLE, 








Tue Zululand Railway, extending from the Lower 
Tugela for a distance of 58 miles in the direction of the St. Lucia 





B the bird is poised, while at E-he is advancing against the wind 





what has this 77 per cent, of energy, or, in other words, 690, 


(-26), and must have a velocity of + 26 referred to the earth 


coalfields, bas been opened for traffic, 
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WROUGHT IRON ENTRANCE GATES, WOLVERHAMPTON EXHIBITION 
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as the station offices which close the west end. At several | 


ENTRANCE GATES, WOLVERHAMPTON 
EXHIBITION. 


We illustrate above the handsome entrance ga‘es of the 
Wolverhampton Exhibition, which, with the boundary rail- 
ing, and other minor entrance gates, are all the work of 
Bayliss, Jones and Bayliss, Limited, of Wolverhampton and 
London. The main entrance gates are of hammered wrought 
iron, hung to four massive cast iron pillars, 15in. square ; the 
pair of gates are 14ft. wide by 8ft. high, and are surmounted 
by a hammered iron arch bearing the name of the Exhibition, 
and also carrying a powerful arclamp. The gatesare flanked 
on either side with wings of strong wrought iron railing to 
match. 

In addition to the gates and railing, Bayliss, Jones and 
Bayliss have made two elaborate lamp 
brackets in wrought iron. These brackets 
are of fine proportions, beirg about 
24ft. high. They flank the main entrance 
to the Machinery Hall. In fact, they 
form, with the colossal figure of Industry, 
the chief ornaments of the principal 
facide of the building. Somewhat un- 
conventional in form, the brackets are 
composed of long graceful scrolls with 
foliated terminals, relieved by copper and 
hammered charcoal iron sbields, the 
circlets forming a lantern head at the 
top, and contain a number of incandes- 
cent lights. The brackets are beaten out 
entirely by hand, and form, together 
with the arch over the entrance gates, 
excellent specimens of the smith’s handi- 
craft. 





THE WHITECHAPEL AND 
BOW RAILWAY. 


Tus line, affording perhaps the best 
cast and west railway communication 
across London yet in existence, was 
opened for public traffic on June 2nd. 
Som? description of the works, clearly 
setting out the course of the line, was 
given in THE ENGINEER, on July 27th, 
1900, but the stations were not even 
begun then, and the open-air construc- 
tion not very far advanced. At the 
Whitechapel Station of the Metropolitan 
District Railway the new line runs out 
from the centre by a double way, which 
immediately crosses the adjoining station 
of the East London line, and then curving 
to the right, dives down under the 
Whitechapel - road. A communication 
has been opened between the booking- 
offices of the two stations. An iron foot- 
bridge is being built to provide access to 
the platforms, a wooden one doing tem- 
porary duty. There is also a siding for 
empty coaches, water columns, and a coal 
stage, Whitechapel being in a measure 
the eastern terminus of the Metropolitan 
District Railway. Though much below street level, the 
station is entirely open, the platforms having steel and 
glass verandah shelters over them. An empty piece cf land 
extending eastwards to Brady-street, and partly over the 
line, is intended tobe built on. The first station entirely on 
the new piece of line is Stepney-green, about half a mile 
from Whitechapel. The roof of this is of jack arches of 
unusually large proportions, resting at the north side upon a 
row of twenty-four cast iron hexagonal columns. The last 
but one of these, nearest the City, is inside the signal-box. 
These columns are connected at the top, about 10ft. from the 
ground, by light steel lattice work, and beyond comes a wide 
space some 80 yards long, open to the sky, and affording 
admirable lighting and ventilation. It is of the same width 
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points a girder is continued across from the jack arches, and | 


up in the street a blue brick wall some 8ft. high surrounds 
the opening. 
give access across it to ‘‘ X X Place,’’ surely the most briefly- 
named thoroughfare in London. The station buildings at 
Stepney-green are only of one storey, of neat and simple 
elevation, constructed of pressed red bricks, but faced outside 
with brown glazed bricks for about 4ft. from the ground. 
They are about 32 yards in length, and near the corner of 
Globe-road, which has just been widened considerably at this 
point. At present only a temporary booking-office is in use. 
There will be an exit into Globe-road. Some of the waiting- 
rooms, &c., are up at the street level, near the booking-hall, 
others below on the down platform. 


LAMP STANDARD, WOLVERHAMPTON EXHIBITION 


Stepney-green is on the north side of Whitechapel-road, 
but the next station—Mile End—some five furlongs further 
on, is on the south side. So far as the upstairs buildings go 
it is of the same design as the last, but is nearer completion, 
having been the only intermediate station opened at the same 


date as the line. The corresponding open space for lighting | 


and ventilation is here broken midway by the station building, 
and is consequently shorter. The two extend from Maplin- 
street to about six houses short of Burdett-road. Close to the 
west end of the station, a new street is apparently being 
made in continuation of Brantridge-street. A passage from 
the down platform crosses the line into the one leading to the 
up side, a ticket-collector’s box being placed at the junction. 
Mason’s patent steps are used on the staircases, the passages 


A bridge, not yet fully open to the public, will | 


| 

| being of ample width, lined with white tiles, and provideg 
with hand-rails. Just before reaching Mile End the ling 
is carried under the Regent’s Canal for about 50 yards in 
two 18ft. cast iron tunnels; the rest of the underground work 
is all covered way. 

The third and last of the stations—Bow-road—is only 
a quarter of a mile beyond Mile End and on the same side of 
the high road. It is on a curve, where the line begins to 
emerge from the covered way, and is partly under the Bow- 
road and partly not. On the south side is an open space, 
similar to that at other stations, divided by Wellington road. 
The blue-brick wall enclosing the western half occupies the 
site of the front gardens of a short terrace of houses. The 
other side it is not completed. A good deal remains to be 
finished here, a temporary booking-oftice of corrugated iron 
and wooden foot-bridge being still inuse. Some of the wait- 
ing-rooms are on the down platform, where it comes out of 
the covered way, and a short piece of verandah roof is conse- 
quently being built. Here many of the jack-arch girders 
rest on pillars at each end. The signal-box is at the Bow 
end of this platform. From here the line rises steeply 
through a cutting with concrete walls, passing under Morn- 
ington-road, which has been slightly raised, and under a foot- 
bridge made to keep open Arnold-road for pedestrians, though 
for vehicles it has been stopped, and they must go down 
Mornington-road and along Archibald-street. To the foot- 
bridge succeeds the Fenchurch-street line of the Great 
Eastern. Seven arches of the viaduct have been taken out 
and replaced by three girder bridges, or one bridge with two 
piers, the new line going under the centre—Arnold-street 
under the north and Archibald-street under the south span. 
Whilst all this was making, the Great Eastern was diverted 
to a trestle, erected partly in some gardens. The bridge over 
the North London is approached by a viaduct of three arches 
on the west side and two on the other, the Whitechapel and 
Bow line ending a little further on at Campbell-road Junction. 
The signal-box here is between the new line and the Tilbury 
main line. The bridge over Campbell-road has been entirely 
rebuilt, the junction being partly upon it. A suspended 
girder goes under it on each side, nearly over the kerb of the 
footpaths. 

A service of about eighty trains a day is run over the 
line at present in each direction, but some of these do not go 
further east than Mile End. Several new trains of close 
coupled four-wheeled stock, the joint property of the Tilbury 
and District Companies, have been built by the Ashbury 
Company, of Openshaw. Mr. John Price was the contractor 
for the Whitechapel and Bow Railway, Mr. Cuthbert Brereton 
being engineer-in-chief. 








CATALOGUES. 





FRIED Kruprr.—Three pamphlets produced in order to illustrate 
this firm’s exhibits at the Diisseldorf Exhibition. 

JAMES SMITH, Camomile- street Chambers, London, E.C. — 
Descriptive circular of Billett’s patent hot-air tuyere for 
forges, 

GAUKROGER, SYKES AND Roserts, Limited, Halifax.—Catalogue 
of specialities, including wheel valves, check valves, safety valves, 
cocks, gauges, &c. 

PULSOMETER ENGINEERING CoMPaANy, Limited, Reading.—An 
interesting new pamphlet showing from photographs numerous 
applications of the pulsometer. 

G. F. Smiru, Limited, Paragon Ironworks, Halifax.—Illustrated 
and descriptive catalogue of improved and newly-designed tools for 
engineers, shipbuilders, boiler makers, &c. 

DRAKE AND GorHAM, Limited, Victoria-street, Westminster. 
Descriptive catalogue of the Monarch automatic engines stop 
system. The Monarch system consists of four units—that is, the 
engine stop for automatically closing down the engine in cases of 
emergency; the speed limit for automatically preventing an 
excessive speed of an engine ; the vacuum valve for automatically 
opening communication between the interior of the condenser and 
the atmosphere, and the circuit breaker trip for automatically 
tripping the circuit breaker in cases where generators are operated 
in multiple; each device performing its functions automatically, 
when the necessity arises, The book is an admirable specimen cf 
the printers’ and engravers’ arts, 

NoTEs on TOOLROOM EquipMENT (Ludw. Loewe and Co., Limited, 
30 and 32, Farringdon-road).—This pamphlet is to be commended 
to the attention of works managers, whether they believe in tool 
rooms or not, and particularly to the latter. The notes are 
excellent. Those who have the pleasure of Mr. Orcutt’s acquaint 
ance will have no difficulty in recognising his pen. Take this, for 
instance: ‘‘Many manfacturers attempt toolroom practice in a 
groping sort of fashion ; a lathe here and there, a milling machine 
occasionally made use of when not employed in regular work, and 
a standard set of gauges purchased in an unguarded moment and 
carefully kept under lock and key.” The pamphlet is excellently 
illustrated by selections from the makers’ catalogue, and contains a 
plate illustrating the minimum tvolroom outfit. It comprises 
eight tools, and will, we fear, be considered rather formidable by 
many managers. They are recommended to read the rules 
before they look at the pictures. 








RAILWAY CARRIAGE AND Locomotive Works.—The Missouri 
Pacific Railway, U.S.A., has just completed entirely new locomo- 
tive, carriage, and wagon repair shops at Baring Cross, with e'ectric 
ower throughout. The locomotive departmentis mainly contained 
in a building 530ft. by 135ft., of steel frame construction with 
steel roof trusses, steel columns, and brick walls. It is divided 
into two parts, which are separated only by a row of columns. 
The erecting and boiler shop is 73ft. wide, 23ft. high to the 
travelling crane, and 35ft. to the roof trusses. The machine shop 
is 62ft. wide, and only 21ft. high to the bottom of the roof trusses. 
The blacksmith shop is a separate building 100ft. by 200ft. 
Between this and the main building is a transfer table 62ft. wide, 
70ft. from the latter, and serving the 24 tracks in this building 
and one track outside at each em 4 A planing mill, 60ft. by 220ft., 
and a goods wagon repair shop are at one side of the grounds. At 
the other side are a carriage shop and paint shop, each 100ft. by 
| 200ft., 210ft. apart, with a transfer table 70ft. wide between them, 
| and serving the nine inside tracks of each building, and an outside 
| track at each end. The power-house is 80ft. by 130ft., containing 
| three engines and four generators. As there are few very large 
| tools, they are arranged mainly in groups, with a motor anu 
| countershaft for each group. All the motors and electrical equip- 
| ment are of the Westinghouse pattern. The total rated capacity 
| of all the motors is 500 horse-power. The erecting shop has two 
| travelling cranes of 68ft. span, hoisting 15 tons and 70 tons, the 
| latter having two 35-ton trolleys, each with a 50 horse-power 
| motor. The two transfer tables, which are of 80 tons capacity, 

are each driven by a 25 horse-power motor. As the tools are 

mainly of the lighter class, the use of the group system in driving 

them enabled a much lower maximim capacity of motors to be 
| used, since at no time will all the tools in a group be worked at 
| their maximum capacity. 
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COAST FOG SIGNALS. 
By N. G. Grepye, B.Sc., A. M. Inst. CLE. 
(Concluded from page 70) 

In Scotland the cylindrical form of siren is used generally, both 
automatically and motor driven. Jn the latter system the admis- 
sion of air to the siren can be delayed until the cylinder is rotated 
at full speed es means of the air motor, and a much sharper and 
more sustained note is produced than in the case of the automatic 


type. Similarly the cut-off is so arranged that the supply of air | 


to the cylinder is stopped whilst it is rotating at full speed and the 


gradual dyiug away of the sound, so well known and characteristic | 


of the self-driven type, is obviated. 


The Scotch trumpets are freyuently constructed so that the 


greater portion of their length is horizontal. The Girdleness 


GIROLENESS 
(SCOTTign site taumeeT) 
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Fig 12. 





trumpet—shown in Fig. 12—has an axial length of 16ft., 11ft. 6in. 
being horizontal. The trumpet is capable of being rotated through 


an angle as well as dipped with its axis below the horizon. It is of | 


cast iron ; no bell mouth is used, the conical mouth being 4ft. in 
diameter. The practice of the Northern Lighthouse Commis- 
sioners is to point the trumpet seawards as nearly to windward as 
may be consistent with its axis not being nearer than 30 deg. from 
the shore line. The 7in. Girdleness motor-driven siren is shown in 
Fig. 13. This instrument gives high and low notes. 

At Ailsa Craig, in the Firth of Clyde, the Northern Lighthouse 
Commissioners established, in 1886, two sirens, one on the north 
and the other on the south ends of the island. Both instruments 
are worked from a central power station, the air being carried 
under pressure by means of pipes for distances of 1100 yards and 





Number of 
p rts, 


Name of station. | Service, Description. 
| , 
High. Low. 








St. Catherine's ..| Trinity House , Two 5in. cylindrical, | 24 16 
automatically driven | 
| 
| 

Girdleness.. .. N.L.C. 7in. cylindrical, motor} 14 6 
| driven 

Casquets .. ..| Trinity House Tin. disc, motor driven — Is 


| 
| 
| 
| 
| 
| 


| 
Experimental siren.| Trinity House jin. disc, motor driven) 30 
| | 


Roker Pier --| River Weir Com- din. cylindrical, motor, 12 a= 


| missioners driven 
| 
| 
N.E. Shantung ..|Chinese Impl.'6in. cylindrical, auto- 24 16 
Customs matically driven 
French standard ..|French Light-6in. (nearly) cylindri-| 20 _ 
| house Service| cal, automatica'ly 


| driven 


First-class cylindrica), 12 _ 
automatically- 
driven siren, 4$in 
diam. (Browne's), in- 
stalled in duplicate. | 


United States Light- 
house Board (stan- 
dard installation) 


United States Light- Second-class ditto, 3in. 10 
house Board (stan- diam. 
dard installation). 
| 


Conical siren, belt) 10 _ 
house Board driven on horizonta)! 
(“blower siren”) | axis ; diam. at base| 

| of cone, 5,%in.; at 

| top, 1gn. 


United States Light-| 


776 yards respectively. The signals are so arranged that they 
never sound together, one being 14 minutes before the other. The 
south end siren gives three blasts in quick succession every three 
minutes, the first and last being high notes and the second a low 
note. The north siren gives a blast of five seconds duration every 
three minutes. The air admissions to the siren are operated 
electrically from the central station. Gas engines are used for 
working the compressor, oil gas being used, obtained from ordinary 
mineral oil, and mixed with air in the proportion of three of gas 
to one of air. 

Full particulars of the sirens experimented with at St. Catherine’s, 
as well as of some others, will be found in Table II. [t will be 
noticed that the motor-driven instruments generally require a 
larger quantity of air for working than do the automatic or self- 
driven sirens. This is due to the additional supply of air needed 
for driving the motor. 

‘The Chinese Customs Service erected in 1893 a powerful siren 
installation on the North-East Shantung Promontory. This instal- 





* Read before the Civil and Mechanical Engineers’ Society, March 6th, 
1902. Professor R. H. Smith in the chair, 


| lation is a typical example of an automatic single instrument. The 

siren is 6in. diameter, and gives two blasts of 2} seconds duration 
| every two minutes. The first blast is a high note and the second 
| low. The working pressure at the siren is 25 1b. per square inch, 
| Storage being maintained at 1001b. pressure. The motive power 
| is obtained from two Priestman’s 11 horse-power oil engines, the 
air compressors being 9in. diameter with 12in. stroke. Two storage 

r ceivers are used with a total capacity of 300 cubic feet. The 
single trumpet is conical and without bell mouth. It has an axial 





HIGH Nore. 


LOW NOTE. 





length of 13ft. 6in., is 6in. in diameter at the siren and 2ft. 6in. at 
the mouth, which is bent. The trumpet is arranged to turn in the 
horizontal plane. The ‘‘Slight” governor used is shown in Fig. 14. 
The installation cost £3000. 

In France sirens have been in use since 1888. At the present 
date thirteen of these instruments are now installed. The French 
Lighthouse Service have adopted as the fundamental note for 
sirens E, the first line on the treble clef, or 326 vibrations per 
second. Instruments producing two notes of varying pitch are 
not favoured by the French authorities, the varying ranges of the 





TaBLe Il.—Particulars of Typical Siren Instruments. 


sequent reflection of the sound waves from the sides of the 
trumpet. Sirens in France are usually installed in the lantern 
gallery of the lighthouse tower, it being considered that the best 
acoustic results are obtained at a high elevation. The motive 
power adopted generally is steam, semi-portable engines of 
18 horse-power, installed in duplicate, being the standard type. 
The machinery is placed in an engine-room apart from the tower, 
the air being supplied to the siren through pipes. The siren with 
the sounding receiver, actuating machine, and valves are the only 


| parts of the installation erected at the summit of the light tower. 
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Plan. Section 
Fig 4 


The cost of a typical French siren installation, including engines 
and compressors, is about £1960. The Bell Isle siren is placed in 
aseparate building at a distance of 1420 yards from the light- 
house and engine-room. Air is conveyed to three storage 
receivers placed under the siren by means of iron pipes 2gin. in 
internal diameter. The siren is operated electrically from the 
engine-room. 

Roker Pier siren.—A siren installation is now in course of manu- 
facture for the pier head lighthouse at Roker, Sunderland. The 
instrument is typical of the smaller motor-driven class of cylin- 
drical siren, and is 5in. in internal diameter, giving one blast of two 





Sounding | Vibrations | Cubic feet Net H.P. | 
pressure, in per of air used required for) 
ib. persq.in | second. per sec, 











Siren trumpets. 








P continuous 
wpe tee ——————_ of blast at blast. Dia. 
Rng arse atmospheric|-——-———|_ Remarks. = ja. gt | Dia. at | over — } Pemarks. 

oo 7 : pressure. siren, (mouth of| bell length of 

High. Low. | High | Low. |———— High. | ea * | trumpet. —_* trumpet. | 
|Gigh Low. } | — 

a in. ft. in. | ft. in. ft. in. | 
[wo blasts of 25 25 295 182 32 16 134 67 |G.P. and air 5 3 6 6 0 22 0 (Two vertical cast iron with 


24 sec. each 
every min. 


30 30 | 234 «100 | 130 | 26 | 616 | 124 (St. Catherine’s 
| | experiments.) 


ne blast of) 2! 
2 sec. dura- 
tion cvery 

29 sec. 

[wo blasts of 25 25 — — _ 
24 sec. cach 

in 2 min. 


28 - 326 _ 14 _— 65 _ 


used are for 
two sirens (St. 
Catherine's | by an angle of 120 deg. 
experiments.) 


25 — 250 _ 16 _ 67 — Do. 


25 5 250 = 14 _ 60 — Incourse of con- 5 : 4 1 8} 4 0 
struction. 


An uniform note 6 1 
of 326 vibra- 


copper bell mouths. The 
trumpets are separated 


between theiraxis. Bent 
tops. 


Cast iron, bent so that 
l1lft. 6in. is horizontal 
and can be dipped. 

| Trumpet arranged to 

rotate. 


7 4 0 none 16 0 


Vertical cast iron mush- 
room top, 6ft. dia. and 
3ft. opening. Dia. of 
throat at bottom of 
mushroom, 2ft. Ogin. 


& 
—) 


5 Ellipse none Lord ae ae trumpets. 
| Gmam)} 1 13x Horizontal, cast . iron, 
“ 4 10} - tapering from 5in. circle 
| 5 none 20 0 to ellipse. Horizontal, 
(large) 7 43 J) | wrought iron, do., co. 


) 
nas 
x 

— 


Cast iron, bent top, trum- 
pet arranged to rotate. 


Jast iron, with bent top. 
Trumpet arranged to 
rotate. 


6 2 6 none 13 6 


Vertical, brass with bent 
top, arranged to rotate. 


- 
te 
te 
ao 


tions per sec 
has been adop 


ted in 


5D — 300t) — _ — — — 13H.P. Hornsby ( 4 09 zie 


(air) 400 


Akroyd oi 
60 to |} engines and 


France. | 

ift. to 6ft |Vertical copper with bent 
top (small patterr) 

Vertical copper with bent 


4 2 6to) — ll 0 3ent conical trumpet, 10ft. 


70 air compressor | top (large pattern). 


steam in duplicate. 


vant” 


— |No. 2 “Sturte-; 64 1 6 2 


3 6 horizontal. 


Cast brass bent trumpet 
with bell mouth. 

Bent copper trumpet, 4ft. 
horizontal, with copper 
mouth (as at Race Rock 
Lighthouse). 


| Porizontal copper with bell 
mouth, 


bo 


blower, 


18in, dia. fan. 
1800 revs. per 


min., 
H.P. 


with ¢ 
oil en- 


gine. Air sup- 
plied at 2 oz 





different notes being considered likely to lead to confusion in | 
noting the distinctive characteristic of the signal. Out of thirteen 
instruments of this type now in use, only one, at Boulogne, pro- 
duces varying notes. In other cases distinction is produced by 
differences in the lengths and periods of the blasts. 

The sirens used—Fig. 15—are very similar to the English type 
of cylindrical single-noted self-driven instrument. The standard 
dimensions adopted are as follows :—Outside diameter of revolving 
cylinder, 150 mm. (nearly 6in.); height of ports, 70 mm. (2‘in.) ; 
width of port, 3 mm. (jin.) ; number of ports, 20. The governors 
employed are similar to the “Slight” pattern. The consumption 
of air is 14 cubic feet per second of sounding measured at atmo- 
spheric pressure, and the normal sounding pressure 28 lb. per 
square inch, 

The siren trumpet adopted in France is shown in Fig. 16. It is 
of brass, with bent top. The axial length is 5ft. 6in., the diameter 
at base 6in., at mouth lft. 4in., and over the bell mouth 2ft. 2in. 
The French authorities hold that any increment in the length of 


persq. in. pres 





trumpet beyond that adopted is not attended with corresponding 
advantages, the intensity of the sound being lessened by the sub- 





seconds duration every twenty seconds. The note is the B, the 
first space above the clef, 250 vibrations per second. The 
siren consumes 14 cubic feet of air per second of blast, and the 
sounding pressure is 251b. per square inch. The construction of 
the siren will be clear from Fig. 17. The ports are twelve in 
number, measuring l}in. by fin. The air motor is placed imme- 
diately underneath the siren cylinder. The trumpet is of cast 
iron, and has an axial length of 4ft.; the diameter at the conical 
mouth is lft. 4in., and lft. 8?in. over the bell mouth. It is 
arranged to rotate through 180 deg. The trumpet, siren, and 
siren chest are placed outside the lighthouse lantern at the —— 
the tower, wed at an elevation of 78ft. above sea level. e 
sounding receiver, actuating clock, and recording apparatus are 
situated in the lantern and service room, while the engines, com- 
ressors, and storage receiver are in the basement of the tower. 
e motive power is obtained from two 7 brake horse-power gas 
engines using ordinary town gas. The air compressors are double- 
acting, mounted on the same -plates as the engines, and driven 
direct off the crank shafts of the latter. The compressor cylinaers 
are Sin, diameter, with Sin. stroke, and running at 180 revolutions 
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per minute. The storage receiver has a capacity of 113 cubic feet, 
and the sounding receiver 22 eubic feet. The cost of the complete 
installation is £887. Since the first trial of the siren at the South 


Foreland in 1873 a very large number of these instruments have 
been established in the United Kingdom, both at lighthouse 
stations and on board light-vessels. 
manent installation was erected in 1875, 
In all cases in Great 


In England the first per- 
Scotland followed in 


1876, and Ireland in 1878. Britain and 





























France sirens are supplied with compressed air. In America and 
some other countries steam sirens are in use, as well as air-driven 
instruments. 

Acoustic range of fog signals.—It is quite impessible to specify the 
distances at which any sound signal may be audible under varying 
conditions. This unreliability has already been referred to. The 
French Lighthouse Service has for some years carried out con- 
tinuous observations with reference to the audibility of the siren 
signals at Gris-nez, Barfleur, Belle Isle, 
and other stations. Table III. shows 
diagrammatically the average percent- 
ages of blasts audible per annum at 
varying ranges in the cases of these 
first-class siren installations. Thus, on 
the average, 50 per cent. of the blasts 
emitted by the sirens during the year 
have been audible at distances of six 
nautical miles. 

The St. Catherine’s experiments, 1901.— 
The trials carried out during last year 
by a Committee of the Trinity House 
at St. Catherine’s Lighthouse, Isle of 
Wight, have been already incidentally 
referred to. In addition to the first 
three instruments included in Table III., 
which are, or will be, installed at fog 
signal stations, the Committee experi- 
mented with several forms of trumpet 
and disc siren designed respectively by 
Lord Rayleigh and Mr. Matthews. The 
experiments dealt only with siren and 
reed horn instruments, explosive and 
other forms of signal being excluded 
from the trials. Having in view the 
results of the 1873 South Foreland ex- 
periments, when trials of similar instru- 
ments at varying altitudes resulted in 


little or no advantage one way or the other, the Committee | 
did not further experiment with a view to determining the | 


effect of the elevation of a signal upon its acoustic range. 
An important point in connection with siren instruments upon 
which observations were made, is that the note or rate of 
vibration of the siren should be adjusted to the note of the asso- 
ciated trumpet. 


Seemingly every trumpet is so atuned that it | 





gives the most perfect and satisfactory results when used in con- | 
Junction with a certain arbitrary note varying with each particular | 


Instrument. 
trumpet can, within certain limits, only be ascertained by process 
of trial and error. It would appear that the necessity of tuning 


the note of the siren to that of the associated trumpet would | 
prevent the extension of the use of dovble-noted instruments | 
unless separate sirens with separate trumpets were used for each 


n 


which the section of the conical mouth is elliptical. 








—. 


instruments were experimented with at St. Catherine’s under 
varying conditions and with several forms of siren. One trumpet, 
the smaller, was of cast iron, the other of wrought iron; each 
was 20ft. in length, tapering from a 5in. circle in section to an 
ellipse, the smaller measuring 4ft. 10in. diameter of the major 


ote. | 
Lord Rayleigh has suggested the use of horizontal trumpets in | 
Two of these | 


Apparently the note most suitable for any particular | 











axis, and 1ft. 1#in. wide, the larger having a major axis of 7ft. 4fin., | 


and being 3ft. _ wide—Fig. 18. 
Lord Rayleig 
reference to the elliptical trumpets, that :—‘‘If the object were 


states, in a note embodied in the report with | 


to send as much sound as possible in one direction from a siren | 


using air at high pressure, it would be best attained by associating 
with the siren a conical horn of small angle, and carrying this 
out to such a length that the diameter of the aperture is a 
considerable multiple of the wave-length of the sound. If, on 
the other hand, it be desired to distribute the sound in all direc- 
tions, the diameter of the aperture must not much exceed the 
half-wave length ; otherwise there will be serious interference 
between the parts of the sound proceeding from the various parts 


of the aperture. For example, if the diameter have precisely the 
value above named, the sound emitted in a direction perpendicular 
to the axis of the horn is diminished, since the waves proceeding 
from the nearest and furthest parts of the aperture reach the 
observer in exactly opposite phases. In practice it is 
usually desired to distribute the sound horizontally through 
at least 180 deg. If the horn be horizontal the hori- 
zontal diameter of the aperture is then limited not to exceed 
the half-wave length. If the section be circular, and of 
the above diameter, as much sound is sent to the zenith as 
along the horizontal arc. This sound must be regarded as 
wasted. The remedy is to elongate the vertical diameter of the 





TaBLE IV.—Coast 
The Table includes some Port and Harbour Signals not u 


trumpets suitably placed is more effective than that of using one 
large trumpet only. 

‘*2. That when the are to be guarded is larger than can be 
effectively covered by two trumpets, the mushroom form of 
trumpet is a satisfactory instrument for the purpose. 

‘3. That a siren, when rotated by a separate motor, yields 
better results than when self-driven. 

‘4, That no advantage commensurate with the additional horse- 
power necessary accrues from raising the pressure above 251b. on 
the square inch for working the siren. 

‘5. That the number of sonorous vibrations per second pro- 
duced by the rotation of a siren or the vibration of a reed should 


‘og Signals in Service on January 1st, 1902—Creat Britain, France, and North America, 


nder the Jurisdiction of the several Lighthouse Boards, 


Buoy and unattended Beacon Bells and Whistles are not included. 
Where an Auxiliary or Emergency Signal, such as a Bell, in addition to the Principal Signal is Installed at any Station, it is not included 
in the Table. 




















Horns, trumpets. Explosive 
‘ ry. | Sirens, : Po 7 ’ his Ss. signals sKots. 3 8. Se e ; le oli 
Country iren PRY Whistle (gun-cotton, | Rockets. | Gun Bells Gongs Total. 
| | | Xe.) | | 
England and Channel Islands... 32 16 29 | 2 9 1 2 38 5 | 134 
Scotland and Isle of Man .. 23 | 4 -- 1 2 _ a 14 1 | 4) 
Trelan < ee ae oe 10 2 _ | — 7 — 5 12 5 | 41 
France Pp eg ee 13 + 2 | _ l — — 23 _ | 48 
United States, America (excluding in- | | | 
land lakes and rivers) ch, na eo 30 20 | 1 53 — - _ 219 — | 823 
British North America (excluding in- | 
land lakes and rivers) ace 5 24 12 -- l 14 148 





aperture, retaining the limitation on the horizontaldiameter. We | 
are thus led to the elliptical form of section, the axis of the horn | 
being horizontal and the major axis of the sectivn vertical. In 
this way we obtain a concentration upon the horizon analogous to 
—but of course, much less complete than—the concentration of 
rays by the lens used with a fixed light. It isimportant to remark | 
that the dimensions of the aperture, determined on these prin- 
ciples, depends entirely upon the wave length, ‘.c., upon the pitch 
of the sound, so that it is impossible to design a horn until the | 
pitch is chosen.” 

The Committee state that the experiments made with the 
trumpet were satisfactory and encouraging, but from various 
causes the trials could not be considered as complete. Further | 
investigations are to be undertaken with a view to determining the 


Cape Gris-nez, Bertleur, Belle-ile, He d'Yeu 2 la Coubre Fog Signel 


Curve shewing everege seund range 





suitability or otherwise of the elliptical form of trumpet for fog 
signal stations. It was found that the larger, or wrought iron 


trumpet, gave the better results of the two, and that the trumpet 
with its major axis vertical was more effective than when hori- 
zontal. 


| lost altogether. 
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The Committee summarise the results of their investigations as | 
follows* :— 

‘1, That when a large arc of navigable water requires to be | 
guarded, the system.of distributing sound over it by means of two 

* Report of the Trinity House Fog Signal Committee, 1901. (Parlia- 
mentary paper.) 








be in unison with the proper note of the associated trumpet. 
‘6. That where two notes of different pitch are employed as a 
signal the difference between them should, if possible, be an octave, 
**7, That for calm weather a low pitched note is more suitable 
than a high pitched one; but when the wind is opposed to the 
course of the sound waves, and the sea is rough and noisy, a high 


| pitched note penetrates further than a low pitched note. 


‘*8, That, from causes which cinnot be determined at the time 
or predicted beforehand, areas sometimes exist in which the 
sounds from the siznal stations may be greatly enfeebled, or even 
This effect was, during the trials, more frequently 
observed during comparatively calm weather and at no great 
distance from the signal station.” (Note.—It has often been 


| observed that the sound of a signal may be entirely lost within a 
| short distance of the source, while heard distinctly at a greater 


distance and at the same time. 

**9, In these trials the siren has proved to be the most effective 
sound producer for fog signal purposes throughout the arc to be 
guarded, and under all the conditions of wind and weather 
experienced. The reed horn, although much inferior in power to 


| the siren, is suitable for guarding positions of secondary import- 


ance.” (Note.—No explosive signals were under trial during the 
experiments.) z . 
‘10. That having regard to the uncertainty attending the 
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hearing of the most powerful sound signals in all conditions of 
weather, a fog signal must be regarded as only an auxiliary aid to 
navigation, which cannot at all times be relied on, and does not 
justify any neglect to use the lead in all conditions of doubt. 
eli A That when navigating in the vicinity of a fog signal in 
thick weather, the stopping of the ship and reducing the noises of 
the vessel moving through the water and the local noises on board 
toa minimum, are most essential to enable the sound of a fog 
signal to be picked up.” f , 

Table IV. gives the total number of fog signals of each class in 
use on January Ist, 1902, in several countries. 

The author desires to express his indebtedness to Mr. Douglass, 
Mr. Matthews, Mr. Stevenson, M. Rivitre, Mr. Wake, Messrs. 
Pintsch and Messrs. Steven and Struthers, the makers of the Scotch 
motor- driven sirens, for much useful information, and for the use of 
certain of the drawings from which the figures have been 


prepared. 








BaTH AND WEST AND SOUTHERN CountiEs SocieTy.—A meeting 
of the Society’s Show Dates Committee was held at the City Council 
House, Bristol, on the 17th, in order to consider what would be the 
most suitable dates for the Society’s 1903 Exhibition at Bristol. 
The Lord Mayor of Bristol, Alderman Gardner, presided, and it 
was unanimously resolved to recommend to the Society’s Council 
that the exhibition be opened on Wednesday, May 27th, and 
closed on Whit Monday, June Ist, a very strong opinion having 
been expressed by those well acquainted with the locality that 
these would be the most suitable dates for Bristol that could be 
szlected, i 

LonDON UNDERGROUND RaiLways.—The General Committee of 
the House of Commons on Railway and Canal Bills has arrange 
the order in which the “tubes” are to be considered by the 
Committee appointed for that purpose. The Bills have been cast 
in two groups so as to facilitate their progress, and, if possible, to 
bring their consideration to a conclusion before the rising of the 
House next month. The first group is constituted of the following 
Bills:—Great Northern and City, Baker-street and Waterloo, 
North-West London and Charing Cross, Euston and Hampstead. 
The Great Northern and Strand, Brompton and eee Spy 
the London United Electric Railways, and the Piccadilly, City, 
and North-East London Bills have been formed into the second 
group. The nature of the opposition to be encountered by the 
promoters may be gathered from the statement that twenty-one 
petitions have been lodged against the Piccadilly, City, and North- 
East London Bill, fourteen against the proposed line of the London 
United Electric Railways Company, seven against the Brompton 
and Piccadilly-cireus Railway, four against the Great Northern 
and City, nine against the two Bills of the Charing Cross, Euston, 
and Hampstead Railway Company, and one each against the other 
Bills, 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

¥ traffic on electric railways.—The country electric railways, 
_- —- which are ner being built on such an extensive 
scale in the United States are developing a considerable passenger 
traffic, and also some light goods or parcels traffic, but compara- 
tively few of them have much — goods traffic. There are 
exceptions, however, and one o these is the Harvard and 
Lake Geneva Railway, which runs from Harvard, on the 
Chicago and North-Western Railway, to the town of Geneva, on 
lake Geneva, a distance of abovt 104 miles. It serves a total 

pulation of about 4000, in the towns and country, and does a 
Fosiness of about £4000 per year, fully one-third of which is 
derived from goods traffic. The line crosses the Chicago, 
Milwaukee, and St. Paul Railway, and the ordinary goods wagons 
for both a are hauled over the electric line at a charge of 4s. 

r wagon. The motor car is a covered goods wagon or box car, 
mounted on bogies equipped with motors, and this car will haul 
four loaded goods wagons. Parcels and local goods are carried in 
this car. There are six goods sidings along the line, and also a 
private cattle yard where cattle are loaded into the railway cattle 
wagons. There are three creameries along the line, where the 
farmers deliver their milk, and during the summer railway refri- 
gerator wagons are taken to these to be loaded, thus saving a long 
drive for the milk carts, which would otherwise be required to 
carry the milk cans to the railway. There is a passenger traffic 
also, of course, and this is heaviest in the summer, as _Lake 
Geneva is a pleasure resort, and though it is situated on a railway, 
the electric line is the only one reaching the shore, owing to the 
steep gradients, or long detour, which would be required for the 
steam railways to reach it. 

Steel wagon works.—The American Car and Foundry Company, or 
the ‘Car Trust,” is building two duplicate plants for the manufac- 
ture of pressed steel railway wagons, both situated at existing 
works where wooden wagons are built. Each plant will have a 
capacity for turning out twenty-five steel hopper bottom cars, 
thirty steel open goods wagons, and forty steel underframes for 
covered goods wagons per day of ten hours. The plant comprises 
a main building in two sections, each 94ft. by 730ft.; a power- 
house, 80ft. by 160ft. ; and a pattern and template shop, 80ft. by 
160ft. All the buildings have steel columns and roof trusses, 
brick walls and slate roofs, except that the pattern shop has a 
gravel roof. The main building is 40ft. high in the clear. One 
side is for the press work and the other side for the erecting work. 
There are double rows of windows in the walls, ribbed glass sky- 
lights in the roof, and windows in the lantern roof. There will be 
five water-tube boilers of 300 horse-power, and five Westinghouse 
vertical compound engines driving five Westinghouse direct-current 
generators of 250 kilowatt capacity. Four boilers and three 
engines and generators are now installed, and this plant supplies 
current for power and light. For lighting there are incandescent 
lamps of 110 volts, and enclosed arc lamps of 220 volts. Two 
Westinghouse pumps supply water at 1500 1b. pressure for the 
presses and riveters ; there are duplex pumps, with triple-expan- 
sion steam ends. Compressed air at 1001b. pressure is supplied 
by a large compressor for the hoists and pneumatic tools. The 
building is heated by hot air. All tools are motor driven, the 
large ones independently and the smaller ones in groups. The 
main shop has five 10-ton electric travelling cranes, of 91ft. span ; 
and there is a similar crane in the yard. The length of travel is 
440ft., and the height 32ft. The large presses are of 1000 tons 
capacity, with a pressure of 3000]b., obtained by an intensifier. 
The multiple punches make thirty-six holes at once, and have 
automatic feed or spacing tables, The furnaces for hot pressed 
work burn slack coal. The erecting shop will hold seven wagons 
45ft. long, and has a hydraulic riveter suspended from a traveller 
over each wagon. For the heavier work there are ten hydraulic 
riveters, with a depth of throat sufficient to take in the entire 
side of the deepest wagons. These riveters are set in the ground, 
to bring the dies at a convenient height above the floor. The 
bogie department has a 3-ton crane of 45ft. span. The material 
at the shears and punches is handled by air hoists suspended 
from pivoted jib cranes, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A STEADY tone is maintained in most branches, and the outlook, 
in view of the satisfactory nature of American inquiries for crude 
iron and steel, and also of the hopes entertained in regard to 
South Africa .as that country becomes more settled, is equally 
cheerful. The improvement in the demand for steel sections and 
material for engineering works was recently stated to be more 
than maintained. That Germany threatens to become a 
disturbing factor again is, however, somewhat of a draw- 
back. Recently, it is stated, offers of German steel billets 
and sheet bars have been made at from 5s. to 10s. below the 
quotations ruling for British material, while Belgian iron bedstead 
angles were quoted at £6 2s. per ton net delivered into Birming- 
ham, and steel bedstead angles at £6 14s, Ascompared with these 
uotations the Staffordshire ~ for steel bedstead angles is 
7 10s. to £7 15s. British quotations, if anything, are a 
little firmer, Bessemer biliets bei uoted £5 to £5 5s.; 
best Siemens, ditto, £5 5s. to ris 10s.; mild steel bars, 
£6 10s. to £7; steel ges £6 10s. to £7 10s.; girders, £6 to 
£6 5s.; and angles, £5 15s. to £6 5s. Finished and raw iron rates 
are well upheld, and of the two classes the latter probably rules 
strongest. For unmarked iron a better call is reported, and sheet 
makers find business a little better, and quotations for the latter 
are also somewhat firmer than recently. The usual £8 10s, quota- 
tion for marked iron continues the basis fi , with £9 2s. 6d. for 
the Earl of Dudley’s brand, £7 10s. for second grade, and 
£6 12s. 6d. to £6 15s. for common unmarked bars. Sheets are 
quoted at about £7 15s. up to £8 12s. 6d. according to gauge, with 
galvanised corrugated ditto £11 10s. to £12, f.0.b., Liverpool. 

Strip manufacturers of late, it is stated, find business quieter. 
Hoop iron is about £7 5s. to £7 10s., nail rod and iron £7 5s. 
to £7 10s. and gas strip £7. Pig iron is in some cases again 
slightly dearer to buy. There is still a restricted supply 
and an absence of stocks reported. At the present time, 
it is stated, all the make of the blast furnaces is going into 
consumption, and smelters consequently do not seem prepared 
to accept forward delivery contracts, except at the maximum 
a In one instance it is recorded that negotiations for 
000 tons of pig iron fell through owing to a difference of 6d. a ton 
between buyers and sellers. Quotations are about as follows :— 
Staffordshire cinder forge, 50s.; part-mine, 57s. 6d. to 67s. 6d.; 
best ditto, 77s. 6d. to 80s. Midland brands are quoted at 52s. to 
53s. for Northampton, 53s, to 54s. Derbyshire, and 54s. to 55s. for 
North Staffordshire. In relation to unmarked bars, the announce- 
ment that manufacturers in other districts are carrying out the 
agreement arrived at last week should make easy the securing of a 
further advance in this class of iron, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Manchester.—The strong upward tendency in prices referred to 
in previous notes is fully maintained, and it would seem to be 
a4 admitted that, for the present at least, the lowest point 
been seen, Notwithstanding this, and the possibility that with 





any material development of requirements there may be further 
upward movements, it is still exceptional where buyers show much 
anxiety to cover more than their immediate wants. As intimated 
last week, the position is difficult to understand, and this is pro- 
bably the result of excessive caution and want of confidence in the 
future, due to the not very satisfactory conditions that have pre- 
vailed for some time past in some of the important Lancashire 
industries. 

Engineering firms here and there still complain of slackness, but 
reports generally indicate a steady improvement in the position. 
Heavy stationary engine builders, who have been but very indiffer- 
ently engaged for some time past, have in one or two cases recently 
booked important orders, a considerable portion of these being for 
South Africa. Machine tool makers, with few exceptions, are 
gradually filling up their shops with new orders. Boilermakers 
continue generally well supplied with work, and activity is being 
fully maintained in the locomotive building and all branches of the 
electrical engineering trades, 

An absence of any briskness of inquiry was again a noticeable 
feature on Tuesday’s Iron Change meeting at Manchester. In 

ig iron transactions for the most part continue very much from 
cond to mouth, but the business passing through is more than 
sufficient to take away all that makers have to offer. Here and 
there, on one or two brands, merchants are still cutting the 
market, but, so far as makers’ quoted rates are concerned, these 
show a continued upward tendency. 

The Lincolnshire makers, at their meeting on Friday, advanced 
their basis rates 6d. per ton, bringing them to the level of what in 
most cases were the previous actual selling prices. Delivered 
Manchester the minimum for No. 3 foundry is now 54s. 6d. net, 
with some of the makers, who have little or nothing to offer, 
quoting 55s. 6d., and this figure has been got on occasional small 
sales, Derbyshire iron, which is also scarce, varies somewhat 
according to quality, but good brands are not quoted under about 
57s. 6d. to 58s, 6d. net, with Lancashire makers now asking 60s., 
less 24 delivered Manchester. Finished iron makers are not at all 
willingly paying the higher rates for forge qualities; but where 
they are in actual want of supplies, these are only obtainable at 
the full quotations, which are now not under about 55s. 6d. less 
24 Lancashire, and 54s, 2d. net Lincolnshire, delivered Warrington. 
Middlesbrough and Scotch brands, although there is perhaps no 
really quotable advance, have stiffened upon last week’s rates. 
Delivered by rail Manchester, 59s. 4d. net is the minimum at 
which Middlesbrough could be bought, with general quotations 
more nearly 59s. 7d. to 59s. 10d. net. Scotch iron, delivered 
Manchester docks, is quoted about 59s. Eglinton, 63s. Glen- 
garnock, and 63s. 9d. Gartsherrie, net cash. 

Finished iron makers are not securing much new business at the 
recently advanced rates of £6 15s. for bars, delivered here, 
merchants and users being in most cases pretty well covered for 
the present by purchases made at £6 12s. 6d. With the further 
upward move in pig iron, however, makers are forced into holding 
firmly to their full rates, and where any new business is booked 
these have to be paid. Sheets remain strong at £8 10s., and hoops 
steady at £7 2s. 6d. random to £7 7s. 6d. special cut lengths, 
delivered here, and 2s. 6d. less for shipment. 

In the steel trade there is plenty of inquiry stirring—in fact 
more than makers can entertain, and prices show a general harden- 
ing. Hematites, although they do not move upwards in the same 
way as ordinary pig iron, are very firm at the quoted rates of 69s. 
to 70s. net, delivered Manchester. Local made billets are quoted 
£4 18s. 9d. Warrington, and £5 Manchester, net. For steel bars 
quotations have in some cases stiffened up to £6 15s. as the 
minimum, but £6 12s. 6d. is still a price at which orders could be 
placed. Common steel plates average £6 5s. to £6 7s. 6d., 
with £7 10s., less 2, the minimum quotation for boiler plates, 
delivered Manchester. I may add that the Park Gate lron 
and Steel Company, which district has hitherto acted inde- 
pendently, has now joined the Boiler-plate Makers’ Asso- 
ciation. There would, however, seem to be some grievance 
with regard to the low quotations for locomotive plates, 
which, notwithstanding they are supplied subject to all sorts 
of severe tests, can be ught from associated boiler plate 
makers at 10s. to 15s. below the list basis rates for ordinary boiler- 
making qualities. 

The Council of the Amalgamated Society of Engineers has 
decided to take a sort of census with a view of ascertaining the 
number of men connected with the organisation that are engaged 
in the various branches of trade. Inquiries, it is stated, are often 
made for information of this character, which would therefore 
seem to be necessary to supply a long-felt want. The branch 
secretaries are instructed to make the requisite returns by the 2nd 
—— from the home districts, and the 2nd November from 
abroad. 

J. E. H. Andrew and Co., Limited, of Reddish, have secured an 
order from Monks, Hall and Co., Warrington, for a 200 brake 
horse-power gas engine of their double-cylinder type, to be worked 
with Mond gas. The firm has recently supplied to a printing 
works in Manchester two 300 horse-power double-cylinder gas 
engines, one with electric and the other with tube ignition, and 
they have also built two 200 horse-power engines of the double- 
cylinder design for Messrs. Nettlefold, and two of 250 horse-power 
each for the United Alkali Company. 

The new works of Craven Bros., Limited, at Reddish, which 
form practically an extension of their works in Manchester, have 
during the last few months got into full operation. The works at 
Reddish are at present being chiefly devoted to the production of 
cranes both of the electric and other types, and the large erecting 
shop, which has three bays, has heen specially equipped for this class 
of work. A considerable number of large cranes have already been 
turned turned out at the Reddish works, these including four out of 
anorder for eight 50-ton electric cranes for the British Westinghouse 
Company’s works at Trafford Park, having a span of over 90ft., 
and they have additional contracts in hand for cranes of different 
— for the same company, as well as important orders for 
other works. The Reddish works, I may mention, also comprise a 
large foundry and a smithy, these departments having been 
entirely transferred from the Manchester works, where the manu- 
facture of machine tools and cranes is being carried on as hitherto. 
The electric driving power at the Reddish works is obtained from 
a special generating station which the firm have put down. 

he stoppages of collieries caused by wages disputes with the 
datallers and pit lads have during the t week very much 
disorganised business in the coal trade. In this district they have 
not assumed ‘quite the same serious proportions as in the neigh- 
bouring counties of Yorkshire, Derbyshire, and Nottinghamshire, 
but there have been temporary stoppages at many of the pits, 
which for the time being have thrown ordinary operations a good 
deal out of gear, and have occasioned coneideeaie inconvenience 
and annoyance both to coalowners and their customers. So far as 
the general demand is concerned, this continues only moderate ; 
but the temporarily restricted output in this and other colliery 
districts has ewe and there caused some shortage of supplies to 
meet the requirements of consumers, and has tended to harden 
prices where recently there has been a good deal of cutting to get 
rid of surplus production. 

Requirements for house-fire coal continue small, with slight 
fluctuations, such as the recent sudden change in the weather 
brings about ; but collieries are getting ena the summer in a 
satisfactory manner, so far as prices are concerned. There is no 
giving way in their quoted list rates, with just now very little 
cutting in the open market to get rid of surplus output, and it 
would seem to be practically assured that prices will remain with- 
out any really quotable change, the season being so far advanced 
that collieries do not anticipate having to face any necessity for 
reduction, 

The lower qualities of round coal suitable for steam, forge, and 
general manufacturing purposes, although in special cases prices 
are still being rather cut for prompt clearancé ‘sales,- or short 
delivery contracts, are maintaining a steady tone as regards regular 





trade, and for contracts over the ordinary period. At the pit 
mouth 8s. 6d. to 9s. remain about the current quoted rates for 
good qualities of steam and forge coals, and it is only for special 
clearances that under these figures is being taken. 

Engine fuel is maintaining the hardening tendency referred to 
in last week’s report, and there is also a much smaller quantity of 
slack offering on the market. This no doubt is in considerable 
measure due to the pit stoppages and other special conditions, and 
whether it represents anything more than a temporary improve- 
ment in this important section of the trade remains to be seen. 
For the present at least the low-cut prices which were recent] 
disorganising the market have to a large extent Suppumned, 
owing to pits in some of the outside districts from which surplus 
supplies were being pushed for sale being now stopped. Certainly 
the hardening in prices is not due to any appreciably increased 
demand, the Lancashire cotton trade remaining in a very unsatis- 
factory position, whilst, although there is an improvement in the 
iron trade generally, in other branches of industry which are the 
principal users of slack there is so far no largely increased con- 
sumption. At the pit mouth the better descriptions of Lancashire 
slack are firm at from 6s. 6d. to 7s. per ton, with only the very 
commoner sorts of slack to be bought under about 5s. at the pit. 

The shipping trade remains quiet, and there are some very low- 
cut prices for inferior sorts of steam coal, which are to be bought 
for delivery Mersey ports as low as 9s. 6d. per ton, whilst short 
forward contracts for steam coal can be placed at about 9s. 9d. per 
ton, with some of the better qualities quoted 10s. to 10s. 3d., 
delivered Garston Docks, or High Level, Liverpool. 

For coke an active inquiry is still the general report from 
makers, with the demand in many cases more than sufficient to 
take off all they are producing. Prices remain without quotable 
change, but there is a tendency to stiffen here and there on con- 
tracts for forward delivery. 

Barrow.—The business doing in hematite pig iron is very steady, 
and makers are well off for orders. The demand is maintained as 
well on prompt as on forward account, and on behalf of both 
general users and makers of steel. No change has taken place in 
makers’ prices, and 6ls. is still the value of mixed Bessemer 
numbers, net f.o.b. Warrant iron is lower in price at 59s. 9d., net 
cash sellers, buyers 14d. Jess, but holders are very firm, and there 
is practically no iron available at these rates. Warrant stocks 
stand at about 15,000 tons. There are 37 furnaces in blast, one of 
which is employed on spiegeleisen, as compared with 35 in the 
corresponding week of last year, and all the additional iron being 
made is going directly into consumption. 

Iron ore is in brisk demand, and firm prices are ruling at 12s. 
for good average native sorts net at mines ; 15s. 9d. to 16s, is the 
price of Spanish ores, which are being largely imported. 

The casting of ingot moulds direct from blast furnaces has been 
successfully accomplished by the North Lonsdale Iron and Steel 
Company at Ulverston, and this promises to be a very satisfactory 
branch of trade. 

Steel makers are busily employed in practically all departments 
of their works, and the tone of the market is good all round, but 
more particularly so in regard to heavy steel rails, which are in 
very full demand, and every indication is presented that still 
larger orders will soon be available. The Germans, however, are 
getting a fair slice of the trade which is being done, and no com- 
plaint can be raised on this score, inasmuch as British makers 
have their hands quite full of orders, and are likely to be 
busy for a long time to come. £5 10s. is the combination price 
which is being adhered to by all makers for ordinary sections. 
Tram rails are being largely ordered forward, and there is a better 
business doing in steel shipbuilding material, and particularly soin 
plates and heavy steel castings. 

Shipbuilders and marine engineers hope to be busier in the 
course of a short time, and they are at present devoting much 
attention in the direction of the rapid delivery of the orders the 
have in hand on Admiralty and general account. During the nak 
some further satisfactory trials of the British submarines built at 
Barrow have taken place outside Barrow Harbour. 

The coal trade is quiet, and coke is only a slow trade, prices 
being still comparatively low. 

Shipping is busier than it has been of late. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THE coal trade in South Yorkshire is in a very disturbed and 
unsettled state, owing to the pit lads refusing to work, and thereby 
causing stoppages at many collieries, as the men are unable to 
work without the boys. The chief cause of the trouble is in 
respect of the working out of Lord James’ award, though in some 
instances other grievances are also put forward. The pits at 
Denaby and Cadeby are still idle through the dispute respecting 
the “bag dirt” question. 

There is no great demand for house coal at present ; but the 
frequent stoppages by lowering the output enables owners to keep 
prices up. Less has been sent to London and the Eastern Counties, 
the best sorts being most in request. Best Silkstones are 12s. to 
12s. 6d. per ton, with secondary sorts now obtainable at 10s. to 
10s. 6d. per ton. 

The steam coal trade is active, and large quantities are being 
sent to Hull, Goole, and Grimsby for shipment, while the home 
consumption is about up to the average. Orders for Baltic ports 
are now fairly large. Values are firmer, large supplies covering a 
period being obtainable. at from 8s. 9d. per ton, but for small 
orders the quotations are 9s. 6d. to 9s. 9d. per ton. The railwa 
companies’ locomotive fuel contracts have not yet been completed. 
The Midland Railway Gompany has placed some part of its 
contract with a South Yorkshire firm at 8s. 9d. per ton ; but it is 
denied that this price is general, and a large quantity of coal, it is 
stated, will have to be purchased in the open market unless the 
coalowners’ terms are accepted. 

There is a better call for small coal and slack, and the frequent 
stoppages have caused stocks to be diminished, and supplies during 
the past few days have been somewhat short. Good coking slack 
and smudge makes about 4s. 3d. to 4s. 6d. per ton at the pits, 
and is in good demand. ‘The coke trade remains steady. 

In the iron trade the demand is somewhat better, the improve- 
ment being more marked in the commoner irons used for foundry 
and forge purposes. Lincolnshire and Derbyshire qualities are in 
the best request, these irons being scarce, with every prospect of 
continuing in that condition for some time. The cause is easil 
accounted for. Ironmasters have their order books fairly full, 
and, looking ahead, they anticipate increased business which will 
bring them better terms. At the same time, stocks of pig iron of 
all qualities arelow. With the improvement in the raw material 
there is also a better trade doing in finished iron. The advances 
in pig iron, of course, have had the usual effect of sending up the 
values of finished iron, and it seems pretty clear that the advances 
already made will soon be followed by others. In several markets, 
notably in the North and the East, the United States manufac- 
turers continue to buy, and this relieves competition, while it 
enables home makers to maintain their prices. South Yorkshire 
bar iron makers, following the lead of Birmingham, have advanced 
prices 5s. per ton. Quotations for iron delivered in Sheffield at 

resent are :—West Coast hematites, 68s. 6d. to 69s. 6d. per ton ; 
st Coast ditto, 63s. to 64s.; Lincolnshire, No. 3 foundry, 51s. to 
52s.; forge ditto, 50s. 6d. to 51s. ; Derbyshire, No. 3 foundry, 53s. 
to 54s.; forge ditto, 50s. to 50s. 6d. ; bars, £6 l5s. to £7 ; sheets, 
£8 12s. 6d. to £8 17s. 6d. 

In the military material departments there is more evidence of 
activity in the armour-plate mills in anticipation of the Admiralty 
orders ; a considerable amount of work is being done in advance, 
the result being that the operations of rolling and casting are 
gradually assuming some measure of activity. It will be some 
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time yet before the finishing departments can be busy, but the 
movement, such as it is, is exceedingly welcome. 

There is also more doing in the e ineering departments, 
although the work is somewhat unevenly divided. Railway orders 
come in very slowly both on home and foreign account. India 
continues to be the principal customer. Railway material for 
South Africa cannot be much longer delayed. 

In the lighter trades of the city there is little change to report. 
The home demand continues very quiet. A feature of the foreign 
business which is more animated is an increasing use of cutlery 
hafted with celluloid and other substitutes for ivory. 

Apolo Kagwa, Prime Minister of Uganda, or the Katikiro, as he 
is known in his own country, came to Sheffield this week. On 
Tuesday he visited the works of Messrs. Charles Cammell and Co., 
where he saw the process of the manufacture of shells, files, rail- 
way tires and springs, and also the forging of a gun. A portion 
of the citadel armour for H.M.S. Commonwealth was rolled in 
order that the distinguished visitor might witness the work. 
Nothing excited his curiosity more than seeing molten steel flow- 
ing into an armour-plate mould. The Katikiro expressed a great 
desire to see the manufacture of bricks, and on Wednesday morn- 
ing visited the works of the Sheffield Brick Company, where he 
exhibited great interest in the operations, and was delighted to be 
able to carry away some samples of bricks as well as of the 
materials used. He afterwards inspected the establishments of 
Messrs. Joseph Rodgers and Sons and Messrs. Walker and Hall, 
leaving for Manchester in the evening. A number of Indian visitors 
were also in Sheffield on the 28rd and 24th inst. 








NORTH OF ENGLAND 
(From our own Correspondent.) 

WHILE the finished iron and steel industries in this district are 
in a generally unsatisfactory condition, worse indeed than they 
have been for several years, and while prospects of an improvement 
in them are poor, there is considerable activity in the pig iron 
trade, with strong prices and rather rapidly declining stocks. The 
brisker business in pig iron is due almost solely to American 
influence, for there is nothing at home to justify it, neither is there 
anything in connection with our continental trade which tells in 
favour of an improvement. Prior to 1880, the United States took 
the first ae oversea as a buyer of pig iron from the Cleveland 
district, but in the last twenty-two years has had scarcely any 
iron from this side. However, this year there has been a resump- 
tion of American buying in this country, and Cleveland, —— 
first half of this year, forwarded over 25,000 tons. here has been 
extra brisk buying during the last few weeks, and it is probable 
that the shipments for July will fail very short of what they were 
over the previous six months. Jt is certain that over 30,000 tons 
will be sent from the Tees to America before the end of August, for 
steamers tocarry that tonnage have within the last few days been 
chartered, and protably more will be despatched, as no doubt iron 
has been sold for next month’s delivery, the steamers to convey 
which have not been arranged for, and further sales are also 
probable. 

When itis considered that foundry iron, which is principall 

uired by the Americans, is scarce, it is expected that there will 
be heavy withdrawals from the stock in the public stores. The 
demands cannot otherwise be satisfied. A few days ago there were 
large purchases of Cleveland warrants, and it was said these were 
on American account. There has been a heavy decrease in the 
stock in Connal’s stores during the last few days, in fact, on Satur- 
day the decrease was 7320 tons, a my and reduction than was ever 
before known in a single day, and in the four working days ending 
with Wednesday, 11,443 tons were taken out. Thus the stock, 
which at the commencement of the month was at 152,262 tons—the 
largest quantity held for several years—had by the 28rd been 
reduced to 139,625 tons, and even heavier decreases than these 
may be looked for, as enough iron cannot be got from the makers, 

But the Americans are taking not only ordinary Cleveland iron, 
but also hematite and spiegel, and the makers of the last named, 
partly on the strength of this, have raised their price 5s. per ton, 
viz., to Basic iron would also be bought, for the supply is 
much short of requirements in America, and plenty of inquiries are 
received here for it ; but the!makers of basic iron in the North of 
England are not in a position to export any, as all that is produced 
is required at home. The Americans seem to be as unsuccessful in 
getting basic iron from Germany, which is the largest producer of 
it inthe world. But the Germans, like our local producers, have 
no surplus to send out of the country. The improved business in 
—_ iron in this district is due to the revival of demand in the rail 

e. 

The supply of Cleveland foundry pig iron continues short of the 
requirements, notwithstanding that there is so little doing with the 
Continent. Ship on this account complain of r-wmonese A in some 
cases in getting their steamers loaded promptly. General ly makers 
are asking 51s. 6d. per ton for early f.o.b. deliveries of No. 3, but 
sales during the last few days have been mostly at 51s. 3d., and 
less will not be accepted for August deliveries, because producers 
are well supplied with orders for execution in that mon‘ No. 1 
is at 53s. 3d., and grey forge at 50s. 3d. The lower qualities of 
Cleveland pig iron are not nearly so scarce as foundry numbers, 
and prices are relatively not so good. Thus grey forge is obtain- 
able at 49s. 3d., mottled at 48s. 6d., and white at 47s. 9d., all for 
early delivery. 

e better prices for East Coast hematite pig iron reported last 
week have not been maintained this week, as some sales of mixed 
numbers have been reported again at 57s. But makers have not 
taken that, their price being 57s. 6d., which itself cannot cover 
cost of production, even under the most favourable circumstances. 
The lower — have been asked by- second hands, who were 
practically forced to sell, as they could not accept delivery of iron 
due to them this month. With dearer ore lower prices of hema- 
tite Pig iron could not generally be looked for, particularly with a 
demand springing up from America. Rubio ore has been sold this 
week at 16s. per ton delivered at wharf in this district, 

In the plate and angle trades business is very slack, and 
prospects of improvement are not good, nor will they be as long as 
the shipbuilding industry is depressed. The falling off in ook at 
the shipyards is clearly shown by the returns of Lloyd’s Register. 
The work in hand among the shipbuilders is 20 per cent. less than 
it was in the autumn of last year; but, nevertheless, prices are 
maintained, as producers do not see that they would secure any 
increase of work by lowering their quotations when there is so 
much shipping lai —~ many of those in employment are 
being run at a loss, e makers’ combination keeps steel ship 
plates at £5 15s., less 2} per cent. Steel shi angles are at 
£5 12s. 6d., less 24 per cent. Ircn ship plates and angles are firm 
at £6 2s. 6d. The Consett Iron Company, which is one of the 
chief producers of steel plates in the North of England, will pay 
the ordinary shareholders, for the year ended June 30th last, a 
dividend at the rate of 30 per cent.; but in the previous year 
50 per cent. was paid. 

e steel rail trade continues to improve, and rospects are 
regarded as very encouraging. For heavy steel rails the official 
price is £5 10s. net at works. Steel railway sleepers are quoted at 
£6 10s. net, and cast iron chairs at £3 12s. 6d. net ; but the 
improvement in the demand for sleepers and chairs has been by no 
means as noticeable as that for rails, 

At Tyne Dock, the North-Eastern Railway Company is introduc- 
ing a system of signalling which has long been in use in the United 
States. It is the Westinghouse electro-pneumatic system, and 
the saving in cabin space and labour is said to be 50 per cent, on 
the present system. 

The coal trade is showing further im 
both of steam and gas coals are gene! 
are working well, and prices are strong 


rovement, and shipments 
'y satisfactory. Collieries 
for the better qualities, 


Best steam coals are at 11s. 6d. per ton f.o.b., and best gas about 
9s. 6d., and these figures are realised as well for forward as for 
early delivery. The demand for coke on export account is better, 
and that for furnace coke is well maintained. The price of the 
former is 17s. 6d. to 18s. f.o.b., and of medium coke 15s, 3d. per 
ton at the furnaces on Teesside, 

The death is reported of Mr. Ralph Dunn, under-manager of the 
Lambton Collieries Company’s Harraton Colliery, near Penshaw. 
He was practically the first working man in the district to obtain a 
Government certificate as manager of a coal mine. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Business has been practically suspended in the iron trade this 
week, in consequence of the Glasgow Fair holidays. The pig iron 
market was closed on Thursday of last week until Tuesday of this 
week, but since then there has really been very little doing in 
warrants. Consumers’ works are closed, and dealers and speculators 
are on holiday. 

The prices of Scotch warrants are steady, about 56s. 6d. cash. 
Cleveland warrants are at 51s. 2d. to 51s. 3d. cash, and 51s, 4d. to 
51s. 5d. for delivery in one month. Cumberland hematite has 
been at 60s. 44d. cash. 

For Scotch hematite there has been little or no demand, in con- 
sequence of the steelworks being closed, but merchants quote 
61s. 6d_to 62s, per ton for this class of iron, delivered at the West 
of Scotland steelworks. 

Scotch makers’ prices are well maintained, and some brands are 
so scarce that they are not quoted. Carnbroe, No. 3, is uoted, 
f.o.b. at.Glasgow, 55s. 6d.; Clyde, No. 1, 67s.; No. 3, 58s.; Calder, 
No. 1, 67s.; No. 3, 58s, 6d.; Gartsherrie, No. 1, 67s. 6d.; No. 3, 
59s.; Summerlee, Langloan, and Coltness, Nos. 1, 70s.; Nos. 3, 
59s.; Glengarnock, at Ardrossan, No. 1, 683.; No. 3, 58s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 59s.; No. 3, 55s.; Dal- 
mellington at Ayr, No. 1, 59s.; No. 3, 55s.; Shotts at Leith, 
No. 1, 70s.; No. 3, 59s. 

There are 86 furnaces in blast in Scotland compared with 74 at 
this time last year, but in quite a number of cases the furnaces 
have this week been on slack blast and merely left alight. 

The shipments of pig iron from Scottish | yt in the past week 
amounted to 8643 tons compared with 4010 in the corresponding 


mens best, £5 2s. 6d. Fie plies: Bessemer steel coke, 13s, 6d, 


Sie’ 
to 13s, 9d.; Siemens coke finish, 13s. 9d. to 14s.; ternes per double 
box, 28 by 20 c., 263, 27s., to 28s, 6d.; best charcoal 
15s, 6d. to 16s. 6d.; big sheets for galvanising, 6ft. by 3ft. by 30» 
os ton, £10 10s. to £10 15s. ; finished black plate, £10 lds, tony 
lock tin isat £125 10s. to £1265s. Spelter, £19 2s. 6d, Lead, £11 10s, 
Soper: Chili_ bars, £52 16s. 8d. to £52. Iron ore maintained, 
Cardiff and Newport prices are:—Almeria, 14s. 3d. per ton. 
Rubio, 14s.; Tafna, 15s. Pitwood has shown more than a dis. 
position to advance. Norwegian timber is in repute since the 
commendation passed upon it at the last agg J of the South 
Wales Engineers’ Society. Latest Cardiff price, 18s. 3d. 

In all reasonable expectation the prospects of the tin-plate trade 
of Wales may now be regarded as hopeful. The arrangement 
between employers and men has now been pony adjusted, and 
this is practically binding for twelve months. Short tonnage last 
week caused an increase of stock. This is only a temporary eyil, 
Much more animation is now established at the mills, hange and 
improvements are marked in all directions, and repairs have been 
considerable. 

The industrial activity in Wales is not confined to the south, In 
North Wales, where it is conjectured a large quantity of the gold 
won in old British and in Roman days was obtained, is now the 
scene of several spirited ventures. One I see is floated this week 
with a capital of £100,000. The site is in the auriferous nei h- 
bourhood of Festiniog. Doubtless the success of St. David's Gold 
and Copper Mine, to which I have referred at various times, is 
prompting investigation, which under good mining guidance may 
succeed. In the colliery enterprise near Carnarvon ring is pro. 
ceeding well, a depth of 80 yards has been reached, and as the 
seam which dips on the Anglesey side has been reached there, 
hopes are strong for the Carnarvon winning as well, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Activity in the pig iron trade is slack, and the malleable iron 
and steel departments have also been only moderately occupied 
during the week, and there was altogether even less done than 
before, at least so far as inland business is concerned, Several 
firms have been able to secure export orders of some weight, and 
are likely to remain well engaged for the next few weeks. The 
tendency of prices was downward in a good many cases, but, 





week, showing an increase of 4633 tons. The total hiy ts for 
the present year to date are 182,340 tons, being 33,449 tons more 
than in the corresponding period of 1901. 

The finished iron and steel works, foundries, and manufactories 
generally in Glasgow and a wide district surrounding are all closed, 
and the workmen and salesmen on holiday, so that there is really 
no business being done. 

The coal trade is quiet in the inland department. The past 
week’s shipments were, however, good from the Scottish ports, 
amounting in the aggregate to 232,795 tons, compared with 
238,425 in the preceding week, and 125,903 in the corresponding 
week of last year. Steam coal is quoted f.o.b. at Glasgow 9s, to 
9s. 3d.; splint, 9s. to 9s. 6d.; and dll, 9s. to 9s. 9d. per ton. 

In accordance with the award of Sheriff Jameson, the arbiter, 
the Scottish coalmasters have given notice of a reduction of 6} per 
cent. or 3d. per day in the colliers’ wages, which takes effect at 
once, and it is expected that the men will loyally acquiesce in the 
arbiters’ judgment. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


CoLLIERs during the last week have had experience of another 
sliding scale. Steam coal prices have been generally working 
downward, and are sold in the 15s. groove. On Tuesday it was 
strongly affirmed on ’Change, Cardiff, that the production at 
collieries had exceeded the demand. After that there was a 
slight halt in the sliding process, and there is just the probability 
of a continuance of the halt, and then a reaction, on the down- 
ward movement again, which is more likely. Slackness in house 
coal collieries is pronounced all over the district. Semi-bituminous 
coal yews are firm, showing the continuance of a steady demand. 
Small coal figures are maintained. There has been an improved 
export at Swansea compared with the previous week. In patent 
fuel there is more briskness at Cardiff than at Swansea. note 
that Swansea export last week was under 9000 tons, while this 
week Cardiff despatched 4000 tons in one ‘o to Cronstadt. 

The ‘stop day” action, claim over £70, , is now on in the 
London Courts, and is being vigorously prosecuted. Many of the 
leading colliery authorities are away, and the inaction on Change 
this week is marked. 

Latest Cardiff prices are as follows :—Best steam coal, 15s. 3d. to 
15s. 6d.; seconds, 14s. 6d. to 15s.; 8, 13s. 6d. to 14s. 3d.; best 
small, 7s. 6d. to 7s. 9d.; seconds, 6s. 9d. to is. 3d. ; other kinds, 6s, 
to 6s. 6d.; best Monmouthshire, 13s. 3d. to 13s. 6d.; seconds, 
lls. 9d. to 12s, 3d.; best semi-bituminous small, 7s. to 7s. 3d. ; 
seconds, 6s, to 6s. 3d.; best house coal, 15s. to 16s, ; seconds, 
lls, 6d. to 14s,; No. 3 Rhondda, 14s. 3d. ; brush, 11s. 9d. to 
12s, 3d. ; small, 9s. 6d. to 10s.; No. 2 Rhondda, 11s. ; through 
and through, 8s. 6d. to 9s. 6d.; small, 6s. 6d. to 6s. 9d. 

Potent fuel, 15s. 6d. to 16s. Coke is in strong demand, indi- 
cating activity at works, and good colonial requirement. This 
week Cardiff exported cargoes to San Francisco and Venice, 
Furnace is at 17s. 6d. to 18s, 6d.; good foundry, 19s. to 23s.; 
and special, 23s, to 23s. 6d. 

In the Swansea district there has been more activity, and at the 
Old Pit, Birchgrove, better work done. 


- 


In the Swansea and other anthracite districts good reports are | 2, 


current of activity in that brand. 

Swansea coal prices are much about the same. Latest this week 
were as follows :—Best malting, 20s. to 20s. 6d.; seconds, 18s, 6d. 
to 19s. 6d ; big vein, large, 17s. to 17s. 6d.; red vein, 12s.; machine- 
made cobbles, 22s.; ditto, nuts, 25s.; ditto, rough peas, 12s.; fine 

, 12s.; rubbly culm, 5s. 3d. to 5s. 6d.; duff, 3s. 3d. Steam, 
T5s. to 15s. 6d.; seconds, 12s.; bunkers, 9s, 6d.; small, 7s. Bitu- 
minous: No, 3, Rhondda, 14s.; No. 2, Rhondda, 11s. 6d. to 12s.; 
all Swansea, f.0.b., cash 30 days, less 24. 

The ranks of old colliery owners and officials, much thinned this 

ear, have again suffered by the death of Mr. D. Sims Rees, of 

aesteg, agent for North Navigation, and chief manager of the 
collieries. He was held in t esteem. 

Most of the iron and steel works are doing well. It is current 
matter of remark at Dowlais that under the present vigorous 
management the make of rails, sleepers, bars, &c., has been 
doubled. Large rail despatches continue from the Hill works and 
from Monmouthshire, and the sidings at various stations indicate 
the increasing demand for steel tin-plate bar. In rails Cardiff sent 
away this week a large cargo for Kurachee and the Persian Gulf, 
and Newport consignments of note for Birkenhead and Somerset, 
Pig iron came in principally from Grimsby, and yh met also 
received pig iron from Plymouth and 499 tons of steel billets from 
Rotterdam. 

Port Talbot imported this week some pig iron from Amsterdam, 
and —— exports sent copper and tin-plates to France. On 
Change, Swansea, mid-week, a marked buoyancy of tone was 
noticeable, all being gratified at the settlement. It was stated 
that the pig iron market was firm, with a slight advance in prices, 
Iron and steel works well occupied. Little change in price, and 
buyers continue to hold off. Quotations firm. iron, Glasgow 
warrants, 56s. 6d. to 56s, 8d. cash ; Middlesbrough, No. 3, 51s. to 
51s. 2d.; other numbers in proportion. Hematite warrants, 60s, 
to 60s, 8d. for mixed numbers. Welsh bars, £6 2s, 6d.; sheet iron 

















and steel, £8 2s. 6d. to £8 7s. 6d.; steel rails, heavy, £5 10s. to 
£5 12s, 6d.; light, £6'10s. to £7 12s, 6d.; Bessemer steel bars, £5; 


officially, no alterations have taken place. 

On the whole, quotations for raw material are in no proportion 
to those for finished iron, and an advance in the prices for the 
latter would be most desirable. The German Bar Convention will 
probably resolve on a rise of M. 7 and M. 11.50 oa for bars at a 
meeting that is to be held in Diisseldorf shortly. There is next 
to no business done in heavy plates for boiler-making purposes ; 
only very small hand-to-mouth purchases are being made. In 
the sheet trade a slight improvement could be felt recently ; most 
of the old contracts that had been secured at very low prices 
before the Sheet Convention was formed will soon be executed, 
and fresh orders are likely to fetch higher quotations. In the rail 
department numerous foreign inquiries have been received, but 
contracts of any weight could not be secured. The Rail Conven- 
tion has been prolonged for another five months. 

The Silesian ironworks continue tolerably well em loyed, though 
chiefly for foreign consumption, and they have to take exceedingly 
low prices. Stocks in pig iron remain about the same as before, 
demand being equal to production in most cases. Scrap iron is 
flat, and the heavy plate trade leaves much to be desired ; while 
the hoop mills have secured work for many weeks ahead, and the 
business in girders shows a fair briskness. Activity increases at 
the iron foundries, as both the Silesian and the Saxon rolling mills 
have given out numerous orders, 

The German coal market has not shown the slightest tendency 
to improve, but continues depressed, as before. 

No change can be perceived in the condition of the Austro- 
Hungarian iron market, dulness prevailing in most branches ; there 
was even a falling off noticeable against previous weeks in the 
demand for structural material. 

A quiet but tolerably firm tone is maintained in the French iron 
industry. In the Ardennes the market is steady, and in the north 
the majority of the works are pretty full occupied, principally on 
orders of previous date ; only a very small number of fresh contracts 
could be secured, 

Deliveries are small on the French coal market, and prices do not 
show wry ene against previous weeks. The wages question has 


not yet been settled. 

Last week a slight improvement could be noticed in the Belgian 
iron trade, due, most likely, to the fact that the metaliurgic works 
resolved to resist firmly the downward movement in prices. Also 
the decrease in the German competition forsteelhas been favourable 
to the Belgian iron business. Phe works in the Litge district are 
perhaps the most satisfactorily engaged, having a good supply of 
orders for rails ; the machine shops likewise report themselves 
well uccupied. The Société de Bonehill was fortunate in securing 
an order for 12,000 tons pig iron for America at 9-50f. per ton. 

Prices for engine coal ah been maintained with a good deal of 
firmness on the Belgian coal market last week ; steam coal fetches 
11f. per ton ; for small coal 13f. per ton is given. House coal is 
likewise pretty stiff, though demand is but limited. 

According to newspaper reports, the building of a large. dock- 
yard and floating dock in the Emden harbour is being contem- 
plated, and the financial aid for the undertaking, which is to be 
carried on by a joint stock company, will be received from indus- 
trial centres in Rheinland-Westphalia. 

Value of French general import during the first six months 
of present year was, poten: “= to statistical statements, 
2 251,824,008, against 2,241,100, . for the same period the _ 
before ; value of export was 2,083,205,000f., against 2,014,697, 
for the first six months in 1901. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


RICHMOND AND CHANDLER, Limited, Manchester, agrieultural 
machine makers, declared dividends of 6 per cent. per annum on 
6 per cent. preference shares, making 6 per cent. for the year; 6 
per cent. per annum on ordinary shares for the year. Both pay- 
able on July 17th. £500 to depreciation. 

Mr. HERBERT W, Umney has i offices at 46, King William- 
street, as representative of W. R. Renshaw and Co., Limited, of 
Stoke-on-Trent; Isaac Storey and Sons, Limited, of Manchester ; 
Pollock, Whyte and Waddell, of Johnstone, N.B.; T. D. Robinson 
and Co., Limited, of Derby; and Mason Brothers, of Cradley 
Heath. 








THE Society OF MoDEL ENGINEERS.—On Thursda: , July 17th, 
& party of members of this Society ym a visit to the Rugby works 
of Messrs, Willans and Robinson, Limited. The opportunity of 
inspecting such a well-organised and up-to-date establishment 
was much appreciated by the members, who evinced great interest 
in the tools and methods adopted to secure the accuracy of work- 
manship and interchangeability of parts for which this firm has such 
an excellent reputation. Earlier in the day the Society paid a visit, 
re the courtesy of Mr. F. W. Webb, to the locomotive running 
sheds of the London and North-Western Railway, under the 
personal guidance of Mr. C. J. Bowen Cooke. Votes of thanks to 
those who had extended to the Society the various facilities 





were proposed by the chairman, Mr, Percival and 
cordially adopted: ‘ 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 16th. 

AMERICAN consumers of iron and steel are 
deeply interested in the English and German 
markets. Our latest cable is that English pig 
shows a decline of 7d. on Scotch, and 6d. on 
Middlesbrough. During the past week there 
were entered at this port 2600 tons of steel and 
steel products, including steel rails and pig ; 
2600 tons of pig iron and 1250 tons of old iron 
and steel. There is a temporary decline in the 
demand for billets, and in consequence German 
steel has been offered by cable at 29-50 dols. 
Philadelphia without i, buyers. The 
nominal prices for billets at ittsburg to-day 
is 32dols. A good many mills are getting steel 
promptly, and this fact eased up anxiety con- 
siderably ; in fact, some buyers are saying that the 
reports for the past two or three weeks have been 
more alarming than were n . This, how- 
ever, is a question, and shrewd buyers are still 
quite anxious to secure large supplies for autumn 

elivery. 

The ee sheets of the American Iron and 
Steel Association show that on December 31st 
there were in Canada 14 furnaces for the produc- 
tion of pig iron, and four more building with an 
annual capacity of 880,000 tons. There were 
18 rolling mills and steel works, and two building 
with an annual capacity of 834,400 tons steel, and 
425,000 tons ingots, and 400,000 tons blooms, 
billets, and slabs, and 180,000 tons steel rails. 

The situation in the iron and steel market 
throughout the States is virtually the same as a 
week or two weeks ago. The slight decline in 
demand for steel billets is attracting a good deal 
of attention, and inquiries are now being made 
to ascertain the nature of the cause, in view of 
the statements that have been made all along of 
the over-sold conditions and the strong advancing 
tendency in prices, 

It is generally understood that the lease of the 
Dominion Coal Company to the Dominion Iron 
and Steel Company, although ratified by the 
stockholders, has not been signed owing to the 
threatened opposition of certain preferred stock- 
holders of the Dominion Coal Company. 

The efforts of the Gates party to obtain control 
of the Colorado Fuel and Iron Company have not 
been ended, and are attracting a good deal of 
attention in Wall-street. This valuable property 
is the centre of a good deal of speculation, and 
opposing interests are fighting for its control. 
It is said to be the purpose to very greatly 
enlarge its capacity, in order to meet the require- 
ments of the Far West in various kinds of steel 
products. The Reading-Jersey Central System 
is about ready to expend 500,000 dols. in 
modernising and increasing its passenger and 
freight terminals in this city. The Pennsylvania 
Company is fighting its way through the local 
legislative authorities of the city, for the per- 
mission to expend several million dollars in tunnel 
construction. 

The great Lackawanna Steel and Iron Company 
plant now building at Buffalo will be ready for 
operation about January Ist. @ company is 
capitalised at 40,000, dols., and will be the 
largest competitor of the United States Steel 
Corporation in heavy steel products. The 
Vanderbilts are largely intere: in the Lacka- 
wanna Company, and it is likely that most of the 
equipment work of the New York Central and 
associated rime ore will be placed with the 
Lackawanna. It is said that the rail requirements 
of the New York Centrai next year will be con- 
siderably larger than the current year. The 
tonnage, however, will be far below that of the 
Pennsylvania, which recently gave out orders for 
207,000 tons for the coming year. The loss to 
the Cambria Iron Company in the recent mine 
disaster it is estimated will figure up 250,000 dols. 
The Cambria mining officials made a statement 
that every part of the mine effected by the 
explosion has been visited and the ies 
removed. The number now found foots up 109. 

A new system of making steel direct from the 
ore is about to receive the attention of Buffalo 
ps mye The results of casts have not been 
fully made known, but a good deal of iron, it is 
understood, has been turned out, and 
— qualities to the casts in the ordinary 
metal, 


LAUNCHES AND TRIAL TRIPS. 


SNEL, steel screw steamer; built by, Messrs. 
Bonn and Mees, Rotterdam ; to the order of, the 
Stoomboottreederig ‘‘Baltic,” Amsterdam ; dimen- 
sions, 235ft., 36ft., 18ft.; engines, triple-expansion, 
19in., 30hin., 5lin. by 36in., pressure 160 Ib.; 
constructed by, Wm. Gray and Co., Limited ; 
8 of 104 knots was attained ; trial trip, 

uly 16th. 

VALIANT, steel stern-wheel steamer; built by, 
J. Samuel White and Co., Limited, of East 
Cowes; to the order of, the Crown Agents for 
the Colonies ; dimensions, 145ft., 28ft., and 2ft., 
when fully loaded with 40 tons; engines, triple- 
expansion; constructed by, the builders; the 
vessel is intended for use on the shallow waters 
of the river Niger ; launch, July 17th. 

MADAWASKA, cargo and cattle steamer ; built 
bys Joseph L. Thompson and Sons, Limited ; to 
the order of, T. Hogan and Sons, New York and 
Bristol ; dimensions, 3738ft., 51ft., 28ft. 5in.; 
constructed by, John Dickinson and Sons, 
Limited ; launch, July 19th. 

On Tuesday, the 22nd inst., the 31-knot 
bey oy boat Laas og Mode, built to the order 
of the Royal Swedish Government, was success- 
fully launched from Messrs, Yarrow’s works at 
Poplar in the presence of his Excellency the 
Swedish Minister and others. 

MEssrs, JOHN I. THORNYCROFT AND Co., 
LIMITED, Chiswick, launched from their works 
on the 22nd a first-class to: io boat, which will 
be known as No. 109. At the latter end of last 
year the firm received an order for five vessels 
closely resembling the four built by them in 1901, 
and No, 109 is the first of them tolave the ways. 
The length is 166ft.; breadth, 17ft. 3in.; speed, 
25 knots; carrying a load of 42 tons. The 











pm yes are to be four-cylinder, triple-compound, 
- the boilers are of the ‘“ Thornycroft-Schulz” 
ype. 





THE PATENT JOURNAL. 
Condensed from “The Itustrated Offeiat Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


9th July, 1902. 


15,279 Mu.tTipLe Speep Gearina, H. Heatly and W. 
Hunt, Bothwell, N.B. 

15, nt SgpaRaTinc Metacsfrom Orgs, J. B, Scammell, 

ndon. 

15,281. Connection for Luyxs, H. Heatly and W. Hunt, 
Bothwell, N.B. 

15,282. Opgratino Tramway Points, A. B. Corby, 
Heaton Moor, near Stockport. 

15,283. Strainers for Or Paiyrines, T. Rowlands, 
Altrincham, Cheshire. 

15,284. Winpow VentiLators, L. Young, Enfield 

15,285. Provectites, A. Gray and H. W. M. Gabbett: 
Fairfax, Aston, a. 

15,286. Spinninc Toy, W. Knights and R. Peddie, 





London. 
15,287. KePaiR Strip for Patcuine Tirgs, E. B. Raper, 


ork. 

15,238. Vatves, 8. H. Adams, London. 

15,289. Suspgnpep Bicycie Sappies, R. A., C. A. 
Lister, and M. Pedersen, Dursley, Gloucestershire. 

15,290. Hook Botts, 8. 8. and W. 8. Allen, Wolver- 
hampton. 

15,291. Sarety AppLiance for Muvg Caags, B. Stirrup, 
Manchester. 

15,292. SLuBBING Frames, R. Harrison, Manchester. 

15,298. Na1Linc Macutngs, A. Bates and The British 
United Shoe Machinery Company, Limited, 
Leicester. 

15,294. HoL_Low-warg, W. Bradbury, London. 

15,295. The Rex Puncrurg-proor Tire, R. J. Boyce, 
Horwich. 

15,296. Motors, G. J. Gibbs, York. 

15.297. Seats for Omnisuses, C. L. Abernethy, Man- 
chester. 

15,298. WeicutT and Lever Moror, J. A. Woolley, 
Bristol. 

15,299. E_ecrric Contact Breakers, 8. B. Hardcastle, 
Coventry. 

15,300. ReauLatine the Detivery of Brrr, J. Macdou- 
gall, Glasgow. 

. Mxgans for Fitursa Borries, T. Douglas, 


lasgow. 
-—~ Looxine-cLass Movements, A. Terry, Birming- 
™. 


15,303. TyPE-CcLEANING Piatr, I. H. Mallin, Glasgow. 

15,304. Hotpine Device for Teapots, 8. Hall, More- 
cam be. 

15,305. Lock Nut, J. Turnbull, Plumstead, Kent. 

15,306. Ink Negpie for Drawine Instruments, J. E. 
Watson, London. 

15,307. BREECH-LOADING Guns, E. C. Green, Chelten- 


ham. 

15,308. Printine Macuryegs, 8. Charlesworth and C. 
F. Ellis, Manchester. 

15,309. Brake for Striprno on Ropss, T. Rasmussen, 
Newcastle-on-Tyne. 

15,310, TeLePHone Receivers, A. Wilson, Glasgow. 

15,311. Arc Licutmsc Lamps, L. 8. Andersson, 
Glasgow. 

15,312, Seconpary Barrerigs, L. A. Génard, G! Ww. 

15,313. Construction of Roapways, J. C. » 
Birkenhead. 

15,314, Trees for WHeets of Venicies, E. J. Bucking- 

ham, Lendon. 

15,315. Borer, M. Richards, Liverpool. 

15,316. Sgats, A. Smith, Oldham. 

15,817. Transmittine Imaces of Opsects, J. Marsh, 
London. 

5,318. Cement, C. Waxin, London. 

5,319. Rescurne Persons from a Burnine BuiLpine, 
E. K. Carmichael, J. H. Burn-Murdoch, and J. W. 
Hinchley, London. 

15,320. Hanp Fan, G. B. Shepard, London. 

15,321. CaLenpars, E, C. Riches, Beckenham, Kent. 
15,322, Boox Rest, L. Fuller, London. 

15,328. Scissors, H. C. Willmott, South Woodford, 

Essex. 

15,324, Distrisutinc Exxectricat Crecuits, J. Klop- 

fenstein, London. 

_ ConTROLLING ELEctric CuRRENTS, L. Mornat, 


1 
1 


mdon. 
15,326. Seir-cLosine PostaL Boxss, G. Zoozmann, 


ndon. 
15,827. Sewinc Macuines, H. H. Lake.—(Duplessis 
Pegging and Sewing Machine Company, Canada.) 
15,828. Tri-cHromaTic PHotoorapHy, The Lumitre 
North American Company, Limited, T. K. Grant, 
and F. J. Stedman, London. 
a Srerivisinc Excreta, H. A. Cummins, 
ndon. 
15,330. Knirg Cieaners, A. Knowles, Birmingham. 
15,831. Sots of Boots, L. Lee and M. T. Wilson, 


mdon, 
15 =, Tues, J. Haley and F. A. Schouten, 
ndon. 
15,338. Manuracture of Cosaque Luocacr, H. N. 
Cahen, London. 
15,334. Conpuits for Execrric Casizs, J. F. Cum- 
mings, London. 
15,335. Dies for DRawtne Tuses, J. Reiman, London. 
15,336. Toss Joints, BE. Colcough, London. 
15,337. SEPARATING WATER from Stzam, W. C. Babbage, 
London. 
15, wed ATTACHMENT for Canisters, &c., R. E. Gold, 


ndon. 
15.839. Mgasurine Liquip MarTeriats, M. Nothen- 
burg, London. 
15,340. AceTyLenz Gas Generators, J. H. Ross, Bir- 
mingham. 


15,341. Toy, B. S. Norris, Birmingham. 

15,342. Cups and Saucsrs, W. A. or, London. 

15,348. Fiy-catcusrs, F. Lutz, London. 

15,344. Device for Feepinc Macuines, A. and A, 
Gutberlet, London. 

15,345. Metat-puncuine Apparatus, H. H. Lake.— 
(General Electric Company, United States.) 

15,846. Maonetic CiutcHes, H. H. Lake.—(General 
Electric Company, United States.) 

15,347. Arc Lamps, H. H. Lake.—(General Electric 
Company, United States.) 

15,348. Cans, P. Bergner, London. 

15,349. Arc Lamps, W. P. Thompson.—(V. Goriany, 


France.) 

15,350. Arc Lamps, W. P. Thompson.—{C. J. Toerring, 
United States.) 

15,351. Process for Maxine Icep Foon, A. Heitzmann, 


ye 

—_ RAKE Gear for TRamcars, J. E. Anger, Liver- 

15/893, Cures for Atracuina Wacons, H. and J. 
Houghton, Liverpool. 

15,854. Manuracturg of ARmouR PLaTsEs, The Estéve 
Steel Company, Limited.—(C. de Estéve-Llatas, 
France.) 

15,855. TREATMENT of SucaR Canz, &c., F. Kessler, 
London. 

15,356. TYPE-sETTING Macutngs, J. Lagarde, London. 

15,857. Spzev Motor for Motor Cyc.gs, J. H. Petit, 
London. 

15,358. Meratiic Bopy for Motors, L. Girardot, 
London. 

15,359. ManuFAcTuRE of Gas, H. 8. Elworthy and 8, 
Williamson, London. 

15,360. Borers, G. C. H. Preest and T. Nielsen, 


ndon. 
15,361. Stoves, E. Burden, London. 
15,362. Automatic Car Covupiinas, J. W. Cloud, 


mdon. 
15 a, Linotype Composine Macuines, 8, A. Bhisey, 
mdon. 





15,864. Storinc PuorocrarHic Carps, J. C. Clarke, 


15,365. Cxument Fioors, A. J. Boult.—(C. Caveglia, 
Italy.) 
10th July, 1902. 


15,366. Device for PReventinc Mitk from BoiLine 
Vv! 5 dle and H. W. Smith, Birmingham. 

15,867. Sweerrakes, T. T. Boughton, Chenies, near 
Rickmansw ‘ 

15,368. TRamway Rat Pornt Suirrer, A. B. Johnston, 
Aberdeen. 

15,369. ‘‘Frep-waTeR” Apparatus, H. Hocking, 
Liverpoo! 

15,370. Apparatus for GaLvanisinc SHEext MerTA., 
Davies Bros. and Co., Limited, and E. A. Davies, 
Wolverhampton. 

15,871. DoucH-pIvipIna Macurygs, F. J. Ferguson, 


15,372. EnveLorgs, J. C. Petersen and H. G. Templeton, 
South Shields. 
_— Covers of Dynamos and Motors, R. F. Hall, 


irmingham. 
oe Suspension Gear for Dynamos, R. F. Hall, 


15,875. Testinc OvEN TEMPERATURE, J. Goldthorpe, 
Stockton-on-Tees. 
15,376. Trimminc Manes of Horszs, G. Bryer, jun., 


lerby. 

15,377. ADVERTISING Devices, J. H. Ainsworth and J. 
A. ton, Manchester. 

15,378. Switcues, H. W. Cox, wetiteaiem. 

15,379. Divine Dressss, J. Goudie, Glasgow. 

15,380. CATAMENIAL Paps or Banpacss, C. Blair, 
Liverpool. 

15,381. Macnetic Separators for Orgs, J. T. Dawes, 
Live l. 

15,382, penn Bits, A. Crewdson. Manchester. 

15,383. Stergoscorgs, J. C. Phythian, Manchester. 

15,384. en Water, A. KE. Hiles, Llanelly, Car- 


enshi 

15,385. Ovursipg Sgzats for Veunicizs, J. White, 
Glasgow. 

15,386. Matca Hotpsr, A. L. Winser, Bristol. 

15,387. TeterHone Receivers, L. Marston and R. H. 
Jones, Birmingham. 

15.388. Cyciz, E. B. Killen, Belfast. 

15,389. MANURE-DISTRIBUTING APPARATUS, R. Ross, 


G Ww. 
15,390. CytinpeR Vatveg, W. and G. W. Drummond, 


Glasgow. 

15,391. Exncruve Reversinc Gear, W. and G. W. Drum- 
mond, Glasgow. 

15,392. Hanp WaLiet Apparatus, P. Nixon, Glou- 


cester. 
15,3938. BrEAD-MoULDING Macuing, G. Baines, Bir- 


mingham. 

15,394. Drivine Putuey, O. C. Payne, Hartlepool. 

15,395. Stezve Liyks, F. W. Phillips, Bristol. 

15,396. VenT1LaTor, The Barnsley British Co-operative 
Society, Limited, and M. E. Tune, Barnsley. 

15,397, REGULATING FRED-WATER SuppLy to BorLers, 
A. and W. H. Rider, A. Robb, and W. R. Harrison, 


Hull. 
15,898. MoTION-TRANSMITTING MgcHANISM, H. Smith, 
Coventry. 
15,399. Means for Raistne Liquips, 8. H. Humber, 
London. 

15,400. Fiurp-conTRoLLineG Device, J. O. Fowler, jun., 
New York. 

15,401. Spouts for VessEis, G. Lichtenberg, Magde- 
burg, Germany. 

15,402. TrarLinac Courter for Cycixs, O. Jeffery, 
London. 

15,408. Fiyine Macutngs, E. Némethy, London, 

15,404. Rotary Enotes, A. W. Berry, London. 

15,405. Borter Fivug Currers, J. Cashmer and J. T. 
Dalton, London. 

15,406. Fggpinc Letrers to Stamprnc Macurvgs, C. 
Riittger, London. 

15,407. Harr-prx, G. H. Armstrong, London. 

15,408. Lusricatine Cups, G. H. Armstrong, London. 

15,409. Device for Supportine SypHons, W. L. Nundy, 
London. 

15,410. CLostnec Jars, F. W. Pike and W. Leaning, 


mdon. 
15,411, SELF-cLEANING TRAMWAY PorntTs, W. A. Day, 


ndon. 
15,412. Buxpinc Books, 8. A. Stevens.—(H. EZ. Brimble, 
South Africa.) 
15,413, Erectric Arc Lames, W. J. Davy, London. 
15,414. Firg-arM ProyecTites, C. F. P. Stendebach, 
London. 
15,415. HousEBREAKING PREVENTION Apparatus, C. F. 
Wagner and F. E. Ktihn, London. 
15,416. Fire-gscapg, F. C. Pinyoun, London. 
15, pol MuutipLex Te.eoraPHy, G. L. Hogan, 
mndon. 
15,418. Topacco Pirz and Ptuve for same, A. Gaggero, 
London. 
15,419. ArracHinc Cranks to AxiEs, Rudge-Whit- 


wi imited, and J. V. Pugh, London. 
15,420. Stipe Vatvss, J. N. Paxman and T. 8. King, 


London. 
15,421. EXHIBITING ADVERTISEMENTS, J. Wertheimer, 


ndon. 
15,422. PHotocrapuic Cameras, H. Wettern, London. 
15,423. New Drawine InstRuMENT, R. 8S. Prinsep, 


mdon. 
15,424. GotF Batts, H. C. Harrison, London. 
15,425. AnngaLiIne Furnaces, 8S. H. Byass, London. 
15,426. Or Lamps for Venictes, W. H. 1. Welch, 


don. 
15,427. Spring Hincgs for Doors, F. Spengler, 


ndon. 

15,428, Rinc Hotpsr, W. P. Thompson.—(A. B. Lang- 
ham, India.) 

15, ee Liquip Mgasurine Appiiance, R. L. Maitland, 

ndon. 

15,430. WHEEL Tires, R. Wallace, London. 

15,431. Recuiatine Device, C. A. Parsons.—(C. EB. L. 
Brown, Switzertand.) 

15,482. StgaM Turpine, C. A. Parsons.—(C. £. L. 
Brown, Switzerland, 

15,433. Leeoines, T. W. Hill, London. 

15,434. Prgumatic Rock DrI1t, C. Oetling, London. 

15,435. Storacge Batreries, H. H. Lake.—(Consoli- 
dated Batteries Company, United States.) 

15, =, CoIn- FREED MegcHanisM, E. H. Whiting, 


on. 
15, >, Apparatus for Maxine Bricks, J. Koeniger, 
ndon. 

15,438, Venpinc Macurng, E. Shaw, London. 

15,4389. Sgat Papiocks J. Tourtel, London. 

15,440, InrgRNAL ComBusTION Enoring, C. Lambotte, 
London. 

15,441. Portanie Stove, A. J. Boult.—(0. Pieters, 
Belgium.) 

15,442. Sun Bonnet or Save for Horsss, J. E. Clare, 
London. 

15,448. Gotr Tze, G. E. Butcher, London. 

15,444. Pygumatic Trrgs, M. M. Dessau, London. 

15,445. TrousER PressEr, E. E. B. Boehmer, London. 

15,446. Lamps, C. H. Lovell, London. 


llth July, 1902. 


15,447. Fastentna Winpow Sasues, J. Lyons, 
ps 

15,448. Lamp Resgrvorr for Incusators, J. H. Sut- 
cliffe, Ripley, Yorks. 

15,449. IncuBaTors, J. H. Sutcliffe, Ripley, Yorks. 

— J. H. Sutcliffe, Ripley, 

or! 

15,451, Macuine for Makino WELDLEss CHAIN PLIABLE, 
}, H. Anderson, Winlayton, Durham. 

15,452. VariaBLe Spegp Gears, J. W. Hasselkus, 

mdon. 

15,458. Wire Outiines of FamiiiarR Forms, W. Reid, 
Cwmbran, Mon. 

15,454, Exectricat Switcuss, F. H. and C. Hall, Bir- 


15,455. Exectricat Switcuss, F, H. and C. Hall, Bir- 
mingham. 





15,456. Brush Gear for Dynamos, The Electric and 
nance Accessories Company, Limited, and R. F. 
Hall, Birm 


nee Ciutcues for Cycizs, O. Pihlfeldt, Birming- 
m. 


15,458, Mountinc Brusues of Evectrica, SwitcHss, 
A. H. Hickley, Liverpool. 

15,459. Mirgrine Macuings, R. E. Evenden, Brighton. 

15,460. Smoke Consumers for Furnaces, R. Thornley, 
Manchester, 

Se, J. 8. Marsland and W. Slingsby, 


15,462. ApPLyina CarBonic Acip Gas to ExTIncuIsH 
Fire, W. Miller, Glasgow. 
i _— Prenpant, C. T. A. Henshaw, Edin- 


urg: 
15,464. Wixpow Reacuer, A. E. Boyle, London. 
15,465. Lirg-auaro for Execrric Cars, J. McKay, 
Manchester. 
15,466. Piston Rinos, D. B. Morison, Hartlepool. 
— Lire-savine AppLIANcE, J. Hull, Stockton-on- 


‘ees, 

15,468. Mixture for Dressinc O1-sKIN Jackets, J. 
Hull, Stockton-on-Tees. 

15,469. Saucepan Lip, W. C. Howe, Cadoxton-Barry, 
Glamorganshire. 

15,470. Cire for ELectric Licnt Suapxs, C. Holdgate 
and P. G. Commin, Manchester. 

15,471. VerTicaL PaotocraPpHic Deve.opine Disz, P. 
J. Hayward, Wellington, Shropshire. 

15,472. Lirtinc Mecuanism for Drop Stamps, H. F. 
Massey, Manchester. 

15,473. Topacco Pipss, L. Kippax, Burnley. 

15,474. Securinc the Hanpigs of Brooms, J. W. Crook, 
Burnley. 

15,475. Dress-stanps, A. Johnston, London. 

15,476. VaRtaBLE Deivinc Gear for AUTOMOBILEs, 8. 
Griffin, Bath. 

15,477. Drivine Gear of Motor Cycizs, W. A. Taylor, 
Coventry. 

15,478. UnpgerrramMges of Motor Cars, The Hozier 
ene Company, Limited, and A. Govan, 


iw. 
15,479. Treatment of TexTILE Mareriats, H. Budd, 
J. H. Swallow, and J. A. Sackville, Manchester. 
15,480. OrpNance Guns and Smai-arMs, A. M. 
acobsen, Glasgow. 
15,481. Sarery Guarps for Tramcars, C. J. Tozer and 
T. J. Stevens, Plymouth. 
15,482. Traps for Batus, J. Jackson, Hamilton, 


ar’ ‘ 

15,483. Oven, Whyman’s Foundry Company, Limited, 
Warrington, Lancs. 

15 484. Raitway Wacon Covupiine, H. E. Smith, 
Swindon. 

15,485. Fgepinc BLockinc Macuivgs, J. E. Dorman, 
W. H. Dorman and Co., Limited, J. W. Horne, and 
W. J. Hayward, Stafford. 

—, Toy Rartway Tracks with Cars, J. R. Mally, 

ndon. 

15,487. Drars Stoprgrs, W. M. Fraser, London. 

15,488. Motor-conTROoLLING Device, Otis Elevator 
Company, Limited.—(0tis Elevator Company [Incor- 
porated), United States.) 

15,489. Pinc-Pone Post, J. R. Fair, Dublin. 

— Seamiess SADDLE-BACK SuHzET, G. Power, 


on. 
15,491. Stuprsc Doors, F. Merkelbach, London. 
15,492. SUPERHEATED STEAM GENERATOR, J. F. Hoyne, 
London. 
15,493. Explosive Mixtorg, A. Fischer, London. 
15,494. VenTILATOR for RarLway CakRI4GEs, W. Davis, 
Enfield Wash. 
15,495. Tapg Fastengr for Rims, A. H. Furneaux, 


mdon. 
15,496. Mittstone and Grinpinc Macuing, J. V. y 
Valera, London. 
15,497. RecuLatinc Enoine Spzep, J. Grouvelle and 
H. Arquembourg, London. 
15,498. Gas Propucer, W. W. Tonkin and 8. Puplett, 


mdon. 
15,499. Weavine Carpets, W. Lye, C. Edmunds, and 
H. Lye, London. 
15,500. Casks, M. J. Willats, London. 
15,501. Grant's Stripgs, F. H. Ayresand W. T. Kearns 


mdon, 
15,502. Motor Roap Veuicies, G. W. D. Scott, 

London. 
15,503. MousracHEe-sHaPInc Devices, A. G. B. Scuri, 


London. 
15,504. TratL for WHEELED Gun CarriaGEs, C. D. 
Abel.—(Rheinische Metalliwaren und Maschinenfabrik, 


Germany. 

15,505. Motor Car Mvcpevarps, E. C. F. James, 
London. 

15,506. Fastentnc Appiiances for Gas PURIFIER 
Covers, P. F. and E. W. Holmesand E. G. Cameron, 
London. 

15,507. Garment Crasps, H. H. Lake.—(The Clark 
Manufacturing Company, United States. 

15,508. Macuings for CuTtine Fasric, J. R. Stewart, 
London. 

_— Gor Ciuss, H. C. Harrison and H. B. Simeon, 

ondon. 

15,510. Dust Exciupgr for Doors, G. Andrew.—(W. 
B. and A. F. Lucke, Victoria.) 

15,511. ELECTRICAL MEASURING INSTRUMENTS, E. Wigley, 
London. 

15,512. Sprayers, Société dite Pharmacie Centrale de 
France, London. 

15,518. Sprrroons, G. Harrison.—(7. McClunie, United 


States.) 

15,514. Sreritisrsc Catcur THReEApDs, E. Dronke, 
London. 

15,515. CircuLaR WEavinc Macuing, M. Martinka, 
Liverpool 

15,516. Pennoipers, L. G. Sloan.—{Z. and C. Hardt- 
muth, Austria.) 

15,517. Maxine Sats, G. B. Ellis.—(Chemische Fabrik 
von Hey-ien Actiengesellschaft, Germany. 

15,518. Pumprye Apparatus for Mines, A. Wache, 
London. 

15,519. Boxes, A. L. Jacob, London. 

15,520. IncanpEscentT Gas Lamp, C. Scott- Snell, 
London. 

15,521. Fert Carpet, T. Mitchell and W. Montgomery, 
London. 

15,522. Penctt-cask and CaLenpaR, G. J. Lees, 


London. 
15,523. Gaver and ALarm for BorLers, E, Thompson, 


n. 

15,524. WueEts, E. W. M. Hughes, London. 

15,525. TgacHinc Aiminc of Frre-arms, I. Cohen, 
London. 

15,526. Parqurts, R. Houlier, London. 

15,527. WiRELEss TELEPHONY, A. Blondel, London. 

15,528. Furnace for Heatinc AspHaLt, A. Montupet, 
London. 

a, Srraintnc Device for Vatves, R. G. Brooke, 

ndon. 

15,530. Prosgection Apparatus, W. L. Wise.— 
(Williams, Brown and Earle, United States.) 

15,531. FIsH-PLATES, Long and P. H. 
Gravesend. 

15,532. Liqurp SuppLyine Appiiance, J. W. R. Hincks, 
London. 


Bayer, 


12th July, 1902. 


15,538, PeRPETUAL REVOLVING Wueert, R. K. Kerr, 


Moneygall, Co. 
15,534, TreaTinG Sewage, J. Southall, Walsall. 
15,535. Jacquarps, W. B. Morton and W. J. Neill, 
Hali 


alifax. 
15,536. KEEPING PERISHABLE Goons FREsH, J. Bennett, 


jun., Hull. 
15,537. New Dygina Macuine, J. E. and H. Cock, 
H 


alifax. 

15,588. Preventing Anrmmats from Turninc OvER 
on their Backs, W. Owen and W. Williams, 
Liv 1. 

15,539. Uxrveesat Jomnts for MacuInEry, E. J. West, 
Co 


ventry. 
15,540, Prorgctine Ironwork from Fire, The Fire- 
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roof Plate Wall Company, Limited, and C. H. Side- 
tham, Manchester. 
15,541. Foorrpata Gurrers, J. H. Butler, jun., Wolver- 
ham 


pton. 

15,542. Parts of Cycies, C. T. B. Sangster, Birming- 
ham. 

15,543. Szatine Borries, G. Moore, jun., Birming- 
ham. 

15,544. Mecuantsm for Rocxrye Frire-bars, J. Niel, 
G Ww. 

15,545. Mareriat for Usk as Drivine Bgtts, F. Redda- 
way, Manchester. 

15,546. Maxinc Burronnoies, J. Laird and C. J. 
McKi Kisack, Belfast. 

15,547. PROPELLERS for Suips, W. M. Walters, Liver- 
pool. 

15,548. Pencit Cask Houpers, W. H. Bailey, Birming- 


m. 
15,549. Composinc Sticxs, J. G. Graves and T. H. 
Gunby, Sheffield. 


15,550. INTERCHANGEABLE Nozzixs, 8. H. Chidley, 
London. 
15,551. Recorpinc Mgasurss of Weicnt, W. E. Row- 
iands, Liverpool. 
15,552. ConTROLLING Moror Cars, J. A. Thompson, 
ndon. 


15,553. Topacco Press, T. R. Evenden and 8. W. Daw, 
Heathfield, Sugsex. 

15,554. Strver Spoors for Spryntnc Moxsgs, A. Pater- 
son Glasgow. 

15,555. Jornt Boxes for ELEcTRIC Cases, R. Elson, 
Manchester. 

15,556. Wrappers for ParceLiine Corns, J. Broad- 
hurst, Manchester. 

15,557. FrrevicHtTer, A. Dronsfield and G. Kay, Man- 
chester. 

15,558. Strip LeasHes for Dogs, A. D. Melsom, Bir- 
mingham. 

15,559. CoLLAPsIBLE StretcuHEers, K. Freuler, Man- 
chester. 

15,560. Cigar and CicarEeTrz Hovpers, B. Molsbeck, 
Manchester. 

15,561. Loom Sautries, A. Abegg, Manchester. 

15,562. Cotp Twistinc Bars of Ratios, O. Delaere 
and F. Desteinbachberick, Glasgow. 

15,563. Licuttinc Rartway Carriacgss, G. R. Smith, 
Birmingham. 

15,564. Brake Mecuantsm for Veuicies, G. R. Smith, 
Birmingham. 

15,565. Certinc Boarp Cramp, H. F. Keep.—(F. F. 
Konig, Cape Colony.) 

15,566. CaILING Boarp Jack, H. F. Keep.—(F. F. Konig, 
Cape Colony.) 


15,567. Sumeine Covers, H. Ciboit and A. Kleinheny, 
Lon 
15,568. — Lock, J. Kaiser, Aix-la-Chapelle, 


ny. 

15,569. Door Catcn, J. Kaiser, Aix-la-Chapelle, 
Germany. 

15,570. UpHoistery Sprinos, P. R. J. Willis.—( IV. Smith, 
United States. 

15,571. Tureap Guipgs, P. R. J. Willis.—(J. IWidner, 
United States.) 

15,572. aoe Booxs, N. L. Duncan, Kingston-on- 
Tham 

15, “ll Vasritatons, R. E. Rudolph, Kingston-on- 

5,574. Varovn Burners, A. W. Kent, Kingston-on- 
Tham 


15,575. Sennen VEHICLE SHarts, J. H. Gregory, 
Kingston-on-Thames. 

15,576. TRAIN-CONTROLLING APPaRATus, A. J. Boult.— 
(J. D. Price and A. C. Miller, United States.) 
15, play RotiteR Briryps or SsHutrers, A. Uber, 

Loi 
15,578. eee, B. Froggatt, W. Cook, and T. Bayley, 
Lon 
15, ew Re-seaa Trys, A. E. Mooreand R. W. Curtis, 
15,580. Macurnery, A. 8S. B. Steinmetz, 


ndon. 
15,581. Wixpow Firrines, W. Defries and V. I. Feeny, 


mdon. 

15,582. Pumps, W. Defries and V. I. Feeny, 
London. 

15,583, EmprorpERING Macuings, E. and R. Cornely, 
London. 


15,584. Gioves, A. Dunhill, London. 

15,585. SuspenpeRs for Lapres’ Hoss, H. W. Lake, 
London. 

Saponiry1nc Fatty Supstances, F. Perrelet, 
Liverpool. 

15,587. Hook Eve for Horsxs’ Harness, P. Flynn, 


Liverpool. 
15,588. Device for Countine, A. Christersson, Liver- 
1. 


pool. 

15,589. Srup and Bo.t-END Rounpine Toots, W. A. 
Barker, London. 

15,590. PrreczRInc Tunes or Bars, J. 
London. 

15,591. Stoves, H. a Dowsing, London. 

15,592 Mowers, J. B. Short and J. B. Short, jun., 


Reiman, 


ndon. 

15,593. Hook or Smackie Device, G. A. Frusher, 
London. 

15,594. Eyectasses, F. Markfeldt and O. Tinke, 
London. 

15,595, POWER-TRANSMITTING MECHANISM, W. Cochrane, 
London. 

15,596. Hoor Pap, J. Campbell, London. 

15,597. Hoor Pap, J. Campbell, London. 

15,598, Hoor Pap, J. Campbell, London. 

15,599. Propucine CoLourtne Matrer, J. Y. John- 
oo gp Badische Anilin and Soda Fabrik, Ger- 
many. 

15,600. Propucine CoLovurtne Matter, J. Y. John- 
ro Badische Anilin and Soda Fabrik, Ger- 
many. 

15,601. ApsUSTABLE CRANK Foot-REst, A. Downie, 
Ormskirk. 


15, ~~ pee Texts of Rasps and Fixes, 8. Vanstone, 


15,003. an for Roap and like Vexicizs, H. 8. Hale, 
ondon. 
15,604. Macurves for Maxine Paper Bags, H. H. 
Lake. "ad Union Bag and Paper Company, United 
states. 
15,605. Recor. Brakes for Orpnance, H. Ehrhardt, 
London. 
15,606. Dismvrectinec Urinats, B. Dukes.-—-(J. 7. Szék, 
Germany.) 
15,607, Baa Fastentne, J. Schroeder and F. Volkert, 
London. 
lb, a Boynet for Horsgs, B. Biucchi, 
ni 


14th July, 1902. 


15,609. Free-wHeEt for Cycizs, J. Knutton and D. 
Holmes, Birmingham. 

15,610. Taps for BEER Barret, A. D. Pogson, Bir- 
mingham. 

15,611. Towet Rotter Lock, R. W. Hearnden, Maid- 
stone. 

15,612, ee Enorngs, W. W. G. Webb and J. Hall, 
Leam 

15,613. Movew DRIVEN VEHICLES, R. and B, Bomford, 
and H. Evershed, Birmingham. 

15,614. PREVENTING’ PuncrurEof Tires, K. C. Goodman, 


risto 

15,615. Pocket Knives, E. Jansen and W. Weck, Bar- 
men, Germany. 

15,616, SCALE Sac G. G. 8. Merry, New Brunswick, 

ani 

15,617. AuTomaTic Fegp Apparatus, J. Hayes, Car- 
narvon. 

15,618. Spticine Ears on Troiugy Wires for ELectric 
Trams, J. Ramsey, Leeds. 

—— MANvrFACcTuRE of Soap Stock, J. Barker, Liver- 


pool. 
15,620. Breap Loar Norcuer, W. J. T. Harris, Bir- 
mingham. 
15,621. Recovertna Propucts from FuRNACE GASES, 
§. Barbour, Glasgow, 





15,622. AtracHINe Motors to Cycies, W. Livsey, 
‘Ashton-under- Lyne. 

15,623, CivemaToorapus, R. J. Appleton and J. Oulton, 

radford, 

— Tusg Scrapsr, J. T. Darby, Bootle, near Liver- 
DOOl. 

15/025. Drawine Pry, H. F. Horsnaill, Eastbourne. 

15,626. Envevopsgs, J. C. Petersen and H. G. Temple- 
ton, South Shields. 

15,627. Cigar Tugs, J. J. Kelly, Dublin. 

1, "528, Separatine O1t from Steam, J. A. Morris and 
Bunch, Manchester. 
15, O20. “Cuaticr or Cup- “HOLDER, J. Inglis, Kirkcaldy, 


15,630. Cusm-cuTTiInG Macuing, K. H. Bohn and H. 
Spickert, Baden, Germany. 

15,631. Sream Sanpinc Apparatus, G. H. Willans, 
Wrexhanr. 

15,632. TREATMENT of Peat Moss, W. M. Callender, 


London. 

15,633." Treatina Waste Liquors, W. M. Callender, 
London. 

15,634. Lock-Nut, R. Harrington and W. Martineau, 
London. 

15,635. Reversinc Steam Torsine, W. C. Gardiner, 
Gravesend. 

15,636. Skirt and Biovse ApyusTER, B. McKenzie, 


London. 
15,637. SmapgE and Ro.iierR Buinp, B. McKenzie, 


ndon. 
15,638. Laprgs’ Security Supporter, B. McKenzie, 


ndon. 

15,639. Rope and Carn Gearine, E. H, Hodgkinson, 

ndon. 

15,640. Gratin Scourers and Separators, G. R. 
Davidson, E. H. Rowley, and A. H. Hunwick, 
London. 

15,641. Borters, J. 8. Stevens, London. 

15,642. Suips’ Bertus, A. W. Hitt, London. 

15,643. AmBoLaNce Wacon Construction, H. Hora, 
London. 

15,644. Apparatus for APPLYING ANSTHETICS, A. 
Simon, London. 

15,645. Crotraes WasueEr, J. M. Smith, London. 

15,646. DistRrBUTION of Sewaag, F. and E. R. Candy, 
London. 

15,647. TaeRMoMETER SHIELD, H. Vaughan and J. W. 
Arrowsmith, London. 

15,648. Ewercrncy Lock for Orpnancg, C. A. Seoane, 
London. 

15,649. ConTROLLING Wacon Covuptines, A. Brooker, 


mdon. 
15,650. Process for Decoratinc Lacg, D. Tussaud, 


15,051. Tacuzay, B. J. B. Mills.—(Z. Chapins et Cie., 
15008 Gown, S. M. Griffiths, London. 

15,653. BooKsHELVING for LrpRaRigs, W. W. Fortune, 
15,054. Loom Brake Apparatus, H. Svarovsky, 
15,055. Parse Roti Wasuer for Nats, A, Weihm'iller, 
15,608. Peccune for Maxtno Lrvo.evum, W. P. Thomp- 


son.—(The Bremer Linoleummerke-Delmenhorst, Ger- 
many.) 
15,657. Batt MiLLs, J. Konegen, Liverpool. 


15,658. MANUFACTURE of Leap Oxing, A. G. Bloxam.— 
(Société Anonyme d’ Btudes Electro-Chimiques, Switzer- 
land.) 

15,659. ManuracturE of Dygsturrs, O. Imray.— 
(The hed of Chemical Industry in Basle, Switzer- 
land, 

15,660. PHENYLGLYCINE-ORTHO-CARBOXYLIC AcID, O. 
Imray.—{Farbwerke vormals Meister, Lucius, and 
Eriining, Germany.) 

15,661. CoNTROLLING Spgep of Macutnery, J. Draffin, 
London. 

15,662. Gas Enorne, W. L. Wise.—(W. Heckert and H. 
W. Seney, United States.) 

15,663. WHEEts for VreHictes, A. 8. F. Robinson, 
London. 

15,664. Fornaces for StgamM Borers, E. Gearing, 
London. 

15, 665. Gamez, A. O’Brien, London. 

15,666. LIQUID-CARBONATING APPARATUS, 
michael, London. 

15,667. REFRIGERATING MACHINE ABSORBER, A. Osen- 
_briick, London. 

*Macurves for Composinc Typz, J. Pinel, 


don. 

15,669. Sokanine Liquips, H. H. Lake.—(R. Lockwood, 
United States. ) 

ge Metuop of Heatinc Water, H. W. Conner, 

mdon. 

15,671. Macuines for Passinc Rippon or TAPE 
THROUGH INsERTION for GaRMENTs, &c., D. Grotta, 
London. 

15,672. Box for Hotpixe Stationery, W. Stranders, 
London. 

15,673. Mintne Macuryes, W. O. Wood and J. H. Miller, 
London. 

15,674. Etectric Motors, A. B. Holson, London. 

15,675. ARTIFICIAL Stong, J. T. Norman, London. 

15,676. Sicutinc Orpnancg, A. T. Dawson and J. 
Horne, London. 

15,677. Maxine a Connection between the Hup and 
the FELLog and Tire of a Wuek1, A. H. Johnson, 
London. 

15,678. Riprinc and Watkinc Boots, T. W. Hill, 
London. 

15,679. Mourupreces for Pipgs, G. Grandclément, 


H. Car- 





mdon. 

—, Construction of Steam Cooker, E. D. White, 

ondon. 

15,681. TRousER Press and Srretcuer, A. Weintraud, 
London. 

15, pest Winpows for Rattway Carriacss, A. Koch, 

15,683, Lacpsadies Apparatus, E. T. Burkard, 
London. 

15,684. MANUFACTURE and Propuction of InpIGos, J. 
Y. Johnson.—( The Badische Anilin and Soda Fabrik, 
Germany.) 

—, BripaL Fiower Hoxper, G. Pritchard, 

mdon. 

15,686. Tarorts, J. A. Dickie, London. 

15,687. Gymnastic Apparatus, R. Fiedler, London. 

15,688. Fans, J. Ettlinger, London. 

15,689. Curr Liyxs, T. E. Underdown, London. 

15,690. Tureaps, R. Appleyard, London. 

15,691. CHarcoaL ReTorts and Furnaces, C. E, 
Laurenius, London. 

15,692. Bicycigs, G. Knap, London. 

15,693. Mixinc VaLves for Hot and Cop Water, O. 
Révai, London. 

15,694. Borers for Hxatinc Water, O. Révai, 
London. 

15,695. Mik Borier, E. Wellner, London. 

15,696. Furnaces, J. Bouneau, London. 

15,697. Motor, J. Bouneau, London, 

—o Ratcuet Mecuanism for Toots, A. D. Leblanc, 


on. 

15,699. Or ATomiseRs, H. P. Morris, London. 

15,700. Book Markers and Protectors, M. Kube, 
London. 

15,701. METALLIC Pog, M. Ferguson, London. 

15,702. Box, B. B. McFadden, London. 

15,703. Penctt SHARPENERS, A. and L. Myers and E. 
Hunt, London. 

15,704. GLoves, E. D. Raymond, Stoke-under-Ham, 

merset, 
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15,705, Construction of Gate Latcues, P. R. J. Willis. 
—(T. C. Hamilton, United States.) 

—. INTERNAL-COMBUSTION Motors, J. W. Newall, 

ndon. 

15,707. MoutH-orGan, J. Hill, London. 
15, 708, ConnecTinc DEVICE for Wires, F., Foy and W. 
G. Primrose, Manchester. 

15,709. ScaLE Weiauts, J. Ainscow, Manchester, 





15,710. Drawine Squargs, J. P. Barker, Liverpool, 

15, 711. Exrractor for Removine the Roots of WExps, 
. Garlick and A. J, Jackson, Manchester. 

1, 712, AIR Guns, F. 8. Cox, Birming ‘ham. 

15, ert — for Lack MACHINE Hoosmms, R. Abell, 


Der 
‘aria Semenes Fuss-poxgs, C. D. Burnet, Liver- 


pool, 
1 | Evecrric CaBLe JuNCTION-BoxgEs, C. D, Burnet, 
ive 


15,716. ELecrric CaBLE JuncTion-Boxgs, C. D. . Burnet, 
Liverpoo! 

15,717. MouLpinc FLower-pots, A, Edwards and G. 
H. Bassano, Derby. 


aa Lxoarnes, C. and P. Steadman, 
ris . 
15,719. PeRcocatine Fitters, 8. H. Adams, Harro- 


gate. 
15, Lisl LitrLe Grant Pump, M. Morris, Newcastle-on- 


Tyn 

15,721. Hor Water Boiter, J. McDonald, Glasgow. 

15,722. Swinainc Brackets for Gas Frrrms, E. 
‘Townshend, Birmingham. 

15,723. VENTILATION of WATERPROOF GARMENTS, W. H. 

Haigh, Huddersfiel 

15,724. Stipes for Larue Beps, J, Carson, Hampton- 
in-Arden, Warwickshire. 

15,725. BicycLe Hovusgs, G. C. Bingham, Norwich. 

15,726. Tap for Drawina AgratTina Liquips, G. 
Axdorfer, Manchester. 

15,727. ExTracTina MoisturgE from Arr, J. Gayley, 


Liverpool. 

15,728. Automatic Lock Jormnt, R. A. Barriss, 
Redditch. 

15,729. Leaainas, C. W. Russell, Liverpool. 

15,730. a Gas Generators, L. Montel, 

15,731. Gas Burner, W. Stefan and H. Schénfelder, 

sgo 

15,732. i Se REstT for PranorortTes, A. M. Bates, 
Glasgow. 

15,733. Cuarrs, A. R. Milner, Glasgow. 

15,734. FREE-WHEEL DrivinGc MrcuanisM for CyciEs, 


C. W. Cole and T. Hedingham, London. 
15,735. Means for ELEcTRO-pLatTinG, J. Bailey, Bir- 


mingham. 

15,736. Time Recorpgers, J. J. Stockall, jun., 
London. 

15,737. Fastentne Buinps to Rouisrs, A. E. and T. H. 
Brough, Hull. 


15,738. Trsrixo Mixk, J. Gornall and T. G. Porter, 
Presto 
15,739. ar Mryerats in Mrvzs, J. B, Atkinson, 
jasgow. 
15,740. - aaas ComBustion Morors, E. Hall-Brown, 


G 

15,741. L. Kaufman and J. L. Doniger, 
Manchester. 

15,742. Dry Sear for TRAMWAY Cars, T. A. Shaw, 
‘Bradford. 

15,743. Ranogs, W. H. Micklethwait, Rotherham. 

15,744. Sats, H. Phillips, Manchester. 

15,745. Pneumatic Trrgs for CycLe WHEgLs, N. Wood, 
Manchester. 

15,746 PLansirTers, F. Stacey and T. W. Freeman, 
Birmingham. 

15,747. Batrerizs, M. Sutherland and E. Marcuson, 
London. 

15,748. INNER Tose for Cycixs, W. Stanham, King’s 


Lynn. 

—o Sparkxine Cort Casinos, C. F. Splitdorf, 

mdon. 

15,750. Drum, C. Smith, London, 

15,751. CrrcuLaR Kwyitrinc Macaings, H. Beylard, 
London. 

a Consecutive Virw Apparatus, E, L. Furst, 

mdon. 

15,753. E.ecrricity Meters, The British Thomson- 
eo ag Company, Limited, and F. Holden, 

mdon. 

15,754. Cosy, C. T. Gann, London. 

7. Sreerinc NAviGABLE VessEts, F. Pickford, 

mdon. 

15,756. Metat CoLLapsiBLe Gates and Suutrers, G. 
F, Pittar and Hayward Bros. and Eckstein, Limited, 
London. 

15,757. CHeckina the Numer and Weicut of Loans, 

A. H. K. Beaver and J. Jones, London. 

15, Thee Steam Generators, O. D. Orvis, London. 

15,759. DRAWER Trunk, A. V. Warner, London. 

15,760. Knire Suarpeners, A. M. McLeran, Kingston- 
on-Thames. 

15,761. ANNuNcIaTOR, M. P. Janisch, Kingston-on- 


es. 
—_ Rattway Ratt Joint, I. Lynd, Kingston-on- 


mes. 

15,763, TaLkinG Macutngs, M. Seliger, London. 

15,764. Controt of Exectric Lirts, J. 8. Stevens, C. 
G. Major, E. C. Stevens, and P. H. Stevens, London. 

15,765. Screw Prope.vers, G. Quick, Bournemouth. 

15,766. Carriers for Parcets, W. J. Lockett, London. 

15,767. Couptinecs for Cars, O. Imray.—(National 
Malleable Castings Company, United States.) 

15,768. MakrnG ArtTiFicIaL Strong, Sutcliffe, Speak- 
man and Co., Limited, and E. R. Sutcliffe, London. 

15,769. ManuractorE of Printinao Surraces, B. 
Gisevius, London. 

15,770. Bunsen Burners, H. H. Lake.—(J. Hardt, 
Germa: 


ny.) 

15,771. TREATMENT of SuLpHiIpE Orgs, 8. O. Cowper- 
Colesand The Cowper-Coles Metals Extraction Syndi- 
cate, Limited, London. 

15,772. Exrecrric Batrerizs, A. L. Shepard, London. 

15,773, Curr-HOLpER, G. C. Marks.—(The Chicago Cuff- 
Holder Company, United States.) 

15,774. Latrrer-Boxgs, J. F. Hoyne, London. 

15,775. CaLcuLaTING Macuines, H. E. Goldberg, 


mdon. 
15,776. CaLcuLATING Macuings, H. E. Goldberg, 


naon. 
15,777. TELEPHONE INSTRUMENTS, F. W. Golby.—(B. 


Bra nder, ———. 
15,778. MARKING ATTLE, L. Gaster.—{J. Babik, Row- 
mania.) 
15,779. Tza Cappig, F. George, London. 
15,780. TICKET-CHECKING Apparatus, M. Thum, L. 
Weber, and A. Goldberg, London. 
15,781. Boots, W. , London. 
15,782. Mast Hoops, R. W. Vail, London, 
15,783. StrrRiInc ApPaRATUvs, C. Postpaneck, “4 
15, a. THERMO-ELECTRIC GENERATORS, C, 
ndon. 
15,785. PULVERISING MILLs, G. 
1, 786. STEAM-GENERATING Botzers, F. 
15,787. WIcKER- WwoRK Baskets, A. 


mdon. 
oe Manvracture of Waite Leap, 8. O. Cowper- 
and The Cowper-Coles Metals Extraction 
Syndicate, Limited, London. 
15,789. TYPEWRITING "Macuinzs, W. P. Thomp — 


London. 
Thwing, 


8. Maxwell, London, 
n, London. 
ohorzeleck, 





15,804. Incor Moutps, R. Haddan, 
Univresal Mill Company, United Statea. 
15,805. RoLLina Apparatus for Grrpgrs, R. Haddan, 
i American Universal Mill Company, United 

tates. 


The American 


“ M Borer Furnaces, W. G. Crosth waite, 
nen AccumuLaTors, ©, de Sedneff, 
15, Sts, Coxvenrxo Rervuss into Fug, W. P. Wrightson, 
1, oot ace Reyuse Marrer, W, P. Wrightson, 
15, rm _ seen Buock Furt, W. P. Wrightson, 
15, gil. 


London. 


oo Tix Boxrs, H. Finne, jun., 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 





691,740. Pyeumatic Po.isHinc Toon, J. W. Birken. 
stock, New York, N. Y.—Filed February 25th, 1901, 

Claim. paler pneumatic grinding and polishing tool, 
consisting of a tubular spindle for the compressed air, 
& casing attached to the lower end of said spindle, a 
paddle-wheel in said casing, having a shaft journalled 
at the lower end of said spindle, air supply channels 
in the spindle and casing for supplying air to dia. 


(SL 740) 


PP I\\WSSSEB7F" 
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% 





metrically opposite sides of the dle-wheel, outlet 
ports in the casing adjacent to the supply channels 
reversing means for supplying air to one or the other 
of said le oo h ls, and a polishi = oes 
tool attached to the lower end of the shaft of the 
paddle-wheel, so that the spindle shaft and tool are 
aligned, substantially as set forth. 


691,759, Courtine for Rotitine Mitt Suarts, J. 2: 
George and V. B. Edwards, Worcester, Masa, —Filet 
June 11th, 1900. 

Claim.—{1) In a shaft coupling, the combination 
with the opposing ends of the shafts, of sleeves 
attached to said shaft ends and provided with internal 
poe tudinal ves and a coupling bar provided at 

of its ends with teeth, or ribs, adap’ to en, 

the walls of said grooves, said bar being capable of 

longitudinal movement in one of said sleeves to allow 

its being withdrawn from the opposite sleeve, and 
means for holding said coupling bar from longitudinal 
movement in said sleeves, substantially as described. 








(2) The comination with a rotating shaft, cf a 
sleeve attached to said shaft and overlapping its end 
and having longitudinal interivr grooves, a shaft in 
alignment with said shaft, a sleeve attached to 
said shaft and having a flange, a flanged sleeve 
detachably attached to the flange of said sleeve 
and having longituninal interior grooves, of a coupling 
bar provi a at its was of said ends with ribs, or teeth, 
engagii walls of said grooves in said sleeves 

substan’ hall as described. 
691, 2840. FURNACE FOR a Incors, V. B. Edwards 
nd P. B. Morgan, Worcester, Mass.—Filed June 

Ith, 1897. 

Claim. al Ina furnace for heating ingots, provided 


with an opening adapted to receive an ingot broadside, 
an outer door by which said opening is closed and a 
series of inner swinging doors arranged in a row across 


said es | within said outer door and adapted to be 
ag moe wo bay yg en ean the ingot, substantially 
(2) The combination with the heatin, 
po of a series of transverse water pipes ce rt 
by the side walls of the furnace, po » with 
spaces between them, a pair of longitu dial water 





pipes resting on said transverse water pipes and form- 

ing a track for the ingots, an opening for the admission 

of fuel below said track near one end of the heating 
thy 





(J. D. Griffen, United States.) 
15,790. RaIL-TEsTInG APPARATUS, F. Stahl, Liverpool. 
15,791. Grinpina MILs, G. Zarniko, Liverpool. 
ef TooTHED NG Routers, H. Hess, Liver- 


poo 

ae DistnFgctants for Topacco Pipss, T. J. Walker, 
Liver 

15,794. Latuss, D. Abeles, Liverpool. 

15,795. -_a eee iacaeannaaia to Venicues, A. Beer, 


Lon 
_— > “Bosxs and Srze.s for Corsets, T. Hayward, 


15,797. BREECHES, P. Haller and J. T. Ellis, Londen. 

Lb, 798. PRInTING Macuing, A. Krauz and N. Collins, 
London. 

15,799. PNEUMATICALLY AcTuATED Doors, A. W. 
Sullivan and W. Renshaw, London, 

15,800. PLayine BALLs, E. Kempshall, London. 

15,801. MecuanicaL Music SHeet Oroans, A. A. M. 
Gavioli, London. 

15,802, Bicycte AtracuMENT, R. Haddan.—({The 
ei Leader Company, United States.) 
5,803. Roiine Mitts, R. Haddan.—(7The American 
et niversal Mill Company, United States.) 





, and an g for the escape of the products 
of combustion below said track and near the opposite 
end of the heating chamber, substantially as described. 

® Ina continuous-heating furnace, the combination 
hollow billet supports extending from the front end 
of the furnace toward the rear end thereof, hollow 
bearings for the billet supports arran transversely 
of the furnace, and means for supplying the billet 
supports and bearings with a cooling fluid, substan- 
tially as described. 








NavaL EnGinggr Appotntments.—The following 
a ges have been made at the Admiralty :— 
eet engineer: Walter Brown, to the Duke of 
Wellington, for the Colossus, to date June 28th. 
Assistant-engineers: F, 8. Ainsworth, to the Vivid, 
additional for charge of stores of reserve and engines 
of torpedo boats at boathouse ; Albert J. Venning, for 


tem service, to the Trium hh, addition: ’ for 
charge 0! of sta res of —— boat ons deslroyers both to 
date July oth. Simon W. 


to the victory, fo Bg Porven t, undated ; 
W. Rea, to the V: Kory, for the . undated. 


Albert W, 





ran 


an, 
ited 


te, 
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SOME ASPECTS OF WORKSHOP 
MANAGEMENT. 
No. II1.*—THE PATTERN SHOP. 


WE now come to that much abused, but indispensable 
department, the pattern shop. 

Like the drawing-office, the result of its labours are 
not directly productive from a profit-earning point of 
view, and consequently in some establishments there is 
a reluctancy to spend money on this department. This 
desire to economise often takes the form of an inadequate 
equipment in the first instance, which renders the pro- 
duetion of every pattern more costly than it need be. A 
little reflection, however, will show the manufacturer that, 
as he cannot reckon upon making a profit out of his patterns, 
it is clearly to his advantage that the department which 
produces them should be a oe in a position to turn out 
its work in the most economical manner. By this we 
do not mean that all patterns should be manufactured of 
the cheapest kind possible, but that, having decided what 
class of pattern will best suit the requirements of the job 
in hand, the equipment of the pattern shop should be 
such as to enable it to produce the finished article with 
the least possible expenditure in wages. 

The requirements of different engineering firms in 
connection with their pattern-making department vary 
so largely that it is a matter of impossibility to give a list 
of the various wood-working machines with which a 
pattern shop should be furnished, but it ought to be seen 
to by the management that every machine which will 
economise labour in this department forms part of its 
equipment. 

In a pattern shop of any size it is best to place a man in 
charge of the machines who thoroughly understands the 
working of them and who is responsible for keeping them 
in order, and not to allow the pattern-makers—except in 
the case of lathes, band saws, and trimming machines, 
which must be at the disposal of all—to operate these 
tools. Very few pattern-makers have the knowledge 
requisite for handling wood-working machinery in a 
proper manner—though most of them consider them- 
selves quite capable of doing so—and as a workman 
unused to machinery may very easily incapacitate a 
machine, and possibly himself also, when endeavouring 
to operate it, it is advisable to employ a man skilled in 
the use of these tools to prepare the material for the 
pattern-makers under instructions from the foreman. 

A first-class foreman pattern-maker must fulfil a num- 
ber of requirements. First, he must be thoroughly 
trained in the reading of working drawings. Secondly, 
he must have a good knowledge of modern foundry 
practice. Thirdly, he must be able to exercise judgment 
in the method of making the various patterns. Fourthly, 
he must understand how to make the best use of the 
machinery at his disposal, so as to save the men under 
him unnecessary labour, and at the same time work up 
his material to the best advantage. Fifthly, he must 
have the faculty of seeing when it will pay best to alter 
an existing pattern to conform to a new design, and when 
to discard an old pattern rather than alter it, and make a 
new one in its place. 

As far as our experience of foreman pattern-makers 
goes there are usually two weak points in their composi- 
tion ; the first is that they are apt to overrate their know- 
ledge of foundry practice, and are impatient of suggestions 
from the foundry in consequence—an attitude which is 
often reciprocated by the foundry foreman, who not in- 
frequently prides himself on his knowledge of pattern- 
making, and feels that he could control the pattern-shop 
with advantage. Secondly, a pattern-maker foreman who 
is accustomed to good work finds it extremely difficult 
to turn out a cheap pattern when occasion requires, 
while a man who is used to the producing of make-shift 
patterns is apt to look on the manufacture of a really 
good article for standard use as an unnecessary expense. 
What we want in a pattern-maker foreman is a man who 
can turn out his patterns in either manner, to suit the 
requirements of the job. 

As the drawing-office ought to be in constant com- 
munication with the shop, so the pattern-shop and foundry 
foreman should be in constant touch with one another. 
It is only necessary to be present at a consultation be- 
tween these two oie a new pattern is under discussion 
to realise the advantage that is gained by having the 
matter thoroughly threshed out before the work is put in 
hand. If this principle were more frequently insisted 
upon it would save many a journey from the pattern- 
shop to the foundry when the pattern is in the sand, and 
many an alteration to the patterns after they are made. 

In most firms a great deal of latitude is left to the 
foreman as to the manner in which his patterns shall be 
constructed, and this we believe to be a sound principle. 
But no latitude should be allowed in other directions— 
that is to say, the drawings to which he has to work 
should be made absolutely clear in every respect. The 
deciding as to the thickness of metal should never be left 
to the pattern shop. This is frequently done, and, as a 
natural consequence, the pattern-maker, who has not to 
pay for the material or the casting out of his own pocket, 
will, when in doubt, usually err on the safe side and make 
his pattern sufficiently strong. If a standard pattern 
once gets made which produces a heavier casting than is 
necessary, a small but steady leakage of material com- 
mences which is as difficult to detect as it is unnecessary, 
and which usually does not stop until the pattern has 
ceased to exist. If, on the other hand, the pattern-maker 
errs on the economical side, which is not so frequent, and 
makes the casting too weak, the defect, though discovered 
earlier, is equally serious. 

The smaller details in connection with the patterns 
should also be made quite clear on the drawings, such as 
the rounding of corners, the shape of the bosses, what 
holes are to be cored and what drilled, the size and 
position of the name plates, and even the sizes of letters 
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to be used, should be specified. These small points may 
not increase the efficiency of the machine, but will 
materially affect its appearance when finished. 

We read not long ago of an American firm which has 
adopted the plan of classifying the various types of 
patterns it produces, assigning a different letter to each 
class. Though we cannot claim to have had practical 
experience of the working of this system, the idea appears 
a goodone. The instructions as to how the various types 
of patterns are to be made are drawn up—we quote from 
memory—somewhat as follows : — 

(A) The pattern is to be made of hard wood. The 
pieces to be secured by screws. To be fitted with rapping 
plates, varnished three coats. First-class in every re- 
spect. 

(B) To be made of good quality of pine. Loose pieces 
and pieces with sharp edges to be of hard wood. Pieces 
to be secured by screws. To be fitted with rapping 
plates. Varnished two coats. To be good and durable. 

(C) To be made of fair material. No hard wood to be 
used. Pieces to be secured by nails. Varnished one 
coat. To be a fair job. 

(D) To be constructed of cheap material. Not var- 
nished. To be made in the cheapest possible manner. 

These are definite instructions for the pattern shop to 
work upon which should be of assistance to the foreman, 
and which can be referred to if the patterns for any par- 
ticular job have turned out to be too costly. 

The question of metal patterns for standard articles is 
one which requires consideration. These are very expen- 
sive to manufacture, but once made are not only, as a 
rule, more convenient to mould from than wood patterns, 
but produce more highly finished castings. Before 
embarking on the manufacture of metal patterns it is 
necessary to be sure, first, that the casting is not likely to 
require alteration for a considerable time; secondly, that 
the sale of the castings or machines for which the pattern 
is intended will be sufficient to warrant the outlay on 
patterns of this class. A foundry foreman who is anxious 
to turn out good castings is usually a strong advocate for 
metal patterns; but the making of these is a question 
which should be decided upon by the management. 

The system of the storage of patterns depends largely 
on the class of work the factory produces. Broadly 
speaking, there are only two methods on which the storage 
of patterns can be conducted. One is the storing of them 
by size, the other by grouping them into the machines 
they represent. Both systems have their advantages, 
but the latter is open to this objection, that very often 
the same pattern is used for several different machines, 
and when this is the case it is difficult to decide with 
which machine it should be grouped. Standard patterns 
in constant use should be stored apart by themselves. 
Whatever the method of storage adopted there is no 
question that the most convenient manner of keeping the 
records in the pattern store is that of indexing them on 
the card system, and each rack should be separately and 
clearly numbered, or lettered, with a subdivision of letters 
or numbers for every shelf contained in the rack. 

The patterns should be arranged and indexed in such a 
manner that any one on the premises, by reference to the 
castings book and the production order, can at once put 
his hand on any pattern required, but the care of the 
pattern stores and the handling of the patterns should be 
under the control of one man, who should be made 
responsible for them, and whose business it should be to 
see that they are put back in their proper places as soon 
as they are done with for the time being. 

Sufficient attention is not always given to this. 
Many pattern stores are left in the charge of a labourer, 
usually an old one, who.is the sole person on the premises 
who can tell where the patterns are kept, who relies upon 
a failing memory to assist him in his work rather than 
on a proper system of storage, and whose absence 
through illness, or from any other cause, may occasion 
serious inconvenience and delay in getting the castings 
put in hand. Moreover, being fully aware of his value 
to the firm, owing to this unsatisfactory state of affairs, 
a storekeeper in this position will apply for, and obtain a 
rise in his wages from time to time, until his salary is 
considerably in excess of what the job is worth. 

As the patterns are returned from the foundry they 
should be thoroughly examined before they are put away, 
and any repairs or alterations required attended to at 
once. The advantages of this are threefold. - If a pattern 
has been damaged through carelessness in the foundry 
the breakage is detected at once, and it is possible to fix 
the blame upon the culprit, which tends to check care- 
lessness in this direction. The patterns will be ready 
for immediate use when next required. If repairs are 
put in hand when the patterns are returned from the 
foundry, this work can be done without undue haste, and 
proposed alterations can be properly considered, which 
is often an impossibility when the patterns are looked 
out in a hurry for a pressing order. 

With regard to the arrangement of the racks which 
contain the patterns, these should not be made too large, 
but of such a size that any article upon them can be got 
at easily, and ample space should be allowed all round 
each rack, so that the shelves can be approached from 
every side. The racks containing the ae patterns 
should have a greater space left round them to facilitate 
the getting in and out of the patterns. When space is 
limited and the racks are built, as is usually the case, 
nearly up to the ceiling, the passages left round the racks 
will largely affect the lighting of the stores, and when the 
building is lighted by windows at the sides the racks 
should be so arranged that the store obtains the 
benefit of the daylight as far as possible. 

Though many engineers construct the racks containing 
their patterns of metal, and sometimes expend consider- 
able ingenuity in arranging them so that they are 
adjustable, we are inclined to think that racks constructed 
in this manner are something of a luxury. The chief 
advantage they possess is that they look nice. 

In the first place, iron racks are very little, if any, safe- 
guard against fire. The proportion of metal in the rack 





is so small compared with the amount of wood in the 
patterns, that if once a dry and inflammable pattern 
catches fire, the chances are that the entire destruction 
of the pattern store will follow, iron racks notwith- 
standing. 

As to the advantage of making the racks adjustable, it 
is possible that when the pattern stores are first arranged, 
racks made in this manner may be a convenience, but 
once the patterns are arranged and the shelves filled, 
unless the system of pattern storage is re-organised 
entirely, it is probable that the adjustable racks will 
remain in the same condition as when they were first 
set up. A little forethought and consideration before the 
shelves are constructed should enable those responsible 
for the arrangement of the pattern store to decide with 
accuracy what sizes and shapes of racks will best meet 
the requirements, and as wooden shelves will endure 
beyond the average life of a business, and are infinitely 
cheaper to make, it seems something of a luxury to spend 
money on racks of more expensive material. It is not 
uncommon to see elaborate and expensive shelving, which 
produces nothing, in a store while the pattern shop next 
door is lacking machines which, if available, would reduce 
the cost of nearly every pattern turned out. 








THE SIMPLON TUNNEL AND ITS 
CONSTRUCTION. 
No. IL.* 


Tur Italian end of the Simplon Tunnel is situated 
between Iselle and Varzo, on the Simplon road. It is 
distant by road and by rail 99 miles from Milan. The 
difference in the altitudes is 1655ft. At present the 
Mediterranean Railway of Italy only extends to Domo- 
dossola, and the distance of the tunnel mouth therefrom 
is nearly 11 miles along the Simplon road; and connec- 
tion to this and to all intermediate places between Domo 
and Brig, Switzerland, is effected once daily in each 
direction by the Federal mail coach. 

From Milan (397ft.) the route now employed is the 
main line to Torino, as far as Novara (507ft.), and thence 
by the branch to Domodossola (878ft.). 

In view of the importance of the new international 
line of route, a few remarks may be of interest 
concerning the topography of the country traversed. 
From Novara the line crosses the Lombardy plains, 
entering the fringe of low hills at the foot of the 
Lepontine Alps, near Borgomanero, and commencing the 
ascent between Gozzano and Lago Orta. Its steepest 
gradients are 1 in 68. After passing Gravellona, near 
Lake Maggiore, the line enters the narrow valley 
which then continues onwards as far as Domodossola, 
crossing a large number of shingly torrent beds by means 
of low-pitched lattice-girder bridges, some of considerable 
length. 

At Ornovasso, just north of the great lake, snow may 
be seen in the traversing gorges even in the month of 
June, and at Domodossola falls of snow upon the sur- 
rounding mountains are not uncommon during the same 
month. The whole valley of the Toce is extremely 
fertile and verdant, and becomes the resort of the Mila- 
nese when the heat of the lake district below is no longer 
bearable. The Mediterranean railway has kept to this 
valley with its new line, but always on the east of the 
present railway, and following close to the west shore 
of Lake Maggiore, from Mergozzo down to Arona 
(644ft.), which is the existing terminus of a direct line 
connecting Milan with the south end of the lake 
and distant 84°4 miles from Domodossola. By this 
means a saving of 11 miles over the present route is 
effected, avoiding Novara and shortening the monotony 
of the Lombardy plains, all in opening up a fresh part of 
the lake district. The new line is moreover constructed 
with easier gradients of up to only 1 in 166 instead of the 
1 in 66 of the existing road, and the travelling over which 
by the actual service of “omnibus” trains is excessively 
slow. The older line following the curve vid Piedimulera 
and Rumianca will serve for slow goods and local traffic, 
and the one now in construction will be reserved for fast 
services. There are on this latter two or three tunnels 
to be made along the lake borders, but the longest, at 
Tarragana, is only 1020 yards in length. The rails to be 
laid as far as Domodossola will weigh 73 lb. to the yard. 
From Domodossola to the Simplon Tunnel they will be 
of 91lb. The new line will be, similarly to that of the 
tunnel, single-track, but for possible developments the 
stations, &c., will be suited for double lines. 

Proceeding northwards from the new eastern station at 
Domodossola, the line is carried to the end of the town 
around a short-radius curve and under a plate-girder 
bridge supporting the Simplon road—a level section of 
1100 yards. The plain, with its confluence of noisy 
streams which go to swell the Toce, is then crossed, to 
reach as quickly as possible the chain of hills lying out 
to the west, in order to commence the ascent northwards 
before approaching the abrupt hill of Bosco. 

From the cutting just mentioned, below the Simplon 
road, the line commences to rise almost continuously at 
the rate of 1 in 40, and this is the prevailing and the 
maximum gradient up to the great tunnel. It is carried 
over the plain on an embankment of very solid construc- 
tion perforated by numerous culverts, one seven-span 
brick viaduct, and a large road arch of brick upon granite 
abutments having a width across of about 140ft. Every 
provision is made for the free passage of water from the 
neighbouring hills and flowing towards the meadows 
below, which in summer season are in a state of perpetual 
irrigation. A great quantity of boulders and stones for 
this embankment is being brought down from the adjacent 
heights by means of a considerable length of narrow 
gauge railway. This embankmentis at present approach- 
ing close up to the ledge cutting already made along the 
side of the hill. 

Hereon, after 2670 yards of the 1 in 40 gradient 
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to the Mediterranean line, this company would be able 
to provide some heavy locomotives, whose steaming 
powers are at present unique in Europe. 

As at present arranged, the Jura-Simplon Railway will 
work the traffic through, and Domodossola—a town which 
will then become for it the terminal and the customs 
depot, much the same as Chiasso, the frontier town of 
Italian-Switzerland is at this moment for the Gotthard 
line. But this pre-arrangement may yet undergo 
modification in view of the early assimilation of the 
Jura-Simplon line by the Bundesbahnen or Federal rai- 
lways, and also in view of the proposed acquirement 
of the traffic management of Italian lines by the Govern- 
ment, 








THE NINTH INTERNATIONAL NAVIGA- 


TION CONGRESS. 
No, ¥.* 

Section I. had before it eight papers on the question of 
tolls on inland navigations. A paper by Herr Peters 
gives but a sorry impression of the condition of the 
smaller navigations in Germany. In a list of nineteen 
canals, only four have receipts sufficient tomeet the current 
working expenses, and the condition of those around 
Paris and even in England are referred to as being 
financially in a much better position than those in Ger- 
many. Reference is made to the Prussian Canal Bill of 
1901, which provides for the apportionment of the cost of 
construction between navigation and agriculture in 
proportion to the benefits accruing to the two interests. 
This has not yet become law. It is stated, however, that 
the city of Berlin has lately contributed towards the 
improvement of the lower course of the river Spree, 
where, while —— the navigation, the flood level 
and also the level of the subsoil water has been lowered. 
In Germany, where the railways and waterways are both 
in the hands of the State, it is found that an advantage 
of 15 per cent. in freight in favour of water-borne traffic 
is required to keep the trade from the railway. Herr 
Peters proposes to reduce the working expenses on the 
waterways by providing better organisation, and suggests 
that the State should institute electric traction on the 
busiest of them. Electric traction is said to have 
lessened the cost of haulage on the Finow Canal by 14 
per cent., and on the Matyer Canal by 18 per cent., as com- 
pared with the cost of horse haulage. It appears that 
tolls are levied on the boat’s tonnage and not on the 
weight of the cargo. This is obviously a hardship. 
Further, there are two classes for goods. If the cargo is 
mixed toll is levied at the higher rate. The city of 
Lubeck and the Tetlow Canal authorities have decided to 
tow on their canals, and to keep all traction in their own 
hands. Mons. Charquerand contributes a number of 
figures bearing on the railway and canal statistics of 
France, and concludes that the average cost of a kilo- 
metric ton conveyed by railway is °609d., by canal ‘391d., 
and that the cost of maintenance and working per kilo- 
metric ton is by railway *202d., by canal *151d. A goods 
train averages 135 tons load, with an average haul of 90 
miles. The boat on canals of the first-class carries 300 
tons, with a much higher average haul. The same com- 
plaint of want of organisation, and consequent waste of 
time, obtains in France as in Germany, and economy is 
looked for in this direction. 

Mr. Hunter refers to the Weaver Navigation, the 
Bridgwater Canal, and the Manchester Ship Canal, and 
points out the immense benefits which accrued to the 
districts served by these enterprises. Seeing, however, 
that the Ship Canal traffic is already, after only seven years 
working, some 5,000,000 tons per annum, and yet only pays 
2 per cent. on its capital, the public cannot, he says, expect 
to find money to make waterways to compete with rail- 
ways, and that, for the benefit of the community, the 
Government of the State or of the municipality —or group 
of municipalities—in the district, should provide out of 
— funds the capital required for the execution of the 
works, 

The fact remains, that to compete with other nations 
we must exercise economy, and to allow of this raw 
materials and manufactures, as well as the food supply 
of the workers, must be moved with facility and at low cost. 
If this is to be attained by water transport, and only by 
that means, we in England must have our canal system 
brought up to date. It is emphatically a matter for a 
Royal Commission to inquire into most thoroughly and 
carefully. Other nations our competitors in trade on two 
continents are spending money freely in improving their 
waterways. It behoves us to ascertain without delay 
whether it is to our interest to follow their example or 


not. 

We have followed their lead in technical education, and 
wasted large sums of money owing to our neglect to 
move at an earlier date. We cannot afford to lag too 
long behind in the question of transport. At present the 
competition in many branches of trade is only beginning, 
but when the productions of Germany are seen at 
Diisseldorf, it is easy to realise that it must increase. 

A paper was communicated by Mr. John Bogart, 
M. American Soc. C.E. and M. Inst. C.E., on the “ Con- 
struction, Capacity, and Cost of operating Dredging 
Machines of several Types in Recent Excavations of 
Large Magnitude.” The experience was gained in 
excavating a large canal in recent years. This involved 
the moving of 5,868,000 cubic yards (4,486,287 cubic 
metres), Of this material, 1,436,000 cubic yards (1,097,891 
cubic metres) were excavated under water by dredges of 
different types, and 4,432,000 cubic yards (8,388,416 cubic 
metres) were excavated above ground by steam shovels 

- and certain special forms of ers, excavators and con- 
veyors, this latter amount including 88,700 cubic yards 
(67,814 cubic metres) of rock requiring blasting. The 
canal is in the State of New York, has a length of 3°068 
thiles (4987 metres), and was required to convey water 


* No. IV, appeared July 25th, 





from the St. Lawrence River to the Grass River, the 
latter being 44ft. (18°41 metres) below the St. Lawrence. 
The water is required to develop power for electricity, 
and the work included a lock for vessels. The lift of this 
lock will vary with the water levels in the rivers from a 
minimum of 82ft. (9°75 metres) to a maximum of 45ft. 
(13°72 metres). One hundred and fifty thousand horse- 
power is to be developed. The water section of the canal 
finally ae will be 5870 square feet (545°33 square 
metres). The total excavation requisite is 7,760,000 cubic 
yards (5,932,785 cubic metres). At first a canal with a 
sectional area of 2574 square feet (239°13 square metres) 
has been made. The material excavated is largely 
alluvial deposit, with some indurated clay and gravel 
mixed with boulders. Dynamite was used frequently in 
the indurated material above water. Powerful dredges 
could not work advantageously before blasting had been 
resorted to. About three-quarters of the excavation was 
made in the dry, and one-quarter below water-level. The 
dredges used were of the following types:— 

Centrifugal pump dredger.—The excavation made by 
a rotary cutter—the excavated material forced to its place 
of deposit through long steel pipes. In one of these 
dredges the pipe was 12in. diameter, in another 18in. 
diameter. 

Grabs.—The excavation made in the usual way by the 
grab, with movable back, deposited in hoppers, and 
towed by tugs to the place of deposit. 

Vacuum pump dredges. The excavation made by an 
“orange peel” bucket, deposited in hopper, and trans- 
mitted by use of vacuum chambers through long steel 
pipes to place of deposit. Pipes 18in. diameter. 

The centrifugal pump dredge, with suction and dis- 
charge pipes of 12in. diameter (0°30 metres) was built 
on the ground where some excavation had been made; 
water was pumped to this excavation after the dredge 
was built so as to float it, and a sufficient supply of water 
‘was continued by pumping, to allow the dredge to work 
without interruption. 

Full details of this latter dredger are supplied. The 
dredger was unable to excavate the indurated material, but 
it was successfully employed in soft clay, loam, and sand. 
It excavated and delivered during three seasons 459,800 
cubic yards (351,533 cubic metres). The cutting was 
made to a maximum depth of 22ft. below the surface of 
the water in which the dredger floated. The material was 
raised 30ft. above water, and deposited at an average dis- 
tance of 1200ft. from the dredge. It was operated by 
two gangs of men, each working eleven hours, and 
required one captain, one engine driver and six men. 
The cost for each 22 hours was: Wages, 35°90 dols.; oil, 
waste, &c, 5°00 dols.; coal, 9 tons, at 3 dols., 27°00; total, 
67°90 dols. This amount includes the labour required in 
moving the discharge pipe as well as in operating the 
dredge. Cost of the dredges, 40,000 dols. The amount 
of 459,800 cubic yards was dealt with in 194 working 
days ; an average of 1125 cubic yards (8601 cubic metres) 
per diem of 22 hours. The average cost, allowing for 
repairs, renewals, watching in winter, coal, supplies, and 
labour, was 8} cents, equal to 4}d. per cubic yard, or 
11°127 cents, say 5°56d. per cubic metre. If only the 
current cost was taken into consideration the figures 
would be 6°035 cents, equal to 3°017d. per cubic yard, or 
7894 cents, 3°947d. per cubic metre. 

The centrifugal pump dredger with 18in. diameter dis- 
charge pipes was substantially of the same construction, 
and worked in the same manner. It excavated and 
delivered during two seasons 290,780 cubic yards 
(222,811 cubic metres) from a depth of 22ft., raising the 
material 30ft. and discharging at an average distance of 
1200ft. This dredger required one captain, one engine- 
driver and seven men. The cost for each 22 hours 
was: Wages, 41°90 dols.; oil, waste, &c., 8°00 dols.; coal 
18 tons, at 3 dols., 54°00 dols.; total, 103°90 dols. Cost of 
the dredger, 60,000 dols. Distributed over actual working 
days of 22 hours, the cost is 145°09 dols. per working day. 

The amount of 246,988 cubic yards (188,827 cubic 
metres) was excavated in 160 working days, giving an 
average of 1543°6 cubic yards (1180-13 cubic metres) per 
diem of 22 hours. The average cost was thus, with 
allowance for repairs, renewals, watching in winter, «c., 
9°399 cents, equal to 4°69d. per cubic yard, or 
12°294 cents—6°147d. per cubic metre. The excavation 
made by grab dredgers, delivered into hoppers of 140 
cubic yards capacity, amounted to 525,306 cubic yards 
(401,614 cubic metres). One of these has a bucket with a 
capacity of 2} cubic yards. The hull is 85ft. in length, 
28ft. in width, and 10ft. in depth. The grab arm is 28ft. 
long. The hoppers were towed by tugs a distance of 

1-04 miles (1676 metres). These dredgers only worked 
ten hours a day, as the tugs could not be navigated at 
night. Cost of working per day of ten hours, 60°36 Cols. 
The dredge excavated 138,001 cubic yards (105,506 cubic 
metres) in 183 days of ten hours, giving an average of 
754 cubic yards (576 cubic metres) per diem at an 
average cost for the dredging, towing of hoppers, &c., of 
8°004 cents, 4°002d. per cubic yard, or 10°469 cents— 
5:+23d. per cubic metre. This was in indurated material, 
which could not be dealt with by the centrifugal or 
vacuum pump dredger. 

Vacuum pump dredger—Two dredging machines 
were delivered, and were expected to work effectively 
both in the indurated and softer material. The hulls 
were 103ft. by 34ft. wide and 10ft. deep. The machine 
is fully described. A heavy frame, projecting 26ft. from 
the bow, carries a cable passing from the engine drum 
to the outer end of a boom 40ft. long. 

This frame also carries the cables for working the 
bucket, which is suspended from two sheaves 80in. in 
diameter near the end of the boom, and has a capacity of 
4 cubic yards. It is known as the Hayward Orange Peel 
bucket, so called from its resemblance to the peel of an 
orange when cut into quarters. It has four triangular 
curved blades, which when closed form a tight semi- 
spherical bow]. When open the blades resemble sharp 
spades, and are so adjusted to steel arms, connecting 
rods, and cables, that the maximum downward digging 








effect is produced with but slight evidence of lifting the 
bucket until closed. The bucket lifts the material from 
the bottom of the excavation, and drops it into a hopper 
which is supplied with water by a large pump. A cutter 
revolves and disintegrates the material, steam is turned 
into one of the vacuum chambers, then cold water is 
pumped in through a spray, condensing the steam and 
forming a vacuum. The forward valve is opened and the 
material drawn from the hopper into the chamber. The 
valve is then closed and the rear valve opened and steam 
turned into the chamber, forcing the water and material 
into the discharge pipe. While one chamber is dis- 
charging the other should be filling; they are worked 
alternately, and the discharge should be practically con- 
tinuous. An Orange Peel bucket with a capacity of 
1 cubic yard had been successfully worked, excavating 
soft clay near the Grass River. It was expected that 
this large dredge would be more advantageous. It was 
found, however, that the large bucket could not excavate 
the indurated material in sufficient quantity to pay for 
its maintenance. It could excavate soft material, but 
the hopper, cutter, and the vacuum method failed to 
transport this economically. It formed into balls and 
lumps in the hopper, and did not flow with the water as 
suspended material, but rather as small separate masses 
carried through the pipes. These vacuum Orange Peel 
dredgers were therefore abandoned. 

Summarising, the total amount excavated by dredgers 
was 1,436,000 cubic yards = 1,097,871 cubic metres; 
excavated by other means, 4,432,000 cubic yards 
= 8,388,416 cubic metres; totals, 5,868,000 cubic yards 
= 4,486,287 cubic metres. 

A communication was received from Herr Scholer 
describing the suction dredger Nicolaus. It is claimed 
for the new dredger that it is a great improvement onthe 
ordinary suction dredger. The difference mainly consists 
in this feature, viz., that the volume of water lifted with 
the dredged material can be regulated and limited to the 
minimum quantity needed, making a dredger of this 
description especially suitable for removing soft mud. A 
dredging end-piece or head of special construction is 
fixed to the end of the suction tube, and is formed of two 
principal parts. One of these, the foremost portion, is of 
the shape of a dredging bucket, which excavates the 
ground mechanically, leaving a level bottom. The other 
portion forms a chamber or receiver, closed all round, 
into which the excavated material is pushed, and into 
which the necessary volume of water can also be admitted 
in adjustable proportions. 

The material and water are mixed in the receiver, and 
the slurry thus formed is lifted by the pump and dis- 
charged into hoppers of a capacity of 400 cubic metres, 
which are filled in an average of sixteen minutes. The 
receptacle is so constructed that, when working in com- 
pact ground, the excavator is assisted by water under 
pressure being directed upon the spot where the ground 
is to be excavated. Full particulars of this dredger are 
given, and it was seen at work by those members of the 
Congress who visited the Kaiser Wilhelm Canal, but 
the time devoted to the inspection was too short to 
enable any reliable information to be gained. It is 
said that before the Nicolaus started work the necessary 
dredging to be done at the canal entrance was per- 
formed by a large bucket dredger and three steam hopper 
barges. The crew consists of eleven men. 








THE CONSTRUCTION OF A FIRST-CLASS 
FRENCH LOCOMOTIVE. 
No. IIl. 

In our last article an engraving appeared over a wrong 
title. Fig. 10 should have been described as another 
view of the machine shown by Fig. 6. The cylinder 
finishing machine is illustrated on page 105, and the 
description of it appeared in our issue of July 18th. 

From the cylinders we pass on now to the wheel 
and axle-turning shop, where we find a very good set of 
machines with Ehrhardt’s cutting tools. The inside of 
the tires, along with the retaining ring groove, are gener- 
ally turned on ordinary mounted wheel lathes. The 
tire retaining rings are of nearly rectangular section, with 
a slight projecting heel where fitting into the tire groove. 
These rings are bent to the required radius by a small 
machine, situated near by in the wheel bay, and, after 
being inserted in the tire, are hand-hammered flat on the 
bevelled edge of the wheel rim. All the wheel seats for 
the axles and pins are reamed out so finely that they 
present a surface for contact as absolutely perfect as if 
the two surfaces had been ground together. 

Hydraulic presses and gas heating appliances of the 
usual kind are used for mounting the axles and tires. 
The pressure used for a large driving tire is about 150 
tons, for axles from 60 to 80 tons, and for crank pins from 
30 to 40 tons. When tires and axles are mounted the 
treads and flanges are first rough-turned and then finished 
off at one setting by a tool of the exact profile required 
for the flange. This last is clamped, cutting edge down- 
wards, on a massive rest, the wheels revolving upwards. 
There are two such tools; the second one being of 
very small size, giving a. diminutive sharp-edged 
flange or bead to the-tire of the high-pressure drivers. 
For that type of engine somewhat fancifully termed 
“ Atlantic” in the United States, no flanges would be 
used at all for the rear pair of drivers except merely for 
shop convenience during construction or repairs, when 
some sort of flange is necessary just to keep the wheels 
on the shop rails. 

Of crank shafts, at the moment of our visit to Belfort, 
we observed no crank webs of the ordinary square or 
parallel type, nor any of the elliptical form which are just 
now in favour at Epernay. Of the two kinds seen 
one was, of course, the Worsdell, of gun steel hardened in 
oil, and the other the oblique type very much resembling 
the Martin at first sight, but with the single return throw 
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necessary for inside frames. It is perhaps needless to 
say here that this latter form of axle is coming into con- 
siderable use on the Continent, and as a compromise 


between a straight and a cranked axle it is somewhat | 


surprising that the first modern locomotive cranked axle 
in America was not imitated from this pattern. Although 
of very massive appearance, and of square cross section, 
they are in reality lighter than any of the usual types of 
double-webbed cranks, but are rather more expensive to 
forge. Unless at Creusot, there appears to be no locomo- 
tive works in France forging for themselves their own 
crank axles. At Belfort the driving axles come variously 
from the works of M. Lacombe—Rive-de-Gier—Firminy, 
St. Etienne, Forges and Acieries de St. Chamond, and 
Krupp’s ; and the oblique type of axle is likewise obtained 
from the same firms, and costs, comMetely finished, 
about 2f. 75c. the kilo., or, about —8000f. the piece. 
The latter type from Krupp’s in nickel steel costs about 
4000f. the piece. Crank axles of this design are now 
used for the four cylinder engines of the Western Railway 
of France. On this line of railway Martin diagonal axles 
—with the crank seats placed close up to the wheel 
bosses, and having outside journals—were in use for 
many years, the cranks furnishing a remarkable mileage, 
and M. Sabouret, the present chief engineer of tractive 
power, informs us that these axles were really only 
abandoned through the necessity of placing the frames 
inside the wheels. 

In this connection—with regard to the strongest form 
for crank axles—it is interesting to learn from the manag- 
ing director of the Belfort works his reasons for the 
creation of a four-cylinder engine—a type which, in its 
own time, underwent that adverse criticism which is 
apparently inevitable for innovations calculated to upset 
any detail in previously established locomotive practice. 
Although the first four-cylinder compound built at Belfort 
realised a coal economy of 19 per cent., and still, to this 
day, shows to the best advantage, as compared with any 
succeeding compound, yet it was not merely for this 
economy, nor primarily for the obtaining of a more 
equalised turning effort, that two sets of engines were 


employed, but really to diminish the stresses and prolong | 


the existence of crank axles, which, in the former two- 
cylinder engines, did not enjoy a very satisfactory life. 
The work equalised between two sets of driving 
mechanisms was found not only to relieve the efforts on 
the driving axle, but also, despite of the increase in the 
number of parts to be made, kept in repair, watched and 
lubricated, actually to diminish the cost of repairs for the 
machine as a whole, when compared with a two- 
cylinder engine of an equal tractive power. 

The bogie trucks generally made at Belfort are nearly 
always of the type with direct lateral play—that is to 
say, not of the American swing-cradle form, although 
there is some approach to 
the latter in the rather 


any supporting joists, the load being instead carried in 
suspension from the side lattice girders. The tender is 
pushed on this rolling platform up hinged slope rails 
by means of pinch bars. 

| The paint shop is small, being intended for only six 
engines with their tenders. Heating is effected by stoves. 
It is noticeable that the painting, the priming coats for 
which are sometimes begun before the engine has left 
the erecting shops, is carried through with very special 
care, and if the engines after a few weeks of service do 
not look very clean it is certainly not the fault of the 
builders, for the engines as they stand in the paint shop 
are simply resplendent in their finish; so much so that 
one regrets that French railway companies could not find 
it to be a sort of a réclame to follow the Swiss example 
by periodically scraping off a little of the coal and grease 
which renders the sight of locomotives so repulsive to 
the average passenger. 

The Nord engines are painted a chocolate-brown, with 
chrome yellow fine lines on black broad stripes, which 
will perhaps be news for anyone who has not seen these 
handsome engines within a month of their leaving the 
shops ; and the Western engines are given a dark olive- 
| green finishing coat, while the boiler sheathing is hooped 
| with brass bands. 
| The use of the small peak in front of the chimney, 
| familiar in many French locomotives, does, it appears, 
| really facilitate the ascent of the steam when the engine 
| is travelling at high speed. 
| Besides locomotives, the Alsatian company has for a 
| few years past added to its business the construction of 
|electric power plants for lighting and traction. The 
| erecting shops for this work are among the best arranged 
| we have had occasion to visit. 
| __ The new dynamo shop is 200ft. wide and 50ft. high. 
| It is divided into a central bay 60ft. wide, with a 30-ton 

electric crane, and two side aisles with galleries above. 
| Notwithstanding the width of these side bays—70ft.— 
| the ground floor is remarkably light, owing to the great 
| height of the first floor—23ft.—and the special side- 
| window arrangements. The roof clerestory lights are 
entirely glazed. The upper floors are reached by broad 
staircases and lifts, and have decks of 3in. planks 
on iron girders, so as to be able to support a large 
number of fast-running and fairly heavy tools, such 
as small lathes, milling tools, &c., of up to 1} tons 
weight, and without vibration. In the central bay is 
a cast iron floor plate carefully trued and levelled, with 
slots and holes for holding-down bolts; this plate is about 
| 80ft. by 40ft., and on it can be placed the largest dynamo 
armature rings made, and there finished in situ by 
various special portable tools brought to the desired 
spot by the travelling crane, and fastened directly down 
on the armature itself or the floor plate just mentioned, 








peculiar modification used 
for the P. L. M. com- 
pounds. The frames are 
of two kinds—the simple 
frame with a separate 
riding spring over each 
axle-box, as for the Nord, 
and the English pattern 
with equalising truss 
beams and one inverted 
spring for each pair of 
axle-boxes, as is, for in- 
stance, employed by the 
P. L. M. and the Ouest— 
an arrangement which 
appears to be falling into 
general] disuse on the Con- 
tinent. The direct trans- 
verse play for express 
engine bogies is said to 
have been adopted for 
the first time in France 
by the Ouest in the four- 
coupled engine No. 951. 
In engines with a trav- 
ersing rod the ordinary 
helical springs are gener- 
ally set in opposition, and 
thus arranged, only one- 
half of the whole length 
of these springs opposes itself to the divergencies which 
are set up between the engine and truck frames on a 
curve. he arrangement in recent Nord engines is 
different; two sets of helical springs—one heavy and 





one light—being threaded concentricwise upon the’ 


traversing rods on either side of the centre pinbearing, 
and both sets of springs, instead of one only, being 
compressed simultaneously by any lateral displacement 
on either side of the engine. 

The tenders of the most recently built Nord locomotives 
are carried on six wheels with rigid wheel base, instead 
of upon two bogie trucks. These are the largest six- 
wheeled tenders ever built, having a capacity for five 
tons of coal and 4400 gallons of water which, with the 
water-scoop now fitted, is sufficient for any of the Nord 
runs. They are very low in proportion to their width ; 
the vertical and bottom corners are all rounded, and a 
well in the bottom facilitates the complete draining of 
the tank. To diminish the space between the tender 
and the first coach to the minimum practicable, and so 
decrease the resistance due to oblique winds, the buffer 
beam is recessed so deeply into the rear of the tank that 
only the ends of the buffers are visible. The tender 
wheels are cast with a blind web over the outsides of the 
spokes, the intention being to reduce wind-churning. 

With the present old erecting shops as now disposed a 
transfer table is necessary, and, as there are no traversers 
ia the bays, a surface rolling cage with lattice-girder sides 
is employed for removing the finished tenders to the 
paint shop. The floor of this cage is barely 4in. above 
the level of the shop rails, leaving, therefore, no room for 








CYLIN =R BORING AND FINISHING MACHINE 


The sliding head for boring, milling, &c., shown in the 
illustration on the next page, which is a general view of 
the electric machine shop at Belfort, has a travel of 26ft., 
a vertical rise of 8ft.,and a traversing cut of 2ft. 4in. 
This equipment was designed and constructed at Grafen- 
staden. It is electrically driven. 

Some large dynamos, direct-coupled, of up to 1500 
horse-power, were in course of erection for the Lens 
Mines and the Lille Tramways. Already the Société 
Alsacienne has built others yet larger for the principal 
central electric lighting and power stations in France. 

The new locomotive erecting shops previously referred 
to, and now in course of construction, have become 
necessary, both for a greater output, greater facilities for 
handling very large locomotives, and also fora better dis- 
position of the excellent tool equipment already in use at 
Belfort. They will cover a space of about 230ft. by 68ft. 
wide in one span, and have a capacity for ten complete 
locomotives. 

They are being built in the large open area at present 
existing between the old erecting shop and the new electric 
works and foundry. They will have three longitudinal 
tracks, and be provided with two 50-ton electric cranes 
designed and built by the firm, and which when used 
together will serve to lift the finished locomotives from 
the side erecting tracks on to the main track running 
down the middle of the shop in connection with the line 
to the paint shop. On separate ways, beneath those of 
the larger cranes, there will be two overhead five-ton fast- 
travelling cranes serving for the work of putting the 
engines together, besides a series of swinging cranes for 








small jobs. In a side bay of the same building the boilerg 
will be tubed and tested, and thence passed on to the 
erecting lines, where the frames will be ready to receive 
them. A completely equipped modern boiler shop is also 
to be built very shortly, and will include a full plant of 
power flanging and riveting machines. At present very 
excellent large flanging work is done sometimes by hand 
at Belfort. The total power utilised at Belfort when 
these new shops are completed will be about 1250 horse. 
power. 

In accordance with the lessons taught by recent con- 
filagrations elsewhere, a division will be made between the 
boiler, smithy, and erecting shops. The first new engines to 
be erected in the latter will probably be the largest engines 
on the Continent. These are twenty-three four-cylinder 
express engines ordered some months ago by the Paris- 
Orleans line. They will have boilers of 29ft. total 
length, and barrels of 5ft. diameter, with 2600 square 
feet of heating surface and an effective pressure of 228 lb. 
The cylinders will have diameters of 144in. and 23%in. by 
a piston stroke of 25fin. They will weigh about 74 tons 
in working order, and eight of them will be of the 
4ft. 10in. coupled type—or so-called “ Atlantic "—and the 
remaining fifteen of the 6ft. 10in. coupled type. 

Then the Est line has, in common with the Nor. 
wegian State and the Italian Mediterranean, planned 
some immense—comparatively for Europe—goods engines, 
and ordered from Belfort two 8ft. 10in. coupled—Con- 
solidation four-cylinder compound locomotives, which 
will undoubtedly be the most powerful engines yet con- 
structed in France. These also will have the de Glehn rotary 
intercepting valves, and weigh about 72 tons. The goods 
engines are intended for relatively fast mineral traffic, and 
mark a notable advance in Est goods locomotive practice, 
as, with the exception of the eight coupled engines used 
in the hilly districts of the Ardennes, the engines mostly 
used on this system are only small-sized 6ft. 6in. coupled 
machines. 

The Est line has so far preferred to avoid the use of a 
trailing bearing wheel for express engines, but will now 
for the first time employ ten-wheeled engines. Two of 
these four-cylinder compound locomotives are now on 
order at the Belfort works. The following is a short list 
of Rs principal big engines in hand or ordered from 
Belfort :— 


Nos. 
Paris-Orleans Railway ... 8 4ft. 10in, coupled 3001-3008 
” 59 ake, san A RI: yy 4001-4015 
Est _ 2 4ft. 10in. 2601-2602 
+ ” soo, we OO TOin. * 4001-4002 
Midi ‘a ... 10 4ft. 10in. 1901-1910 








INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE annual summer meeting, held this year, in New- 
castle-on-Tyne, began on Tuesday morning, under the 
presidency of Mr. William H. Maw, of London. The 
meetings for the reading and discussion of papers 
were held in the rooms of the Literary and Philo- 
sophical Society; and there, before the business of 
the session commenced, the members were welcomed 
by the Mayor, Alderman H. W. Newton, and by the 
members of the local reception committee. The 
published list contained the names of about 360 mem- 
bers and associate members as being present. The 
past-presidents mentioned were Sir Lowthian Bell, 
LL.D., F.R.S., Northallerton; Sir Edward H. Carbutt, 
London; and Mr. Perey G. B. Westmacott, Ascot; 
and the members of council present were Mr. John 
A. F. Aspinall, Manchester; Sir Thomas Richardson, 
Hartlepool; Mr. Mark H. Robinson, Rugby; Mr. John 
W. Spencer, Newcastle; and Mr John Tweedy, New- 
castle. 

The Mayor said it was his duty to inaugurate the 
Congress, and, as Mayor of the city, it gave him very 
great pleasure to welcome the Institution of Mechanical 
Engineers to the city. This was the third occasion on 
which the city had been so honoured. He had great 
pleasure, in the name of the Corporation, on behalf of the 
city, in extending to them a cordial welcome to the 
northern metropolis. 

The President thanked the Mayor for the welcome, and 
remarked that that was the fourth meeting of the Institu- 
tion in Newcastle. It was forty-four years since they first 
met in that city. They met there again in 1859, and again 
in 1881; and on each occasion the meeting was thoroughly 
successful. The President then referred with regret to the 
death of Mr. John Robinson, a past-president, who was 
elected a member in 1859, and was president in 1878-79. 
The Council had resolved to send a letter of condolence 
to his family, and he asked the meeting to sustain their 
action. The meeting acquiesced, standing. 

It was announced that the ballot had resulted in the 
election of 126 new members. The President said that 
the total number of elections this year was 381. 

The business of the meeting then proceeded. There 
was a large number of members present, and the eet 
hall is well adapted to such work. The first paper re 
was by Mr. Edwin L. Orde, on “ Liquid Fuel for Steam- 
ships,” of which the following is an abstract. 


THE subject of this paper is one which has already received so 
much attention that it is difficult to-day to contribute anything 
which much value. A close examination of the literature 
which oe appeared on the subject, however, seems to show that, 
from some cause or another, the many undoubted advantages: 
which it offers have either not been fully appreciated, or if 
appreciated not pursued with sufficient determination to ensure 

at they shall be realised in actual practice. The explanation of 
this pene appear to be that until comparatively lately liquid fuel 
was not obtainable in such quantities as are required to make it: 
commercially useful. aioe 

The subject seems to fall naturally into four divisions :—(1) The: 
characteristics and calorific value of the various forms of liquid 
fuel at present available ; (2) the general conditions which govern- 
its combustion in boiler furnaces; (3) the various types of 
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apparatus which have been designed for utilising liquid fuel ; and 
(4) the actual results which have been obtained ~“im 

Characteristics. —The composition of petroleum is in itself a study 
which demands special knowledge. The crude petroleums as they 
come from the wells are usually refined by a process of distillation, 
and the products of the process may be roughly divided into three 
groups :—First, light oils distilling over up to 150 deg. Cent.; 
secondly, illuminating oils distilling over up to 300 deg. Cent.; 
thirdly, residuum. 

It has been suggested by some of the earlier writers on the sub- 
ject that liquid fuel has a higher calorific value than solid fuel of 
the same chemical composition, from the fact that a certain 
amount of heat has been rendered latent in passing it from the 
solid to the liquid form; and it has therefore been argued that 


heat values calculated on the basis of solid carbon are underesti- | 


mated to the extent of this latent heat of liquefaction. Dr. Paul, 
who investigated the subject very closely, has come to the con- 
clusion that it is not probable that petroleum, when used as fuel, 
can be made to evaporate more than about 16 1b. of water from 
and at 212 deg. Fah. This agrees with nearly all the well- 
authenticated results that are on record. 

Taking Borneo oil as an example, some heat balance-sheets that 
have been experimentally obtained are given below :— 


Heat Balance Sheet of Borneo Oil 





Loss due to moisture. Units of evaporation. 
1, 10-78 
100 





where ¢ = initial temperature of oil. 
T = temperature of escaping gases. 
2, Losses due to heat carried off in escaping gases. 


1+M' xT ws weight of air required 
4000 
for combustion—observed) .. .. .. «. «1:46 | 1-6 | 2-3 | 2-21 
8, Loss due to radiation—observed .. .. .. .. 1-3 1-4 / 1-3 | 1-38 
x . 15-4 15-4 14-5 14-6 


4, Heat employed in evaporation 


Total heat value of oil oy .19-4 19-4 |19-4 19-4 





The heat lost in radiation was measured at a separate trial ; the | 


amounts thus found were interpolated in the balance-sheet, and 
found to agree very closely with the result found by difference in 
the usual way, in all cases but the second, when the observed 
evaporation was undoubtedly toohigh. The observed evaporation 
results were 15-4, 15-95, 14-6, and 14-48 respectively. The 
difference between the first and second pairs of experiments is due 
to the presence of water in the oil. Thisexercises a very important 
function in the behaviour of the fuel, and is responsible for much 
of the difficulty that has attended its use. The actual reduction 
of the heat value of the fuel = 13-14 B.T.U. per 1 percent. water, 
in addition to the loss of the oil which it replaces; for example, 
1 Ib. of oil mixed with 10 per cent. water evolves 
18,831 x 0-9 = 16,947-9 B.T.U. 
less 131-4 ,, 





= 16,816-5 __,, 
a difference of 1915-5 B.T.U., or a loss in evaporative power of 
nearly 2 Ib. of water from and at 212 deg. 
The presence of water destroys the conditions necessary for per- 
fect combustion, and this occurs and may cause considerable 
damage to boilers of the ordinary marine type, although the 


. 9X (212 - t) + 966 + 0-48 (T - 212) 1°15 1-0 | 1-2 | 1-19) 














(For description see page 104) 
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| quantity is not sufficient to extinguish the flame. The first effect 


is naturally to reduce the temperature of the flames, and 
thereby increase their length, thus moving the point of highest 
temperature further into the furnace, which has the effect :— 
First, of rendering a large portion of the furnace heating surface 
entirely useless ; secondly, of raising the temperature in the com- 
bustion chambers to a point which may be hurtful to the material ; 
and, thirdly, of causing the last stage of combustion to take place 
in the smoke-box and funnel. 

The conditions that attend and the reactions that take place in 


| at the middle of their length, and shade into red at the end. In 
burning oil which is mixed with water the combustion is incom- 
plete, the violet colour never appears, and the end of the flame is 
dark red and fringed with smoke. In some cases, where water is 
present in comparatively small quantities, the end of the flame is 
white, and presents the appearance of acetylene, which may arise 
from want of sufficient heat in the flame to decompose the hydro- 
| carbons. This has been observed, when, although no smoke was 
| formed and the air supply was not more than 20 per cent. above 
| what is chemically necessary for the fuel, the evaporative perform- 
ig ance of the boiler was poor, which 
confirms the existence of a low fur- 
nace temperature. : 
The ‘‘ burners,” which have been 
designed for admitting liquid fuel 














into boiler furnaces, numerous as 
they are, may be broadly divided 
into’ three distinct types. These 
are :—First, mechanical spray in 
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which the liquid fuel is forced under 
pressure through nozzles, made of 
such a form as to break it up into a 





os 





fine spray and thus render it inflam- 





K mable; secondly, spray burners, 
where the liquid fuel is held in 
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THE DURR LIQUID FUEL APPARATUS 


burning liquid fuel in boiler furnaces present a problem which has , 


apparently not received the attention which it deserves. Petro- 
leum vapour depends entirely on temperature, and it is therefore 
almost impossible to collect samples when actually burning it in a 
furnace. It seems obvious that the first effect of the furnace heat 
cn the petroleum spray is to liberate hydrocarbon vapours, and to 
ignite thems on the outer surface of the jet. 

When the conditions are satisfactory, the flames are opaque and 
dazzling white in colour for a distance of some 6in. from the nozzle 
of the burner, become semi-transparent, and almost violet incolour 





suspension and driven into the fur- 
nace by means of a jet of steam and 
compressed air; thirdly, vapour 
burners in which the liquid fuel is 
volatilised and the vapour admitted 
to the furnace. 

So many of these burners have 
been designed by various inventors 
that it is impossible to describe more . 
than one or two, which are typical of 
each of these three main divisions, 
without overstepping the limits of a 
paper, and in making his selection 
the author has endeavoured as far as 
possible to treat of those that have 
stood the test of actual working at 
sea. The Kérting, Swensson, Holden, 
and Rusden-Eales burners — all of 
which have at various times received 
notice in our columns—were referred 
to, and the author then went on to 
say that of vapour burners, pure and 
simple, he only knew of one at the 
present time—the Diirr. We repro- 
duce the diagram used to illustrate 
this apparatus. In this system there 
are two reservoirs for containing oil, 
&c., called by the inventor gasitiers, 
The smaller gasifier is heated by means of a fire, and as soon as 
the oil which it contains is sufficiently heated to give off vapour, 
this vapour is lighted, and the flame serves to heat the large 
gasifier, the vapour from which is burnt in the furnace of the 
boiler to which it is fitted. As soonas this flame is well established, 
the temperature inside the outer casing covering the two gasifiers 
is sufficient to maintain the vaporising process. y ; 

In addition to the actual burning apparatus, no installation can 
be considered complete without (a) some form of filter to cleanse 
the fuel oil of impurities, and ()) some arrangement for separating 
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water. Tais la-t is by no means so simple as it would at first sight 
appear. The specific gravity of most fuel oils is about 0-92 to 
@-95, so that separation by the action of gravity alone is an 
exceedingly lengthy process, and practically never complete ; but 
as the coetlicient of expansion of fuel oil is considerably higher 
than that of water, the action may be greatly hastened by heating 
the contents of the tank. The combination of oil and water, how- 
ever, is curiously intimate, and a careful experiment showed that 
at a temperature of 140 deg. Fah. seven days elapsed before the 
water was comp'etely separated. 

The actual results obtained by successful installations of burning 
apparatus on sea-going steamers are somewhat difficult to obtain, 
bat owing to the courtesy of the Shell Transport and Trading 
Company, the Burmah Oil Company, and Messrs. Kirting, the 
author has been enabled to give figures showing the differences in 
consumption of liquid fuel as compared with coal. These are, in 
the cases of four steamers, as follows :— 


©. B. Bebe ... .. os. os? ts ake OO SE, per eent, 
Sithonia .. es concn) grees. ol SO. gp 
Murex .. . 36 in 
Khodoung . 3-5 ,, 


All ths vessels have triple-expansion engines of normal propor- 
tions, except the Sithonia, in which quadruple-expansion machinery 
is fitted, and from the coal consumption trial the amount of water 
required per indicated horse-power must be considerably less than 
in the other vessels referred to, 

From the figures given above, it is evident that with a well- 
designed apparatus it is possible by good management to realise 
in actual practice the full difference in caloritic value between 
liquid and solid fuel, at rates cf evaporation such as are usually 
obtained in the boilers of vessels of the mercantile mraine. 


The discussion was opened by the President, who 
desired to offer the best thanks of the meeting to Mr. 
Orde. The subject he had dealt with was one of vast 
importance to owners cf steamships. 

Mr. Wadie, Bombay, said that he fully appreciated the 
advantages of the use of oil fuel, but thought that the 
author had not laid quite sufficient stress upon the gain in 
accommodation for freight which was possible by the use 
of oil fuel. There was a regular line of steamers between 
Bombay and Borneo, and oil fuel was employed upon the 
vessels. It had been clearly proved that owing to the 
diminished space allotted to fuel the saving in bunker 
room had been 50 per cent. of that when coal had been 
used. He would be glad to know if the author could 
furnish fuller data referring to the comparative results 
obtained by burning coal and petroleum respectively so 
far as smoke production was concerned, this point had 
been greatly discussed in naval circles, and the reduction 
of smoke was a question of great importance. 

Mr. E. P. Martin, Dowlais, asked what particular 
quality of coal the author had compared with petroleum. 

Mr. Boyd, Wallsend, said the subject dealt with in the 
paper was one of great interest to his firm, the Wallsend 
Slipway and Engineering Company, and he regretted that 
he had been unable to read the paper before the meeting, 
so that he might have been better prepared to deal with 
it. He might, however, say that those of the members 
who proposed to visit the Wallsend slipway would have 
the opportunity of seeing the Kérting type of petroleum 
burner in use upon an ordinary marine boiler. His firm 
was now engaged in making careful experiments upon 
the problem of combustion. The burners chiefly em- 
ployed had been the Rusden-Eeles type alluded to in the 
paper, and these were usedin Sir Marcus Samuels’ steamers. 

* They had found it necessary to fit up a special evaporator 
of considerable size to make up for the loss of steam 
used by the burners. The flame produced was very 
satisfactory, and the boilers had run thousands of miles. 
With regard to evaporation, they were now experiment- 
ing with the Korting type of burner upon the s.s. C. F. 
Laiesz, alluded to by the author; it was used by the 
Hamburg-American line. As to the separation of water 
from the oil, he thought the difficulty was not so great as 
the author seems to consider it. The plant used by his 
firm consisted of two settling tanks, one of which sup- 
plied the burners, while the other was idle, allowing the 
process of separation to proceed. 

Mr. Chas. Hopkinson, Manchester, asked the author 
if the particular boilers he had referred to in his paper 
were specially designed for oil burning, or whether they 
were coal-burning boilers merely adapted for the use of 
oil as fuel, as in the latter case he thought probably 
better results could be obtained by designing generators 
specially for oil burning. 

Mr. Cochrane, Newcastle-on-Tyne, said he understood 
that the comparison made by the author between the 
relative advantages of coal and oil as fuel was based 
solely upon the question of weight of fuel, but he should 
like to point out that cost of fuel was the ultimate 
deciding factor, and therefore would be glad if the author 
could furnish the necessary figures. 

Mr. J. P. Bedson, Manchester, replying to the last 
speaker, said he had found that when common creosote 
cost $d. per gallon he could use it as boiler fuel at the 
same price as slack which was costing 4s. 6d. per ton. 
Sir Benjamin C. Browne, Newcastle-on-Tyne, thought 
that cost was not the only consideration, but that the 
relative space for fuel storage was also of great im- 
portance. 

Mr. Geo. Cawley, London, said that although the 
President had invited any representative of the Great 
Eastern Railway Company who might be present to give 
information regarding the use of oil fuel in locomotives, 
there had been no response. He should therefore just 
like to state that he understood that upon that railway 
the general opinion was that when oil was double the 
price of coal, the two could be considered about equal so 
far. as the cost of steam production was concerned. 
Could any similar comparative statement be made by the 
author regarding the use of the two fuels in steamships ? 

The President observed that in considering the question 
it must be borne in mind that any saving in bunker space 
for fuel was added to the space available for cargo. 

Mr. Orde was then called upon to reply, and stated 
that the question of ‘abolition of smoke was of great 
importance. He had obtained perfect combustion with 
the use of oil as fuel. In fact, a chalked stick had been 
inserted in the uptake while oil was being burned, and 
left there for ten minutes without a sign of smoke 
becoming visible upon it. With regard to the quality of 





coal alluded to in his paper, he believed it to be good 
North-country coal, but as it was obtained at ports in the 
Mediterranean, he was unable to give a more accurate 
description. 

He was glad to hear from Mr. Boyd that the difficulty 
of separating the water and oil was not always so great 
as he himself had supposed. In reply to Mr. Hopkinson, 
he desired to state that the boilers were partially designed 
for oil burning, that is to say, there had been a com- 
promise between the best design for coal and the best for 
oil. The tubes had been made smaller in diameter and 
also longer than would have been the case had the boiler 
been specially designed for coal burning. He had com- 
pared coal and oil as fuel by weight only in his paper, as 
the costs of the two fuels varied so largely, according to 
time and locality, that he considered it impossible to give 
relative cost prices which should have any value. With 
reference to Mr. Geo. Cawley’s remarks, he thought his 
own experience pointed to the equal values of the two 
fuels when the price of 1b. of oil was equal to the price 


of 1} 1b. of coal. 

Three papers were then read in succession. The 
first, by Mr. C. Hopkinson, dealt with “Pumping Plant 
for Condensing Water.” 

The condensation of steam in the large quantities required in 
electric power stations is often a difficulty in those cases where a 
central site is selected. Even if economy does not demand con- 
densation, public policy does. The discharge of aqueous vapour 
in large quantities is intrinsically and legally a nuisance. This 
objection has caused trouble to users of cooling towers, and was 
the reason for abandoning a cooling tower scheme as part of the 
Newcastle tramway power plant As an alternative it was decided 
to pump from the river Tyne, distant some 500 yards horizontally 
oa 86ft. vertically from the engine-house, and to utilise the 
energy of the water flowing back to the river. The tirst idea was 
to use reciprocatinz pumps and water-pressure motors directly 
connected. Eventually, however, a centrifugal pump and turbine 
arrangement made by ay Mather and Platt was adopted, and 
the author believes that the arrangement may be found interesting 
in itself, and possibly useful as a precedent. 

The system is designed to supply at present 75,000 gallons per 
hour, and to be conveniently capable of expansion to supply from 
150,000 to 200,000 gallons per hour, as developments may require. 
The plant consists of three Mather and Platt’s single-chamber 
high-lift centrifugal pumps ; two are already installed, driven by 
shunt-wound motors, and assisted by Gilkes’ ‘‘ Vortex” turbines 
on an extension of the pump and armature spindle. In these 
pumps the water enters the revolving wheel—233in. diameter— 
axially, symmetrically on each side of the wheel, so that axial 
thrust is eliminated ; the water then traverses the curved internal 
passages between the vanes, and is discharged tangentially at the 
periphery, into a stationary guide ring of special construction. 

his ring is concentric with the revolving vanes, and conveys the 
water to an annular chamber in the body of the pump, where the 
velocity head imparted to the water by the wheel is converted 
into pressure head. The turbine consists of a brass wheel 13}in. 
diameter, surrounded by a supply chamber, from which the water 
is directed on to the wheel by movable guide vanes, which regulate 
the flow tothe wheel, After traversing the vanes of the wheel 
towards the axis, the water is discharged symmetrically on each 
side of the wheel. It will thus be seen that the construction of 
pump and turbine are the converse each of the other. 

The pipes have been put in of sufficient size to pass the ultimate 
supply with a moderate loss of head. Two ldin. suction pipes are 
provided, each available for the service of either of two pumps. 
The pumps deliver intoa main 24in. bore, rising to the power- 
house, from which branches are taken to each surface condenser. 
The return water, collected in a similar main laid in the same 
trench, has branches to each turbine, and a bye-pass direct to 
the tail pipe of the turbines. The levels are as follows: 
Ordnance Datum, 0-00; high water ordinary springs, 7-83; low 
water ordinary springs, - 7-17 ; low water equinoctial, — 10-17; 
pump-house floor, 6-25; centre of pump, 8-22; engine-house 
floor, 85-9 ; top of small condensers, 85-0 ; top of large condenser, 
97-0. The admission to the respective condensers is controlled by 
valves on the inlet and outlet. 

It is evident that under such varying conditions of head the 
efficiency and duty will be somewhat variable. Tests were, there- 
fore, made both with and without the auxiliary turbines, and 
these show that the addition of the turbine reduces the power 
required in the ratio of 108 to 62—a saving of 42-6 per cent.— 
about half of the saving theoretically possible with perfectly 
reversible mechanism. 


The second paper, by Mr. W. D. Hunter, was descrip- 
tive of the “ Newcastle and District Electric Light and 
Power Station.” 

The Newcastle and District Electric Lighting Company was 
formed in January, 1889, for the purpose of supplying the city of 
Newcastle-upon-Tyne and the adjoining districts with electrical 
energy. A convenient and centrally situated station near to the 
river Tyne was acquired by purchasing a portion of the Forth 
Banks Works. The station was equipped with three Lancashire 
boilers, 30ft. by 7ft. 6in., and four Parsons single-phase turbo- 
electric alternating generators of 75 kilowatts capacity each. The 
total capacity of the Forth Banks Works at present is 3000 kilo- 
watts. This includes two 400-kilowatt continuous-current turbo- 
electric generators, which were erected about two years ago to 
meet the immediate demand for electrical energy for power 
purposes. This demand continues to grow, and in order to keep 
pace with it the Newcastle and District Electric Lighting Company 
are now erecting at their new works in the Close two continuous- 
current turbo-electric generators of 1000 kilowatts capacity each. 

The total area of the engine-room at the Forth Banks Works is 
only 400 square yards, and in that space, as stated above, there 
are fixed turbo generators representing a total capacity of 3000 
kilowatts. Water is drawn for condensers from the river Tyne. 
The water pipes are laid in a brick-lined tunnel about 100 yards 
long, and terminate in a condenser chamber sunk to mean tide 
level. There are two sets of condenser plant, one for surface 
condensation dealing with light loads, and the other for jet 
condensation and capable of condensing 48,000 lb. of steam per 
hour. 

The site of the new or close works, at present being constructed 
and equipped, is immediately on the side of the river Tyne, situated 
about midway between, the High Level and Redheugh Bridges. 
The works when completed will have a capacity of 12,000 kilowatts, 
or about 20,000 indicated horse-power. The engine and boiler- 
rooms, with coal-store overhead, run parallel with the river, from 
which the circulating water for condensers will be drawn. Coal 
will be brought to the works in barges and conveyed to the coal- 
bunkers and furnaces by special plant. 

The two turbo-electric generators are each of 1000 kilowatts 
capacity, the electromotive force being 500 volts and the speed 
about 1800 revolutions per minute. By adopting this size of 
generator, excellent results in regard to economy of steam are 
obtained. The generator is yop re in tandem form, and consists 
really of two dynamos, each of 500 kilowatts — The arma- 
tures are interchangeable, and if necessary one dynamo may be run 
independently of tke other. The steam-turbine portion of the 
= is arranged for the full expansion of steam from the 

iler pressure to that corresponding to within lin. of the 
barometer. The expansion is carried out in three barrels or 
cylinders of definite length and diameter to cuit. The steam 





is brought right on to the cylinder top, and is controlled by 
suitable valve gear as near to the working shaft as possible, so that 
all losses are minimised. The steam enters the first chamber and 
passes the “‘runaway” valve, which under ordinary working con- 
ditions is open; the steam is then in contact with the working 
valve, and the quantity passing is controlled by means of the steam 
relay gear tixed directly above. This gear is automatic in its 
action, and works in conjunction with an electrical solenoid, In 
addition, there is provided a pulsating motion to keep all parts of 
the lever and valve gear in movement, and to ensure prompt action 
on any change of load being made. 

The brush rocking-gear of the dynamos is interesting ; it is 
automatic in its action, and is controlled directly from the steam 
cylinder. The effect is to place the brushes instantly on the best 
working position of the commutator, no matter what the change of 
load may be. The floor space occupied by each machine is 38ft, 
bin. by 6ft., or only 231 square feet area. The heaviest parts do 
not exceed :—Cylinder bottom, 5} tons ; cylinder cover, 34 tons ; 
cylinder shaft, 24 tons ; armature, 3 tons. 

The five boilers at present erected were made by the Stirling 
Boiler Company. Each of these boilers is capable of evaporating 
18,000 lb, of water per hour at 250 lb. pressure per square inch, 
acne dl are fired with chain grate stokers, which work with absolute 
smokelessness in this type of boiler. Each boiler consists of three 
top drums and two lower water drums connected by banks of tubes, 
The boiler feed pumps are supplied by Messrs, G. and J. Weir, 
Cathcart, and consist of two standard single direct-acting pumps, 
each 94in, diameter water cylinder by 12}in. steam cylinder and 
24in, stroke, These pumps are single-cylinder double-acting and 
vertical. 

The type of coal-conveying plant has not been definitely fixed 
upon. Four alternative proposed schemes were alluded to in the 
paper. 

A 15-ton overhead traveller, supplied by Messrs. Vaughan and 
Son, Manchester, spans the Close Works eng’ne-house. The 
efficiency of this crane is about 50 per cent., the loss including all 
the aslinaioa! friction of the gear as well as that of the motor. 

The condensers and pumps were made by Messrs. John Abbot 
and Co., of Gateshead. The condensers have each a cooling sur- 
face of 3000 square teet. The switch gear is of the cellular type, 
constructed by Messrs. Ferranti, and consists of heavy black 
enamelled slates grouted into the station wall, and divided off into 
a number of pigeon-hole recesses by vertical division slates, the 
principle being to have a complete compartment for each apparatus 
used on the gear. The switchboard comprises six dynamo panels, 

The paper was illustrated by eight plates. 

The third was by Mr. W. B. Woodhouse. It was 
entitled “The Electric Supply Power Station at Neptune 
Bank, Newcastle ;"’ an abstract of it appears below. 

The Newcastle-upon-Tyne Electric Supply Company has the dis- 
tinction of being the first to supply electric power in bulk in this 
country. The Walker and Wallsend Union Gas Company obtained 
an Act of Parliament in 1899, authorising supply in Wallsend and 
Willington, a district of great manufacturing importance, extend- 
ing along the riverside. The supply company having in view the 
construction of a new power station, entered into an agreement 
with the gas company, whereby the latter took power in bulk 
from the supply company and distributed to its own customers. 
That portion of Newcastle originally supplied from the Pandon 
Dene Station, the Walker urban district, and Gosforth, are 
included in the area in which the supply company is authorised to 
distribute power. The whole scheme has been developed and 
carriei out by Mr. Charles H. Merz, consulting engineer to both 
companies, [In our issues of September 13th and 20th, 1901, wa 
gave an account of the Neptune Bank Station of this company ; a 
description of this forms the bulk of this paper. It will not, there- 
fore, be necessary again to go into it in detail at the present time. 
The following facts are, however, of interest.] The station started 
to supply power to local works in November, 1900. Three-phase 
currents, at a — of 5500 volts and a frequency of 40 
cycles per second, are transmitted to the various sub-stations 
in which, by means of synchronous motor generators and 
stationary transformers, conversion is made to 480 volts direct 
current for power and lighting on the three-wire system, and to 
440 volts alternating three-phase currents for power alone. The 
station is some 350 yards from the river, and stands next to the 
riverside line of the North-Eastern Railway, from which there is a 
siding. Coal is delivered to this siding and the trucks are handled 
by a small electric locomotive, running on an elevated track to the 
boiler-house, on the floor of which the coal is deposited. Steam 
with a superheat of 120 deg. Fah. is employed. The fuel burned 
is Northumberland small coal having a calorific value of about 
11,000 B.T.U. per 1b.; and with natural draught about 23 1b, per 
square foot of grate area is burned per hour. In addition to 
making bey tests on the evaporative power of the fuel 
employed, two instruments are in use that deserve mention. The 
first, known as Arndt’s econometer, indicates continuously the 
percentage of carbon dioxide in the flue gases ; it is onary A a 
delicate balance, one scale pan being replaced by an inverted glass 
jar. A sample of the flue gases is drawn through this, and a 
variation of density causes the pointer of the balance to deflect ; 
as carbon dioxide differs largely in density from the other flue 
gases, a scale beneath the pointer is graduated to read the 

rcentage of carbon dioxide present. Leaky flues may be detected 

y means of an Orsat apparatus, by which a volumetric analysis 
of the flue gases is readily made ; the percentage of free oxygen is 
estimated at various points in the flue, an increase showing a 
leakage of air. 

The resident engineer during the construction of the station has 
been Mr. H. L. Riseley. 

The discussion on these papers was taken together, 
and was quite incommensurate with the import- 
ance of the papers. Mr. Hopkinson explained that 
visitors must not be surprised at the thickness of the 
walls they would see, because these walls were intended 
to carry structures as the place developed. It had cost 
no less than £1000 to get the pipes laid down, as they 
had to cross streets and to bore a hole in one of the 
monoliths of the new wall to pass the suction pipe 
through. He had calculated the comparative cost of a 
cooling tower, and had adopted finally the arrangement 
that was cheapest. 

Mr. Mark Robinson wanted some information about 
the actual thermal units of heat in the water. Mr. 
Lineham, referring to Mr. Hunter’s paper, wanted some 
elucidation of the statement that the turbine was 
arranged for the full expansion of steam from the boiler 
pressure to a vacuum corresponding to lin. of the baro- 
meter. How could this be got in the engine in practice ? 
Again, Mr. Woodhouse had made two comparisons of the 
turbine with other engines, but there was no statement 
of turbine efficiency with varying loads. Further, from 
what was said in these papers, he gathered that the three- 
crank engine ought to give more steady running than one 
with four cranks. He would like to see this question 
more fully worked out. Mr. Adams said they had before 
them a comparison of a three-crank engine and turbine, 
but what about a comparison of the four-crank engine 
and turbine? He asked Mr. Hopkinson if it was not 
probable that when all three plants were at work the 
efficiency would be reduced. 

Mr. Henry Lea said that the Parsons turbine was an 
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jdeal steam engine, but its want of economy was the 
difficulty. However, six or seven years ago he had 
bought some turbine plant very cheaply. It cost about 
one-half what normal engines would, and it therefore paid 
well, although it was then non-condensing. Since then 
he had bought other engines with condensers, and the 
result was most satisfactory. Something had been said 
in the papers about the difficulty of ascertaining what 
took place previously when two generators got out of 
step. He would like to direct attention to a very beauti- 
ful instrument, Dudell’s “oscillograph,” by which all that 
goes on may be traced, not only with the eye, but by a 
pencil, and the cards can be taken from the two dynamos 
and superimposed, and there at once is the whole story 
graphically set forth. The shape of the curves were 
accurately displayed at 90 alternations per second. He 
must ask Mr. Hunter for further information as to the 
brush rocking gear, and how it was possible to control it 
from the steam cylinder; and he was quite unable to grasp 
the statement that single-acting single-cylinder pumps 
could have any pretence to economy. He would expect 
to find them using 100 lb. of steam per horse per hour. 

Professor Beare, Edinburgh, said that he should like to 

say a few words about the paper read by Mr. Woodhouse. 
He thought it would add to the value of the paper if the 
author would state whether, in the results of the trials 
quoted in Table I., the steam consumption had been 
obtained by weighing the water which left the condenser, 
or merely from the readings of the Kennedy water meter, 
which was on the feed pipe. If the consumption given 
in Table I. represents the actual water fed into the boiler, 
and, therefore, included all subsequent losses, the result 
of 10lb., and even less, per indicated horse-power hour, 
was simply marvellous. But, of course, there would be a 
considerable difference between the reading of the water 
meter on the feed pipe and the actual water weighed on 
leaving the condenser. Then, again, with regard to the 
combined indicator diagrams shown in Fig. 3 in the 
paper, some marvellous results of superheat were shown. 
He presumed that the dotted curve represented the high- 
pressure, and therefore it seemed that the high-pressure 
steam expanded as it would if perfectly dry. He thought 
more information was required, and that the assumed 
data should be explained. In such tables as the author 
had given he thought the results in thermal units should 
always be added, as they could not be calculated without a 
knowledge of the back pressure on the cylinder. Indeed, it 
was very difficult to arrive at a knowledge of the thermal 
units in the case of superheated steam unless more 
data were known than the author had furnished in the 
paper. 
; Sir Benjamin Browne, Newcastle-on-Tyne, said that 
in order to judge rightly the action of the Electric Com- 
pany a knowledge of its previous history was essential. 
When the work was first started the need of condensa- 
tion was not fully recognised ; but now, owing to the rapid 
growth of the station, condensing plant was used, and, 
of course, great economy resulted. At first it was 
thought that the chief, and probably almost the only, 
demand for current would be for lighting, but the demand 
for power had been surprising, and when they found that 
the shipbuilding companies were desirous of being 
supplied upon a very large scale, the whole of the station 
had to be revolutionised. 

Mr. Hopkinson said he always expected to use con- 
densing engines at the tramway power station, and they 
effected a large percentage of saving by doing so. The 
loss in head to the pipes would be about 12ft. With 
regard to the question of continuous gas testing, cited by 
Mr. Woodhouse, he would like to know how the variation 
in temperatures of the jars was dealt with. In Fig. 3 of 
Mr. Woodhouse’s paper also the combined diagrams were 
said to be for full and three-quarter load, but he certainly 
thought they required further explanation. At full load 
the best vacuum seemed to be about 9 lb., the best at 
three-quarter load about 12 1b. What was the cause of this 
result? He wished also to inquire whether the watt- 
meter, which he assumed had been used in the pro- 
gressive trials, had been properly calibrated at various 
loads before being employed. As to Mr. Hunter's paper, 
the table of consumption of steam showed that this 
factor had a direct relation to the amount of superheat 
used; thus it was 19°1 lb. per kilowatt hour with a super- 
heat of 182. deg. Fah., and 17°73 lb. for a superheat of 
287 deg. Fah., so that for 100 per cent. extra superheat 
there was an economy of about 15 per cent. on steam con- 
sumption ; but as about 10 per cent. more fuel had to be 
burned in the boilers to obtain the superheat, the real 
saving effected was about 15—10= 5 per cent. only. 
Comparing this with the reciprocating engine described 
by Mr. Woodhouse, the greatest economy was obtained 
below full load—say, at three-quarter full load—but at 
three-quarter load a turbine would show bad economy. 
He therefore thought that one might say that a turbine 
would be the more economical if it were possible to keep 
the unit fully loaded, but if that were not always possible 
the reciprocating engine would be the more satisfactory. 
The most novel point seemed to be the regulation of the 
brush gear, and upon this he thought further information 
very desirable, 

Mr. Gerald Stoney, Newcastle, said that during the 
tests of the 1000-kilowatt turbine at the works the 
vacuum, fell as the condenser was not good enough, but at 
the station itself, which was close tothe river, they should get 
29in., or lin. below the barometer column, as this has been 
obtained before, and in that case a consumption of 16 lb. 
of steam per kilowatt hour could be generated with high 
superheat. As regards the automatic brush gear to which 
several speakers had alluded, the steam pressure at the 
inlet of the turbine was proportional to the load upon the 
set, and they used a small cylinder in which a piston 
travelled and actuated the brush carriers ; the lead of the 
brushes should, of course, be proportional to the load. 
It would be seen, therefore, that the inlet pressure and 
the lead of the brushes depended upon one factor only, 
which was the load, so that it was quite possible to 
produce a satisfactory governing arrangement. As to 





superheating, he might say that the general result was 
that for every 10 deg. Fah. of superheat 1 per cent. 
improvement in steam: consumption could be obtained. 
He congratulated Mr. Hunter upon having obtained 
Ferranti switching gear, and for simplicity and ease 
of working it could not, in his opinion, be beaten; 
and he was glad to see that Mr. Ferranti was 
now juaking direct as well as alternating gear. 
With reference to Mr. Woodhouse’s paper, the engine 
built by Mr. W. Andrew Laing was a very fine one, and 
he believed that it held the record for low steam con- 
sumption. The Parsons turbine, however, showed a 
great saving of oil, and this was equivalent in actual 
money value to a reduction in steam consumption of 2b. 
of steam per kilowatt hour. Another point worth con- 
sideration was that while the turbine set was the same 
length as the Laing set, the former was only half the 
width and half the height of the latter, and this was an 
important feature in the design of central station build- 
ings. It had been said that the angular displacement 
should not exceed 6 deg., but he could count the number 
of revolutions of the engines by the flicker in the lamps 
in his own house. Steam turbines would go into parallel 
perfectly well with reciprocating engines; in fact, at 
Elberfeld, the Parsons turbines were run in parallel with 
the Sulzer engines, which are said to have only 1 per 
cent. fluctuation, and it had been proved that they ran 
much more steadily when the turbines were in parallel 
than when the reciprocating engines were running alone. 

Mr. Dixon, Glasgow, said that Mr. Woodhouse had 
told them a great deal about how not to run in parallel, 
but had not told them much how best it could be done. 
He should very much like to know whether the alter- 
nators were even now satisfactorily put in parallel at the 
station referred to in the paper. 

Mr. Spence, Alloa, said that in Mr. Hopkinson’s paper 
the propeller of the pump was 23%in. diameter, while the 
diameter of the turbine was 13}in., the head upon the 
pump was about 95ft., at 700 revolutions per minute, and 
the head on the turbine was Ift. less than the delivery 
head on the pump. As the suction upon the pump was 
about 15ft., there was about 10ft. difference in the suction 
in the two cases. The loss of bead due to the friction in 
the pipe was remarkably small. He thought that the 
electrical part of the apparatus might have been improved 
by the adoption of compound winding instead of shunt 
winding. With regard to Mr. Woodhouse’s paper, he 
did not quite understand why 40 cycles per second should 
have been chosen for power. It was high enough for 
lighting with three-phase current, but it appeared that 
the lighting service was effected by direct current. In 
his opinion 25 to 30 cycles per second would have been 
better for a power service only; he also considered 
rotary converters would have been an improvement upon 
motor generators, and in his own station at Alloa he used 
current of 23°4 cycles per second produced by double 
current generators. He also obtained very good com- 
bustion with induced draught and air heating. From the 
remarks made by the author, he thought that there must 
have been extraordinary difficulty at first in getting the 
machines to run properly in parallel. 

Mr. Saxon, Manchester, said he should be glad to learn 
if all the tests given by Mr. Woodhouse upon steam 
consumption were made under the same conditions. 
The results seem to be the same when the steam jackets 
were in use and when they were out of use. The steam 
consumption was as low as 10]b., and even in one case 
9°94 1b. Was any deduction made for the jacket con- 
densation ? 

Mr. Maw, the President, asked if steam at full boiler 
pressure was used in the cylinder jackets, and if tests at 
other steam pressures in the jackets, were also made. 

Mr. Hopkinson then briefly replied, saying that the 
difference in diameter of the turbine opening was 
explained by the fact that the makers of the turbines 
did not know the precise conditions of pressure under 
which the plant would have to work, and he himself did 
not know it yet. The head available for the turbine 
might not have been more than 60ft., but a head of 
100ft. might be obtained. The results of the experi- 
ments are borne out in the saving produced in actual 
practice; if the turbines are kept running then the whole 
plant worked smoothly. 

Mr. Hunter, in his reply, said that he would work out 
the figures as desired by one of the speakers, and Mr. 
Stoney had already replied to several other members. 
With regard to the brush gear, this could be seen at work 
in the station, and he had proved that the Weir pumps 
were very economical in steam consumption. 

Mr. Woodhouse, in replying, promised to try and get 
figures of the Slipway tests. In obtaining the figures 
quoted, the air pump discharge was always measured and al- 
lowance made for jacket drainage. The diagrams published 
in the paper were prepared by the Slipway Company, and 
it would be possible to find what assumptions had been 
made. In reply to Mr. Laing, he had found it pay to run 
at anything above half-load, the consumption increases 
directly with the decrease of load on a straight line 
current. He believed that the four-crank engines had 
rather greater steam consumption than those made by 
the Slipway Company. He had used the oscillograph 
for obtaining the wave form of current; all their engines, 
ijucluding the steam turbines, ran well in parallel. The 
trip valve gear had on one occasion gone wrong, but even 
then the engines had kept in parallel. I®f an engine has 
an irregularity of crank effort, then paralleling accentuated 
the defect. He possessed diagrams showing this irregu- 
larity. He was not aware why 40 cycles were chosen, but 
supposed it was for lighting ; they had now alarge number of 
motors in circuit, and these were thrown on and off con- 
stantly, One member had asked how it was possible to 
allow for differences in temperature of the jars used with 
the econometer. He might say that by the time the gas 
reached the apparatus it had fallen to the temperature of 
the air in the room. During the tests, of which the 
results were given in Table I., jackets were used at all 
loads, and the steam used in the high - pressure jacket 


was 401b., and in the low-pressure 121b. The test for 
jacket efficiency was made at three-quarter load; there 
was no saving by the use of the jacket at this load, 
but a great saving at quarter load. 

This concluded the business of the meeting, and the 
members then proceeded to the Old Assembly Rooms to 
luncheon, by the invitation of the local committee. 
Subsequently the majority of the members and visitors 
proceeded to Elswick Works, thrown open to them by 
the company. 








EXPLOSION FROM AN ECONOMISER. 





In the middle of last Apri! an explosion occurred from a 
Green’s economiser at Stalybridge, and resulted in the death 
of twomen. It is desirable that our readers should be in 
possession of the principal facts of the case, because there are 
important lessons to be learnt from them. The economiser 
was made in 1888 by E. Green and Sons, Limited, and it 
was, by arrangement with the owners, inspected four times 
a year by them, three times in work and once thoroughly. 
The economiser consists of 384 vertical cast iron tubes, 4,°,in. 
diameter externally, the upper ends of which are expanded into 
cast iron boxes and closed by covers secured by one bolt. The 
thorough inspection consisted in dividing the pipes roughly 
into groups of 100 each, and removing two caps from each group, 
and examining the tubes inside. The last time this was done 
was in August, 1901, and the inspector found the economiser 
generally in good condition. On February 10th of the 
present year some of the caps leaked, and two men went 
with a spanner and a piece of piping, 3ft. long, to attend to 
them. Soon afterwards the bodies of the men were found near 























TOP END AND COVER OF ECONOMISER TUBE 


the door of the economiser room, and the cap of one of the tubes 
was found on the floor. The drawing of the cap, which appears 
below, tellseverything else that isneeded. The bolt was wasted 
where shown to gin. diameter, and broke under the strain of 
tightening up. 

The obvious lessons to be learnt from this unfortunate 
accident are :—(1) That the inspection is inadequate. If we 
do not go as far as the Commissioners, from whose 
report we take the facts, who are of opinion that 
every cap should be removed once a year, we have no 
doubt whatever that more than 2 percent. should be inspected. 
The fact that many other bolts were subsequently found 
defective confirms us in this view. (2) The danger of inter- 
fering with bolts under pressure is again impressed upon us. 
The practice is always inadvisable, and it is absolutely 
dangerous when a joint which has been good, possibly for 
months, gives out without visible cause. When, moreover, 
the joint is metal to metal, as in the present case, it is 
bordering on madness. The fact that the joint is blowing is 
an indication that the bolt is not doing its work. Mark it, 
therefore, and examine it when the pressure is off. (3) If 
you are going to doa dangerous thing, make sure your way 
of retreat. If these unfortunate men had left the door open 
they might possibly have escaped. They reached it, but were 
apparently too overcome by that time to open it. 

Let us note also, and condemn, the practice of lengthening a 
spanner with a bit of gas barrel. It was in order to reach inac- 
cessible nuts that these men took the 3ft. length of pipe. That 
does not alter the fact that the use of a long spanner, be the 
nut near or far, is a dangerous practice. Let the spanners be 
made to the correct length, and then too much stress cannot 
be put on the bolt. The fact that it would probably have 
gone in any case in the present instance does not alter the 
fact. The greatest caution and experience is necessary, if 
injury is not to be done with a long spanner. 








THE INSTITUTION OF JUNIOR ENGINEERS.—The summer meeting 
of this Institution commences on August llth, the North-east 
Lancashire district being the locality to be visited, with Blackpool 
as headquarters. The meeting opens with an excursion to Barrow 
to inspect the works of the British Griffin Chilled Iron and Steel 
Company, the Barrow Hematite Steel Works, and the Kellner- 
Partington Paper Pulp Works. On Tuesday, after being received 
by the Mayor of Blackpool, the power station of the. Blackpool 
and Fleetwood Tramroad Company, and the Lancashire and York- 
shire Railway grain elevator at Fleetwood, are to be seen. On 
Wednesday an excursion will be made to Furness Abbey, Lake 
Windermere, &c.; and on Thursday the members travel to Preston 
to visit the cotton-spinning and weaving works of Messrs, 
Horrock’s, Crewdson and Co., the Electric Tramway and Railway 
Carriage Company’s Works, and those of the English Electric 
Manufacturing Company. Friday will be devoted to an inspec- 
tion of the engineering features of the Blackpool Tower, &c.; and 
in the evening the summer dinner of the Institution takes place 
at the Queen’s Hotel, South Shore, Blackpool. Mr. F.S. Pilling. 
M.I.E.E., 39, Victoria-street, Westminster, has been appointed 





hon. local secretary of the meeting. 
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RUODESIAN RAILWAY COMPANY—SLEEPING CAR 


THE LANCASTER RAILWAY 
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THE CAPE TO CAIRO RAILWAY. 
No. IL. 


WHETHER in the near or distant future it will be | 


possible to enter a railway carriage at Cape Town, and, 
hauled by an English or American locomotive, to be 
whirled at more or less speed along thousands of miles of 
steel rails until the same train pulls up alongside the rail- 
way platform at Cairo, is difficult to say. Whether, when 
with his pencil Mr. Rhodes drew his famous “ All 


British ” line, he was partly attracted by the alliterative- | 
ness of the title, as some aver, matters not, but it is | 


certain that the phrase for this very reason has become 
in a way a catch one, and so there are to be found people 
who pooh-pooh the idea of an unbroken line connecting 
these two ends of the continent. Be that as it may, no 
Imperialist will willingly lose sight of the alluring idea 
of a red Trans-African line. That this is not a mere 
dream is abundantly proved by a study of the latest 
maps. The distance from Cape Town to Cairo is some 


5700 miles in a direct line, and for almost two-thirds of | 


the distance the Cape to Cairo railway is to-day an 


accomplished fact, for the rails are already laid to/| 


within 200 miles of the Zambesi, or, approximately, 
1500 miles from Cape Town, while from the Cairo 
terminus there is uninterrupted railway communica- 
tion to the junction of the Blue and White Nile 
or Khartum, a distance of 1400 miles from Cairo—still 
measuring as the crow flies—leaving a gap of 2800 miles 
between Khartum and the Zambesi still to be filled. In 
this calculation, too, even for the moment omitting the 
important network of railways connecting with the trunk 
line at both ends, viz., in the Cape and Rhodesia and in 
the Soudan, one must also include the great feeder to 


any Trans-African railway system, the 500 miles of line | 
from Mombasa to Port Florence, more commonly known | 
as the Uganda Railway, which to-day connects the | 


Indian Ocean with the very heart of Central Africa and 
taps the great system of African inland seas. 

For the sake of convenience it will be well to arbitra- 
rily cut the Cape to Cairo line into three sections—one 


from Cape Town to Bulawayo, one from Bulawayo to | 


Khartum, and the third from Khartum to Cairo. 


Leaving the Cape Town terminus of the Cape Govern- | 


ment railways, one travels with the greatest possible 
luxury by the Northern Express over the Cape and 
Rhodesian trunk system to the terminus at Bulawayo, 
rising during the distance of 1360 miles 43 chains to a 
height of 4469ft. above sea level. At Vryburg—774 
miles 1 chain from Cape Town—the train commences to 
run onthe Rhodesian lines, and skirting British Bechuana- 
land and passing such historic stations as Mafeking, 
Gaberones, Palapye, and Tati, pulls up at Bulawayo after 
a run of 586 miles 42 chains, occupying three and a-half 
days. 

Only lately the Rhodesian Railway Company sent out 
from England a train de luxe which will run regularly on 
this line, and which was first used by the Prince and 
Princess of Wales on their recent tour in South Africa, 
of which the sleeping car is illustrated above. 

North of Vryburg, on the Rhodesian and Mashonaland 
system, there were at the end of last year 910 miles of 
railway constructed and 410 under construction, open- 
ing up all the principal centres of the country, but this 
by no means represents the whole of the great work 
accomplished by the British South Africa Company in 
the matter of railway enterprise, for Mr. Rhodes and his 
lieutenants have also been instrumental in procuring 
the construction of the line from Kimberley to Vryburg 
and of the Beira, Beira Junction and Ayrshire Railways. 
On this point the Duke of Abercorn recently said :— 

“When the Chartered Company was founded in 1889 
the Cape line had only reached Kimberley, and the line 
to the interior from Beira had not even been projected. 
To-day, twelve years later, 1240 miles of line have been 





opened for traffic, and 480 miles are under construction. 
| When, therefore, contracts in hand have been completed, 
we shall have a total of 1720 miles to our credit. The 
mileage of railways in the Cape Colony is to-day 2800 
miles, and the total mileage in Africa, south of the 
Zambesi, 6145 miles. Our contribution of 1720 miles 
will, therefore, represent more than one quarter of the 
| total. This, I venture to think, is Imperial work in a 
very real and practical sense. It is work in which we all 
| may feel proud to have been associated, but we must not 
forget that in it our guiding spirit has throughout been 
Mr. Rhodes. The original conception has been his, and 
also the sagacity and the influence which, aided by your 
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support, have translated the conception into accom- 
plished fact.” 

Unlike the lines in the neighbouring colony of Natal, 
the whole of the railway from Capetown to Bulawayo 
runs over more or less level veldt. Although several 
rivers of varying width here had to be crossed, the 
bridging throughout has not been of a difficult character 
—in fact, there were no special engineering difficulties in 
| the construction of this line. Progress was often so 
| rapid that in places the rails were laid at the rate of over 
| 80 miles per month. It is an interesting point in these 
| days of American competition to note that all the plant 
|on the Rhodesian railways is of British manufacture. 
| Another point of technical interest has been the intro- 
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duction by the Chartered Company of 30-icn steel bogie 
| trucks—which proved of such great value in the late war 
| when employed in armoured trains. 

In leaving this portion of the Cape to Cairo line, we 
must mention the increasing importance of Bulawayo, 
which is fast becoming the Chicago of South Africa, and 
will be the greatest distributing and forwarding centre of 
the country. Hundreds of trucks which hitherto have 
had to return empty to the south will now be filled with 
coal, stone and timber from the valuable areas around 
Bulawayo, which the railway is developing, thus at the 
same time increasing the revenue of the country and also 
the returns of the railway. 

On the commercial value of this railway it is, perhaps, 
needless to dwell, but in concluding our remarks on this 
section, it is interesting and satisfactory to note that, 
notwithstanding the war, trade in Rhodesia has increased 
| 400 per cent. in six years, due in a large measure to the 

railway, for which we are indebted to the foresight and 
business acumen of Mr. Rhodes. 

Despite all the difficulties that had to be encountered, 
it is a fact to be proud of that the last 500 miles of this 
great trunk line were constructed in four hundred working 








| DOCKYARD NOTES. 
| 


Tue Swedish destroyer Mode was launched last week at 
| Messrs. Yarrow’s. She is a 30-knot boat. 





| THE long unlucky Europa has passed satisfactorily through 
| her trials. 





Royal Naval Engineer College of Keyham shall in future be 
| vested in the Admiral Commander-in-chief instead of the Dock- 
| yard Admiral. The change is to take place at once. 


| Tue Admiralty has ordered that the direct control of the 





Tue Crescent from the North American station has arrived 
at Portsmouth, and, before paying off, will participate in the 
Naval Review of August 16th. 





Tur Hood has made a shooting record, 58 per cent. with 
her 13:5in. guns. The Ocean made 68 per cent. with her 
12in. In the Hood, a marine artillery sergeant named Salmon 
hit the target seven times in seven shots with a 6in. gun. 





Tuis is all good, but it is possible to make too much of it. 
Army war has shown that the excellent target shot is not 
necessarily so much better than the common or garden ‘‘ hay- 
stack hitter.’’ It is bound to be very similar in naval war, the 
reason being that the great difference of being shot at will 
then enter. Phlegm may be as useful an asset as 
a straight eye without this attribute. Still it should 
not be forgotten that a knowledge of the ability to shoot well 
should tend towards confidence and stability, though in view 
of the fact that two good shotsin the Hood got flurried owing 
to the cheers of their shipmates some inkling is afforded of how 
the land lies. 








TuE new tunnel for pedestrians under the Thames 
from Greenwich to Millwall, which has been constructed for the 
London County Council by J. Cochrane and Sons at a cost of 
£120,000 will be opened for free public use on Monday next, To- 
morrow, Saturday and Sunday it will be handed over to the 
Seamen’s (Dreadnought) Hospital and the Poplar Hospital for 
Accidents, which will make a small charge for admission. The 
work has taken three years to carry out, the actual tunnelling 
under the river being done in eight months. The tunnel, which is 
60ft. below high-water level, is 1217ft. long and 11ft. in diameter. 
It has been driven by a shield working under compressed air from 
the north side, and the entrance at each end is by a circular shaft 
35ft. in diameter, with stairways and electric lifts. The top of the 
tunnel is 13ft. from the bottom of the river. 
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vided with a heavy fly-wheel carried on the main crank 
shaft between one of the bearings of the machine and an 
outside bearing carried on a pedestal. It is intended for 
coupling direct to a dynamo. Oiling is brought about by 
means of two small tanks from which pipes run to the various 
parts requiring oil. Pumps worked from excentrics on the 
valve shafts elevate the oil into these tanks from reservoirs 
in the bed-plate. 

We were enabled to watch this engine at work for a con- 
siderable period. The noticeable features were the smooth- 
ness of its running and the absence of noise. The finish of 
the various parts was also excellent, and the whole may be 
called a good workmanlike job. We understand that the 
company has already made engines similar to this for a horse- 
power of 650, and has in hand an engine of the same type of 
700 horse-power, also to run with Mond gas. 

The Premier Gas Engine Company has courteously for- 
warded us at our request an indicator diagram taken from 
one of the cylinders of this engine. This card was—a fac- 
simile of which we give herewith—taken after the engine had 
been running at full load, and was still running fully loaded, 
that is to say, making one explosion per revolution. The 
speed was 145 revolutions per minute, and Mond gas was 
being used, the indicator employed being of Elliott Brothers’ 
Simplex type. 

We may add that the leading dimensions of this really fine 
engine are:—Diameter of cylinder, 27in.; stroke, 27in. ; 
diameter of fly wheel, 12ft.; length overall, 27ft. It is de- 
signed to run at a speed of from 140 to 150 revolutions per 
minute. 








LONDON UNDERGROUND RAILWAYS. 


THE history of the progress of the London tube railway Bills, 
promoted this year, through the House of Lords has been 
followed in these columns. A fortnight ago those schemes 
which had received the sanction of the Upper House were 
divided into two groups for consideration by Committees of 
the House of Commons, and an ineffectual attempt having 
been made, on the motion for second reading, to secure the 
rejection of one or more of them, the Bills were referred to 
Committee. On Thursday, last week, therefore, the schemes 
of Mr. Yerkes and Mr. Morgan to secure the Piccadilly route 
came before a Committee presided over by Sir Lewis McIver, 
whose colleagues are Mr. George Whiteley, Mr. G. Montague 
and Mr. Emmott. The Bills in question are the Brompton 
and Piecadilly-circus Railway—new lines, &c.; the London 
United Electric Railway; and the Piccadilly, City, and 
North-East London Railway Bills. 

Sir Ralph Littler, K.C., in opening the case for the 
Brompton and Piccadilly-circus Railway, was chiefly con- 
cerned in repudiating the statements which had been 
scattered broadcast, to the effect that this line, which was 
sanctioned in 1897, was intended to serve as a block line, and 
would never be constructed. Two shafts had been sunk at 
the Brompton Station down to ‘formation level,’’ and the 
tunnels were being driven eastward and westward. The 
station, also, was being constructed under the road at that 
point. Furthermore, the whole of the contracts had been 
let to responsible contractors, and the ironwork was being 
delivered against cash. If his present application for an ex- 
tension of time in which to complete the railway was 
refused, there were still two years unexpired under the original 
Bill, and, by working night and day, the work could be 
finished, but at a greater expense. Another indication that 
the work was being pushed forward was the fact that the 
whole of the contracts for the Lots-road power-house had 
been let, and from this generating station power would be 
supplied to the several companies associated with the Under- 
ground Electric Railway Company of London by contract. 
Of the capital necessary to complete the work undertaken by 
Mr. Yerkes, £1,600,000 had been actually paid up, and the 
remainder of the £5,000,000 authorised was ready to be paid 
as required. 

On Friday, July 25th, Sir James Szlumper, the engineer 
to the Brompton and Piccadilly-cireus Railway Company, 
gave estimates for the only length of new line which was 
sanctioned by the House of Lords Committee a month or 
two back. This line, about three-quarters of a mile in 
length, runs from Piccadilly-cireus to Holborn, and the land 
and works, it is computed, will cost £511,199 (irrespective of 
generating equipment, &c.), while three subways, one at 
Duke-street and two at Piccadilly-circus, will total up to 
omething like another £50,000. Regarding the already 
authorised line from Earl’s Court to Piccadilly-circus, he 
said his instructions were to push the construction of this 
forward with all possible speed. The two shafts—mentioned 
by Sir Ralph Littler—at the Brompton end of the line were 
down to the 65ft. level, and the railway tunnel itself was 
constructed toa distance of about 200ft., .c., for the purposes 
of the station. Notices to treat had also been served in 
respect of all the other six station sites. 

A long cross-examination ensued on the part of Mr. Lewis 
Coward, K.C., for the London County Council—practically 
the sole remaining opponent—respecting various details, 
obviously clause objections, and after making his points for 
the edification of the Committee, counsel promised to make 
an effort to come to terms. 

Re-examined : Sir James Szlumper foresaw a possibility of 
the 50 yards or so of the railway passing under the new street 
from the Strand to Holborn being hung up for a number of 
years if the London County Council pursued their present 
policy in the matter of easements. In answer to the Com- 
mittee, he stated that the line would go under the Charing- 
cross, Euston, and Hampstead Railway and above the Baker- 
street and Waterloo line near Piccadilly. 

The Chairman put several pointed questions apropos of the 
average cost per yard of the whole line, taking into account 
the double station tunnels. He wished to compare this with 
the figure which he said was procurable in respect of the 
Central London Railway. He also asked for details of the 
contracts—with the names of the firms—which are stated to 
have been let for the whole of the equipment of this 
railway. 

Sir Ralph Littler promised that these should be given 
before his evidence closed. 

A number of local witnesses were then called in favour of 
the connection of the railway with the Great Northern 
Railway Company’s system, and these were followed by the 
chief traffic manager and the engineer to the Great Northern 
Railway Company, who also spoke to this effect. 

Mr. R. W. Perks, M.P., Chairman of the District Railway 
Company, said that if this Bill was passed as at present con- 
stituted, the railway would form a valuable feeder to the 
District Company’s system. Incidentally, he mentioned 
that all the contracts had been let for the conversion of the 








District Railway Company’s system to electric traction, and 
the Metropolitan Railway Company had also let the con- 
tracts for their portion of the Inner Circle. In addition to 
this, he understood that the Metropolitan Company and the 
Great Western Railway Company had agreed to convert the 
City line from Baker-street to Hammersmith Broadway to 
electric traction. As originally passed in 1897, he did not 
consider the Brompton and Piccadilly-cireus Railway would 
have been of much assistance as a feeder to the District 
Railway. In 1899, however, a Bill was passed authorising 
its junction at Brompton with the authorised deep level 
line from Earl’s Court to the Mansion House, and the present 
proposal, if sanctioned, would complete the scheme, and 
make it an eminently suitable one. With regard to the 
Piccadilly-Charing Cross spur, which was rejected by Lord 
Windsor’s Committee on account of a couple of 34 chain 
curves upon it, which were considered unworkable from the 
safety point of view, he said that the company was coming 
to Parliament next session with another proposal for that 
line, which would meet the objections made. Another Bill 
would also be introduced next year with respect to fares, 
when a thoroughly revised list would be placed before 
Parliament. 

On Monday Mr. Perks continued his evidence, and entered 
into the financial aspect of the case. The cost of the gene- 
rating station would be £1,250,000, a larger sum than was 
originally anticipated, chiefly on account of the very much 
higher price of land—£165,000 in 1902, as against £70,000 in 
1897 for the same area—as well as the increased cost of iron 
and labour. The ironwork would cost 25s. per ton more than 
it would have done in 1897, when the original estimates were 
made out. The total cost of constructing the Brompton and 
the Piccadilly Railway would be £260,000 per mile for an 
11ft. 8}in. tunnel, estimated for at £37 per yard forward for 
the single tunnel, and £135 per yard for the station tunnels. 
The total expenditure given per mile included shafts at 
stations, subways, and, in fact, all underground and over- 
head constructive works, including the station buildings up 
to the first floor, The Brompton and Piccadilly-circus 
Company would also pay 10 per cent., or £125,000 of the cost 
of building the Lots-road generating station. In the 
estimates, also, £160,000 had been put on one side, for com- 
pensation due to vibration—a new expense put upon all tube 
schemes this year. All the other tube companies concerned 
with Mr. Yerkes would pay a proportion of the cost of the 
large generating station. 

In answer to the Committee, Mr. Perks said that the Dis- 
trict Company, instead of paying a share of the cost of build- 
ing the generating station, would pay a yearly rental of 5 per 
cent. upon one half of the outlay, viz., £625,000, and, in 
consideration of this, power would be supplied to that 
company at cost. He admitted to the chairman, however, 
that this really meant taking a sum from capital expenditure 
and adding it to working expenses to the extent of £30,000 
per annum. The whole of the arrangements regarding the 
power-house were in perpetuity. He did not know whether 
all the other companies, in addition to the District Company, 
were to be supplied with energy at cost. The proportion of 
the cost of the generating station allocated to each of the 
other subsidiary companies was worked out with respect to 
the prospective use which they would make of the generating 
station, 7.e., the power used and the number of trains run. 
Replying to further questions by the Committee as to the 
probability of the deep level express line between Earl’s Court 
and Mansion House being constructed, he said the Earl’s 
Court-South Kensington section was already in course of 
construction as a portion of the Brompton-Piccadilly-circus 
line, and the completion of the South Kensington-Mansion 
House portion depended upon the result of their application 
to Parliament next year to go further east, when they would 
also apply for the spur from Piccadilly-cireus to Charing- 
cross which was rejected by Lord Windsor. The total 
capital of all the Yerkes lines was £15,000,000, and of this 
£5,000,000 had been obtained and the rest was obtainable. 

Mr. C. T. Yerkes said the stations on the Brompton-Picca- 
dilly Railway were laid out one-third of a mile apart. After 
going fully into the arrangements for operating the line 
which had been given in detail on the occasion of his evidence 
before Lord Windsor’s Committee, he gave one or two fresh 
facts. An automatic system of signalling will be employed 
which will cut off the current should a train run beyond a 
signal which is set against it. The system of ventilation 
will be by means of 4 horse-power electric fans, working in 
4ft. shafts at the stations, drawing up the foul air and allow- 
ing a fresh supply by means of the stairs. Dealing with the 
permanent way, he said he totally disapproved of the Central 
London Railway track, which only had a 93 1b. rail without 
chairs. His own proposal was to have rails and chairs 
weighing 105 1b. per yard. The vibration which has been so 
noticeable on the Central London Railway was due, in his 
opinion, first to the locomotives, secondly to the style of 
track, and thirdly to the way in which the track was laid. 
On the locomotives each wheel had to bear a weight of 
11 tons, whereas with the multiple unit system each wheel 
would only have to bear a weight of one ton. He did not 
fear any vibration whatever. With regard to the power 
station at Lots-road, the latest particulars are that it is to 
have a capacity of 55,000 kilowatts and is to cost £23 per 
kilowatt hour. Briefly touching upon financial matters, 
he said that the Underground Electric Railway Companies of 
London, in absorbing the four tube railway companies, viz., 
the Baker-street and Waterloo, the Brompton and Piccadilly, 
and the Great Northern and Strand and the Charing Cross, 
Hampstead and Euston Railways, .guaranteed 4 per cent. on 
the capital of each of these concerns, so that whatever loss 
occurred, should there be any, it would fall upon the traction 
company. This guarantee was by an agreement with 
Messrs. Speyer. 

By the Committee: This agreement was not scheduled to 
the Bill, as it was a private one. Out of the five million 
subscribed capital of the Traction Company, it was only 
expected to spend sufficient to cover half the cost of the Lots- 
road generation station, leaving the remainder to be drawn 
upon. 

The Chairman said that the value of any such agreement 
with Messrs. Speyer must be ignored altogether unless it 
was scheduled to the Bill. The Committee wished to be 
assured as to what sum would be available in future years to 
meet this 4 per cent. guarantee, which was spoken of before 
that Committee for the first time in the history of the Bill. 

Mr. Yerkes expressed his willingness to satisfy the Com- 
mittee in this respect. 

The Chairman said the Committee did not wish to have 
any more witnesses, but would take clauses on Wednesday, 
when the question of capital would be finally gone into. 

On Wednesday, Mr. Balfour Browne, K.C., on the motion 
of the Chairman, consented to postpone until after the recess 





consideration of the London United Electric Railways, and 
the Piccadilly, City, and North-East London Railway Bills. 

Mr. Balfour Browne, continuing, said he wished to dispel 
the impression that a combination between Mr. Morgan and 
Mr. Yerkes was possible, and he also denied that an increase 
in the fares of the proposed combined undertaking of the 
London United Railways and the Piccadilly, City, and North- 
East London Railway was under consideration. 

Sir Ralph Littler, K.C., next brought up an amendment to 
the Bill, which he thought would satisfy the Committee on 
the point of the 4 per cent. guarantee which the Underground 
Electric Railways Company of London were offering to the 
subsidiary companies connected with it. This took the form 
of an extra clause in the Bill to the following effect :—‘* The 
company shall lease their undertaking to the Underground 
Electric RailwaysCompany of London, and the last-mentioned 
company shall take on lease or work the same upon a rent or 
upon a guarantee of a dividend of not less than 4 per cent. 
per annum on the amount of the debenture and share capital 
of the company.”’ 

A member of the Committee remarked that they were still 
in the dark as to what funds were available for meeting the 
4 per cent. guarantee. 

The Chairman said the Committee wished to have in 
binding form an undertaking to place the stock of these 
companies. The £5,000,000 capital of the Underground 
Railways Company of London could not be regarded as the 
necessary capital, because it was to a certain extent already 
mortgaged. Were the promoters prepared to schedule the 
agreement with Messrs. Speyer Brothers, or an undertaking 
from that firm would be accepted. 

Mr. Edgar Speyer, senior partner in the firm of Messrs. 
Speyer Brothers and Co., said that his firm was prepared 
to find the whole of the £15,000,000 necessary to build the 
four tube railways absorbed by the Underground Flectric 
Railways Company if need be. 

The Chairman said under the circumstances the Committee 
found the preamble of the Bill proved. For the sake of 
uniformity, he wished a clause to be inserted providing that 
unless the works were substantially commenced within 
twelve months from the passing of the Bill the powers con- 
tained in the Act should cease. Such a clause was being 
inserted in all the other tube Bills. 

Clauses were next considered. The only important ones 
were from the promoters of the Piccadilly, City, and North- 
East London Railway, framed with the object of giving pro- 
tection to that undertaking in the event of it being sanctioned 
in October. One was for a limitation of the levels of the 
Brompton line down Piccadilly, which was agreed upon ; and 
the other providing for joint stations in Piccadilly wherever 
possible. After a consideration of the work already done 
upon this line, the Chairman decided that separate stations 
should be built, and that each company should pay half the 
cost of providing subways for the exchange of passengers. 

To-day—Thursday—the remainder of the clauses were 
adjusted, and the Bill ordered to be reported for third reading. 





ELECTRIC v. STEAM TRACTION. 
(From a Correspondent.) 

Tue progress of electricity as the motive power for what 
may be called ‘‘ fast’’ trains is extremely slow. In Italy, 
where coal is dear and water power so very abundant along 
its northern frontiers, it is an ideal system ; yet, according 
to unpublished local knowledge, it appears to be wanting in 
reliability from the moment gradients have to be dealt with. 
So, practical for tram traction, with loads divided into small 
parcels, it appears to be far from a threatening competitor to 
steam locomotives—especially so where the electric current is 
generated by expensive coal and costly central station steam 
plants. The conversion of electric power into that of com- 
pressed air offers advantages under special conditions. 

Just now, when even American citizens protest against a 
system of traction for street cars with which the attendant 
noise and racket is far greater than that of steam locomotives 
and trains going at the same speed, the reliable and almost 
noiseless—comparatively —compressed-air system of Mekarski 
would merit someattention. The unreliability of electricity, 
or, rather, its fragility, has led in the United States to the 
interposition of pneumatic appliances for signalling apparatus 
where controlled by electric current. In Germany, the hopes 
now raised for rapid transit by electric trains have fallen to 
the ground. Thus, after a year of partial use of electricity 
on the Berlinto Wannsee line, this power has been completely 
replaced by steam locomotives. The Prussian State Railway 
authorities have determined to try if steam locomotives 
cannot actually be made to do what it was vainly hoped 
would have been effected by electricity. Two new steam 
locomotives have therefore been ordered from the works at 
Cassel, designed to develop a power of 1800 horses, and weigh- 
ing, in steam, 78 tons, and with tenders loaded, of 48 tons, 
or 126 tons total ; and to be capable of taking a light load of 
100 tons at 81 miles per hour, or, under favourable conditions, 
934 miles per hour. With a load of only 90 tons the new 
engines must be able to make a speed of at least 125 miles per 
hour. They are to be put into service in May, 1903, and will 
be tried upon the military line of Marienfeld—Zossen. 

In spite of the enormous resistance of the atmosphere at 
very high speeds, as had already been demonstrated practi- 
cally by the engineers charged with the making of the designs, 
there can be little doubt that, if the road and road works are 
of sufficient rigidity and the expense of fuel be put on one 
side, the specified speeds are within mechanical possibilities, 
for already ona light road the Austrian locomotives of M. 
Gélsdorf have made speeds at the rate of 85 miles per hour— 
not to mention the even greater speeds said to be attained in 
the United States. 

The present system of steam locomotive showing itself to 
be capable of a very greatly increased velocity—viz., beyond 
the 80 miles per hour run forty or fifty years ago with the 

rimitive engines of the Great Western Railway—it has been 
Jecided that the ordinary mechanism shall not be changed, 
but that, in general external oe. it will be possible to 
gain something by giving the whole train, from the front of 
the engine to the end of the last carriage, a smooth, unbroken 
carcase resembling the sides of a ship that has been turned 
keel upwards. As for the smoke and steam, that is to be 
discharged behind the train through a suitable pipe, which 
of itself will produce a very desirable vacuum in the smoke- 
box, and rae 5 to make travelling 2 more cleanly process for 
passengers. This envelope in steel is, of course, elastic, and 
despite of all that is sometimes urged to the contrary, will 
greatly decrease resistance in side winds. Practical engineers 
know all this of old. The very deeply-bulged smoke-box 
doors of the Nord engines were only made thus to aid, be it 
ever so little, in dividing up the head resistance, 
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RAILWAY MATTERS, 


Tuer preambles of the Bills authorising the construction 
of the Charing Cross, Euston and Hampstead Railway and the 
Great Northern and City Railway have been proved, 


A pRoJECT is now on foot whereby the four railways at 
yresent entering Vera Cruz, namely, the Mexican Railway, the 
[nter-Oceanic Railway of Mexico, the Vera Cruz and Pacific Rail- 
way, and the Vera Cruz Railways, Limited, have made a proposi- 
tion to the Government for the construction of suitable terminal 
facilities at this port. 


Tur Tramways Committee of Newcastle Corporation 
have only available just enough power to work their tramways. 
They have decided to recommend the provision of another engine 
of 3000 horse-power. In addition three or four boilers will also be 
necessary. For the extension to Walker and elsewhere at least 
forty new cars are required, 


Tue accounts of the Great Central Railway Company 
for the half-year show a balance sufficient to enable the payment of 
the dividends on the company’s preference stock down to and 
inclusive of the 5 per cent. convertible preference stock, 1874, 
carrying forward £30,341. A year ago the dividend was paid on 
the 4 per cent. preference stock, and £1260 was carried forward. 


THERE is sure to be considerable activity in the laying 
out of new railways in South Africa at an early date. A line from 
Springfontein to Kimberley would bring the latter town nearly 100 
miles nearer the sea. By the connection of Klerksdorp and Four- 
teen Streams the railway distance between the two great industrial 
centres of Kimberley and Johannesburg would be reduced by 200 


miles. 


Tue City and South London Railway is paying a 
dividend of 3 per cent.—the largest it has yet succeeded in distri- 
buting to its shareholders. The effect of the opening of the 
extension from Moorgate to Islington is shown in the increase of 
over 2,000,000 in the number of passengers carried and in a 
decrease of the percentage of expenses to receipts, which has come 
down to 46-5 from 54-8, 


THe Pennsylvania Railroad Company announces that 
its orders for rails for 1903, on all lines both east and west of 
Pittsburg and Erie, will amount to 207,000 tons. Contracts have 
been made and the orders distributed as follows :—United 
States Steel Corporation, 110,000 tons ; Cambria Steel Company, 
38,500 tons; Pennsylvania Steel Company, 38,500 tons ; Lacka- 
wanna Iron and Steel Company, 20,000 tons. 


A DESIGN for new rolling stock, on the corridor principle, 
has been approved by the Board of the Metropolitan Railway, and 
a contract for the construction of the trains and motors to be used 
on that portion of the railway which will be electrically equipped 
willshortly be let. The number of passengers carried during the 
half year was 44,213,121, and the gross receipts for passengers, 
goods, minerals, and tolls amounted to £389,645. 


A propOsAL is on foot in Barcelona to extend the 
existing railway at present running from this town to Ripoll, on to 
Puigcerda, a small town in the Spanish Pyrenees, and adjoining 
the French frontier, only a short distance from Ax, on the Toulouse 
line. It is claimed for this proposed line that it would be of great 
commercial value to this city, as by its means Barcelona would 
become the shortest route between the Mediterranean and the 
Atlantie for goods destined for ports such as Bordeaux, La Pallice, 
Nantes, and Brest. 


Wirtu the opening of the railway to Yisalmi at the 
beginning of July the Finnish railway system attained a total 
length of 3018 kiloms, At the beginning of 1902 the Finnish State 
railways were 2652 kiloms. in length; the latest addition has a 
length of 85 kiloms., and the private railways are 281 kiloms. in 
length. Taking into consideration Finland’s general conditions, 
the little Grand Duchy is to be congratulated on the development 
of its railways within the space of forty years. The first Finnish 
railway was thrown open to traffic on March 17th, 1862. 


THE accounts of the London, Chatham and Dover Rail- 
way for the past ee have been submitted to and approved 
by the Board, and, subject to a final audit, they show a balance of 
£84,391 available for dividend on the arbitration preference stock, 
which includes a sum of £20,000 transferred from the special 
reserve available for that purpose. The Board will propose that a 
dividend of £1 5s. per cent. for the half-year be paid on the 
arbitration preference stock, making, with the £2 5s. per cent. 
distributed for the half-year ended December 31st, 1901, £3 10s. 
per cent. for the company’s financial year, the balance carried 
forward to the next account being £299. 


In the past half year the receipts ot the Central London 
Railway Company were £185,118, and expenses £93,099. The 
a conveyed 2,493,595 more passengers than in the first half 
of 1901. Including £5874 brought forward, the balance is £82,603, 
from which dividends at the rate of 4 per cent. per annum are 
declared, a balance of £25,603 being carried forward. The results 
would have sufficed to pay an increased dividend, but in view of 
the — liabilities for the expenses in connection with the 
“Vibration ” inquiry, and with the promotion of a Bi!l in Parlia- 
ment, as well as provision for reserve, the directors have thought 
it expedient to carry forward the sum stated. 


Tue report of the Metropolitan Railway states that the 
receipts for the past half-year were £412,973, and the expenses 
£207,498, leaving a profit of £205,477. The receipts show an 
increase of £1150, and the expenses an increase of £950, as 
compared with the corresponding half-year of 1901. The net 
revenue account, after providing for the debenture interest and 
other fixed charges, shows a balance of £161,632, which will 
suffice for the dividends upon the preference and guaranteed 
stocks, and leave a sum of £84,759 available. The directors recom- 
mend a dividend upon the ordinary stock at the rate of 2} per 
cent. per annum, and carry forward £20,276. 


WE learn from the Pittsburg Post of July 8th that 
what was probably the best long-distance run ever recorded by 
the Meena te Railroad was made on the 7th with the St. Louis 
fast mail train, which ran from Altoona to Pittsburg, 117 miles, in 
125 minutes—including a delay of 19 minutes—with one of the 
new E 2 type engines, No, 2016. The train of three cars was 
13 minutes late at Altoona, and lost 19 minutes by unavoidable 
delays, and still arrived at the Union station in time, making up 
32 minutes, and the Pittsburg Division is one of the most difficult 
over which this fast train has to travel. From Gallitzin to Pit- 
cairn the distance of 90-8 miles was covered in exactly 86 minutes ; 
Gallitzin to Wilkinsburg, 99-3 miles, 99 minutes. The weight of 
the train, excluding the engine and tender, was about 90 tons. 


Tuer Russian Press announces that a railway construc- 
tion concession of immense importance has been granted to a 
syndicate of British and Moscow financiers, The project in question 
is that of building a line of railway from Tashkend to Tomsk, to 
connect the Russian Central Asian Railway with the Trans-Siberian 
line. Such a line would be about 1350 miles in length. The 
syndicate claims, among other things, that the projected line would 
enable the copious corn supply produced in the Barnaul and Biisk 
districts to find a market in Pere Siberia, whereby such corn 
would not be thrown on the Western European markets under the 
liability of injurious competition. It is interesting to learn from 
the Novoé Vremya that the concession has been granted to an 
English member of Parliament, and that the Russian Government 
will give a State guarantee for 65 per cent. of the share capital, 


while 35 per cent, of the capital will be provided by the syndicate 
at its own risk, 





NOTES AND MEMORANDA. 


THE importance of Marseilles as a traffic centre is 
shown by the fact that thirty-six shipping companies include it as 
a port of call in their regular service, besides the companies whose 
headquarters are situated there. 


An Ottawa telegram says that the year ended June 
30th has provided a record for Canadian trade. The imports are 
valued at £40,558,000, an increase of £4,200,000, and the exports 
at £42,345,000, an increase of £3,000,000. 


THE density of freshly-made liquid air is 0-933, and 
thereafter it increases until it reaches practically the same value 
as — oxygen. The surface tension of fresh liquid is between 
9 and 10 dynes per cm., rising after several hours to a constant 
value of about 13-4. 


Tur German postal authorities at Berlin have completed 
the fitting of the sixty thousandth telephonic apparatus. Con- 
sidering that Berlin has only a little over two million inhabitants, 
the number of telephones employed compares favourably with that 
in other European capitals, 


Dvrine her passage from Kronstadt to Kiel the Italian 
cruiser Carlo Alberto carried out some important experiments in 
wireless telegraphy under the personal direction of Signor Marconi. 
Signals were exchanged with stations 2000 kiloms. distant, 1000 
kiloms. by sea and 1000 kiloms. by land. 


Swiss papers report a new process invented by Monsieur 
Hernoult for the direct extraction of iron from the ore. The 
Hernoult process relates to the direct production of steel from ore, 
and further applies to the treatment of scrap iron. It has been 
worked by the Neuhausen Company for several years. 


A TELEGRAM from Toulon states that the Chateau- 
Renault, one of the new commerce-destroying cruisers of the 
Guichen type, gave excellent results in her speed trials. She is 
8300 tons register, and is fitted with three screws, and engines of 
24,000 horse-power. In her trials yesterday she reached a speed 
of 23-88 knots against the wind, and 24-19 knots with it, oran 
average of about 24-3. 


NOTWITHSTANDING the general depression in trade in 
Germany, the chemical industry has suffered but little. The 
number of establishments has increased from 6911 in 1900 to 7169 
in 1901, and the number of hands employed from 143,119 to 
153,011. The average dividends of 121 chemical companies for 
the past ten years was never lower than 11-29 per cent., and never 
exceeded 13-52 per cent. 


WE have received from the American Coal and 
Shipping Agency a map of France upon which are clearly shown 
the consumption of French and foreign coal in all the depart- 
ments in 1900, We gather from the figures given that the con- 
sumption of French coal amounted to 29,287,500 tons, without 
that used on the railways. The production of French coal 
amounted to over 33,000,000 tons. 


THE second year’s working of the electric light by the 
York Corporation shows a total revenue of £6110, as against a 
total revenue last year of £3802. The total cost has been £3518, 
as against £2276, and the gross profit is £2591, as against £1526 
last year. Interest and sinking fund this year absorb £2242, 
leaving a net profit for tke year ending March 3lst of £349, as 
against a net profit of £98 last year. 


Tue United States Government has abandoned the 
costly installation of pneumatic guns at Sandy Hook. These 
comprised four l5in, and two 8in, dynamite weapons, which 
cost when new, about nine yeas ago, £250,000. They were sold 
for less than £5000. The range of the pneumatic gun is about 
two miles ; the modern 12in. and 8in. army guns, on the other 
hand, have ranges that vary from five to ten miles, and are, 
moreover, much cheaper. That is the reason for the change. 


Tue Royal Meteorological Society does not accept 
readings of aneroid barometers from its observers. It is found 
that they are not absolutely to be relied upon for long periods, 
because the metal of which their mechanism is constructed is not 
perfectly elastic, and does not return precisely to its normal condition 
after being subjected to change of strain under large variations of 
atmospheric pressure. The self-recording aneroids, however, of 
which many are in use, yield interesting records of utility and 
accuracy when frequently checked. 


DurinG the fiscal year ending 30th June last the 
United States Bureau of Navigation reports that 1657 vessels, of 
473,981 tons gross, were built in the United States and officially 
numbered, compared with 1709 vessels of 489,616 tons, for the 
previous fiscal year. The decrease, compared with last year, is in 
sailing vessels, canal boats, barges, &c. This year’s new sailing 
tonnage is 101,072 tons ; last year’s was 128,099 tons ; new canal 
boats, barges, &c., aggregate 57,502 tons, against 88,331 tons last 
year ; new steel steamers aggregate 275,479 tons, compared with 
235,265 tons in the previous twelve months. 


AN electroscope can be discharged at short distances— 
15cm.—by a candle flame ; at long distances—up to 200 em.—by 
an insulated candle flame towards which an opposite charge is 
brought and then withdrawn. Itcan be similarly charged with an 
insulated candle and a charged rod up to 200 cm. distance. A 
red-hot platinum wire acts much like a candle up to 300 cm. dis- 
tance; apparently this power depends on the presence of some 
sodium, Professor H. Ayrton finds that insulated cotton wool 
dipped in ether, methylated spirit, or dilute sulphuric acid. acts as 
well as the candle flame and in the same way. 


AT a meeting of the French Society for the Encourage- 
ment of National Industry held recently, the Minister of Marine 
announced that, following the recommendations made at the con- 
gress held at Zurich in October, 1900, as to the adoption of an 
international system of screw gauges, he had, with the concurrence 
of his technical advisers, decided to render the new system a 
service regulation so far as it concerned the heads and worms of 
screws. He had accordingly given instructicns that for all sizes 
used in the French navy the length should be made equal to 
1-4 diameters plus 4 millimetres (L = 1-4d. + 4mm.) 


AN optical method of observing (1) synchronism in the 
speeds of two motors ; (2) the increasing or decreasing variation in 
the ratio of their speeds ; (3) the exact value of this ratio when it 
is such a fraction as }, 4, }, &c., has been brought forward by Mr. G. 
Gauthier. The plan adopted is to fix a mirror on the ends of each 
of the shafts of the two motors—the positions of which must be 
suitably arranged, the planes of the mirrors being slightly inclined 
with respect to the perpendicular to the axis of rotation. A ray of 
light is allowed to fall upon one of the mirrors, whence it is 
reflected on to the other one and thence upon a screen, where an 
image is formed dependent on the ratio of the speeds of the 
motors. 


A SEMI-PORTABLE compound engine and boiler having a 
superheater attached to the latter was recently described in Génie 
Civil. The superheater is along length of tube bent into a number 
of spirals placed on edge one after the other in the path of the hot 
gases, in a space between the horizontal flame-tubes and the 
chimney. The tire-tubes are made shorter than usual, and the 
first portion of the superheater is within a chamber which is 
surrounded with the water of the boiler as is the furnace. Steam 
enters the superheater coils at the chimney end, passes through 
them in series, and is taken from the coil nearest the tube-plate 
by a straight tube passing along the space in the centre of the coils 
to the front end of the casing, from which it is led to the engine. 
The engine cylinders are placed in the steam dome, 





MISCELLANEA. 


BortnG operations are going on on both sides of the 
Menai Straits in search of coal. The coalfield extends from 
Carnarvonshire to Anglesey, right under the Straits, 


Tue Turkish Minister of the Marine has entered into 
a contract with the Ansaldo Shipbuilding Yard at Genoa for the 
overhauling and improvement of eight Turkish warships. 


Ir is reported that the Canadian fast mail service 
between this country and the Dominion is likely to be taken up by 
a combination of shipowners, whose names are not pe a 
guarantee of financial strength, but also of phenomenal energy, 
enterprise, and ability. 

A commiTTEE of the union of German tool makers has 
petitioned for a competent authority to settle patent disputes ; in 
this they agree with the congress for trade rights which met at 
Cologne in May, 1901, at which a specia] court for the settlement 
of patent disputes was spoken of as a necessity. 


THE Railway Club was enabled, through the courtesy 
of Mr. 8. W. Johnson, to visit the St. Albans running-shed of the 
Midland Railway on Saturday, July 19th. The shed holds twelve 
engines in all. Several of the latest goods and tanks, and also one 
of the old Kirtley 6ft. outside bearing express engines, No. 150., 
were in at the time of the visit. 


THE Rangoon correspondent of the Times telegraphs: 
—‘The British Consul at Teng-yueh-ting has informed the Burmah 
Government that all taxes and exactions have ceased on the Bhamo 
route, and he considers that Burmah now has a unique opportunity 
of becoming the sole trade route to Yun-nan for Indian yarn, 
Manchester goods, and Canton tobacco.” 


THE new National Physical Laboratory, Bushey House, 
Teddington, is being fitted up with machinery and _ scientific 
apparatus under Professor Glazebrook’s guidance. One of the 
latest acquisitions is a water-tube boiler of Merryweathers’ 
“Valiant” type, but constructed for the exceptional steam 
pressure of 400 lb. per square inch, which will be used for testing 
purposes, 

On the occasion of the departure of Mr. O. A. Pilcher, 
the chief assistant electrical engineer of the county borough of 
Blackburn, to take up his new position of engineer and manager to 
the Ilkeston Tramways, he was presented by the staff of the 
electricity and tramways departments with a travelling bag, 
dressing case, &c. Mr. Giles, in making the presentation, spoke 
very highly of Mr. Pilcher, and said he was exceedingly sorry to 
lose him. 


Accorp1NéG to the British Consul at Marseilles, German 
coke is finding a market in the south of France. The Westphalian 
coalowners have already supplied the Lyons district by land with 
Westphalian coke. Twenty-five thousand tons have been sold for 
delivery during 1902 at St. Etienne and Lyons. Marseilles is 
shortly to receive a first consignment of German coke. A trial 
shipment of 3000 tons is on its way from Hamburg to Marseilles 
for the local gas company. 

A NEw line of electric tramways has been opened 
between Barcelona and Harta, a distance of 3? miles. It belongs 
to a Belgian company having a capital of £240,000. The central 
station contains a plant, capacity 800 horse-power, supplied by a 
Paris firm, which supplies gas to two Crossley gas engines of 150 
horse-power and one of 00 horse-power. These are directly 
coupled to three continuous-current dynumos, which supply current 
to the line at a pressure of 500 volts. 


In cotton spinning machinery the United Kingdom 
has no competition in Spain. The attempts which have been 
made from time to time to construct part at least of this class of 
machinery in that country have had no practical results. In 
weaving machinery, on the other hand, both for cotton as well 
as for woollen goods, great progress has been made by Spanish 
machinery makers. Not only plain looms, but even some of the 
more complicated are now made creditably in Barcelona. 


We learn from a consular report on the trade of 
Marseilles that the enterprising American has had an eye on the 
water power on the Maritime Alps. The attempt, however, to get 
a control of the water power of the district has not been successful. 
The Americans found a French company already in the field, being 
organised with a view to securing all the water power available in 
the Alpes-Maritimes from Marseilles to Mentone. The object of 
the proposed company is to supply electric light and power to all 
the towns on the south-eastern coast of France. 

On July 19th the huge diving-bell, built by Holzmann 
and Co., of Frankfurt-on-Main, arrived at Wilhelmshaven after 
passing the Kaiser Wilhelm Canal. This diving-bell is to be used 
in re-building the large dock at Wilhelmshaven. It is 42 metres 
in length and 14 metres in breadth; it has a superficial area of 
600 square metres ; and it weighs 350 tons. It will take six weeks 
to prepare the diving-bell for use at a cost of several hundred 
pounds, when it will be set to work to lay the bottom of the dock, 
consisting of concrete, at a depth of about 20 metres. 


A CAREFUL study of the market would probably show 
that there is a great opening at Urichow for many articles of iron 
and steel manufacture used in agriculture, shipbuilding, and 
housebuildi The cultivation of the vast extent of arable land 
in China, and the construction of the countless number of boats 
which crowd every waterway, must provide an almost limitless 
demand for such things as rakes, hoes, spades, ploughshares and 
points, reap hooks, nails, bolts, and carpenters tools generally. 
‘The British Consul at Urichow says that these articles would have 
to follow more or less the native pattern. 


Ir is difficult to stipulate the exact air pressures which 
are found most effective for pneumatic tires, but a French firm of 
tire-makers has given certain figures, of which the following are 
briefly the pith :—For light carriages, with tires from 65 mm. to 
85 mm. section, and with axle loads of from 220 to 600 lb., the 
pressure should be between 32 lb. and 40 Ib.; for heavier 
carriages, with similar sizes of tires, but with axle loads of 450 
to 900 lb., the pressure should be from 40 1b. to 56 1b.; and for 
the heaviest carriages, with tires from 65 mm. to 120 mm., and 
axle loads of 700 lb. to 2000 Ib., the pressure should vary between 
56 lb. and 112 lb. per square inch. 

TuE coal deposits, which were discovered last year in 
the Ferghana territory, cover an extensive area, that is traversed 
both by the Central-Asian Railway, and also by the line which is 
now being constructed between Orenburg and Tashkend. In this 
district, which from its position is secure from competition with 
foreign coal, there are at present numerous cotton mills belonging 
to far-sighted manufacturers from Moscow and Lodz, while there 
are also other industrial undertakings in working order. It is 
announced that the Imperial authorities intend to mark out this 
coal region into districts, which, so soon as the geological explora- 
tions have been completed, will be leased to private persons at the 
beginning of next year. 

In most seismographs the records are made on a sheet 
of glass or strip of paper which is either set in motion by an earth- 
quake or has an ordinarily slow velocity increased at a somewhat 
advanced phase of the shock. In either case the interesting pre- 
liminary tremors are more or less completely lost. During the 
last three years, according to Nature, Dr. Cancani has avoided 
this loss by keeping the strip of paper continuously moving at the 
rate of 6 m. an ber. This velocity he has shown to be sufficient 
to decipher vibrations with a period of one-twentieth of a second, 
and therefore above the lower limit of audibility. In a paper 
recently published he main'ains that even this velocity may be 
conveniently increased to one ten times as great. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. BrockHavs, 7, Kumpfgasse, Vienna 1. 
CHINA.—KELLy anp Watss, Liuirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—Asuer anv Co., 5, Unter den Linden, Berlin. 

F. A. Brocknavs, Leipzic ; A. TweITMEvER, Leipsic. 
INDIA.—A. J. Compripas anv Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscHER anv Co., 307, Corso, Rome ; Bocca FRERES, Turin. 
JAPAN.—KELLy anv Watsu, Limtrep, Yokohama. 

Z. P. MaRnvya AnD Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, &t. Petersburg. 

§, AFRICA.—Gorpow anv Gorton, Long-street, Capetown. 

R. A. THompson anv Co., 33, Loop-street, Capetown. 

J. O. Jura anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. Taompson AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonrTrReaL News Co., 386 and 388, 8t. James-street, Montreal 

Toronto News Co., 48, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrarnationaL News Oo., 88 and 86, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kag.ty anp Watsu, Limirsp, Singapore. 
CEYLON.—W1sayarTNa AND Co., Colombo, 








TO CORRESPONDENTS. 


4a In order to avoid trouble and confusion we And it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
ee oe , and stamped, in order 


that answers us may be fe to their destination. No 
notice can be taken of communi: Ges do nab onal eam Gam 
instructions. 


sar All letters intended for insertion in Tux Enonverr, or 
questions, should be accompanied by the name and address of the writer, 
tiie Wadenefenna 5 Oe ee a good faith. No notice 
whatever can be anonymous communications. 

4a =Wecannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


R. E. (Woolwich).—You probably refer to the engine made by Mr. 
Crowden, of Leamington Spa. 

R. Y. 8. D. (Rickmansworth).—There is no special work on the subject. 
Consult Normandy’s patent specifications. 

E. T. (Abersychan).—Your only course is to write to several firms and 
ask if they have an opening for an sepuentios and the terms. The 

principal firms advertise in our pages, and you can get the addresses 

there. If you write to us again before you decide definitely we shall 

be glad to give you any help we can. 








DEATH. 
On the 27th inst., at Overdale, Richmond-road, New Barnet, ARTHUR 
Dennis, senior partner in the firm of W. F. Dennis and Co., of 23, 
Billiter-street, London, E.C., in his fiftieth year. 
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SUBURBAN TRAFFIC, 


Durine the inquiry recently carried out by the 
Institute of Electrical Engineers, with which we 


d|have dealt pretty fully, much importance was 


attached to the value of electrical tramways as a 
means of relieving the congestion of cities and towns. 
London, for example, could not exist as it is now 
without railways to feed it and carry its population 
from place to place. It is argued, and argued with 
a force which we are not slow to admit, that if 
rapid and cheap means of transit were available 
people would live in the country and come to their 
work each morning and leave it in the evening. 
Metropolitan crowding is largely due now to the 
necessity for having a domicile somewhere near the 
place where wages are earned or money is made. 
But there is another side to the question, about 
which nothing is said. The provision of cheap and 
rapid transport tends to promote the very crowding 
which it is intended to prevent. It is beyond 
dispute that London, for example, is more crowded 
now than it ever was before, notwithstanding the 
enormous number of people who live in the suburbs, 
and we do not see how it can be otherwise. The 
railways, tramways, and omnibuses all serve the 
same purpose of concentrating life, at all events 
during the day-time, while they directly promote 
the birth of streets which finally assume the import- 
ance of towns in themselves. If it so happened 
that we had reached the absolute limit, that nothing 
more could be done to get people and goods into 
London, then it could not increase in size. There 
would be nothing for it but to start another town, 
and go on adding to that until the limit was once 
more reached. Fortunately, or unfortunately, how- 
ever, we are apparently very far indeed from the 
limit, and no man can foretell the end. On days 
when great crowds are likely to assemble in the 
City, the Central London Railway will not carry 
passengers to the Bank. The reason is simply that 
the passengers cannot get out of the station. It is 
quite conceivable to anyone who watches London 
Bridge or the approach to Liverpool-street Station 
in the morning that the time may yet come when 
the crowding will be so great that the trains cannot 
deliver their passengers. It is quite true that the 
possession of facilities for movement may tend to 
make people live in the country, but, just as it was 
once said that all roads lead to Rome, so the fact 
that in the end all the railways and tramways 
existing or proposed have for their principal object 
the taking of men, women, and children away from 
the country as well as into it, deserves consideration. 
Nothing, it is true, can be done; but it is just as 
well to bear in mind that the promises held forth 
in committee-rooms, and the arguments held by 
certain members of the L.C.C., must be taken 
with much salt. We hear a great deal about 


20/the work that is being done to get thousands 


of persons into the country, but it is quite 
forgotten that these thousands have to be carried 
into London before they can be carried out of it. 
In one word, the more facilities we provide for transit 
the larger will our cities become, and the more 
intense will be the congestion, in particular in the 
metropolitan district. 

The effect of public opinion on the nature of the 
means of transit used, on which we have recently 
commented, is clearly shown by the proposals which 
alone find favour in London. The tramway, 
whether electrical or not, has its limit of action very 





rigidly defined. Under no circumstances will the 
overhead railway, which finds favour with many 
cities of the United States, be tolerated. For the 
time being attention is concentrated on tube rail- 
ways. There are, however, indications that another 
means of transit may find favour, and that at no 
distant date. We may yet have a really efficient 
system of public motor cars taking the place of the 
ordinary omnibus, and doing far better work at a 
cheaper rate. Nothing, we think, has retarded the 
development of speculation in this direction but the 
insensate action of motor car owners, who, as a 
class, have done all that lies in their power to make 
the motor car unpopular with the general public. It is 
impossible to read the account which we publish of 
the Paris-Vienna motor car race without seeing that 
it is quite possible now to make motor omnibuses 
which will not break down or wear out in a hurry. 
If only the necessity for india-rubber in the tires 
could be got over, a heavy source of expense would 
be eliminated. There is, we believe, a great future 
for the motor vehicle, if only the problem of its 
construction is handled by competent engineers. It 
is not necessary to say one syllable as to the 
advantage possessed by such carriages over the 
horse-drawn vehicle. Speeds of ten and twelve 
miles an hour are allowed now to the electric tram- 
car. There is no earthly reason why they should 
not equally be allowed to the motor omnibus; but 
care must be taken that it is fit to run at that 
speed. 

Another scheme worth consideration is the con- 
structing of public lines of wire along the roads, 
supplied with current, which may be used with the 
aid of a suitable trolley pole by anyone who thinks 
fit to obtain the required licence, and pay the cost 
of current, &c. No tramway would be needed. 
We have no doubt that in numerous districts this 
method of traction could be made a success. But 
it is clear that it has very short limitations. 

Enormous sums will be spent on tube railways 
with electrical propulsion, but it is just as well to 
bear in mind that the system is in no sense.perfect. 
Indeed, it has serious drawbacks. The electric 
lifts, for example, are a source of constant expense, 
and demand a surprisingly large expenditure of power 
to work them. Ventilation is by no means as good 
as it was hoped it would be, and there are those 
who prefer even now the atmosphere of the District 
Railway to that of “the Twopenny Tube; ” but the 
worst defect of all, and one apparently inseparable 
from the system, is that a breakdown stops the 
entire traffic of the line. It is the old story, on 
which we have often insisted, want of flexibility. 
However, even these objections may be overcome 
in time. But, taking all the conditions into con- 
sideration, we think it is simply impossible to forecast 
what, at the end of ten years, will be the favourite 
method of carrying suburban traffic, 


HIGH COMMAND OF GUNS. 


Ovr article on the Zaehringen last week calls atten- 
tion to the oft neglected question of the command over 
sea level of guns. For fortress guns with automatic 
sights there is no question whatever concerning the 
advantages of high command. The sole objection 
that could be raised by the most captious is that 
high explosives may shatter the base of a high site 
fort, but this can only occur on very unfavourable 
ground and with very bad construction. High 
command on shore means practically everything. 
But at sea the conditions are different. At the 
utmost the difference is only a matter of some 20ft., 
and a height above the water sufficient for automatic 
sights is not possible. It gives no more than a 
slightly extended horizon, considerable freedom 
from intervening waves—a little point for which the 
creators of low-freeboard forget altogether to allow 
—and more difficulty in shooting because of the 
more extended rolling arc, a point that the creators 
of high freeboard may have overlooked in their turn. 
The whole thing, in fine, is a compromise, but in 
Germany, France, and Russia high command seems 
regarded as worth all corresponding disadvantages. 

Of course, this high command entails a large 
target, but it is no use forgetting that, though 
weather in which only flying-deck level guns can be 
used is impossible even in chase, weather that limits 
fire to these and upper deck guns is by no means 
unlikely. Indeed, main deck guns can rarely be 
used with comfort before the beam at sea when any 
high speed is attempted. We are far from forgetting 
the advantages of a small target, but a target that 
cannot do any harm is a reductio ad absurdum, to 
say nothing of the fact that a ship, large or other- 
wise, is bound to offer a considerable target in any 
case. The march of progress must tend to render 
the gun surer, in which case the size of the target 
will matter less and less in comparison with 
hitting power. A small target is very much of a 
classical desideratum even: now; still it is an 
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amateur ideal originally. It had weight in the days 
of monitors ; since then the increased size of ships 
has destroyed much of its meaning. 

Our ancestors, who had plenty of experience in 
warfare and little time to theorise about it, never 
seem to have bothered much about the target they 
presented, ways and means of hitting the enemy 
being more in their thoughts. All that history has 
to tell us about big targets centres round the Spanish 
Armada, and there the main trouble was that the 
high sides and smali ports of the Spaniards pre- 
vented them from depressing their guns enough to 
hit the English ships. Lissa, Yalu, and Santiago 
have left us lessons galore, but nothing about targets 
has been uttered. Finally, there is the result of 
naval war game, the very essence of which is that 
every ship shall offer its own relative target. Where 
a small cruiser is concerned, the smaller target tells 
at long range, but with battleship to battleship we 
have never heard of a small target proving of any 
material advantage—if the hull itself is not always 
in the way, masts, funnels, bridges, and so forth are. 
Of course, if one ship presents a target equal to 29ft., 
and another one of 20ft. high only, a projectile 
coming along at 25ft. above the water will hit the 
one and miss the other—failing masts and so on in 
the way. But as a smaller target must mean either 
fewer or more crowded guns, everything that 
hits the lesser target stands to do a greater amount 
of harm, and so things become balanced to a certain 
extent. And since no one can definitely assess this 
extent, the matter remains a debatable question. 

In our navy the small target is a fetish. At Spit- 
head the other day our big London looked like a 
gunboat in comparison with the actually far smaller 
German, Russian, and French ships—she looked 
small, too, in comparison with the Majestic class. 
We have, or hope we have, hit the happy mean of 
the minimum of target combined with efficiency of 
gun fire in all weathers—a desideratum first insisted 
on in print by Sir Walter Raleigh, Knight. Sir 
Walter Raleigh lived a good many years ago, though 
everything he wrote—saving the technical aptitude 
—might have been uttered to-day by Mr. Arnold- 
Forster, discussing the excellence of our designs in 
the House of Commons before Lord Charles Beres- 
ford, Sir H. Campbeli-Bannerman, and the other 
nine members of Parliament who attended the last 
naval debate of importance. Our more immediate 
forefathers, however, discounted Sir Walter to a 
certain extent, and rather adopted the principle that 
our guns should be, so far as possible, in the same 
place as the probable enemy’s. Thus, since the 
enemy did so, we mounted guns on the lower deck, 
where to fire them was impossible, save the ship 
were well heeled over with the breeze, and not 
always then. Still, when the enemy could use such 
guns we had them to use also. Similarly, when the 
enemy took to carronades on the flying-decks we 
had as many guns similarly placed, and so on. 
There seems to have been relatively little discussion 
about the seaworthiness of ships with guns in cer- 
tain places, and about the target offered there was 
none. It needed a spell of peace for these questions 
to be thrashed out. 

As will be seen, it told both ways. The urgent 
needs of war service made it imperative for us to 
equal the enemy in guns, risk or no risk, and the 
instant effect of war will be to put a premium on such 
ideas again. Because we load our guns at the other 
end, and because they carry further, we have wasted 
a lot of patronage on the efforts of our ancestors, 
quite forgetting that they had to learn in the school 
of war. In that very practical school they found 
uses for guns with high command and low com- 
mand, and if ships have changed the sea has not. 
If a possible enemy—and every foreign nation is a 
potential enemy—mounts a large proportion of guns 
high up, he does so with intent to use them under 
conditions in which guns nearer the water will be of 
little service. It is impossible to come to any con- 
clusion other than that we must do the like if we 
do not wish to be taken unawares. It was the 
simple policy of our warlike forefathers to try and 
leave the enemy no chance ; the sooner we go back 
to realising the essential fact of warfare, that to hit 
is more important than to avoid being hit, the better 
for us. At present the trend is towards a return to 
the ideals of low freeboard days, when every con- 
sideration was overborne by the frantic aim to avoid 
being hit. The ideal is not without good points, but 
there is all too much reason to think that we can 
only design to avoid being hit at the expense of our 
hitting power. Of necessity the one or the other 
has to be chosen. 
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THE IRRIGATION OF SOUTH AFRICA. 


Ir is impossible to read Mr. Willcocks’ report on the 
irrigation of South Africa, embodied in a recent Blue- 
book, without feeling that he has profited by an oppor: 
tunity which comes but once in a lifetime. He has 





travelled over the greater part of a country with great 
agricultural possibilities which has been more or less 
neglected or misused, and his fertile and imaginative 
mind has been stirred with the thoughts of all that a 
great scheme of irrigation might do for development and 
improvement of the land. He has not only filled him- 
self with all the literature on the subject of the water 
supply of similar countries, but he has learnt from books 
and men, and by direct observation, many of those 
apparently lesser points, upon which great issues 
depend. He has thus fitted himself to review with keen 
insight a subject so immense that few men would care 
to venture upon it; he has, moreover, written with such 
transparent candour and enthusiasm that the reader is 
carried away by his arguments. Briefly, his proposal is 
that the Government should take into their own hands 
the management of all the rivers and torrents of the 
South African colonies. They should then devise 
schemes of irrigation suited to the different districts, 
and they should encourage the farmer to employ 
the provisions they had made to the best advantage. Of 
course, this is not to be done without money, and equally, 
of course, the landowner is to pay that money. Mr. 
Willcocks proposes a tax of £1 per acre per annum of 
perennially irrigated land, and he is convinced that there is 
scarcely any part of South Africa where the agriculturists 
is not able to afford that sum. With the money which 
would be raised in this way the Government would be 
able to enter upon the more important irrigation works. 
Mr. Willeocks will not hear of the work being allowed to 
fall into the hands of private companies. The State only 
has the patience to wait for the slow return on its output, 
and unhampered by a desire to pay a dividend in its 
early years, to carry its work slowly but surely to 
full completion. We imagine no one will quarrel 
with Mr. Willcocks on this point. When competi- 
tion is in the nature of things impossible, and when, 
therefore, the value which is to be derived from 
having two or more companies in rivalry does not 
exist there can be little doubt of the advisability of public 
works being undertaken by the State. It is unnecessary 
to accumulate instances. We have only to look at the 
work that has been done in India, and what is being done 
in Egypt under State control, to feel that the best 
interests of the Colonies are likely to be served by the 
adoption of a scheme such as that which Mr. Willcocks 
outlines. But it is not only as regards agriculture that 
the value of irrigation in South Africa has to be con- 
sidered. Valuable as that is, it is nothing compared with 
the value of water to the mines. Mr. Willcocks estimates 
that £1 is realised by 30,000 cubic feet of water by 
agriculture and by 40 cubic feet at the Rand mines. But 
the future has to be looked to when the mines shall no 
longer be worth working, and it is to be remembered that 
agriculture is an inexhaustible asset. Mr. Willcocks 
estimates that his scheme of irrigation would cost 
£30,000,000, and would gain land worth £100,000,000, 
which, together with the rain-irrigated land, estimated at a 
similar sum, would make the permanent wealth of South 
Africa £200,000,000, which, as he observes, “would 
enable South Africa to contemplate with serenity the 
dark day of its gold and diamond industries. Without 
such agricultural wealth to lean upon, the exhaustion of 
its mines will plunge the whole country into conditions 
of poverty which no statesman can contemplate without 
dismay.” We heartily commend the report to the atten- 
tion of our readers, not only those who are interested in 
South Africa, but all those who follow the progress and 
development of the science of irrigation. 


THE TRAINING OF RUSSIAN WORKMEN. 


Tue Russian Minister of Finance, M. de Witte, has 
given a further sign that he is fully alive to the short- 
comings existing in the labour system of the empire. In 
a circular which he has sent out recently to the inspec- 
tors of factories, M.de Witte explains that for the proper 
development of Russia’s industries three classes of 
persons trained to the highest degree and prepared to 
cope with practical needs are required, namely, engineers, 
foremen, andworkmen. For the training of the first two 
classes there are already numerous educational centres ; 
but, so far, very little has been done with regard to 
educating and training the artisan. Therefore, during its 
sittings this year, the Imperial Council has accepted a 
a law for establishing and carrying on factory schools 
which are destined to supply this want. In view of the 
very varied character of the claims put forth by the 
different branches of industry, and as the schools in 
question will have to give instruction mainly in practical 
knowledge, it has not been possible to draw up a general 
plan of instruction, especially with regard to details of 
organisation. Thus, the authorities have been compelled 
to confine themselves to making the usual arrangements 
for establishing, maintaining, and supervising such 
schools, and further details will be left to the judgment 
of the factory owners who found them. The owners of 
works will be assisted by persons who are acquainted 
both with the needs of various industries and also with 
the condition of the workmen, with the laws affecting 
labour, and with the intentions of the Government. Such 
persons are naturally the officials who have been 
entrusted with the inspection of works; therefore they 
have been called upon to co-operate with employers of 
labour, so that the course of instruction to be laid down 
in the projected schools may be organised on the best 
possible system. The chief object to be aimed at is that 
the workmen shall receive practical instruction of such a 
nature as shall raise their technical capabilities. At the 
same time it is hoped that these schools established by 
the factory owners will tend to develop friendly relations 
with the workmen who receive instruction in them. 
M. de Witte has studied the Russian workmen. He 
knows that, in spite of a most lamentable system of 
elementary education and also of the serious interruption 
to sustained work involved by the frequently recurring 
holidays ordained by the Russo-Greek Church, the 





Russian artisan can be compared favourably with many 
of his fellows in other countries, and that his genera] 
condition to-day is not altogether due to himself, Oy, 
readers who have interests in Russian industrial enter. 
prises will not fail to see the importance of this step, 
Had it been taken a few years ago, the Russian workman 
would be to-day in a far better position to promote the 
due development of the wonderful resources of the vast 
empire. Whither it may lead it is difficult to foresee. 
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twis983 TRADE AND EDUCATION, 

On another page we publish a short abstract of a report 
of a Sub-committee of the Technical Education Board to 
the London County Council. It contains nothing which 
might not have been foretold. The Sub-committee jg 
entirely ignorant of any cause which might have led to 
the loss of industries to this country, and particularly 
to the London district, other than the lack of technica] 
and secondary education. The Committee, no doubt, set 
out with the intention of finding that proposition proved, 
and it was easy enough to obtain confirmation from fifty 
sources of the correctness of their preconceived belief, 
whilst ignoring, as in the case of Mr. Alexander Siemens, 
evidence opposed to their views. If another Committee 
should spring up to prove that technical and secondary 
education had nothing to do with it, they would meet 
with even greater success. A Committee with a bias 
find very little difficulty in proving themselves in the 
right. What might be the finding of an entirely inde. 
pendent inquiry we do not pretend to say, but certain 
we are that that one great watchword of the technical 
education party—aniline dyes—would be silenced. We 
gave, only a couple of weeks ago, the true explana. 
tion of that oft-quoted case from a gentleman who is 
placed in the best possible position to know. He attri- 
buted the loss of the industry to our patent laws, and 
went as far as to say that we had more than enough of 
excellent chemical technical experts. The development 
of optical glass, too, to which the Committee refers, 
may be ‘discounted, for the dangers of fogging, to which 
German high-power microscope lenses are subject, is 
common knowledge among microscopists. Evidently 
technical education has not brought entire success in 
that direction yet. In electrical engineering the causes 
of the loss of the trade to this country are too well known 
to need discussion anew. That education had little or 
nothing to do with it is certain. The Council should be 
in a position to know what harm a body of its kind may 
do to an industry capable of municipalisation. These 
extreme views on technical education, which are mani- 
pulated in many instances by wire-pullers, do far more 
harm than good. Many things contributed to the losses, 
such as they are, of which complaint is made. To 
attribute them all to one cause is to be guilty of an error 
of judgment. 


ORDNANCE FACTORY MANAGEMENT. 


To find any parallel for the extraordinary state of 
affairs which is revealed by the sixth report of the 
Committee of Public Accounts, as obtaining at the Royal 
Arsenal, it would be necessary to search in other Govern- 
ment works. No manufacturing business of any kind 
not supported by unlimited funds and uncalled upon to 
pay a yearly dividend could live for six months under 
the management that is allowed to exist in our Royal 
Factories. With the facts of the case brought to light by 
the Committee whose report is under notice, the daily 
papers have already made our readers aware. It is 
estimated that the lamentable carelessness or ignorance 
of the management of Woolwich Arsenal, which 
has permitted valuable brassfoundry ashes to be 
sold for a mere song, has resulted in a loss which 
amounts to something like £250,000, a total which 
has been reached by twenty-five years of neglect. 
That the discovery of this loss has been made by a police 
sergeant will, we trust, be a sufficiently severe lesson to 
put foremen, managers, and superintendents on their 
mettle immediately to detect and prevent waste which 
may be going on in other directions. We do not propose 
going into the matter further at the present moment. 
The enormous value of the ashes which have been yearl\ 
wasted—approaching nearly £10,000 per annum—is 
a matter for more careful examination than we 
have yet had time to give. It seems on the face of it 
to point to extraordinary waste and carelessness in the 
foundries, but that is a matter on which it would be rash 
to decide hastily. Of one thing, however, there can be 
no doubt, and that is that no stricture can be too severe 
on a system which permits of such loss of the 
public funds. Works management, as the Committee 
has found, is a “ profession in itself,” and “those only 
are really qualified for it who have been trained in 
manufactories where the best methods and appliances 
for saving waste in every direction, and where the incen- 
tive of having to meet competition and to work to a 
profit, are daily in operation.” 








THE CAUVERI FALLS POWER TRANS- 
MISSION. 


In our issues of June 6th and 13th we gave a detailed 
description of the large electrical power plant which has just 
been installed at the Cauveri Falls in Mysore. We are now 
in a position to state that the power was actually transmitted 
to the Kolar goldfields—a distance of nearly 100 miles—and 
worked machines there on June 30th, which was about a 
month later than the time when it was anticipated that 
things would be ready. The machines for lighting and for 
driving blowers and an air compressor all worked smoothly. 
For a week afterwards all the plant was run for bearing and 
governor tests, and it was hoped that actual ccmmercial 
service would be undertaken on the 7th ult. 








Tue Council of King’s College have elected Professor 
Henry Robinson ‘‘ Professor Emeritus,” on his retirement from tke 
chair of civil engineering, 
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BRITISH ASSOCIATION OFgWATERWORKS 
ENGINEERS. 
No. If. 


Tur meetings were resumed in the Council Chamber of 
the Town Hall, Leicester, on Wednesday, the 23rd ult., 
under the presidency of Mr. Frederick Griffith. 

Dr. Joseph Priestley, B.A., M.D., D.P.H., delivered a 
lecture on domestic filtration. He said that the purity 
of a water was to be gauged chiefly, if not entirely, by 
the absence therefrom of pathogenic germs, and that 
the ordinary domestic filters were bacteriologically use- 
Jess, in that they did not prevent the passage of patho- 
genic germs. The natural question therefore arose: 
“Ts there any filtering medium, not in general use, that 
is trustworthy.” In answer, he referred to the careful 
experiments that were carried out a few years ago in the 
laboratories of the Royal Colleges of Physicians and Sur- 
geons in London by Drs. Sims- Woodhead and Cartwright 
Wood. As the matter was then left, the summing up was 
practically to the effect that there were only two filters 
worth anything—the Pasteur, depending upon a special 
form of porcelain, and the Berkefeld, depending for its 
efficiency upon infusorial earth, both in the form of 
pougies. To-day, therefore, the only actually trustworthy 
filter at present on the market would appear to be the 
Pasteur-Chamberland. 

In a short discussion which followed, Mr. Terrey, 

Sheffield, said that a good many water undertakings 
would feel very glad if they could hand over the filtration 
of the water to the private consumer. One thing, how- 
ever, he thought that Dr. Priestley had overlooked, was 
the effect of soft water upon the distributing pipes and 
apparatus by setting up incrustation, and nearly closing 
the pipes up by deposits of oxide of iron. The Liver- 
pool Corporation had conducted a long and costly series 
of experiments, which had shown that the unfiltered 
water between Lake Vyrnwy and the filter beds at 
Oswestry acted most energetically upon their mains, and 
nearly closed them, whereas the filtered water between 
Oswestry and Liverpool had no effect whatever on the 
pes. 
Dr. Priestley said he did not suggest for one moment 
that they should do away with sand filtration; but he 
suggested that it was absurd to think that because they 
filtered the water at headquarters, which might be miles 
away, it would be all right when it got to the consumer's 
mouth. 

The Sub-committee appointed by the Association to con- 
sider the standardisation of cast iron pipes presented their 
interim report. The Committee remark that the subject 
is of such importance, and involves so many considera- 
tions of procedure and policy, that they are convinced it 
would be extremely rash, if not fatal, to the purpose in 
view for them to attempt any hasty decision on the 
points involved. Moreover, they felt it would be unwise 
even to enter into the details of the subject until they had 
ascertained the views of the leading waterworks engineers, 
both consulting and representative, as well as the prin- 
cipal pipe founders in the country, as to the desirability 
and feasibility of adopting some satisfactory basis for 
standardisation, and the amount of support likely to be 
secured in the event of the matter being put into 
practical shape. A circular sent out by the Committee toall 
the members of the Association in active charge of water- 
works, to the leading consulting—waterworks—engineers, 
and to the principal pipe founders in the country, con- 
tained the following questions :—(1) Do you consider it 
generally advisable that the dimensions, weights, &c., of 
cast iron pipes should be standardised in this country ? 
(2) Are you of the opinion that such a standard could be 
arrived at as would prove of general application? (3) 
Would you be prepared personally to assist (a) in the 
formation of such a standard, and (5) by the adoption 
as far as possible of standard pipes in your own case? 
To the circular the Committee received 119 replies, which 
they tabulated as follows :— 

Consulting Representative —_p; 

waterworks waterworks F 

engineers, engineers, 
Unqualified approval 

without remarks 

or Suggestions ... §& ... ... 27 . 5 40 
Unqualitied approval 

with remarks and 

suggestions ... ... 
Partial or qualified 

approval ... . 
Unqualified disap- 
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The general result of this preliminary inquiry being 
beyond question favourable to further action, the Com- 
mittee considered it desirable that the question should 
be brought forward at the annual meeting of the 
Association, and with that object in view they set out in 
their interim report the principal points of reecommenda- 
tion made in the replies received in answer to the Com- 
mittee’s circular, viz.:—(1) That varying standards should 
be adopted for varying pressures ; (2) that the standards 
should be limited to the smaller diameters, as, for 
example, those under l6in.; (3) that standardisation 
should extend to water fittings, rules and regulations, 
pipe flanges, specials and coating of pipes; (4) that in 
any scheme of standardisation metric measures of weight 
and dimensions should be adopted; (5) that solid lead 
joints should be provided for as well as lead and yarn; 
(6) that standards for any given size of pipe should be 
based upon external diameter rather than internal; (7) 
that before adopting any definite scheme of standardisa- 
tion, the views of the leading consulting engineers and 
pipe founders should be obtained; (8) that the whole 
question should be referred to a Committee. The Com- 
mittee expressed their opinion on each of these points, 
and also referred to the progress made by the New 
England Waterworks Association, of Boston, Mass., in 
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connection with the ‘subject, with;whom the Committee 
propose to do all in ‘their power to facilitate a mutual 
exchange of opinions. 

The Conference then adjourned in order to pay a visit 
of inspection to the Leicester Corporation’s pumping 
station at Cropston, a delightful spot in the district of 
Charnwood Forest. 

The Bradgate waterworks were completed and opened 
in 1870, the source of supply being the rainfall collected 
from a drainage area of 4400 acres, the contents of the 
reservoir being 556,000,000 gallons. The water is filtered 
and pumped from the pure-water tank to the service 
reservoir containing 2,000,000 gallons, and from these 
gravitates to the distribution system. The pumping 
plant consists of two installations, the first of which 
comprises two Wolf beam pumping engines and four 
boilers. In each engine the cylinders are 24in. and 36in. 
in diameter, with a stroke of 4ft. 8in. and 7ft. The 
pumps are of the plunger and bucket type, the diameter 
of the ram being 194in. and the stroke 3ft. 6in.; the 
bucket is 2ft. 3in. in diameter. The boilers are each 30ft. 
long by 6ft. diameter, with single flues. The engines run 
about 14 revolutions per minute, and pump 80 gallons 
per revolution each. The boiler pressure is 25 Ib. 
per square inch. The consumption of coal is 3} lb. 
per 1000 gallons pumped. The second installation com- 
prises a triple-expansion, inverted, direct-acting pumping 
engine of the marine type, built by Messrs. Easton and 
Anderson, of Erith. The cylinders are 17in., 27in., and 
44in. diameter respectively, and the stroke 3ft.; the 
pumps are 134in. diameter by 3ft. stroke, and the speed 
26 revolutions per minute. There are two Lancashire 
boilers, each 30ft. long and 7ft. diameter, double-fiued, 
with six Galloway tubes in each flue; the steam pressure 
is 120]b. on the square inch, and the duty 115,000,000 
foot-pounds per 112 lb. of best Welsh coal. The engine is 
capable of pumping 1,000,000 gallons in twelve hours. 

The Mayor of Leicester, Alderman Wood, is chairman 
of the Water Committee of the Leicester Corporation, 
and he took the opportunity of inviting a large number 
of townspeople to meet the members of the Association 
at the reservoir, where Inncheon was partaken of in a 
spacious marquee, the Mayor occupying the chair. 

In the evening, samples of the standard fittings 
alopted by the Leicester Corporation and other towns 
were exhibited and explained by the President in the 
waterworks offices. One of the most interesting exhibits 
was a series of samples of jin. bib traps from sixty-five 
different towns. 

The sittings were resumed in the Council Chamber of 
the Leicester Town Hall on Thursday morning, Mr. F. 
Griffiths, president, in the chair. 

Mr. W. H. Humphreys, waterworks engineer, York, 
submitted a paper on “ Electrolysis in Water Pipes.” He 
said that probably there were few subjects about which 
greater diversity of opinion had been expressed by experts; 
many had maintained the danger as very real, some as 
illusory, and others as only a question of degree. That 
very serious damage could be caused by stray currents to 
the underground pipes was abundantly proved by evidence 
from many sources. Parliamentary Committees had 
discussed safeguards, and the Board of Trade had devised 
regulations; but there yet remained considerable doubt 
among those most concerned as to the sufficiency of these 
regulations. They might premise that they had nothing 
to fear from electric light installations, as the Board of 
Trade required that all conductors should be con- 
tinuously insulated. In the case of electric traction 
by the single-wire system it was otherwise, and he 
went on to explain how the action took place. 
When an electric current left a water pipe the metal was 
pitted and eaten away, and consequently very serious 
damage had been done to water pipes in this matter. So 
far as it had been very possible to ascertain, scarcely any 
direct damage had been recorded as having taken place 
in Great Britain. No doubt this would be ascribed by 
many to the action of the Board of Trade and the great 
care they had exercised in the supervision of the construc- 
tion and working of electrical tramways, and to some 
extent to the comparatively short time they had been in 
existence. That much damage might have been, and 
was being, done under the Board of Trade regulations was 
an opinion held by many who were well able to form an 
opinion on the subject. Under these circumstances it 
seemed hopeless to expect the Board of Trade to make 
their regulations more stringent. Electrical experts were, 
moreover, at variance. Remedies suggested were many, 
but only by one could electrolytic action be entirely 
prevented. This was by entire insulation from the earth 
by the conduit or double-wire system ; but it was too late 
in the day to think of that, as daily, in all parts of the 
country, the single-wire system was being extended. 

The President said that there were 276 miles of water 
mains in Leicester, but only about twenty miles of these 
were on the route of the tram lines. Leicester was 
about to put down an electric tramway service, and, of 
course, the water mains in the streets the lines would 
run through were the largest and most important. They 
intended to put the water mains as far as possible from 
the tram lines, and in the cases where they crossed they 
would endeavour to protect them by means of a shield 
pipe, or, if they had got room, by a brick arch, so that 
they could get at the pipes without disturbing the tram 
lines. 

Mr. Bower, Hartlepool, said that, so far as he was 
aware, they had not sustained any great damage by 
electrolysis. He did not look upon the subject with any 
very great apprehension, as some of his friends did, and 
he thought the question of fusion was likely to be more 
important than that of electrolysis. 

Mr. Crowther, Wallasey, said he did not object to the 
Board of Trade regulations, but he found fault with that 
body for not having a staff of inspectors to see that their 
regulations were carried out. He did not think that the 
shield pipe, as suggested by the President, would do 
much good. If they got extra bends at the place where 
the water mains crossed the tram lines, that would, in 





his opinion, be superior to the provision of a shield. 

Mr. Shaw, Boston, said that, although in his town they 
had no electric works beyond the telephones and a couple 
of private installations, the water pipes were guilty of 
considerable vagaries. The principal mains ran almost 
north and south from the reservoir, about nine miles 
from the town, and in two places the pipes gradually 
turned into a sort of plumbago from the outside. When 
the pieces were taken out and brought near a compass 
they seemed to have a sort of north and south pole on 
them. In another place, where the gas pipes crossed 
the water mains and just touched them, the same effect 
was visible, while at a point near to the Telephone 
Exchange the pipes turned into the same kind of stuff, 
only in this case the change took place from the inside. 

Mr. Biggs, London, said he thought that the people 
who knew only a little of the subject used electrolysis as 
a bogey to frighten those who knew still less. He did 
not believe that one ten-thousandth part of what came 
from America was accurate. If they had an electric 
current about, it did not stay in one place, or go back 
along one line, but along the lines proportionately to the 
resistance it received. It would not go along a water main 
unless the conditions were favourable. He thought in 
the majority of cases that water mains in dry earth would 
offer such resistance to the passage of the current that 
very little more damage would be done than by the 
ordinary rusting from contact with the earth. 

The discussion then ended. 

Mr. Christopher Sainty, M.I. Mech. E., water engineer, 
introduced a paper on the turbine-driven pumps at the 
Windsor Corporation Waterworks. The turbines in 
question are 9ft. 6in. in diameter outside, 8ft. inside, 
lft. 6in. deep and have 52 brackets; an area of 1872 
square inches, and with a 4ft. fall give 42°33 horse-power 
each. The average weight of each turbine is six tons. 
The pumps are Yin. diameter and have a 33in. stroke, and 
make on an average fourteen revolutions per minute. 
There is, in addition to the turbines, an undershot water- 
wheel 22ft. in diameter, 10ft.wide, with eighty blades—forty 
in each section—running on a 7ft. shaft, driving one pump 
13in. diameter with a 4ft. 10in. stroke, connected to a 
crank on one end of the shaft and on the other end is a 
crank connecting another pump 12in. diameter with a 
3ft. stroke. The wheel makes an average of four revolu- 
tions per minute, and is very useful, especially in flood 
times. The author of the paper has seen the water 
flowing over the main shaft and the wheel working and 
driving the two pumps named against a pressure of 50 Ib. 
per square inch. 

A paper on the turbine pumping plant at the Cor- 
poration Waterworks, Guildford, by Mr. C. G. Mason, 
Assoc. M. Inst. C.E., borough engineer and surveyor, was, 
in the absence of the author, read by the secretary, as 
was also a paper on the water-power pumping plant of the 
Reading Waterworks, by Mr. Alex. T. Walker, Corpora- 
tion waterworks manager. 

A short discussion on the three papers followed. 

In the afternoon the members drove to Swithland 
pumping station and reservoir of the Leicester Water- 
works. The plant consists of two triple-expansion 
inverted direct-acting pumping engines, each capable of 
pumping 800,000 gallons in twelve hours against a head 
of 350ft., through a rising main 20in. diameter. There 
are four boilers, supplying steam at 120 lb. per square 
inch. A Green’s economiser is also in use at this station. 
The storage reservoir pure water tank and the service 
reservoir are each connected with the pumping station 
by electric recorders, so that the engineer sees at a glance 
the state of the reservoir he is pumping into, although 
the service reservoir is about three miles away. A third 
engine is now being constructed, capable of pumping a 
million gallons per twelve hours. An electric lighting 
installation is provided at this station, driven by a sepa- 
rate engine. The consumption of coal here is about 5 lb. 
per 1000 gallons pumped. The source of supply is the 
rainfall collected from a drainage area of 3500 acres; the 
storage reservoir contains 490 million gallons. The 
water, after being filtered, is pumped from the pure water 
tank to the service reservoir, whence it gravitates to the 
distribution system. The sand washer consists of one 
feeding hopper and nine washing hoppers round a large 
centre basin. The pressure of water forces the sand from 
one hopper to the other until the sand is passed round 
the whole of the hoppers. When the sand is washed, it 
is deposited on the barrows and replaced on the bed. 
The cost of washing sand, taking the actual time and 
charging the water used at the meter rate, is 2s. 6d. per 
cube yard. Filtered water is used for washing the sand. 
As a rule, the surface sand of the whole of the filters is 
washed every fourteen days, and sometimes more 
frequently in the summer time. 

After the inspection, tea was provided by the President, 
and the party journeyed on to the Blackbrook reservoir 
of the Loughborough Waterworks—recently described 
and illustrated in these columns, THE ENGINEER, July 
11th—where the masonry dam in course of construction 
was inspected. The party drove back to Leicester, and 
in the evening a smoking concert was held at the Grand 
Hotel. 

The last day of the annual meetings of the British 
Association of Waterworks Engineers was Friday, when 
the day was taken up by a visit to Northampton water- 
works. The members left Leicester in the morning, and 
on arriving at Northampton were met by Mr. F, Tomlinson, 
water engineer to the Northampton Corporation. From 
the station the visitors were driven to the Billing-road 
pumping station, where they were received by the Mayor 
of Northampton, Councillor F. G. Adnitt ; the deputy- 
Mayor, Councillor F, Tonsley; and other members of the 
Water Committee. After the engines had been inspected, 
the party proceeded to the works at Stimpson-avenue, 
where luncheon was served. 

Mr. Frederick Griffiths, in response to some remarks 
of Alderman Adnitt’s, said that the Association had been 
working for some years in co-operation with the Municipal 
Corporations Association on the question of waterworks, 
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with a view to ultimately approaching the Local Govern- 
ment Board, and possibly afterwards Parliament, in order 
to establish Boards which would ensure the acquisition 
of the watersheds, and apportion them in accordance with 
the requirements of the various districts requiring an 
ample supply of water. Leicester had been obliged to go 
to the upper Derwent, sixty miles away, for its water 
supply. It was an enormous scheme, a scheme which 
Leicester could not possibly have carried out alone, but 
they asked for a Bill empowering them to do the work, 
and the Corporations of Sheffield, Nottingham and Derby 
joined in; Leicester, although at the outset seeking the 
whole, obtaining as much as it wanted. 

After luncheon the visitors drove nine miles to Ravens- 
thorpe, and after inspection of the reservoirs, &c., they 
returned to Northampton by a different route. Here 


some journeyed to London and others back to Leicester, | | 


en route to their different destinations. 


The Northampton Waterworks were acquired by the 
The population now served is | 


Corporation in 1884. 


about 88,000, and the number of services 19,235. The 


number of meters is 1021, and the average daily supply | 
The Billing-road | 


works comprise two wells receiving their principal supply | 


during 1901 was 1,390,000 gallons. 


from the marl stores of the middle lias, which is here 
covered by about 140ft. of blue clay. 


further depth of 18ft. The other well has a diameter of 
7ft. and is sunk to a depth of 160ft., the two wells being 
connected by a heading 90ft. long by 6ft. by 6ft. The 
yield of the wells is about 400,000 gallons in twenty-four 
hours. The Stimpson-avenue works consist of two 


covered service reservoirs 15ft. deep, the total capacity | 


One well has a| | 
diameter of 8ft. 6in. and a depth of 151ft. to the invert 
of the brickwork, through which a 30in. pipe passes to a | 


PLANT, WOLVERHAMPTON 
EXHIBITION. 


THE high-speed engine illustrated above represents the latest 
development of Bever’s patent balanced engine, the principal 


GENERATING 


| feature of which is that the engine is so arranged that all the | it expands three times. 








| used ; the absence also of vibration at the high speed, viz., 800 
| revolutions per minute, being most remarkable. 


The valves are of the piston type, and are worked by 


| excentrics fixed on the main shaft; the steam is admitted 
| to the high and low-pressure cylinders in such a way that 


In the high-pressure cylinder the 


working parts are absolutely balanced both as regards weights | steam is cut off at about half stroke on the front side of the 


| and pressures. 


| each side of the crank shaft, the — for each pair of 
| cylinders being fixed to piston-rods having crossheads working 
| in bored guides formed in the centre cising of the engine ; 


| these crossheads are of steel, having shoes of very large area, | 


| lined with white metal ; stuffing-boxes are provided between 





















































being 3,000,000 gallons; a tower 60ft. high, with a tank | 
holding 50,000 gallons; two Tangye’s single-cylinder | 
pumps, 10in. diameter, with 8}in. plunger, 18in. stroke, | 
each capable of lifting 20,000 gallons per hour into the | 
tower tank; and two Cornish boilers, 14ft. by 5ft. 6in. | thehigh and low-pressure cylinders, and also in the low-pressure 
diameter, working pressure 80 lb. per square inch. The | cylinder covers, these being fitted with metallic packing. 

Ravensthorpe reservoir has a length of bank of 444 yards, | The crossheads are connected to the crank pins on the one 
and its greatest depth is 33ft., while the width of base is | side by a straight connecting-rod coupling to the centre of 
230ft. The puddle core is carried not more than 16ft, | three crank pins, andon the other side by a forked connecting- 
into the original subsoil, and has a width of 12ft. at the | rod coupling to the two outer crank pins, which latter are set 


b : ing 5ft. ‘ 4 | opposite to thecentre pin. By this arrangement the pressures 
Pager piglet sap ake dyer Ae wliagsbne dessgelice: «5 | from the two sides are absolutely balanced, that on the shaft 


wide at the top of the bank. The bye-wash has a width | F : : : 
: 2 : : bearings being reduced to nil, all the pressure being taken u 
of 60ft. at top water level and discharges into a channel | by the camiiag-eaie: these and the other iolgunting oats 
gradually reduced to 20ft. wide by 4ft. deep. The top | on both sides being of equal weight are also balanced. 
water level is 348ft. above Or dnance Datum, and has an} In consequence of this perfect balancing of all pressures and 
area of 113} acres. The capacity of the reservoir is | weights, the makers claim that the engine is able to run at 
about 400,000,000 gallons. The area of the gathering | a much higher speed than any other high-pressure engine, 
ground is about 3000 acres. enabling lighter, smaller, and more efficient dynamos to be 
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high-pressure piston, and after expansion is admitted to the 


There are, as will be seen from the drawing, two pairs of | low-pressure back end, and is there again cut off at about 


cylinders, high-pressure and low-pressure, placed tandem on half stroke and expanded, then being admitted to the front 
| end of the low-pressure piston after the manner of the old 


Cornish engine, thus expanding three times with only two 
pistons. 

The back of the high-pressure piston is always in connec- 
tion with the full boiler pressure, thus maintaining a 
constant thrust on the connecting-10ds. The 
engine is controlled by a sensitive high-speed 
governor connected to the throttle valves, which 
are placed in the piston valve chamber and so 
arranged that the steam is not throttled until 
after it has acted on the back of the high- 
pressure piston, so as to maintain the constant 
thrust. 

All the moving parts of the engine run ina 
bath of oil, thus ensuring very perfect lubrica- 
tion, the splash of the oil also feeding the crank 
shaft bearings. 

To the engine is direct-coupled a 40-kilo- 
watt four-pole standard ‘‘ P.D.M.’’ generator, 
output 1-75 ampéres at 230 volts when running 
at a speed of 800 revolutions per minute. 
This generator has a slotted drum armature 
‘¢ former’’-wound with barrel and connections, 
the armature being parallel-wound for four 
sets of brushes, the brush holders being of 
the ‘*P.D.M.”’ special radial type, giving long 
wearing life to each carbon. 

This generator has been made by the 
Phenix Dynamo Manufacturing Company, of 
Bradford. The temperature rise of this gener- 
ator after six hours’ run at full load does not 


| exceed 60 deg. Fah. above the surrounding atmosphere, and 


it is capable of taking overloads of 25 per cent. for two hours, 
and 50 per cent. for periods of approximately half an hour, 
without injurious heating or sparking. This machine supplies 
current to the incandescent lamps, 400 in number, in the 
signs, the four arc lamps, and to an electric-driven three- 
throw pump at the Exhibition. This pump has rams 
4in. diameter by Tin. stroke, and is designed to feed against 
a boiler pressure of 200 lb. to the square inch. The connecting- 
rods have marine type brasses with large wearing surfaces at 
the crank pin ends; the forked end fitting on the rams are 
provided with pins with taper heads and secured in the 
connecting rods by nuts; the rams are constructed with 
adjustable brasses ; the pump barrelsare all cast in one piece 
and provided with three branches for the clack boxes, which 
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are all of the same design, and interchangeable ; the suction 


pection with the flange shown. 


: r This pumping engine is manufactured by Messrs. Bever, | 
ipe for the three pumps is formed in the bed and is in con- | Dorling and Co., Limited, of Dewsbury, and has steam 
cylinders, 6in. diameter, 4in. pumps, and 10in. stroke. 














THREE THROW ELECTRICAL PUMP 


This pump is driven by a 10 brake horse-power standard 
‘«P.D.M.”’ semi-enclosed motor. This motor is also of the 


four-pole type, with slotted drum armature and barrel end | 
connections and parallel-wound for four setsof brushes. The | 


bearings in this machine are of the spherical-seated, self- 
aligning type, and have two rings per bearing for automatic 
lubrication. The whole of the brush gear, rocker, &c., is 


easily accessible by means of the two doors at commutator | 


end. All openings on the motor are covered by means of 
perforated brass sheet, and the terminals are also fully pro- 
tected by means of a cast iron cover. 

Should the motor require to be worked onits side by bolting 


to a wall, or even on the underside of a roof, the end covers | 


are so drilled as to permit of this. 

The temperature rise of this machine after a run of six hours 
at full load does not exceed 75 deg. Fah. above the surround- 
ing atmosphere. This is a machine which is supplied in 
large numbers to various corporations and engineering works 
throughout the kingdom. 

This motor has also been made by the Pheenix Dynamo 
Manufacturing Company, of Bradford. 

On the motor shaft is fitted a raw hide pinion gearing into 
a spur wheel, having machine-cut teeth. The motor is bolted 
to cross stays, which are firmly fitted to standards by turned 
and fitted bolts, making an exceedingly rigid framework. 
It will be noted that by this arrangement the intermediate 
shaft and gearing is dispensed with, thus saving in friction 
and wearing parts. 

The duplex pump is fitted with Bever’s valve gear, the 


advantage claimed for which the following description will | 


show. Each piston-rod, instead of only working the valve of 
the other cylinder, also works the valve of its own cylinder. 
The levers from both piston-rods are coupled to a lever, impart- 
ing to it a motion of the two piston-rods; the object of this 
is to give each valve lead just like a valve worked by an 
excentric ; secondly, to cut off the steam before the end 
of the stroke. This is generally done at about § or ? of 
the stroke. The advantages of this method of working 
are very great. The makers write :—‘‘ First, we can work 
these pumps at a very high speed; they have been run up to 


300 double strokes per minute, or a speed of 600ft. for a 12in. | 


stroke pump. Secondly, the early cut-off causes a very 
great saving in steam, as in the ordinary duplex pump the 
steam is not cut off until after the completion of the stroke, 
so that the full steam pressure is acting on the piston whilst 
it isstationary. Thirdly, as each piston-rod governs its own 
valve as well as that of the other cylinder, the two sides 
always make an equal length of stroke, instead of a long 
stroke and a short one, as frequently occurs with the ordinary 
duplex. 





Fourthly, the lead given to the valve has the | 


effect of stopping the piston and preventing it striking the | 
covers, as occurs with the ordinary pump, particularly when | 


exhausting into a condenser.’’ 

When the right-hand side is at the end of its stroke, 
the valve has opened the port to the extent of the lead 
for the return stroke, whereas in this position with the ordi- 
nary gear the valve would still be open at the other end, 
although the stroke was completed. The left-hand side is at 
the same instant at mid-stroke and has a full port opening, 
which, however, immediately after closes very quickly, and 
is generally arranged to cut off at ? or § of the stroke. The 
great speed, of course, very much increases the pumping 
capacity, in addition to which there is a great saving of 
steam and more regular working. 





The pump valves are 


ing on gun-metal valve seats. 





of a special quality of rubber beat- | 


| 
THE ENGINEERING TRADE AND 
TECHNICAL EDUCATION. 


An important, and, at the same time remarkable, report 
has been received by the London County Council from a Sub- 
committee of the Technical Education Board as a result of 
an inquiry as to the application of science to industry. The 
investigation owes its origin to the statements made as to the 
transfer to other countries of industries which were once 
carried on in London and other parts of the United Kingdom, 
and the relative falling behind of this country in certain other 
chemical and electrical industries. The Sub-committee, over 
which Mr. H. J. Powell presided, was directed to inquire as 
to the need and present provision for special training of an 
advanced kind in connection with the application of science 
to industry—especially chemistry and electricity—and as to 
what, if any, developments are needed to secure efficient 
training in these subjects for senior county scholars and other 
advanced students who desire to qualify themselves to take 
leading positions in scientific industries. Attention was first 
paid to the question of the loss of business to the United 
Kingdom so far as it is owing to inferiority of training; and 
secondly, to the nature of the training required, and the 
present provision of such training in England, and especially 
in London, together with the means of bringing the training 
within the reach of those who require it. The report of the 
Committee states that they have had the advantage of hear- 
ing the testimony of experienced employers in various 
branches of industry, of distinguished scientific investigators, 
and of some of the leading professors and teachers, whilst 
written statements have been received from other gentlemen. 
As far, however, asthe electrical industry is concerned, it would 
| appear that the only evidence tendered on behalf of employers 
| emanates from Mr. Alex. Siemens, the remainder of the 

testimony being from professors and a consulting engineer. 
| This fact detracts much from the value of the report in 
| relation to the electrical industry. 
| The Committee state they are unable to resist the conclu- 
| sion that various branches of industry have during the past 
| twenty or thirty years been lost to this country owing to the 
| competition of other nations ; that in many others our manu- 
| facturers had fallen seriously behind their foreign rivals; 
| that London in particular has distinctly suffered ; and that 
| these losses are to be attributed in no small degree to the 
| superior scientific education provided in foreign countries. 
| As the leading case, reference is made to the transfer from 
| England to Germany of numerous departments of manufac- 
turing chemistry, the best known instance being that of the 
manufacture of aniline dyes, and many other valuable pro- 
ducts from coal tar. A second case referred to is the produc- 
tion of fine glass for scientific and optical purposes. A 
| generation ago the bulk of this manufacture was in English 
hands. After long continued experiments in the laboratory, 
German chemists have succeeded in introducing such modi- 
fications in the production of optical glass that the opticians 
have been enabled to place on the market lenses approaching 
more closely to mathematical perfection than any previously 
manufactured in this country. It is also worthy of notice, 
the report proceeds to state, that the experiments carried out 
in connection with optical glass have created several sub- 
sidiary industries, namely, the production of thermometers 
| for accurate physical measurements, the manufacture of 
X-ray tubes, of lamp chimneys which are warranted not to 
burst, and of boiling flasks which are guaranteed not to crack. 
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various branches of the manufacture of electrical machinery 
as compared with the relatively slow progress made in this 
country. In 1890 the imports of electrical appliances and 
scientific apparatus were too insignificant to be separately 
scheduled; but in 1900 they amounted to £1,174,000 and 
£522,000 respectively. Dr. Merz informed the committee 
that although England was formerly ahead in respect to the 
machinery required for continuous work, in alternating- 
current work, and for three-phase and polyphase systems of 
working, Germany, Switzerland, and America have now got 
hold of the trade; and to-day dynamos are imported from 
America and motor generators from Zurich. Professor 
Ayrton stated that ‘if they want a piece of electrical 
machinery constructed according to a well drawn out specifi- 
cation, English buyers give their orders to other countries. 
For dynamos manufacturers send to Germany; for magnet 
steel to Germany or France ; for the materials for resistance 
coils to Germany; and for the paper used for insulating 
underground cables to America. Engineers regularly import 
manufactured articles from America, Germany, and France, 
not merely because of the lower price, but because they are 
distinctly better than anything that can be obtained in this 
country, irrespective of price. In fact, in many cases, the 
article labelled ‘ Made in Germany ’ is really sought after by 
the buyer. The reason for going abroad for such materials as 
the above is that the English manufacturer has too little idea 
of the value and importance of minute attention to scientitic 
details.’’ The report does, however, not specifically quote 
the evidence given by Mr. Alex. Siemens ; but on turning to 
the testimony borne by that gentleman, and given in an 
appendix, one finds it stated that it could hardly be con- 
tended that the loss of business would have been prevented 
altogether by special training of an advanced kind. Many 
other causes have contributed to the hampering of the free 
development of British industries, the most important cited 
by that gentleman being :—(1) Business caution, or a fear of 
extending operations too rapidly ; (2) reluctance to changes 
as long as existing methods are profitable ; (3) obstruction 
against changes in the system of working ; and (4) limitation 
of output. Mr. Siemens further expresses the opinion that 
manufacturers are fully alive to the value of high technical 
training, and are encouraging it; that the old prejudice 
against science has passed away, and that all the talk about 
the progress made in the electrical industry in America and 
Germany is not in accordance with the facts. 

The Committee proceed to state that from the evidence 
they are convinced that the main causes of our relative 
failure in the chemical, optical, and electrical industries are 
the following :—(1) The lack of scientific training of the 
manufacturers themselves, and their consequent inability to 
recognise the importance of scientific assistance; (2) the 
defective condition of our secondary education, and the con- 
sequent lack of sufficiently prepared recruits for advanced 
technological training ; (3) the lack of a sufficient supply of 
young men who have been trained, not only in scientific prin- 
ciples and method, but also in the application of science to 
particular industrial processes; and (4) the lack of any 
institution providing advanced technological training which 
is sufficiently equipped and endowed to enable it to give 
adequate attention to post-graduate or advanced work. 
Various suggestions are made for the improvement of science 
training, and the London County Council has decided to 
instruct the Technical Education Board to report as to the 
steps which are proposed to be taken to give effect to them. 








COALOWNERS AND THE SOUTH WALES 
MINERS’ FEDERATION. 


THE proceedings in this case had not concluded when we 
went to press last week.* 

Sir Edward Clarke, K.C., Mr. B. Francis-Williams, K.C., 
Mr. Montague Lush, K.C., and Mr. Trevor Lewis appeared 
for the plaintiffs ; Mr. Rufus Isaacs, K.C., and Mr. Holman 
Gregory for the defendant Federation and the trustees of the 
Federation ; Mr. S. T. Evans, K.C., and Mr. Bailhache for 
the remaining defendants. 

Mr. William Brace, continuing his evidence on Thursday, 
24th, at 2 p.m., said, in answer to Mr. Rufus Isaacs, that 
there were twenty-two persons present who voted on the 
following resolution:—‘‘ That the Council cannot take 
responsibility of declaring stop days.’’ As an amendment 
Mr. Daronwy Isaacs proposed, and Mr. Evans Thomas 
seconded :—‘‘ That it is thought desirable to consider the 
taking of stop days. Such action should be considered by 
the Federation Council, no other body having authority to 
do so.’’ Out of the twenty-two present, three voted for the 
amendment and nineteen voted against it. The resolution 
was therefore carried. 

After this the ten working men’s representatives on the 
Sliding Scale Committee met and passed the resolution. The 
Federation, as a Federation, authorised the Executive 
Council to declare stop days after November, 1900. With 
reference to 1901, the Executive Council possessed the power 
as given by the Conference at the beginning of 1901, but they 
refused to exercise that power in face of the Taff Vale 
decision ; and consequent upon that, the Sliding Scale Com- 
mittee had to declare stop days. 

So far as he knew there was no colliery in South Wales in 
which the sliding scale agreement did not apply. With 
regard to the telegrams dated October 23rd, signed ‘‘ Severn, 
Secretary.’’ Severn was a check weigher in his private 
capacity, but he was also secretary of No. 2 district of the 
Federation. There were twenty districts. In sending the 
telegrams he acted as district secretary for sliding scale pur- 
poses. This was the usual means for conveying the 
instructions of the Sliding Scale Committee. If they wanted 
to call a Sliding Scale Conference they would be compeiled to 
use the district secretaries as the medium for calling that 
Conference, because they had no separate machinery for the 
purpose. [The telegrams were all handed in.}] One was in 
the form, ‘‘Inform your lodges Sliding Scale Committee 
have decided that all lodges must observe Friday and Satur- 
day next as a general holiday.’’ The telegram signed, 
‘* Richards, Sliding Scale Committee, Secretary,’’ had been 
sent in the same way. 

Mr. Justice Bigham: Was there any secretary of the 
Sliding Scale Committee ? 

Witness said that Richards was the men’s secretary on 
that Committee, and that he would send the telegram in his 
capacity as the men’s secretary. He was also secretary of 
the Federation. Both Mr. Richards and Mr. Dalziel acted 
in connection with the Sliding Scale Joint Committee. 


* Sco Tue Enorwesr, July “5th, 1902, at p. 91. 





Mr. Justice Bigham: I should have thought that where 
there is a Joint Committee one half should not take any 
resolution independent of the other half. 

Mr. Isaacs at this point referred to a letter dated October 
24th, signed by Mr. Dalziel and addressed to Mr. Richards, 
in which he complained of ‘‘ not having received any official 
communication from you on this subject,’’ and said, ‘‘ I shall 
be glad to be informed whether or not the report referred to 
iscorrect.’’ In reply to this Mr. Richards said that he had 
received no instructions to communicate with him respecting 
the stoppage of the collieries. On the 28th Mr. Richards 
also wrote :—‘‘ The workmen’s representatives on the Sliding 
Scale Committee at a meeting held this morning have 
decided to recommend the workmen to take Thursday next, 
the 31st inst., as a general holiday. I therefore hasten to 
make you acquainted with this decision.”’ 

His Lordship: T do not see what right he had to send the 
letter in his capacity as secretary to the Joint Committee, 
unless the Joint Committee had had a meeting to discuss the 
question—i.e., a meeting of masters and men. 

Mr. Isaacs: Of course, he does not profess to be acting for 
the Joint Committes—he is not the secretary of the Com- 
mittee. 

The learned Judge: He is as much secretary as Mr. 
Dalziel is. 

With regard to the notices put up at the collieries, these 
had been put up in consequence of the following :—‘ At a 
meeting of the representatives of the workmen’s side of the 
Sliding Scale Committee, held to-day at Cardiff, it was re- 
solved to observe Thursday next as a general holiday through- 
out the coal-field.’’ There were other telegrams in different 
forms, one being simply: ‘‘ Men must be idle Thursday.”’ 
In another case a notice was put up in the following form: 
‘Fellow workmen, the Sliding Scale Committee has decided 
that all workmen must observe Thursday next, October 31st, 
asa general holiday. By order of the Sliding Scale Com- 
mittee.’’ [At this point it was suggested that a table of the 
various classes of notices should be prepared.}| There were 
between 120,000 and 130,000 men affected by the stop days in 
1901. The daily average wage of these would be 5s., so the 
result would have an approximate loss to the men of about 
£150,000 to £160,000. 

In a speech delivered on December 11th, 1901, which was 
corrected next day, Mr. Evan Thomas had said:—‘‘ The 
Executive Council of the Federation had started upon this 
policy of stop days, not for one particular class of workmen, 
but for the whole of the members of the Federation, and they 
expected everyone to morally abide by the order.’’ Assuming 
that this applied to the stop days in October, 1901. Mr. 
Thomas was never authorised to make any statement 
with regard to the stop days on behalf of the Federation. 
He, the witness, agreed with all Mr. Abraham had said as 
to the object of the stop days. It was the speculative contract 
—the ‘‘ bear contract ’’—which gave rise to all the trouble. 
The defendants’ intention was to so regulate the price as 
to give the owners a fair profit. 

By the Court : What do you consider a fair profit? Your 
object was to get as much wages as possible for the men, and 
5 doing that you thought you would benefit the masters ?— 

es. 

Cross-examined by Mr. Francis Williams, K.C.: Some 
coalowners said to him that inasmuch as they had failed to 
arrange a joint scheme for themselves to regulate the output, 
that the only hope was in the men taking the matter in hand. 
They wanted the men to take the matter up. They had also 
written him letters, which he had destroyed at their request. 
He could not and would not give the names. Two of them 
were members of the Coalowners’ Association. 

Mr. Justice Bigham: I cannot apply the thumbscrews, 
but it comes to this—the evidence of this, which cannot be 
tested by cross-examination, must be disregarded, and I shall 
disregard it. 

Witness, continuing, said he had sworn an affidavit of 
documents before the trial, in which he had made no 
mention of the letters. He knew he was not making a 
complete statement at the time. It was not an attempt to 
tell an untruth atall ; it was not appreciating the significance 
of the demand for giving information upon everything. 
When he came to make up his report as to what he knew to 
his solicitors, he found there were things which he should 
have stated in the affirmative, which he then apparently 
denied, with regard to the power exercised by the men’s 
representatives. Continuing, witness admitted that although 
the Council of the Federation had declined to exercise any 
power to call stop-days on account of the Taff Vale decision, 
the Sliding Scale Committee, which consisted of ten 
members, did so with the object of avoiding the Taff Vale 
decision. They created the power for themselves. The 
meeting of the 23rd October was a meeting pure and simple 
of the Executive Council. The notices convening it were as 
follows :—‘‘ W. Brace, South Wales Miners’ Federation. 
Dear Sir,—Please attend a meeting of the Executive Council 
at the Gwernymilwr Hotel, Senghenydd, on Wednesday next, 
the 23rd inst., at 10.30.’’ There was nothing in the notice 
to say that the Sliding Scale Committee were to meet, but 
in witness’s view there was no necessity to issue a notice 
when all the members of the Committee would be there. 

The learned Judge : Is this a correct note of your version of 
what took place, ‘‘ The meeting of the 22nd was a meeting of 
the Executive Council. That meeting came to the conclusion 
that it would not be wise, having regard to the Taff Vale 
case, that they should exercise the power vested in them to 
order a stop day.”’ 

Witness, continuing, said that in a general sense it would 
be right. In all probability, if it had not been for the Taff 
Vale case, the Executive Council would have ordered the 
stoppage. It was true that a resolution had been passed on 
November 5th to the effect that ‘‘the Executive Council in 
its entirety shall from time to time transact the whole of the 
business arising out of the sliding scale agreement, notwith- 
standing that only twelve of the said Committee can appear 
before the employers to deal with the sliding scale agree- 
ment. Carried unanimously.’’ If there was any business 
for the Sliding Scale Committee they used to sit afterwards 
and discuss it. If it had not been for the Taff Vale case 
the Executive Council would probably have ordered a 
stoppage. ' 

The learned Judge: Is there any rule of the Executive 
Council as to how many form a quorum of the Council ? 

Witness said there was no rule, but the ten members of 
the Executive Committee could do the business of the 
Council. On the day in question, however, the resolution 
passed by ten members was passed by them in their capacity 
as Sliding Scale Committee. At the meeting of October 23rd, 
1901, the only business to be discussed had relation to the 

stop-day order. It was true that Mr. Isaac and Mr. Evans 





Thomas had moved an amendment to the effect that the 





Federation had no power, and that they subsequently signea 
the manifesto which was issued. Witness explained this by 
saying that they had fallen in with the majority. Th» 
district secretaries and lodge secretaries were used for sending 
out notices and telegrams. In 1900 the Federation used the 
district secretaries and the lodge secretaries for communicatiy« 
their resolutions, and the same machinery was used by the 
Sliding Scale Committee in 1901. The lodges are offshoots 
from the districts. 

Mr. Justice Bigham : Who paid the costs of the telegrams ? 
Was the cost debited to the Federation ? 

Witness could not say, but it was admitted on the part of 
the defendants that they were paid by the Federation, 
Witness did not know as a fact that many of the notices put 
up at the collieries made mention of the Sliding Scale 
Committee. 

Mr. Justice Bigham: I should like copies of the notices 
which were posted at each colliery. 

Sir Edward Clarke pointed out that notices were posted at 
220 collieries. The point was that as the defendants had 
put forward a general question as to the form in which the 
notices had been given, he therefore suggested that the 
following samples of notices should be taken :—A notice 
posted at No. 2 colliery of the Bwllfa and Merthyr Dare 
steam collieries :—‘* Notice.—According to instructions from 
Central Council, all collieries will be idle on Friday and 
Saturday next, October 25th and 26th.—Thomas Griffiths, 
secretary.’’ (2) A notice which was posted at the Deep 
Navigation Collieries, Limited :—‘‘ South Wales Miners’ 
Federation. Treharris Branches of the Taff and Cynon 
District of Miners. Notice.—The workmen are hereby in- 
formed that Friday and Saturday next will be holidays.— By 
order. October 24th, 1901.’’ (3) A notice put up at the 
Cwmbran Colliery of Messrs. Guest, Keen and Co., Limited, 
which was a simple copy of the following telegram :— 
‘*Laramy, check weigher, Cwmbran. Holiday ordered for 
Friday and Saturday.—District Secretary.”’ 

Witness, continuing, said that on October 14th, 1901, he 
spoke at Aberdovey. He there mentioned that the stop days 
had been approved by the Federation. The cut-throat policy 
was to be checked, failing everything else, by stop days. The 
following was a correct report of a speech made by him at 
Abercarn and Newbarn on October 14th :—‘‘ Mr. Brace con- 
gratulated the miners of the South Wales coalfield upon the 
very excellent position in which the Federation found itself 
financially and numerically when nearing the close of 1901, 
In enumerating the old conflicts of the past in con- 
with the sliding scale versus the Federation of Great 
Britain, the one thing which pre-eminently stood first was 
the workmen’s desire to establish a minimum wage, and also 
their determination to arrest and check the cut-throat com- 
petition practised so extensively in the coalfields.’’ He 
admitted this was to be done by stop days, failing everything 
else. He had also said: ‘‘The Executive Council of the 
Federation, in whom power was invested by the whole of the 
workmen according to Conference resolution, would unhesi- 
tatingly declare a series of stoppages with a view to 
regulating the supply according to the demand.” This, 
however, had been said in pursuance of authority given by 
the Conference, not by the Executive Council. On the 16th 
he had said that should a stoppage take place it would not be 
ordered by the Federation, but the men themselves would 
take action. This was because witness and his colleagues 
had felt the effect of the Taff Vale decision. 

Re-examined by Mr. Rufus Isaacs, he said that the Sliding 
Scale Joint Committee met at the Engineers’ Institute in 
Cardiff. The Executive Council of the Federation met in the 
same place. Referring to the resolution of November 5th, 
1898, he said that the objection which the masters took at 
the meeting to the men’s representatives on the Sliding Scale 
Joint Committee being elected by workmen at non-associated 
collieries led to an alteration. That alteration took the form 
of another election on December 12th, 1898, when the same 
men were elected, not by the Federation, but by the men 
who were the workmen of the associated collieries. With 
regard to the meeting of October 23rd, 1901, business other 
than the question of stop days was discussed there. 

Alfred Onions, the treasurer of the Miners’ Federation, 
and a member of the Sliding Scale Committee, said he had 
heard the evidence with regard to what gave rise to the 
declaration of a stop day in 1900 and the stop days in 1901. 
He agreed with that evidence. With reference to what took 
place when the resolution was passed in October, 1901, he 
said that the resolution was passed by the men’s representa- 
tives of the Joint Committee. The other resolutions had 
been passed in the same way. 

Cross-examined by Sir Edward Clarke, witness said that 
their object was to avoid the Taff Vale case. Mr. Richards 
was paid no salary as the secretary of the Joint Committee. 

Mr. Richards, secretary of the Federation, corroborated the 
evidence of the previous witnesses. He had no emolument 
except as secretary to the Federation. 

Mr. Justice Bigham: We were told this morning that the 
men had three officers on the men’s Joint Committee, namely, 
Mr. Richards, the secretary, Lewis Miles, and Mr. Evans. 

Cross-examined by Sir Edward Clarke, witness said that the 
Federation paid the expenses of the declaring the stop days. 
Since he was appointed secretary of the workmen's repre- 
sentatives on the Sliding Scale Committee he had kept a 
separate petty cash account, because, strictly speaking, 
postage money ought not to have been paid by the Federation. 
He denied that the expenses of the men’s representatives 
were defrayed by the Federation. They were collected by a 
different method.. It had been recommended at the Federa- 
tion conference, but not ordered, that the men should pay a 
levy, so as to defray the sliding scale expenses. Solicitors had 
been employed by the men’s representatives on the Sliding 
Scale Committee, and they were paid out of the Sliding Scale 
Committee Fund. [At this point a number of bills, «c., 
were produced showing the expenses of the men’s representa- 
tives.| The method of ordering the levy could be ascertained 
from the minutes, which were all in evidence. 

This concluded the evidence for the defendants. P 

At the conclusion of the evidence, Mr. Rufus Isaacs, in 
commenting upon the facts of the case, submitted that there 
was no evidence that the Federation had authorised the 
sending of the notices, and the burden of proving this was 
upon the plaintifis. It was clear that the Executive Council 
of the Federation had expressly refused to authorise the 
stop-day order. The only resolution which could be relied 
upon was that made by the Conference of the Federation on 
December 12th, 1900, which authorised the Executive 
Council to order stop days. In October, 1901, although they 
had the power, they refused to exercise it. 

Mr. Justice Bigham : It issuggested against you that they 
pretended not to do it, but actually did it. 

Mr, Isaacs; There is no attempt on the part of the defcn- 
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dants to conceal the facts. The Federation adopted a course 
which they hoped would escape the Taff Vale decision, and 
so protect them from serious financial loss. It is submitted 
that the Union, and the officials of the Union, were entitled 
to do what they have done, and the question for the Court 
js to say whether they have succeeded or no. It has been 
suggested that stop days were ordered by the Executive 
Council; but it is the actual fact that the resolution was 
passed by the Sliding Scale Committee. 

Mr. Justice Bigham ; I do not think that is accurate. The 
meeting which passed the resolution was not a meeting of the 
Committee. The fact that ten of them happened to be in 
the room does not make it a meeting. No notices had been 
issued. They did not meet at all as a committee. It is open 
to you to say they were ten men who me sae to meet, and 
that it was they and they alone who authorised the stop-day 
cominittee. 

Mr. Rufus Isaacs: What they were dealing with was a 
sliding scale matter, and they may have thought it necessary 
to take the matter up. 

Mr. Justice Bigham: It is my view that it was a scheme 
to get round the Taff Vale case. 

Mr. Rufus Isaacs: The twenty-two men met. They came 
to the conclusion that they would not declare stop days. 

Mr. Justice Bigham: They wanted to do it, but did not 
want to seem to do it. 

Mr. Rufus Isaacs: It is impossible to get an implied 
authority to do a thing when there is an express denial of 
authority. The meeting of the Executive Council had 
broken up before the ten men passed their resolution, and the 
Council could not have prevented the ten men sending out 
their notices. 

Mr. Justice Bigham: No stop day was ordered before the 
Federation came into existence. 

Mr. Isaacs: It is true that a resolution was passed on 
November 5th to the effect that ‘‘the Executive Council in 
its entirety shall from time to time transact the whole of 
the business of the sliding scale agreement, notwith- 
standing that only twelve of the said committee can appear 
before the employers to deal with the sliding scale agree- 
ment,’’ and it is contended that this had the effect of merg- 
ing the Sliding Scale Committee in the Executive Council. 
If that is so the resolution of October 23rd binds the Sliding 
Scale Committee as well as the Executive Council. That 
which happened prior to 1898 was informal, as the Federa- 
tion had not then been registered. On November 28th, 1898, 
an objection was taken by the employers to the twelve men 
appointed by the Executive Council, because they did not 
directly and only represent men employed in the associated 
collieries. In consequence of this there was a new election, 
when the same twelve were returned. All of them had been 
members of the Sliding Scale Committee before. This gets 
rid of the part about the resolution of November 5th, 1898, 
and makes it clear that they were an independent body. As 
tothe fund from which the expenses of the Sliding Scale 
Committee were paid, the existence of such a fund points to 
the same conclusion. It has been suggested that some of the 
collieries belonging to the seventy-four plaintiffs were not 
worked under the sliding agreement ; but it is common 
ground that all wages in South Wales were at this time 
based on the sliding scale. All who received the notice were 
therefore interested in the keeping up of wages, but the fact 
that the stop days would be to the advantage of all the 
members of the Federation does not prove that the Federation 
ordered them. It cannot be pr that the sending of a 
telegram by an official, which the Council had not authorised, 
makes the Council liable. Similarly, the fact that the money 
for the telegrams came out of the funds of the Federation is 
not evidence that the Federation authorised the sending of 
the telegrams. 

The learned Judge: The fact that a man's money is used 
in furtherance of a particular object may be evidence that he 
authorised the object. 

Mr. Rufus Isaacs: As to the speeches delivered by the 
officers of the Federation which have been relied upon by 
the plaintiffs, no case can be found in which a malicious 
intent was inferred where the party inducing the bréach did 
so for the benefit of himself and the other party. The 
defendants contend that the stop days were calculated to 
benefit the masters as well as the men. 

The learned Judge: Were not the men looking at the 
matter from their own point of view? In my opinion they 
never gave a thought to what the result would be to the 
masters. We can only judge of the state of the men’s minds 
by looking at what they did. 

Mr. Rufus Isaacs: The question of the state of mind is of 
signa] importance in deciding whether there was an intention 
to injure the masters. 

Mr. Justice Bigham: In one sense I do not think they 
intended to injure the masters. 

Mr. Rufus Isaaes: The statement now mentioned by the 
masters that damage has accrued does not affect the 
argument. Assuming for the moment that damage accrued, 
and that the intention of the defendants to benefit the 
masters as well as themselves, failed, the Court must, never- 
theless, consider the intention alone. On behalf of the 
Federation there are two further points :—(1) That there is 
no evidence of conspiracy against the Federation, and that it 
cannot conspire by its agents, with its agents; (2) that the 
acts of the Federation were ultra vires. With regard to 
inducing the breach of a contract, there is no case in which 
mere inducement to break a contract has been declared 
actionable without more. When it is said that to persuade 
a man to commit a ‘‘wrong’’ is actionable, the word 
‘‘wrong’’ does not include a breach of contract. In 
Lumley v. Gye (2 E. and B. 216) the allegation was that 
there was a malicious inducement, which begs the question, 
Is an inducement actionable without malice? Further, 
Lumley v. Gye was a case of master and servant—a case of 
euticing a servant away. 

Mr. Justice Bigham: In this case the contract broken was 
between master and servant. 

Mr. Rufus Isaacs: It is true that in Lumley v. Gye, 
Crompton, J., said ‘“‘maliciously ’’ meant ‘‘ knowingly,’’ but 
that was an obiter dictum. 

The learned Judge: Mere intention to injure cannot make 
a lawful act unlawful. 

Mr. Rufus Isaacs: The question had been left open in 
this country ; [he also referred to the cases of Bowen v. 
Hall (6 Q.B.D. 340), and Allen v. Flood, L.R. (1898), A.C. 
1; and it has been discussed in America, and the case of 
Walker v. Cronyn (1871) 107 Mass., pages 555, 556, which is 
cited in Pollock on Torts, sixth edition, page 317.) Quinn 
v. Leatham (1901) A.C. 495, is in defendant’s favour, except 
for one observation in Lord Macnaghten’s judgment, page 510. 

The learned Judge: The question what is ‘‘ just cause or 
excuse ’’ appears to be left at large in all these cases. 





Mr. Rufus Isaacs: There is a dictum to that effect in the 
Lord Chancellor’s judgment in Quinn v. Leatham. The next 
question is whether an act which is lawful when committed 
by one person can be unlawful when done by a number of 
conspirators. If the primary object of the persuader is to 
benefit himself, his action cannot be said to be malicious. 
This was decided in Read v. Stonemasons’ Union (July, 1902), 
2 K.B. 88. [He also referred to Boots v. Grundy (1900), 
82 L.T., page 769; and Huttley +. Simmons (1898) 1 Q.B. 
181.} 

The Learned Judge: I have heard it suggested that the 
reason why combination may make an act unlawful is that a 
man may be expected to deal with one opponent, but cannot 
be expected to deal with many. 

Mr. Rufus Isaacs : In Quinn v. Leatham (ubi supra) Lord 
Justice Fitzgibbon said—at page 500—‘‘ That acts done with 
the object of increasing the profits or raising the wages of 
any combination of persons, such as the society to which the 
defendants belonged, whether employers or employed, by 
reasonable and legitimate means, were perfectly lawful, and 
were not actionable so long as no wrongful act was malici- 
ously—that is to say, intentionally—done to injure a third 
party.’’ If those words were applied to the present case 
they clearly showed there was no cause of action. Further, 
it was agreed in Quinn v. Leatham that there was no “ law- 
ful excuse ’’ as the Mogul Steamship Company v. Macgregor 
(1892, A.C. 25). Intention was important in considering all 
these cases. Lord Lindley, in referring to the case of Lumley 
v.Gye in Quinn v. Leatham, said at page 535: ‘‘I am of opinion 
that Lumley v. Gye was rightly decided. Further, the prin- 
ciple involved in it cannot be confined to inducements to break 
contracts of service, nor, indeed, to inducements to break any 
contracts. The principlewhich underlies the decision reaches 
all wrongful acts done intentionally to damage a particular in- 
dividual, and actually damaging him. . The defendants 
were violating their duty to the plaintiff and his customers and 
servants, which was to leave them in the undisturbed enjoy- 
ment of their liberty of action, as already explained. What 
is the legal justification or excuse for such conduct? None 
is alleged, and none can be found. This violation of the duty 
by the defendants resulted in damage to the plaintiff, not 
remote, but immediate and intended. The intention to 
injure the plaintiff negatives all excuses, and disposes of any 
question of remoteness of damage.’’ At page 539 he said :— 
‘Tn this country it was settled by the Mogul case that no 
action for a conspiracy lies against persons who act in concert 
to damage another, and do damage him, but who, at the 
same time, merely exercise their own rights, and who infringe 
no rights on other people.’’ In his submission, this state- 
ment of the law applied to the present case. On the question 
of conspiracy, the decision on this point depended upon 
whether malice had been made out in fact. If there was no 
malicious inducement, the fact that they combined to do it 
would not give a cause of action, as in all other cases malice 
was of the essence of the charge. Further, the Federation 
could not conspire by its agents with its agents. As to the 
last point, namely, the defendants’ contention that the 
stop-day orders were ultra vires, and did not therefore bind 
the Federation so as to render the Union funds liable, this 
was clear upon the facts. No authority had been given by 
the Executive Council of the Federation, and the fact that 
ten men—who happened also to be members of the Council— 
came to a certain resolution did not bind the Council or the 
Union. 

Mr. S. T. Evans, K.C., on behalf of the Sliding Scale Com- 
mittee and the other defendants, submitted that, with regard 
to the men for whom they were acting, they were responsible 
for what they did. The suggestion that the men’s repre- 
sentatives on the Sliding Scale Joint Committee pretended 
to be, and act as, the Sliding Scale Committee, whereas they, 
in fact, acted for the corporation, was refuted by the fact 
that they at once held another meeting. This showed they 
were not pretending to be what they were not. 

Mr. Justice Bigham: That suggestion was made by Mr. 
Isaacs on behalf of the Federation. How does it affect you 
that your clients acted as a committee? 

Mr. S. T. Evans: It is only malicious because it was 
suggested that the men pretended. As to the law applicable 
to the case, the mere inducement of a breach of contract was 
not in itself an actionable wrong. Assuming there was an 
interference, the question is, what constitutes a sufficient 
excuse for the interference? ‘The miners who were the 
ordinary members of the Federation could not be taken to 
know anything about the markets; it was a duty upon the 
defendants to take what steps-they could-to~ prevent the 
markets being rigged to the prejudice of the miners. The 
fact that a combination to do a lawful act was not in itself 
unlawful had been decided in two cases, viz., Boots v. Grundy 
(1900) 82 L.T., 769; and Kearney v. Lloyd, 26 Jr. L.R, 268. 
He referred to Quinn v. Leatham, Lord Macnaghten said, 
at page 510.] Lord Shand, at page 512, pointed out that in that 
case the intention of the defendants was to injure the plaintiff 
in his trade as distinguished from ‘the intention of legiti- 
mately advancing their own interests, while Lord Brampton, 
at page 519, appears to emphasise the same fact. 

Mr. Bailhache, following for the same defendants, sub- 
mitted :—(1) That upon the facts of the case the allegation 
of conspiracy carried them no further, because if the act was 
not wrongful the conspiracy did not make it wrongful, unless 
there was express malice ; (2) that ‘‘ where advice was given 
honestly, in the supposed interest of the persons seeking 
advice, it was not actionable unless there was some intuition 
to injure another.”’ 

His Lordship: You mean advice that was honest, and so 
justifiable. 

Sir Edward Clarke, replying on the whole case, said that 
he would first deal with the question of fact. It was ad- 
mitted on the part of the defendants that the Executive 
Council of the Federation were responsible for what took 
place in 1900. The real question was whether they were 
responsible for what took place in 1901. Upon that point it 
appeared that the defendants had wished to carry out the 
same policy in 1901 which they had initiated in 1900. 
Certain persons had been appointed in 1898 to represent the 
men on the Sliding Scale Joint Committee, but the Federa- 
tion had been in existence prior to that date. With regard 
tothe Taff Vale case, that was not confined in its operation 
to a registered trade union. He submitted that an unregis- 
tered trade union could be made liable, as it was-a legal 
association of persons. The decision in the Taff Vale case 
amounted to this, that where a body of persons acted 
together as an association they could be sued, if they were 
registered, under their registered name; if unregistered, 
some of them could be sued as representing the others, 
Trade unions had been made lawful by the Trade Union 
Act, 1871, 34 and 35 Vic., c. 31. The facts with re- 
gard to the Sliding Scale Joint Committee were that 





in 1898 the Committee were appointed. The employers 
having taken exception to the electorate of the men’s representa- 
tives, they were re-appointed by men who worked in the 
associated collieries. Since then, however, they had been 
appointed by the Executive Council direct, and this had been 
frankly stated by the witnesses. It was also upon record 
that the Conference of the Federation had decided that the 
Executive Council should have authority upon the question 
of stop days. The men who declared the stop day, did it 
through the organisation of the Federation, and the funds of 
the Federation had been expended in sending telegrams and 
postcards. It was submitted that in view of all these facts 
the declaration of stop days on October 25th and 26th must 
be taken to have been the act of the Executive Council. 
Before the issue of those notices no meeting of the Sliding 
Scale Committee had been convened, but a postcard signed 
Thomas Richards had been sent out by Mr. Richards. 

His Lordship: This was a document issued from the offices 
of the Federation, written by one who was secretary both of 
the Federation and of the men’s representatives on the 
Sliding Scale Committee. 

Sir Edward Clarke: In some instances the notices put up 
were the actual telegrams sent out. As to the law, the 
following statement expressed what he considered to be the 
effect of the various cases which had been considered :—‘* The 
Mogul case decided that no action will lie against persons 
who, for their own commercial advantage, combine to do 
acts otherwise lawful, even if the effect of such acts when 
done in combination is, and is known to them to be produc- 
tive of injury to another. Allen v. Fiood is not, after Quinn 
v. Leatham, a case of great importance, and it only 
decides that in case of an individual an act, which 
does not amount to a legal injury, cannot be action- 
able, because it is done with a badintent. Quinn v. Leatham 
decides that a combination to do acts, in themselves lawful, 
not to secure and advance the interests of the persons form- 
ing the combination, but with the malicious intent to injure 
a particular person, renders the persons so combining liable 
toanaction. To sustain such an action there must be (1) 
an agreement to injure; (2) doing of acts in pursuance of 
agreement; (3) suffering of damage by the person against 
whom combination is directed. Continuing his a ent, 
he said he relied upon the law which has been settled for half 
acentury. There was no question that Lumley v. Gye was 
still case. In that case Crompton, J., said (at page 224 of 
2 E. and E.) :—‘* Whatever may have been the origin or 
foundation of the law as to enticing of servants, and 
whether it be, as contended by the plaintiff, aninstance and 
branch of a wider rule, or whether it be, as contended by the 
defendant, an anomaly and exception from the general rule 
of law on such subjects, it must now be considered clear law 
that a person who wrongfully and maliciously, or, which is 
the same thing, with notice, interrupts the relationship 
between master and servant by procuring the servant to 
depart from the master’s service, or by harbouring and 
keeping him as servant after he has quitted it, and during 
the time stipulated for as the period of service, whereby the 
master is injured, commits a wrongful act, for which he is 
responsible at law; I think that the rule applies whenever 
the wrongful interruption operates to prevent the service 
during the time for which the parties have contracted that 
the service shall continue; and I think that the relation of 
master and servant subsists, sufficiently for the purpose of 
such action, during the time for which there is in essence a 
binding contract of hiring and service between the parties: 
and I think it is a fanciful, and unjust, and technical dis- 
tinction to say that the servant, not having actually entered 
into the service, or that the service not actually continuing, 
can make any difference.’’ That judgment had been approved 
in recent cases, and in Read r. Friendly Society of Stone- 
masons (1902), 2 Q.B. 88, it was clearly laid down that if a 
person for his own ends endeavours to procure another to 
commit an actionable wrong, he was liable. 

His Lordship: What do you say to the case of a father 
advising his daughter to break off an engagement of 
marriage ? 

Sir Edward Clarke: The father can do it, but it must not 
be for his own ends. In the case before the Court, the men 
had not been honestly advised; they were constrained to 
come out. It had been stated by Mr. Abraham that if they 
had not come out they would have been disloyal. 

His Lordship: Do you say the advice was given to further 
their own ends? In that case there would be no just cause. 

Sir Edward Clarke: It: was not advice, the men were 
ordered to be idle, and there was evidence that some of them 
wanted to work. As tothe question of conspiracy, it had 
been argued that there could not be a conspiracy between 
the Federation and persons in it.. He was unable to see why. 
There is not anything to show that a master and a servant 
could not be indicted for a conspiracy, and it is submitted 
that a man may conspire with a federation of which he is a 
member. It was a conspiracy to do an unlawful act. Had 
they been doing.a lawful act for a lawful motive they could 
not be assailed, but if they were doing the act for a purpose 
of injuring another, the fact that it would benefit themselves 
would not excuse them. 

Mr. Abrahams said it was to teach a lesson, but the teach- 
ing of that lesson involved, and must have been known to 
involve, a loss to the employers. 

Mr. Francis Williams, following-on the same side, said that 
the resolution of October,.23rd, 1900, was a bogus resolution. 
When Mr. Abrahams first heard of it he had thought it was 
done by the Federation, and Mr. Thomas had been of the 
same opinion. 

At the conclusion of the arguments his Lordship reserved 
se mg which he said he hoped to deliver before the Long 

Vacation. 








THE COLLISION OFF THE ELBE. 


THE Right Hon. Evelyn Ashley, being chairman of the Berthon 
Boat Company, Limited, whose works are at Romsey, has received 
the following letter from Sir E. Birkbeck, which throws much light 
upon the buoyancy of the double skin Berthon folding boats :— 

Horstead Hall, Norwich, 
July 18th, 1902. 

Dear Ashley,— Referring to the question you asked me relative 
to the rescue of Rupert Guinness, Somers Somerset, myself, a 
servant, and five German bluejackets, on June 24th, at 12.30a m., 
from the German torpedo boat S 42, when we were run down by 
the s.s. Firsby near Cuxhaven, at mouth of Elbe, it may interest 
you to know that we owe our safety fram drowning—we Englishmen 
having had no life belts—to the little boat carried by the torpedo 
boat, and meant only to carry about three people, and commonly 
described as a Berthon boat. 

The little boat was awash, but we managed to reach a lighter in 
her, and it was a marvel she did not go down with such a number 
in her.—Yours sincerely, EDWARD BIRKBECK. 
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CALCUTTA ELECTRIC SUPPLY—MULTIPOLAR GENERATORS 


CROMPTON AND CO, LIMITED, CHELMSFORD, ENGINEERS 





EIGHT-HUNDRED KILOWATT 
GENERATORS. 


On Tuesday last a number of guests travelled down to | 
Chelmsford, at the invitation of Crompton and Co., Limited, 
to inspect the works of the company, especially the new | 
buildings for the manufacture of arc lamps, switchboards, | 
instruments, &c., and, incidentally, to see under test two fine | 
800-kilowatt direct-current generators, intended for the new 
extensions of the Calcutta Electric Supply Corporation. 

Of the older portion of the works we need only say that 
the heavy machine shop is 240ft. long and 260ft. wide, with 
a floor space of some 63,000 square feet. It is divided into 
eight bays of 30ft. to 40ft. span, the roofing being of the saw- 
tooth pattern, and the lighting excellent. Five of these 
bays have travelling electric overhead cranes of powers vary- 
ing from 15 tons to 3 tons. The remaining three have hand 
power cranes. A 27in. gauge railway runs down the centre 
of each bay. Electric driving is employed throughout, some | 
of the tools having their own motors, and some being driven | 
in groups off countershafts. 

The new shops have only been used since last February. 
Prior to this time the lamps, switchboards, instruments, &c., 
were made at Messrs. Crompton’s old works in Moulsham, 
half a mile or so away, this latter works having grown from 
the original workshop, established by Lieut.-Colonel—then | 
Mr.—Crompton in 1876. In preparing to build the new shops, 
12,000 cubic yards of earth had to be moved. The work was 
begun in May, 1901, and the construction therefore 
occupied some nine months. The buildings form an excellent | 
series of shops, all on one floor, and very well lighted. The 
dimensions of the whole building are 270ft. wide and 160ft. 
long. The breadth is limited to 270ft., but the length can 
be largely extended, the present end of the building being of 
temporary corrugated iron. The height of the building to | 
the inside of the roof beams is 13ft. over the greater portion, 
and 15ft. at one end, which is used as a packing room, and 
is shut off from the rest of the building by a brick wall and | 
fireproof doors. At one end a space 40ft. by 160ft. is screened 
off for the instrument department; the remainder of the | 
shop, which comprises the lamp and switch departments, is 
quite open. A space of 55ft. in width is reserved across the | 
whole of the north end of the building as a store, and is | 
separated from the remainder of the shop by an open | 
partition. A portion of this store is again fenced off in the | 
centre of the building to form a tool shop, which is self- | 
contained, having its own forge, &c. The machine shop 
occupies the centre of the building. There are four lines of | 
shafting, all motor-driven and running on roller bearings, and | 
there is a fine collection of excellent and most modern 
machine tools, including turret and capstan lathes, automatic 
machines of various kinds, &c. The floor is of American | 
maple laid on an underfloor of deal, with concrete below. | 
The machine tools are simply bolted down to this floor. The | 
shop is lit with arc lamps, the arcs in the instrument portion | 
being inverted. Low-pressure steam heating is employed 
throughout, and pipes carrying Dowson gas for soldering, 
brazing, &c., run all overthe shop. There is also a complete 
system of fire mains. In fact, in its new extension the firm 
certainly possesses some well-designed and well-equipped 
shops, which should turn out some excellent work. There 
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appeared to be a large amount of work going through them. 


The two dynamos which the guests were invited to inspect | 


were of the twelve-pole, shunt-wound, direct-current type. 
As already stated, they are intended for Calcutta. In that 
city the cost of generating one unit of electricity has already, 
mny. By 
the use of these two machines, which are larger than any yet 
installed, it is hoped to still further reduce the cost. As we 


| saw them on Tuesday the machines were coupled directly 


on one bed, and were under test by the Hopkinson method 
The engraving herewith shows the machines exactly as we 
saw them. They were running very well indeed, and during 
part of the time at very nearly full load. Their speed is 
230 revolutions per minute, and their output 800 kilowatts 
at 550 volts. They are intended for lighting purposes. 
The Calcutta Electric Supply Corporation, which started 
operations in 1897, first of all installed 888 kilowatts. The de- 
mand for current has been so great that it has now been decided 
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to increase this to 3500 kilowatts, the present machines form- 
ing part of the extension plant. They are fitted with slotted 
drum-wound armatures 7ft. in diameter. The outside 
diameter of the yokes is about 12ft. 


yoke, of course, being in halves. The field winding is held 
between brass flanges which are connected diagonally with 
screwed iron tubes. Carbon brushes are used, the brush-holders 
being attached to spindles carried on radiating spider arms. 
There is a hand wheel for altering the lead of the brushes 
should this be required, but we are informed that the 
machines are sparkless over all conditions of load. The fields 
are shunt-wound. The bearings, which are of large size, 
are self-oiling, with ring lubricators. We give herewith a 
reproduction of an efficiency curve which has been supplied 
to us by the makers. The efficiency as seen in this curve 
amounts to about 94 per cent. The figures, as given to us, 
disclose the following facts 4s regards the losses in different 
parts, 


The poles and pole | 
faces are all in one piece, and each is bolted to the yoke—the | 
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Or, say, 6 per cent. The temperature rise after six hours’ full 
load was found, so we are informed, to be 50 deg. Fah. in the 
armature and 37 deg. Fah. in the field, these low rises being 
necessary owing to the heat in which the machines will have 
to work, 








EIGHT-COUPLED HEAVY GOODS ENGINE— 
LANCASHTRE AND YORKSHIRE RAILWAY. 


WE illustrate on page 112 a heavy goods or mineral locomo- 
tive of the general type designed by Mr. J. A. F. Aspinall 
but fitted by Mr. H. A. Hoy with a cylindrical fire-box. The 
engine is at present experimental. It is desired to see if the 
same favourable results will be obtained from a large boiler 
under the conditions of traffic in this country as are obtained 
in the United States. We shall in an early issue give 
drawings of the boiler for this engine, but in the meantime 
it may be stated that the total heating surface is 2017 square 
feet, the fire-box alone representing 135 square feet. The 
grate area is 33 square feet. The working pressure is 1801b. 
The boiler barrel is 12ft. 34in. long by 5ft. 4in. inside diameter. 
The fire-box shell is also cylindrical, 6ft.9%in. diameter inside, 
and its centre is so far below that of the barrel that its crown 
rests on the top of the latter. The fire-box proper is 
cylindrical and corrugated, with a minimum diameter of 
4ft. 9in. Its centre is 74in. below that of the shell. There 
are 281 2in. tubes pitched 2}. 











| CATALOGUES. 


| ee 

| C. W. Burton, GriFFITHs AND Co., Ludgate-square, London.— 
Catalogues of improved lifting appliances and seamless steel elevator 
| buckets, 

| BaLDWIN LocoMoTIVE Works, Philadelphia. Record of recent 
| construction, No, 35, 1902.—Illustrated descriptions of rear-truck 
locomotives built at these works, 

BULLIVANT AND Co., Limited, London, Illustrated pamphlet 
| of recent ropeways constructed by this firm from designs by Mr. 
W. T. H. Carrington, M. Inst. C.E.—The works include the plant 
used in the construction of Beachy Head Lighthouse, at Port 
Elizabeth, and at St. George’s Dock, Liverpool. 

ERNEST ScoTT AND Movuntatn, Limited, Newcastle-on-Tyne. 
Catalogue of machinery for electric power transmission.—The 
illustrations are all made from photographs of actual machines now 
at work, and in some cases particulars are supplied of the installa- 
tions in which they were built. The book is tastefully produced. 

CoLE, MARCHENT AND MORLEY, Limited, Bradford. Catalogue 
of condensing plants.—This book is something more than a trade 
catalogue, for it contains much really useful information connected 
with condensing work. The illustrations, typography, and size 
| of the work are all equally satisfactory, and the book is one which 
. will be preserved by those who secure a copy of it. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


ENGINEERING material isin fairly good request again this week, and 
engineers who recently contracted for only a portion of the 
supplies likely to be wanted during the quarter have now made 
arrangements for obtaining additional material. There wasa fairly 
healthy tone on ’Change in Birmingham this—Thursday—after- 
noon. Manufacturers are looking forward to a satisfactory autumn 


trade. 

In the steel trade there is a recurrence of continental competition, 
and a good deal of German and Belgian material is once more being 
offered at prices below those quoted locally. Bessemer steel billets 
are quoted at £5 to £5 5s.; best Siemens billets, £5 5s. to £5 10s.; 
mild steel bars, £6 10s. to £7 ; plates, £6 10s. to £7 10s.; girders, 
£6 to £6 5s.; and steel angles, fs lds. to £6 5s, 

In the manufactured iron trade the rolling of sheets is affordio 
a large proportion of the current activity, and the foreign peace 
for galvanised descriptions is well upheld. Marked bars are quoted 
£8 10s.; Earl Dudley’s brand, £9 2s. 6d.; second grade, £7 10s.; 
and common unmarked iron, £6 12s. 6d. to £6 15s.; with hoops 
£7 5s. to £7 10s., and gas strip £7. Sheets, singles, are quoted 
£7 12s. 6d. to £7 17s. 6d.; doubles, £7 15s. to £8 ; trebles, £8 7s. 6d. 
to £8 12s. 6d.; with galvani ed corrugated sheets £11 10s. to £12 
f.o.b. Liverpool, 

Considerable stringency continues to characterise the pig iron 
market. Staffordshire cinder forge is quoted at about 50s., with 
vart-mine 53s. to 55s.; all-mine, 57s. 6d. to 67s. 6d.; best ditto, 
77s. 6d. to 80s., with cold blast 95s. to 100s. Midland pigs may 
also be said to be upheld on the week in a correspondingly satis- 
factory condition. 

The will of the late Mr. Joseph H. Pearson, of Far Croft, Hands- 
worth, who occupied an honourable place among the ironmasters 
of South Staffordshire and the Black Country, and was for 
many years a justice of the peace for the county of Stafford, has 
just been proved by the executors. The total value of the estate 
was sworn at close upon £270,000. The testator bequeaths £200 
each to the following charitable institutions:—General Hospital 
and Orthopedic Hospital, Birmingham, the Midland Counties 
Hospita!, Queen’s Hospital, Guest Hospital (Dudley), and to the 
West Bromwich and District Hospital. There are also a number 
of other legacies to servants and agents. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchester.—Buyers in this district still hold to the cautious 
attitude I have referred to of late with regard to entering into 
any heavy forward engagements. The market, although there 
has been no further upward move in prices, maintains a strong 
tone pretty well all through, and the opinion generally amongst 
well-informed representatives of the iron and steel trade is that 
there is little or no probability of lower prices this year, with the 
possibility that in certain contingencies they may be sti!l higher. 
The present strong position of the market is, however, to some 
extent, fictitious. The advance in prices of late has been brought 
about, not by pressure of home requirements, but mainly as the 
result of buying on American accounts, which has been more than 
sufficient to take away all the surplus output English makers have 
had tooffer. This, of course, represents all the difference between 
supplies being slightly in excess, or slightly short, of requirements, 
which usually has an effect altogether out of proportion to the 
quantities either above or below the demand upon the prices ruling 
in the market. It is therefore evident that if there is to be a con- 
tinued hardening in prices, this will very largely depend upon the 
extent to which the American demand for material from this 
country may be maintained. It isno doubt this uncertainty as to 
the future which, as I have previously pointed out, is just now so 
largely influencing buyers, that is keeping business down to its 
present limited dimensions, 

Little that is new can be reported as regards the condition of the 
engineering trades. The position still varies considerably in 
different branches, and in those sections where slackness has been 
most felt no very material improvement is noticeable generally. 
The textile machine trades remain for the most part in a very 
depressed state, anything approaching a revival of activity being 
confined to one or two special departments. Many of the machine 
tool making firms, although new work has been coming forward 
more freely of late, are still ina very unsatisfactory position as to 
orders in hand. In other branches, such as electrical engineering, 
locomotive and stationary engine-building, and boiler-making, the 
situation remains mvch as recorded of late. 

The Manchester ’Change meeting on Tuesday again brought 
forward only a slow sort of inquiry, with no really quotable altera- 
tion in prices from last week. The business doing in p’g iron is 
not more than moderate, but makers have no surplus on their 
hands, many of them being considerably in arrear with deliveries, 
and they are mostly indifferent about new orders. For prompt 
delivery they are exceedingly firm, but in some cases forward 
contracts would be booked at prices under the special rates that 
are just now being quoted. For No.3 foindry Lancashire makers’ 
quotations remain about 60s., less 24 delivered Manchester. 
Except, however, on occasional special sales, this figure is not 
being got, and it would scarcely = held to form anything like 
favourable orders. There is perhaps rather less stiffness, if any- 
thing, in Lincolnshire prices. Some of the makers are still holding 
for 55s. 6d. net, which is 1s. above the official basis for No. 3 foundry 
delivered Manchester, but there are one or two makers who would 
be prepared to book contracts at 54s. 6d. net, and, in fact, are not 
quoting more than this. Some of the Derbyshire brands are still 
practically out of the market, and for these quotations are simply 
nominal. Where, however, makers have iron to offer, the quoted 
rates for good brands are about 57s. to 58s. net, delivered Man- 
chester. Forge qualities remain without quotable change at about 
55s. 6d., less 24, Lancashire, and 54s. 2d. net Lincolnshire 
delivered Warrington ; users, however, buy only as they are 
absolutely compelled at these figures, which at the present price 
of finished iron does not justify them in paying. Middlesbrough 
iron is not so difficult to get, but prices are well maintained, 
quotations pang from 59s. 4d. to bos. 4d. according to brand, 
net, by rail Manchester. Scotch iron is firm at recent rates, 
averaging 58s. 9d. to 59s, Eglinton, 63s. Glengarnock, and about 
64s. Gartsherrie, net, delivered Manchester docks. 

In the finished iron trade comparatively little new business is 
being given out, the recent advance in bars having checked further 
buying. Specifications on account of contracts are coming forward 
poo well and keeping forges engaged, but until these are run 
out buyers are mostly holding back from entering into new engage- 
ments. Delivered Manchester, £6 15s. remains the minimum 
basis quotation of the associated makers for Lancashire and North 
Staffordshire bars. One or two outside makers are, however, not 
adhering to this figure on renewal contracts with regular 
customers, which in some cases would be taken at £6 12s. 6d.; but 
they would scarcely entertain new business for anything like 
prompt delivery at under £6 15s, Sheets are firm at about £8 10s., 
and hoops remain at the association list basis, £7 2s. 6d. random 
to £7 7s. 6d. special cut lengths, delivered here, and 2s. 6d. less 
for shipment. Nut and bolt makers are booking a fair amount of 
new work, with list rates perhaps more firmly held to owing to the 
recent advance in bars, 

_ Steel _— are for the most part strong at about recent quota- 
tions. The advance in hematites is, however, scarcely being got, 
and yon makers are not quoting under 69s. to 70s. net for 
No, 3 foundry, delivered here, sellers in the market are prepared 
to book at 68s, net, Local-made steel billets are firm at ef 18s, 9d. 





Warrington, and £5 Manchester net. For bars quotations are 
rather irregular ; in some cases they might still be purchased at 
£6 10s., but £6 12s. 6d. to £6 15s. represent the average prices. 
Common steel plates are also to be bought at under the generall 
quoted figures, where anything like quantities are oman 
fairly large orders having been placed at £6 2s. 6d., with quota- 
tions in the market about £6 5s. to £6 7s. 6d. Boiler plates 
remain very firm at £7 10s., less 24—the official basis—as the mini- 
mum for delivery in this district, 

So much is heard now-a-days of the promptitude with which 
foreign engineering firms deliver their work, that it is well not to 
overlook what is done in England in this direction when required, 
and the following local instance may be of interest. Ferranti 
Limited, of Hollinwood, required a 15-ton travelling crane with 
all possible speed, and an order for this was placed with Joseph 
Adamson and Co., of Hyde, on June 6th. Athough the whole 
crane had to be built, including making the castings, rolling the plates 
for the girders, drawing the wires for the motors, &c., the crane 
started on July 14th, and would have done so a day earlier had 
not the crowded state of the shops prevented Messrs. Ferranti 
from giving the workmen the facilities for erecting that they would 
otherwise have afforded. Owing to the large amount of work the 
crane has to do it was necessary it should run ata high speed, and 
it is found that when fully loaded it will traverse the whole length of 
the shop in which it is working—over 200ft.—in less than half a 
minute, whilst at the same time it is under perfect control for 
smaller distances and more delicate motions. 

A generally steady tone is maintained throughout the coal trade 
of this district. The wages disputes, which caused a serious 
disturbance of operations at collieries, are now mostly settled, but 
the stoppage of production has enabled a great deal of the surplus 
output to be cleared away, and for the time being there is com- 
paratively very little pressure of special low-priced lots upon the 
market. In some quarters, however, considerable anxiety prevails 
as to labour matters in the immediate future ; it is even thought 

ible that before the close of the year serious friction may arise 
tween the miners and the coalowners with regard to the eight 
hours question, and that with the termination of the sliding 
scale in South Wales, the regulation of wages in that distr’ct may 
become a source of trouble that would indirectly affect other im- 
portant coal centres. 

House-fire qualities arein fairly moderate demand, considering 
the time of the year, and stocks are not accumulating to any large 
extent. Collieries are holding firmly to late rates, preferring to 

ut down into stock or run pits less time rather than entertain 
ower prices to effect sales. 

The lower descriptions of round coal still hang somewhat on the 
market, but for these prices are assuming more steadiness, 
especially as the important gas coal and locomotive fuel contracts 
have now been mostly concluded at prices which certainly do not 
indicate any necessity for coalowners to give way upon the present 
current rates for steam and forge pat. 4 At the pit mouth, on 
inland sales, prices, apart from occasional special sales, are being 
well maintained at about 8s. 6d. to 9s. per ton, and it is only very 
inferior sorts that can be bought at anything materially below 
these figures. 

For all the better qualities of engine fuel there is a continued 
good demand, and with lessened pressure of surplus production 
from outside districts prices are showing more firmness. On good 
qualities of Lancashireslack 6s. 6d. to7s. atthe pit mouth isnow being 
generally got, and it is only very inferior sorts of Lancashire slack 
that are to be bought under 5s, at the pit. 

The shipping trade remains in much the same unsatisfactory 
condition as reported for some time past, and very low prices are 
still being quoted for the commoner sorts of steam coal, delivered 
poy wig 4 yew Special sales are here and there reported at as low 
as Ys. dd. to 9s, 6d. per ton ; but for good qualities of steam coal 
the ordinary quotations are not under 93, 9d. to 10s. per ton, 
delivered Garston Docks or High Level, Liverpool. 

For coke an increasing icquiry is the general report, and 
although there is no actual quoted advance on late rates, makers, 
in many cases where new business is offering, are holding out for 
an advance upon their present basis prices, which in some instances 
is being got. At the ovens, current quotations may be given as 
very firm at 22s, to 24s. best Lancashire foundry, and 13s. 6d. to 
14s, 6d. furnace coke ; and 13s. 6d. to 14s. good washed Yorkshire 
furnace cokes, with 14s, 6d. quoted for special sorts. 

Barrow.—The hematite pig iron trade is steady, and there is a 
constant run of orders for mixed Bessemer numbers. Large parcels 
are being used in the steel trade, and a very good sign is to be 
found in the fact that not only are makers well sold forward, but 
the inquiries for further deliveries are maintained. The general 
improvement which was expected in trade has not yet been 
realised, but it is felt that the improvement will not be much 
longer deferred, and in the meantime makers have as much work 
in hand as they can manage with the furnaces they have in blast, 
37 in number, one of which is engaged on spiegeleisen, for which 
there isa good demand, the number of furnaces in blast in the 
corresponding week of last year being 35. Prices are steady at 
61s. for mixed Bessemer numbers of iron. Warrant iron is firm 
at 60s, 2d. net cash sellers, 14d. less buyers. Stocks have been 
further reduced during the week by 550 tons, and now the iron in 
stock totals up to only 14,617 tons. 

Iron ore is a steady trade, and orders are very well held ; indeed, 
business has been done to a considerable extent lately in best, 
good average, and lower grade qualities. The first-named are at 
16s. per ton, the good average at 12s., and the lower grade at 
6s. 6d. to 8s, net at mines. Spanish ores are in good demand, and 
still represent about 50 per cent. of the ores smelted in the 
district. Prices are steady at about 15s. 9d. per ton net at West 
Coast ports. 

In the steel trade there is not much change to report. Orders 
for heavy rails are well maintained, and makers are busy on old 
contracts. There is a good market on home and continental 
account, and £5 10s. is still the combination price. Plates are 
quieter than they have been, but old orders are keeping makers 
busy, and it is anticipated, before they are worked out, new con- 
tracts of some importance will come to hand ; £5 lis. is the price 
for plates. Other branches of the steel trade are very busy. 

Shipbuilders report a very small inquiry for new tonnage of ship- 
ping, but they are very busy on present contracts. 

Coal and coke are in quiet request at a low range of prices. 

The Carnforth Hematite Iron and Steel Company has declared 
a dividend of 15 per cent. on the past year’s working. 

During the past week the shipping trade has maintained its 
briskness. The iron shipments stand at 9876 tons, and steel at 
11,857 tons. This compares with 7030 tons of iron and 4755 tons 
of steel, an increase in iron of 2846 tons and in steel an increase of 
7102 tons. The shipments of iron this year represent 241,184 tons 
and steel 305,036 tons, as compared with 195,924 tons of iron and 
258,678 tons of steel, an increase of 45,260 tons and in steel an 
increase of 46,358 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE difficulties caused in the South Yorkshire coalfield by the 
strike of pit lads are steadily, though slowly, being settled. The 
officials of the Yorkshire Miners’ Association have given the lads 
the sensible advice to go back to their work and wait a decision 

ting their grievances. The youths, however, have taken a 


res 
seme course in some instances, with the result that about 
men who have been thrown idle will have to be maintained 

out of the official funds. 
Summer is now far advanced, so far as‘we have had any summer, 
and prices of house coal have hardened, owing to diminished out- 
put, 


More has been doing with the metropolitan and eastern 


markets, as well as locally. Best Silkstones find a ready market 
at from 13s. to 13s, 6d. per ton; secondary qualities, 10s. to 
10s. 6d. per ton. Barnsley thick-seam house, 10s. 6d. to 11s. 6d. 
for the best qualities, and 9s. 6d. for secondary grades. 

In steam coal the export trade has been rather less than usual, 
prices remaining at from 8s. 9d. to 9s. 3d. per ton. A heavy 
weight of coal has been sent by local collieries to Hull, the Derby- 
shire coalowners competing apres keenly with South and West 
Yorkshire at Grimsby. Coal supplied in the open market occa- 
sionally reaches as high as 9s, 6d. per ton. _The railway contracts 
have been somewhat slower in being placed this season, and an 
arrangement has been come to by which supplies are made pending 
the decision as to price. There is very little doing in small coal. 
The coke trade is much more active, a number of ovens having 
had to be put down owing to lack of fuel. Prices remain firm, 
best qualities of ordinary smelting coke fetching 11s. 6d. to 12s. 6d. 
per ton in owners’ wagons at the ovens. : , 

In the heavy trades of the city the condition of affairs remains 
as last reported. The long-looked for improvement in the crucible 
steel trade has not yet arrived, the home demand being languid, 
large engineering and shipbuilding establishments ordering but 
lightly. The continental call for tool steel does not get any 
brisker. In some of the very best classes Germany has nm in 
the habit of relying upon Sheffield, and was for years, indeed, our 
best customer, In the medium and common qualities the Germans 
have not only succeeded in supplying what they require, but are 
now competing closely for work in other markets. competi- 
tion, of course; has the effect of attenuating trade done wy jocal 
houses. Common spring steel finds customers in the United 
States, where the demand is greater than the output. 

Boilermakers are pretty busy. Foundries are fairly well 
employed on colliery work, and wagon builders are working satis- 
factorily. A leading feature of local industry continues to be the 
demand on account of electric tramway installations and lighting 
undertakings. 2 

In the lighter trades of the city much complaint is heard. Few 
orders are coming in from foreign markets or from the Colonies, 
while the Coronation postponement is admitted to have brought 
about a distinct set back to business. 

The Britannia metal trade dispute, which has lasted rather over 
five months, has now been settled, and the men returned to their 
work on Monday. 2 

One pleasant feature is the demand for scythes, reaper sections, 
rakes, and similar agricultural implements as well as for garden 
tools. There is also more doing in spades, shovels, forks, hoes, and 
other garden tools, .An improvement is meres in files, and 
makers of sheep shears, although they have been affected by the 
drought in Australia, report increased business with South Africa 
and South America. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir cannot be reported that the iron and allied industries of the 
North of England are in a satisfactory condition ; indeed, business 
has not been so slack for a long time, and in some branches opera- 
tions are carried on less regularly than has been known for fully 
ten years past, while it cannot be said that prospects for the 
autumn are in any respect favourable. More particularly is this 
so in the finished iron and steel industries, which rely so much for 
work on the shipbuilding and engineering es. The ship- 
building trade has 25 per cent. less work in hand than it had in the 
autumn of last year, and in conseyuence producers of iron and 
steel plates and angles have the greatest difficulty in keeping their 
mills going. Some of these have been stopped for days together 
for lack of specifications, and the output of manufactured iron has 
never been on so small a scale as it is at present. In South 
Durham alone at least 100 of the puddling furnaces are idle, and 
prospects of their being re-started in theautumn are notgood ; indeed 
the chances are that more will be laid off. Foreign competition is 
extremely keen. 

The demand for ordinary Cleveland pig iron is quieter than it 
was, but still is fairly satisfactory. There is, however, little doing 
with the Continent, more especially with Germany, which two 
years ago was Cleveland’s best customer outside the North of 
England ; in fact, then there were months in which over 2500 tons of 
pig iron per working day were sent from Cleveland to Germany, 
whereas now hardly that quantity is forwarded in a week. It is 
also unsatisfactory to find that it is the opinion that the autumn 
requirements of Germany will probably be no better than the 
current demands. Not since 1892 has Germany been so poora 
customer for Cleveland iron. 

This district is delivericg large quantities of pig iron to the 
United States, the tonnage having been almost as large in July as 
it was during the whole of the previous six months. A steamer 
sailed on Tuesday from the Tees with 3500 tons for Philadelphia, 
and three other steamers are in the river taking in cargoes, two for 
Philadelphia and one for Baltimore, the total quantity to be taken 
by the ios being about 10,000 tons ; and the August shipments to 
America will be as good as those for July have been, taking into 
account the steamers that have already been chartered. Sostrong 
has been the demand for prompt delivery that it has been neces- 
sary to draw iron largely from the public warrant stores, and 
Connal’s store of Cleveland iron has been reduced over 17,000 tons 
during July. 

Most shakers and merchants have this week been quoting 51s. 3d. 

r ton for early f.o.b. deliveries of No. 3 Cleveland G.M.B. pig 
iron, but 51s. has become the price during the latter part of the week, 
though it is chiefly second hands who are ——— it. No.4 
foundry is at 50s, 6d.; grey forge at 49s. 3d.; mottled at 48s. 6d. ; 
and white at 47s. 9d. per ton, all for early delivery. It is to be 
noted that consumers will not pay these prices for forward delivery, 
as they do not expect much business with the Continent during 
the rest of the year, and they doubt whether the American 
demand will be kept up, so that with local trade very dull they 
think the chances are favourable to a lower range of prices. 

The hematite iron trade is dull in this district, and does not com- 

re at all well with the same branch in other districts; here it 
is the slackness in shipbuilding that is the cause of the depression 
in the hematite business. If local hematite makers were doing 
even as well as the producers of ordinary Cleveland iron the 
would be realising 61s. per ton for their produce, instead of whic 
they have to take 57s. They put up their quotations to 57s. 6d., 
but have not been able to maintain it at that. Yet while the price 
of hematite has declined the quotations for ore and coke have 
improved, and this will increase the cost of production. Rubio 
ore is not now under lés. per ton delivered at wharf, and most 
sellers of coke have raised their quotation for medium quality, 
delivered at Middlesbrough furnaces, to lds. 6d. per ton, though 
some is still to be bought at 15s. 3d. 

The shipments of pig iron from the Cleveland district during 
July to 30th were 95,852 tons, as compared with 78,842 tons in 
June, and 99,029 tons in July, 1901, to The stock of Cleve- 
land pig iron declined 17,137 tons during the month up to Wednes- 
day night. 
anor dl of steel ship plates is kept at £5 15s.; of steel ship 
angles at £5 12s. 6d.; of iron ship plates and angles at £6 2s. 6d.; 
and of common iron bars at £6 5s., all less 24 per cent. This 
district has not yet profited like the Midlands by the cessation of 
hostilities in South Africa. Our manufacturers are not fortunate 
enough to get either inquiries or orders from that quarter for the 
above-named descriptions of iron and steel, and there is not much 
work coming from other quarters. The rail trade continues active, 
and heavy steel rails are firm at £5 10s., while steel sleepers are at 
£6 10s., and cast iron chairs at £3 12s. 6d., all net at works. The 
Newport Rolling Mills, Middlesbrough, were stopped all last week 
for lack of specifications. 





The official statement presented to the Northern Manufactured 








122 


THE ENGINEER 





Aveust 1, 1902 


——__, 











Tron Conciliation and Arbitration Board for the two months ending 
June 30th was disappointing as regards production, but not as 
regards prices. The deliveries were the smallest ever reported, 
and were not half the quantity shown when trade was good two 
years ago. The average price realised for the finished iron 
delivered was £6 3s. 3-47d. per ton, this being only 54d. less than 
in the previous two tet The best price during the late 
“boom” was that for September-October, 1900, which was 
£8 5s. 1ld., or £2 2s. 7d. more than the rate last reported—a 
decline equal to 25 percent. The fall during the last twelve 
months, however, has only been 14s, 9d., whereas in the previous 
eight months it was 27s. 10d. The price is still much above the 
owest rate ever reported—£4 14s. ld., in May-June, 1895. The 
wages of finished ironworkers are based upon these realised prices, 

during August and September they will be the same as they 
have been in June and July. 

The second annual report of the Normanby Ironworks Company, 
Limited, Middlesbrough, wiil hardly be cheerful reading for the 
shareholders ; indeed, the directors themselves extremely regret 
the very unsatisfactory results of the year’s operations. They 
cannot pay dividends either on preference or ordinary shares. 
The gross profit on the trading account was £4055, but the avail- 
able balance for distribution amongst the preference and ordinary 
shareholders was only £865 19s. 1ld., and of this the directors 
recommend that £800 should be transferred to depreciation 
account, so that £65 19s. 1ld. is all that is left for the above- 
named shareholders, the nominal value of whose shares is 
£120,000. 

The directors of Warner and Co., Limited, Middlesbrough, 
report a profit during the year ending June 30th of £11,219, and 
the dividend for the year is at the rate of 10 per cent., while 
£1000 is appropriated for depreciation and £1500 added to reserve. 

The Consett Iron Company’s profit for the year ending 
June 30th was £299,995, and the dividend for the ordinary share- 
holders is 30 per cent., against 463 per cent. in the previous year. 
The directors take £14,287 out of profits to extinguish special 
expenditure. Of the £255,440—the undivided profits accumulated 
in past years—£100,000 will be transferred to works reconstruction 
fund, which will then amount to £308,813. 

The directors of Pease and Partners, Limited, report a profit for 
the year ending June 30th of £84,858, and they will pay 8 per 
eent. dividend, as compared with 174 per cent. in the previous 
year, and 20 per cent. in the year before that. They report that 
they have bought the Eldon Collieries from the South Durham 
Coal Company, and they have added to their limestone resources 
by leasing from the Ecclesiastical Commissioners an important area 
of limestone near Frosterly, in Weardale. 

The North-Eastern Railway Company is proposing to introduce 
electric traction on certain portions of its lines in the neighbour- 
hood of Newcastle—from New Bridge-street Station to Monk- 
seaton and back to Newcastle -i4 Tynemouth and Wallsend ; also 
on the Quayside branch, and on the new light railway between 
Gosforth and Ponteland. 

The coal trade is showing improvement—exports are good and 
omg are stronger. Best steam coal cannot well be had under 

1s. 6d. per ton, and best gas at 10s., both f.o.b. Foundry coke is 
at 18s. per ton f.o.b., and furnace coke lds. 3d. to 15s. 6d. for 
medium quality delivered on Teesside. Mr. H. W. Taylor, under- 
manager of the Washington Coal Company’s new pits at Washing- 
—_ Co. Durham, has been appointed manager of silver mines in 

exico, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Business has been comparatively quiet in the past week in 
consequence of the holidays. Work was generally resumed by 
Tuesday last, but there is still a good deal of dislocation, and a few 
days will yet elapse before matters will have resumed their normal 
condition. At the same time, the outlook is fairly encouraging. 
The expectation is that the demand for both raw and manufactured 
iron will be active during the remainder of the year. American 
advices are to the effect that, while the markets are likely to 
fluctuate, there is a large amount of business in prospect in 
connection with railway and other public enterprises to which they 
are committed in the States. 

The Glasgow pig iron market has been quiet, and the tone a 
shade easier, but this is ascribed to the holidays. Scotch warrants 
have sold at 56s. 6d. for delivery in seven days. Cleveland 
warrants have been done at 51s. 1d. to 50s. 114d. cash, 51s. 34d. 
six days, and 5ls. 5d. to 51s. 2d. one month. Cumberland 
hematite is quoted 59s. 10d. to 60s. cash, and 60s. 3d. one month, 
but there has been practically no business doing in this class of 
iron, which is too high in price for use in Scotland. 

The prices of Scotch makers’ pig iron are well maintained as a 
whole, and insome cases 6d. tols. higher. Lower-priced brands are 
becoming very scarce, and some of them are not quoted by merchants. 
Govan, No. 1 is not quoted; No. 3, at Glasgow, 59s.; Carnbroe, 
No. 3, 55s. 6d.; Clyde, No. 1, 66s. 6d.; No. 3, 58s. 6d.; Calder, 
No. 1, 67s.; No. 3, 58s. 6d.; Gartsherrie, No. 1, 67s.; No. 3, 
59s.; Summerlee, Nos. 1, 70s.; Nos. 3, 59s.; Coltness, No. 1, 70s.; 
No. 3, 59s. 6d.; Langloan, No. 1, 70s. 6d.; No. 3, 59s. 6d.; 
Glengarnock, No. 1, 68s. 6d.; No. 3, 58s. 6d.; Eglinton, at 
Ardrossan or Troon, and Dalmelli m at Ayr, Nos. 1, 59s.; 
No. 3, 55s.; Shotts at Leith, No. 1, 69s. 6d.; No, 3, 59s.; Carron, 
at Grangemouth, No. 1, 69s.; No. 3, 59s. per ton. 

In most places the furnaces are again in full blast. The total 
number blowing in Scotland is 86, compared with 74 at this time 
last year. No reliable figures are available with reference to 
makers’ private stocks, but the general impression is that, 
notwithstanding the large output, they are being materially 
reduced. It is quite evident that forge and foundry iron is 
becoming scarce. 

The demand for Scotch hematite is gradually getting back to 
what it was previous to the holidays ; and there is every prospect 
of a good, steady business being done. For this class of iron 
merchants quote 61s. 6d. to 62s, for delivery in railway wagons 
at the West of Scotland steel works. 

The pig iron ship ts are rily reduced in amount by 
the stoppage of labour. From the different Scottish ports they 
total 5708 tons, which is 2432 tons less than in the corresponding 
week of last year. The total shipments for the present year to 
date are now 187,719 tons, showing an increase of 30,785 tons over 
the aggregate quantity despatched in the corresponding period of 
last year. The week's arrivals of Middlesbrough pigs at Grange- 
mouth were 4728 tons, a reduction of 7231; but the total imports 
to date are 289,973 tons, being 46,889 tons more than in the same 
period of 1901. 

There has been a steady draught on the stocks of pig iron in the 
Glasgow public stores, the weekly reduction being Bob 1200 tons 
on the average, and the total stock is little more than 45,000 tons. 

The finished iron and steel trades are fairly well supplied with 
orders, and they are looking forward with some confidence, not 
only to a continuance, but to an extension of business. In some 
quarters, however, there appears to be a feeling that thereisadanger 
of too much being expected from South Africa in the way of 
business, 

There has been a fair business in the coal trade, the shipments 
being good for a holiday time, while the inquiry for home use is 
well maintained. Prices of coals are nominally unchanged. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
A DECIDEDLY better tone has begun to characterise the coal trade, 
and coalowners are hopeful that in early autumn, when contracts 
are generally formed, prices may rule better than was at one time 





feared. Cape Town is increasing in demands, and last week an 
important contract was entered into with the Cape Railway for the 
supply of 120,000 tons coal, over the twelve months, at 32s, 8d. 
This was secured by Pyman, Watson and Co. Another, almost as 
important, was obtained by Powley, Thomas and Co., for 100,000 
tons best Monmouthshire coal, to be shipped vid Cardiff, from 
November, to Venice, Ancona, Brindisi, and Leghorn. Prices are 
rumoured to average 20s. 6d. for c.i.f. I note that coal shipments 
are being made more frequently to Cronstadt, and Monte Video 
is being well supplied. I referred last week to the spirited move- 
ment in coal mining going on in North Wales. I now hear that 
Birmiogham capitalists have acquired the Bettisfield and New Flint 
Collieries, and will have a large coal area. 

It was stated on ‘Change, Cardiff, this week that brisk ship- 
ments of coal are certain for the whole month of August. Patent 
fuel is also in strong demand, and better reports are to hand from 
Swansea ; last week the despatch exceeding 15,000 tons. Cardiff, 
which is receiving quantities of iron ore from America this week, is 
forwarding patent fuel, coke, and-coal to that destination. 
Cardiff quotes 15s. 6d. to 16s.; Newport, lds. to 16s.; and the 


latest Swansea quotation for fuel is from 13s. 6d. Cardiff 
despatched in one carge this week 2000 tons to France. In coal 
it will be seen that prices remain much about the same. House 


coal is in very poor demand, and prices are going down steadily. 
I give latest quotations for house, and need scarcely add that these 
are by no means firm, and lower ones are readily accepted. Best 
steam is firm, and so too, in degree, best seconds and drys; 
and small during the last few days has shown an upward 
tendency. 

Latest Cardiff prices are :—Best steam, 15s. 3d. to 15s. 6d.; 
seconds, 14s. 6d. to 14s. 9d.; drys, 13s. 6d. to 14s.; best small, 
8s. to 8s. 3d.; seconds, 7s. 6d. to 7s. 9d.; other kinds from 6s. 6d.; 
best Monmouthshire, 13s. 3d. to 13s. 6d.; seconds, 12s. to 12s. 9d.; 
best semi-bituminous small, 7s. to 73. 3d.; seconds, 6s. to 6s. 3d.; 
best house coal, 14s. 6d. to 15s.; seconds, 11s. 6d. to 13s. 6d.; No. 3 
Rhondda, l4s. 3d.; brush, lls. 9d. to 12s. 3d. ; small, 9s. 6d. to 
10s.; No. 2 Rhondda, lls. ; through, 8s. 6d. to 9s. 6d.; small, 
6s. 6d. to 6s. 9d. 

Pz tent fuel, 15s. 6d. to 16s. Coke continues in vigorous make 
and despatch, cargoes going to China and Spain, and a very strong 
home trade. Latest prices furnace 17s. 6d. to 18s, 6d.; foundry, 
19s. to 22s.; special, 23s. to 23s. 6d. 

Pitwood firm and in good request, 18s. 3d. to 18s. 6d. Supplies 
have been coming in feebly, and the tendency in the market is to 
advance. 

On 'Change, Swansea, this week prices of anthracite were stated 
to be easier, but it will be seen that quotations are retained :— 
Best malting is selling at 20s. ; seconds, 18s.; big vein, 16s.; red 
vein, lls.; machine-made cobbles, 2ls.; ditto, nuts, 25s. ; rough 
and fine , lls. 6d.; rubbly culm, 5s, 3d. ; duff, 3s. Steam 
coal, 14s, 6d.; seconds, lls. 6d. Bituminous coal: No. 3, Rhondda, 
13s. 6d.; No. 2, Rhondda, 1]s. 6d., all Swansea, f.o.b., cash 30 
days, less 24. Patent fuel, 13s. 9d. Coke: Furnace, 17s. 6d. ; 
foundry, 19s. 6d.; pitwood, 18s. 

There is still a degree of unrest amongst the colliers. At 
Cyfarthfa the intention is to give notice amongst some of the 
colliers, so as to weed out non-unionists, In the Ogmore Valley 
on Tuesday there was an important meeting held at Nantymoel, 
when a resolution was carried that holidays should be kept on 
August 4th, 5th, and 6th. The judgment in respect of the last 
stop-day is not awaited with much concern. The chief excitement 
at present is the antagonism between Federationists and non- 
unionists. 

Llanelly is supporting northern industries, to the loss of those 
nearer home. Last week 500 tons steel rails and bars, and 390 tons 
pig iron came from Harrington, and 470 tons pig iron from Ulver- 
ston, and this week the Mannesmann Company obtained a cargo of 
steel blooms from Sundeval. Newport received this week 1000tons 
steel billets from Rotterdam, and 1600 tons pig iron from Bilbao. 
The only important steel export from Cardiff last week was 700 
tons bars and plates to Cadiz. The iron and steel works are busy, 
and, as in tin-plate works, repairs and improvements are visible in 
many quarters. Re-lining furnaces is a feature at Dowlais, and 
there a large make of steel rails is noticeable. Dowlais and Ebbw 
Vale in particular continue toimport iron ore largely from Spanish 

rts; Swansea also is well in evidence, receiving last week 3420 
tons. In the Swansea district there is good work being done ; the 
Landore Works of Wright and Butler are active, and half-a-dozen 
mills at the Mannesmann Works are turning out well. All the 
copper works are busy, and the spelter trade flourishing. Some 
slight changes have taken place at Ebbw Vale, and a few stoppages 
made, but no important alteration likely, and marketsare regarded 
as much be ter than at iast report. 

The tin-plate trade continues in a hopeful state, and but for 
tonnage not coming as freely as expected, stock would show this. 
The activity at the works is marked, and this week nearly a 
dozen large steamers are waiting, several from America, two from 
Russia, and destinations as varied as China and Holland. Black 

lates are in free demand, a favourite sample being from 90 lb. to 
fio Ib. per box of the well-known 20 by 14. The sheet mill at the 
Duffryn has been transformed into one of the usual tin-plate size, 
and improvements and re-starts of mills are common features, 

There was a large make last week, close upon 60,000 boxes ; and 
stocks, on account of delayed tonnage, are nearly 200,000 boxes, 
which shipments this week will materially reduce. The latest 
subject of comment on Change, Swansea, is a decided extension 
of American trade ; and the reports from new fields of business 
are encouraging. 

Pig iron continues to fluctuate, but not to any marked extent. 
Orders in finished iron and steel, it is stated, are being held back 
in consequence of the fluctuation and unsettled state. This, how- 
ever, is only regarded as temporary. Latest quotations are as 
follows :—Pig iron, Glasgow warrants, 56s. 64d. cash ; Middles- 
brough No. 3, 51s. 04d. to 51s. 24d.; hematite warrants, 60s. for 
mixed numbers, f.o.b. Cumberland, according to brand ; Welsh 
merchant bars, £6 2s. 6d. to £6 5s. Angles at usual extras. 
Sheets, steel and iron, £8 to £8 5s. Steel rails, heavy sections, 
£5 10s. to £5 12s, 6d.; light, £6 10s. to £7 10s. f.o.t. Bessemer 
steel tin-plate bars, £5; Siemens best, £5 2s. 6d.; all delivered 
in district net cash. 

Tin-plates: Bessemer steel coke, 13s. 6d. to 13s. 9d.; Siemens 
coke finish, 13s. 9d. to 14s.; ternes, 28 by 20 C, double box, 25s., 
25s. 6d. to 26s., 28s.; best charcoal, 15s., 16s. to 16s. 6d.; big 
sheets for galvanising, 6ft. by 3ft., by 30 g., per ton, £10 5s. to 
£10 10s.; finished black plate, £10 10s. to £10 15s.; Canadas, 
£8 15s. to £9. 

Block tin continues to advance, and in consequence tin-plates 
are very firm. Latest price, £129 to £127. Spelter, £19 2s. 6d. 
Copper Chili bars, £52 7s. 6d. to £52 12s, 6d. Lead, £11 7s. 6d. 
or 5s. in advance, Spanish. 

Iron ore at Newport and Cardiff: Tafna, 15s.; Rubio, 14s.; 
Almeria, 14s, 3d. per ton. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

ALL accounts that have been received during this week and the 
last from the iron-producing districts over here are more or less 
unfavourable, stating the general condition of the market for raw 
and finished iron to be dull, in spite of the improvement in demand 
that was noticeable for some articles. Prices are pretty firm. In 
Rheinland-Westphalia the following are the a quotations :— 
German foundry pig, No. 3, M. 61 to M. 62 p.t.; hematite, M. 66 
p.t.; malleable iron feng M. 125 to M. 127 p.t.; bars in basic were 
raised M. 5 p.t. at a recent meeting of the bar mills, and they are 
now standing at M. 115 p.t. Foreign inquiry is reported to have 
increased, Scrap iron is firm, and the girder mills are in lively 
occupation, while those engaged in the production of bars are 


rather moderately employed. In Silesia the pig iron prod 
goes into immediate consumption, and there dm oh tren 
shown in prices last week. Good forge quality was sold at M, 60 
to M. 61 p.t.; basic, M, 58 to M. 59 p.t.; Bessemer, M. 59 to M. 60 
p-t.; and foundry pig, M. 63 to M. 64 p.t. for local consumption 
while for export orders a few marks less are quoted p.t. Hema. 
tite pig iron fetches M. 78 to M. 79 p.t., and spiegeleisen costs 
from M. 89 to M, 92 p.t., free at works. Foreign manganese ore 
is still offered freely, and this causes a further falling off in the 
prices forinland ore. At the girder mills orders come in regularly, 
and there was rather more confidence felt in this branch of the 
iron trade ; M. 105 to M. 110 p.t. is the price generally quoted, 
Little change can be reported from the heavy plate business ; 
many mills are only kept going by export orders that had to be 
taken at very low prices. Common plates in basic cost M. 130 to 
M. 135 p.t., free Dillingen or Essen. The sheet trade shows more 
life, and promises to be fairly brisk for some weeks ahead : 
exports in sheets have been rather heavy recently, but very little 
is gained, as quotations are still so low. Wire and wire nails meet 
with satisfactory request. 

A dull tone prevails on the German coal market, and the prices 
of sale leave no profit. The want of anthracite coal in the Ruhr 
district is keenly felt in those parts ; only some pits near Relling- 
hausen, Werden, and Kupferdreh yield coal that might be taken 
as an equivalent for anthracite, though it does not deserve the 
name ; however, the output of the so-called anthracite is by no 
means sufficient to cover the demand, and heavy lots of English, 
and even American, anthracite have been imported into Germany, 
and though the Rhenish-Westphalian pits are doing their best to 
improve the quality of their coal, these imports have greatly 
increased duri the past few years, Demand is slack in al 
departments of the Austro-Hungarian iron market, and the feeling 
all round is despondent. The same is the case with coal and coke 
in Austria-Hungary. 

There is again no material alteration to be reported with regard 
to the French iron industry ; in the Centre the quietness pre. 
viously noted was very marked last week, alsoin the Nord, but a 
poor trade was done, and if prices have not moved in a downward 
direc‘ion it is because the works are well provided with orders 
which bad been booked previously, and will keep the mills well 
employed for some time to come. 

Coal has been in better request in France lately, the inquiry for 
dry sorts being particularly brisk in the Nord. Exports, on the 
other hand, show a falling off this week against last. During the 
past ten years output in coal has not increased in proportion to 
the consumption. Except in 1893, when production at the French 
collieries decreased considerably, a slight rise could be noticed in 
output, which was 25-6 million tons in 1890 and 32-3 million tons 
in 1900; but the increase in consumption was much stronger, 
35 million tons having been consumed in 1890 and 48-8 million 
tons in 1900. This shows that last year 16-2 million tons coal had 
to be purchased from abroad, while in 1890 only 9-4 million tons 
foreign coal were consumed in France. When it is considered 
that over 10 per cent. of the total consumption in coal is required 
for the French railways alone, one need not be surprised that this 
increasing dependence on foreign supplies is causing some uneasi- 
ness in the political world of France. 

Orders come in a little more freely on the Belgian iron market, 
and better prices could, in a few instances, be realised last 
week. Foundries and machine factories are in particularly good 
occupation, 

Likewise on the Belgian coal market the tendency is more 
inclined to firmness, at least so far as engine coal is concerned. 

The German Economist has published a statement concerning 
the forming of joint stock companies during the first two quarters 
of the present year, which shows that only 50 joint stock com- 
panies, with a capital of 52 million marks, were entered in the 
general commercial register during the period above mentioned, 
against 158 companies, with 158°26 million marks capital, in the 
year 1901 ; 261 companies, with 340°46 million marks, in 1900 ; and 
364 companies, with 544°39 million marks, in 1899. Though the 
decrease was felt in all branches of business, it was most marked, 
so far as the forming of new companies is concerned, in the metal 
and machine industry, in the electric department, in the stone and 
earth industries, and in the brewers’ trade. 

German general import, during the first two quarters of the 
present year, is statistically stated to have been 19,661,486 t., 
against 20,768,497 t. in 1901, and 20,250,396 t. in 1900, the 
decrease being 1,107,011 t. and 588,910t. Export during the 
same period, was 15,789,131 t., against 15,048,869 t. and 
15,867,060 t. in the two preceding years, which shows an increase 
of 740,262 t. against 1901, and a falling off against 1900 of 77,929 t. 
Value of import was, in M. 1000, 2,840,160 this year, against 
2,751,987 and 2,991,252 in the two preceding years. Value of 
export was, in M. 1000, 2,286,725 this year, against 2,136,020 in 
1901, and 2,326,467 in 1900. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT, 


STEAM coal for all descriptions in good demand, and prices firm. 
House coal in fair request, prices unchanged. Exports for week 
ending J uly 26th : Coal, foreign, 56,275 tons ; coastwise, 19,082tons. 
Imports for week ending July 29th: Iron ore, 10,590 tons; pig 
iron, 2510 tons ; steel bars, 1000 tons; scrap, 130 tons; deals, 8984 
loads ; pitwood, 6041 loads. 

Coal : Best steam, 13s. 3d. to 13s. 6d.; seconds, 12s.; house coal, 
best, 15s.; dock screenings, 8s.; colliery small, 7s. 3d. to 7s. 6d. 
Pig iron: Scotch warrants, 56s. 6d.; hematite warrants, 59s. 10d. 
f.o.b, Cumberland prompt; apg oo No. 3, 50s. 104d. 
Iron ore: Rubio, 14s. 9d. to 15s.; Tafna, 15s, to 15s. 6d. Steel: 
Rails, heavy sections, £5 10s. to £5 12s. 6d.; light ditto, £6 10s. 
to £7 10s. f.o.b.; Bessemer steel tin-plate bars, £5; Siemens 
steel tin-plate bars, £5 2s. 6d., all delivered in the district, cash. 
Tin-plates: Bessemer steel coke, 13s. 6d. to 13s, 9d.; Siemens, coke 
finish, 13s. 9d. to 14s. Pitwood: 18s., ex ship. London 
Exchange telegrams: Copper, £52 11s, 3d.; Straits tin, £127 10s, 
Freights weak. 

It is only a short time ago we had to announce a remarkable 
expansion in the trade of Newport in reference not only to new 
imports to the Midlands and an increase in the number of ocean 
liners sailing from this port, but also in reference to the very 
numerous contracts which are being given out for Newport coal by 





| some of the large European railway companies. A further instance 
| of the favour in which Newport coal is held by railway administra- 

tions, steamship companies, and other large steam coal consumers 
is to be found in the fact that the Meridionali Railway of Italy has 
just ordered 100,000 tons of Newport coal, colliery screened. The 
contract has been taken by Messrs. Powley Thomas and Co. at the 

rice of 20s. 9d. c.i.f Venice and or Ancona, and 19s, 9d, c¢.i.f. 
Brindisi and or Leghorn. The quantities for both together work 
out at a mean price of about 20s. 6d. for all the ports, and the 
shipments are to be made from November, 1902, to September, 
1903, This is another instance of the enormous quantities of New- 
port coal which are being taken by continental buyers, and it 
would also point to the desirability of Newport firms being still 
more on the alert to increase the circle of their clients for Newport 
coal, 











IRON AND STEEL INstTITUTE MEETING aT DussELDOoR¥.—In con- 
nection with the forthcoming meeting of the Iron and Steel 
Institute at Diisseldorf, on Septemb rd and 4th, Messrs. Cook 
have arranged for a special conducted tour to leave London on 








September Ist, visiting Amsterdam, the Diisseldorf Exhibition, 
Cologne, Brussels, and Antwerp, returning to London on Septem- 
ber 9th. 
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BIRMINGHAM ASSOCIATION OF 
STUDENTS OF THE INSTITUTION 
OF CIVIL ENGINEERS, 

A LARGE party of members of the above 

Association, accompanied by Mr. John Price, 

M.LC.E., the President, visited Paris last week 

for the purpose of studying modern French 

engineering work. 

Shortly after arrival, the Association was re- 
ceived by M. A. Moreau, President of the Society 
of Civil Engineers of France, at the headquarters 
in the Rue Blanche, In introducing the Associa- 
tion, the senior hon, secretary, Mr. J. E. Wilkes, 
paid a warm tribute to the beautiful way in 
which French engineers seemed to combine art 
with science in their work, English engineers 
could not always be said to do this, for in their 
country popular feeling was on the rise against 
what had been described as the ‘‘uglifying of the 
towns.” In coming to Paris to further study 
their profession, the members of the Birmingham 
Association felt convinced that they could not 
have chosen any one city in which more or finer 
examples of engineering work could be found 
for their guidance. 

In reply, M. Moreau said that he was proud to 
think that it was generally conceded that in 
beautiful work French engineers stood alone ; 
but, on the other hand, <a were continually 
turning to England for technical information, 
and he himself had for a long time read the 
‘‘Minutes of Proceedings” of the Institu- 
tion of Civil Engineers with the greatest 
interest and profit. He was most pleased to 
receive their visit as students, and he thought 
that the enterprise and unbiased desire to learn 
they had shown by visiting a different country 
than their own to acquire knowledge would 
ensure for himself and his society from amo 
those present many whom they would be prow 
to know in the future as colleagues in engi- 
neering. 

Subsequently, the Association was shown over 
the ‘‘ Hotel” of the Society, which, with its 
movable floors and walls, hoists, lifts, and 
mechanical ventilation, is quite a little triumph 
of engineering ; plans were here on view of the 
works to be visited duri the week, among 
which were the Alexander III. Bridge, the Eiffel 
Tower, the sewers, the Jatest surface-contact 
tramway systems, the Metropolitan Railway, 
with its fine generating station, and the magnifi- 
cent generating station of the East Lighting 
Company, at Alfortville, regarding the whole of 
which the engineers-in-charge, with the greatest 
courtesy, furnished the fullest information. 

A pleasant incident cl the excursion. 
Through Mr. T. Caink and Mr. Geo. Green, the 
party presented its best thanks to Mr. J. E. 
Wilkes for the way in which he had arranged the 
excursion and acted as intermediary, together 
with a copy of the statue of the Vénus de Milo, 
and a travelling valise, as permanent souvenirs of 
the occasion, 








CENTRAL LIGHTING STATION, 
SYDNEY CORPORATION. 

ALTERNATING three-phase current is to be 
generated at the Central Station, Sydney, New 
South Wales, and transmitted at a pressure of 
5000 volts by means of underground cables to 
sub-stations, at two of which it will be con- 
verted into continuous - current, to supply 
the three-wire network of distribution mains. 
At four other sub-stations static transformers 
are to be installed, reducing the electro- 
motive force to 240 volts between each of the 
outer conductors and the central point of the 
three-phase star-connected system ot conductors, 
The distributing mains will in this case be four- 
core, the lamps being connected in approximately 
equal numbers between each of the three outer 
conductors, and the conductor which is c¢ ted 
to the central point of the star ; this point is also 
to be connected to earth at each of the sub- 
stations, Messrs. Preece and Cardew are the 
consulting engineers, and devised the scheme 
after a personal investigation by Major Cardew 
into the whole of the local conditions, 

The plant, which will be supplied by Messrs. 
Dick, Kerr and Co., Limited, comprises five 
boilers of the water-tube type—Babcock and 
Wilcox—each capable of evaporating 10,000 lb. 
of water per hour, with mechanical stokers, 
economisers, superheaters, feed pumps, feed- 
water storage tank, condensers, and various air 
and circulating pumps. There will be three 
steam alternators, each consisting of a steam 
engine coupled direct to a three-phase alternator 
and exciter. Two of the steam alternators are to 
be each of 600 kilowatts capacity, the third 
machine having an output of 300 kilowatts. The 
machines will be each capable of giving consider- 
able overload for some time. The engines will 
be of the Ferranti type, and the generators will 
be manufactured at Preston, and will be of the 
standard design adopted by Dick, Kerr and Co., 
Limited, in their machines for the London County 
Council, Fulham, and other contracts. 

The contract, we are informed, also covers the 
whole of the pipe work, travelling crane, and 
storage battery and sub-station work, 

It will amount in all, including erection, to 
between £50,000 and £60,000. 











TRADE AND BUSINESS ANNOUNCE. 
ME 


_ THe Shropshire Iron Company, Limited, 
informs us that it has closed its office, 5 and 6, 
Winchester-street, London, and its address in 
London is now 171, Palmerston House, Old 
Broad-street, London, E.C. 

WE are informed that Mr. M. 8. Friede, of 
New York, has taken up the sole agency for the 
sale of the McKiernan Drill Company’s rock drills 
and air compressors, and that the London 
management will be taken Ms by Messrs. A. E. W. 
Gwyn, Limited, 75a, Queen Victoria-street. 

WE are asked to state that the British Schuckert 
Electric Company, Limited, supplied through 
their agents for Scotland, Paterson, Bell and 
Co,, Limited, of Glasgow, a number of motors, 
varying in age from 80 horse-power down- 
wards, for the electric power plant at the Lin- 


wood Paper Mills, described in our issue of the 
18th ult, 





THE PATENT JOURNAL. 
Condensed from “ The ae Oficial Journal of 


Application for Letters Patent. 


D@™ When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 

16th July, 1902, 

15,812. Snips, F. W. Zimer, London. 

15,813. Lirg-savina Device, E. Bunting and Wilson 
and Bennett, Limited, Manchester. 

15,814. Dynamos and ELxctro-motors, R. F. Hall, 
Birmingham. 

15,815. ELectric Fusz Boxss, The Electric and Ord- 
nance Accessories Company, Limited, and R. F. Hall, 
Birmingham. 

15,816. CoaTep ALIMENTARY Propvcts, L. Heilmann- 
Taylor, Manchester. 

15,817. Lapies’ Bevts, W., J. A., and J. Gaunt, Gar- 
grave, Yorks. 

15,818. FREE-WHEEL CLUTCHES, J. R. Avern and H. 
Garratt, Birmingham. 

15,819. Micirary Horsz AmBuLance, J. W. Glover, 
Warwick. 

15,820. Power Presszs, G. H. Hards, Birmingham. 

15,821. System of TemPpERATURE Finprna, K. Quaney, 
Stafford. 

15,822. AUTOMATIC SANDING APPARATUS, F, Marshall, 
Manchester. 

15,823. Etecrricat Fuse Boxss, G. H. Nisbett, 
Liverpool. 

15,824. ELecrric Rartway Ratt Bonps, G. H. Nisbett, 
Liverpoo 

15,825. ELrecrric Rattway Ratt Bonps, G. H. Nisbett, 
Liverpool. 

— COLLAPSIBLE FuRNITURE, O. Samuelson, Liver- 
pool, 

15,827. Tunng Livinos, J. Fielding, Gloucester. 

15,828. SEPARATING FLUIDs, J. W. Macfarlane, Glas- 
gow. 

15,829. Rammine Macuing, H. L. Lack, London. 

— Hyprocarzon Enainz, W. G. Potter, Wimble- 

on, 

15,831. Weavinc Suutties, J. Waddington, Bradford. 

15,832. TeLerHongs, H. L. P. Boot and H. J. Dawes, 
Tunbridge Wells. 

15,833. Prorectors for Pgns, J. A. G. Ross, Newcastle- 
on-Tyne. 

= Duptex Gavuce for Bricks, F. S. Plant, Wat- 

0) 





rd, 

15,835. Sewace Tanks, L. H. Larmuth, jun., Man- 
chester. 

15,836. CoLoukinG Ciora, Cox Brothers, Limited, and 
J. C. Methven, Dundee. 

15,837. Timinc the ARRIVAL of Piczons, W. A. and 
R. A. Woodhead, Leeds. 

15,838. MaNuracturRE of PorTLAND CEMENT, G. A. 
Jarvis, Salop. 

15,839. CLoc Braxg, J. C. McCulloch, Glasgow. 

15,840. TREADLEs for Cycuzs, F. F. Figgis, Belfast. 

15,841. Locks for Garments, W. Dresel, Berlin, Ger- 
many. 

15,542. ELECTRICALLY-DRIVEN Hoists, J. C. Etchells, 
Manchester, 

15,843. Topacco Smoxine Pipgs, J. T. Hibell, Bir- 
mingham. 

sr Brush Hay Tepper, A. Lowis, Sanquhar, 


15,345. Desk, K. Senz, Berlin, Germany. 

15,846. Opgninc Movutpine Boxgs, A. Kiihnscherf, 
jun., Germany. 

15,847. Mrrrors, E. L. Turner, London. 

15,848. Rackets for Prayinc Games, F, H. Ayres, 
London. 

15,849, Process for Makinc ARTIFICIAL StTong, Sut- 
cliffe, Speakman and Co., Limited, and E. R. Sut- 
cliffe, London. 

15,850. Prgumatic Tires, W. Croftsand W. Mackereth, 
London. 

15,851. METAL-TURNING Macuings, E. Trobeck, Bir- 
mingham. 

15,852, MINERAL-CRUSHING Macuing, F. E. Whitham, 
London. 

15,853. CycLe Brakg, J. F, Sargeant, London. 

15,854. Puzzie, D. Craven and J. Baker, London. 

15,855. Supptyine Gas to Lanterns, F. Brown, 
London. 

15,856. Gotr Batt, H. M. Singer and D. and W. 
Auchterlonic, London. 

15,857. Burners for Liguip Furst, W. J. Osborn, 
London. 

15,858. Game, J. A. Taylor, London. 

15,859. > Cans, F. A. Schouten.—(G. Hamilton, Ger- 
many. 

15,860. HicHh PowER INCANDESCENT BurNeER, W. G. 
Potter, Wimbledon. 

15,861. Game, E. de L. Little, London. 

15,862. — MATERIALS, A. J. Boult.—(0. Sening, 
Germany. 

15,863. Loom Batrens, British Automatic Loom Com- 
pany, Limited.—(IV. B. Brskine, United States.) 

15,864. TELESCopic CycLe Pumps, A. Klumpp, London. 

15,865. ATTACHMENT for Fasrics, A. J. Boult.—({K. 
Krause, Germany.) 

15,866. Fastener for a SADDLE GirTH, C. D. M. Jones. 
—-(R. G. Jones, India.) 

15,867. Fiurp Gavuags, J. Oxley, London. 

15,868. Means for AERATING Beer, E. C. Harvey, 
London. 

15,869. Frytsuine Lensgs, W. A. Oubridge and H. L. 
Ettinghausen, London. 

15,870. PERMANENT Way of Tramways, E, Parry and 
F. W. Bidder, London, 

15,871. Metat Brackets, E. Schumacher and J. F. 
Pease and Co., Limited, London. 

15,872. Carnriaces for Invauips, E. J. Humphry, Bir- 
mingham. 

15,873. ANIMAL Traps, W. and G. Sidebotham, Bir- 
mingham. 

15,874. CARVING Desians in Woop, D. Stanhope and 
W. S. Waithman London. 

15,875. Horse Cuipprrs, E. Chat, London. 

15,876. Morpants for Dyxtine, A. G. Bloxam.—(N. 
Koursanoff, Russia.) 

15,877. VigewIna CINEMATOGRAPH Picturgs, A. E. E. 
Breard, London. 

15,878. Steam Enarngs, E. B. Potter, London, 

15,879. TratLine CarriacEs for Cycies, F. W. Rush- 
brooke and 8. C. Corbett, London. 

15,880. StgaM Motors, W. K.-L. Dickson and G. 
Cuccotti, London, 

15,881. GRINDING CEMENT CLINKER, P. W. Tolhurst and 
H. Skinner, London. 

15,882. CLEANING Roaps, H. Denis-Cockeram, London. 

15,883. Sanp Biastina, A. J. A. G. Marichal, London. 

15,884. Pumps, A. J. A. G. Marichal, London. 

15,885. THATCHING Sp1Kg, C. 8. Padfield, London. 

15,886. Boot CLeanina Macutines, A. Gajardo, M. 
Franquet, and W. Murdoch, London. 

15,887. Sprkrr Burner, C. Abner, London. 

15,888. Heatinc Tusg for Box Irons, C. Abner, 
London. 

15,889. Makino LinoLevum, L. W. Seeser, Liverpool. 

15,890. MakinG Lino.Eoum, L. W. Seeser, Liverpool. 

15,891. Propucine Lrno.eum, L. W. Seeser, Liverpool. 

15,892. Boots, E. A. V. Coleman, Liverpoo! 

15,893. CasEMENT FasteNERS, E. H. Cummins, London. 

15,894. Provectiixs, 8. Stiickgold, London. 

15 =, Vessets for ConTaIninc BgrEr, E. Pace, 

mdon. 

15,896. Pennoipgrs, O. A. Bown, London. 

15,897. Testine Lusricatine O11, J. Y. Johnson.—(The 
Elektrizitdts Actien-Gesellechaft vorm. W. Lahmeyer 
and Co., Germany.) 

15,898. Wneets, E. Rimer, London. 

15,899. ConTROLLING Sianats, R. E. Ellis.—(E. W. 
Stoney, India.) 

15,900. BoiLeR Fives, E. Gearing and W, Rainforth, 
London, 





15,901. Lusricators, T. Coulthard and Co., Limited, 
and C, Dandy, London. 
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15, post ANTI - vibRATION Supports, A. Dittmar, 
mdon. 

15,903. Deronators, G. F. Beutner, London. 

15,904. Tow1ne Rops, C. E. Sibson, Leicester. 

15,905. Sarery AppLiance for TWo-WHEELED VEHICLES, 
C. Grayson, Liverpool. 

15,906. Receptacies for Gas, C. Goldstiicker, Kings- 
ton-on-Thames. 

15,907. Harmontums, I. Hooghe, Kingston-on-Thames. 

15,908. CLeansinc TRaMway RalIzs, F. Krajca and C. 
F. Riether, Baden, Germany. 

15,909. Gauce Grass Protector, C. A. Booth and O. 
8. McKay, Manchester. 

15,910. Covers for Tops of Tramcars, J. Chapman, 


eston. 
15,911. Woopen Boxes, 8. E. Haskin, Glasgow. 
15,912. Process for Curtna Corree Berries, 8. E. 


askin, gow. 

15,913. FrREE-WHEEL CLutcH for CyciEs, C. A. Hyde, 
Birmingham. 

15,914. Hotpgrs for NewsPAPER ConTENTS BILis, A. 
Williams, Birmingham. 

15,915. Motor VEHICLE WHEELS, L. Heilmann-Taylor, 
Manchester. 

15,916. Exrractinc Gop from Orgs, J. B. de Alzu- 
garay, London. 

15,917. Burninc Liquip Fue. in Steam Borvers, J. 
Weir, Glasgow. 

15,918. Sarety Pepay Apparatus, J. Gouldburn and 
the British United Shoe Machinery Company, 
Limited, Leicester. 

15,919. Tramway Devices, J. W. Harrop and E. Sykes, 
Halifax. 

15,920. ArticLe of Wearinc AppargEL, 8. Brook, 
Huddersfield. 

15,921. AUToMATIC CHANGE SHUTTLE Looms, A. Sowden, 
Halifax. 

15,922, SauTrte CuEckine Device, E. Lord and B. 
Harker, rd. 

= Domestic Fireriaces, F, W. Breakey, Shef- 

eld. 

15,924. Mourupieces of Topacco Pirgs, F. Weiner, 
Live . 

15,925. Tseace Cars, R. Lucas, London. 

15,926. DetTacHaBLe Link Cuaty, T. McIntyre, Edin- 


burgh. 
15,927. BoxrLess Rai Jornt, J. L. Powell, Penarth, 
Glam 


15,928. Sxips’ Ruppers, H. Beswick, Manchester. 

15,929. Boxss for DispLayrnc Biscuits, W. Carr, Man- 
chester. 

15,930. SLasainc Macuings, W. Simpson, W. Bleakley, 
and T. Pollett, Manchester. 

15,931. Yoxe-preces for Rim Brakxs, J. Marston, 
Limited, and W. Hough, Wolverhampton. 

15,932, PuLtgy Bock, C. W. A. Taylor and J. Storey, 
Liverpool. 

15,933. Tap Firrives for Breer Casxks, A. Jewell, 
Southampton. 

15,934. SoLDER Preparations, C. Lowe, Manchester. 

15,935. Evectric TramcaR Lir&-SaAviInc GuARD, J. H. 
Sadler, Newcastle-on-Tyne. 

15,986. Rarn-proor Tramcar Szat, J. A. C. Ruthven, 
Sandymount, Co. Dublin. 

15,937. Coittne Rop, N. K. Turnbull, Manchester. 

15,938. Hat PLankinc Macutivygs, T. Robinson, Man- 
chester. 

15,939. Appinc Macutnyg, S. Hartmann and E. Hiusler, 
Berlin. 

15,940. Typewriter, W. Jago, Cornwall. 

15,941, PERPETUAL CALENDARS, J. E. Taylor and Petty 
and Sons, Limited, London. 

15,942. CuEst Prorsctors, J. Fenwick and R. Ingham, 
Burnley. 

15,943, Decorative CovERincs for WALLs, D. T. Donald, 


mdon. 

15,944. ELecrricaL Motors, The Tangye Tool and 
Electric Company, Limited, and A. H. Bate, 
London. 

15,945. Lecornes, T. W. Hill, London. 

15,946. CoupLines for RaiLway VEHICLES, T. Glaister, 


London. 

15,947. RarLway Wacon Hanp Braxgs, W. Heslop, 
London. 

15,948. Or. Stoves, W. H. Wilder, London. 

15,949. Brusues for Etectric GENERATORS, 8. Jevons, 
Birmingham. 

15,950. Rorary Enatngs, J. C. Hagerty, London. 

15,951, FLUID-PRESSURE Brakes, M. W. Hibbard, 
London. 

15,952, ELecrric Motor Controt, W. S. Andrews, 
London. 

15,953. ConTROLLERs for ELectRic Motors, R. H. Read, 
London. 

15,954. ELecrric Switcuess, C. D. Haskins, London. 

15,955. Switcues, E. M. Hewlett and T. E. Button, 
London. 

15,956, ELEcTRIc LypICATING INSTRUMENTS, R. Fleming, 

on. 

15,957. ManvuracturE of Briqvetrss from Rervuss, E. 
Jilek, London. 

15,958. MANUFACTURE of BriquEtTes, W. F. Collins, 


London. ; 
15,959. Raisinc Liquips, Z. W. Daw and J. Richardson, 


ndon. 
15,960. Lusricators, T, A. Hearson.—(F. X. May, 
Germany.) 
15,961. Rotary VenTILaTors, W. C. Tyndale, London. 
15,962. Trunnion Bearings, A. T. Dawson and G. T. 
Buckham, London. 
15,963. Leap Puates for Execrric BaTrEerRiEs, ©. 
Vv lino, London. 
15,964. Vent Peas, A. de Novak, London. 
15,965. Pyeumatic Tirgs, J. H. Hammond, London. 
15,966. ConstrucTION of Presses, E. Hubbard, 
London. 
15,967. Ro.irsc Macutygs for Tosgs, O. Windecker, 
mdon. 
15,968. FeED-waTER Heaters, W. R. Horend, London. 
15,969. Stipe Ruves and Catcuators, W. Crosley, 


ndon. 
15,970. Apparatus for Heatinc Gas, G. A. Mower, 


ndon. 

15,971. Support for Bicycigs, A. F. Spooner.—{J/. B. 
Cret, France.) 

15,972. Butron-HOLE FLowger Howpers, W. Fryer, 
Birmi m. 

15,973. Smoke Consumers for Furnaces, W. T. Keogh, 
London. , 

15,974. Prez Hancers, F. E. Bennett, London. 

15,975. BREECH MECHANISM of OnpNANCE, A. E. Daw- 
son and G. T. Buckham, London. 

15,976. ARTIFICIAL Manure, H. H. Lake.—{The Cyanid- 
Gerellachajt m. b. H., Germany.) 

15,977. E.ecrric Lirts, J. Bush and M. T. Medway, 
London. 

15,978. Propucinc Ammonia by SynrueEsis, H. C, Wol- 
tereck, London. 


18th July, 1902. 
15,979. CiGARETTE Boxgs, Cope Bros, and Co., Limited, 


and T. H. Cope, Liverpool. 
15,980. Prossctites for Riries, P. Bergna, Sunder- 


land. 

15,981. Ra Scrapers, E. M. Munro and H. I. Rogers, 
Bristol. 

—_— CiutcHEs for Cycies, C. A. Hyde, Birming- 


™m. 
15,983, Excavators, T. and O. J. Meacock, London. 
15,984, Lapy’s Sarety Hat-pins, A. Marshall, Notting- 


m. 
15,985. Winpow Buinps, E. G. Simpson and 8. Smith, 
Manchester. 
15,986. VeLocipEpE Drivine Gear, W. Reilly, Man- 
chester. 
15,987. Gotr Batts, A. C. Cormack, Monton, near 
Manchester. 
15,988. Rattway Covup.inas, E, E. Bittenhouse, Man- 
chester. 


15,989. Gas Mzrers, J. Sharp, Glasgow. 

15,990. AuToMaTic RatLway Coup.ines, C. D. Whittall, 
Burnley. 

15,991. Brakes, P. L. Renouf and C. A. Hyde, Erding- 
ton, Warwickshire. 

15,992. Cigantye Wixpows, J. U. Thornton and E. C. 
Lane, Manchester. 

15,993. Fastenines for Cursoarps, A. C. Howell, Bir- 
mingham. 

15,994. Inx Borruzs, V. A. P. Louis, Manchester. 

15,995. Spzep Inpicator, W. Harbinger, South 
Shields, 

15,996. Screws, Bayliss, Jones, and Bayliss, Limited, 
and R. Howarth, Wolverhampton. 

15,997. Laprges’ Sxirts, W., J. A., and J. Gaunt, Gar- 
grave, Yorks. 

15,998. InpicatInc the Friremsc Rance for Guns, 
W. L. White, Hull. 

15,999. Vatve WarTer-ciosetr, H. L. Wethered, 
Bristol. 

16,000. Drawinc Corks from Borrizs, A. T. M. 
Mather, Dundee. e 

16,001. Cookie Pans, W. H. Fletcher and J. G. Hawley, 

Liverpool. 

16,002. InpIcaTING the Firow of Lusricant, P. T. 

Houston, Liverpool. 

16,003. DyEinc TexTILEe Fasrics, H. Réssler, Cologne, 


Germany. 
16,004, AERATED WATER FILLING MacHinz, W. Sutcliffe 
Manchester. 
16,005. Roap Pavine, J. A. Brodie, Liverpool. 
16,006. Winpow Curtain Brackets, R. Morton and 
R. A. Wilson, Glasgow. 
16,007. Rinc Spriyninc Frames, H. A. Smethurst, 


Oldham. : 

16,008. AsHPaN, C. Forrest, A. Sym, and W. Nicholls, 
Manchester. 

16,009. RerLectine Curmyegys for Lamps, L. Sepulchre, 
Birmingham. 

16,010. Umpretta Carrizr, H. D. Napper, Sutton, 


Surrey. A 
16,011. Fout BreatH Inpicatorn, X. H. Leder, 
16,012. ATTACHMENT for Suirts, O. H. Constantine, 
16,013. DRIVING Gear for Cycies, C. Merrington, 


16,014. MEASUREMENT of ExLecrricaL Power, C. V. 
sdale, New Barnet. 
16,015. Etecrrotysinc Apparatus, E. L. Thorp, 


16,016. GauGine the ACCELERATION in the FLY-WHEEL, 
B. C. Pole, Lendon. ' 
16,017. Motor SpgEep Gear, S. Diamant and C. Cozzi, 

London. 

16,018. Boat Davirs, A. N. Hovland, London. 

16,019. Carsoys, A. Hihl, London. 

16,020. Pumps, A. Krahn, London. 

16,021. Borer Tupes, J. F. Hoyne, London. 

16,022. PRESERVATION of Furs, G. Werner, London. 

16,028. Picture Frames, F. Ilga, London. 

16,024, Drawers, M. Kempf, London. 

16,025. PieaTinc Macuines, E. and 
London. 

16,026. NEcK-TIE Ciip, R. Crompton, London. 

16,027. BLock Fus1, V. Stoclet, London. 

16,028, Brake for TWo-WHEELED VEHICLES, H. Harman 
and H. 8S. Hadland, London. 

16,029. WaTER-CLOSET Seats, J. Heidlberger, J. Foct- 
tinger, and R. Hagel, London. 

16,030. Meratiic Packincs for Pistons, G. A. 
Nussbaum, London. 

16,031. REGISTERING the ARRIVAL of PicEons, F. and 
H. Rey, London. 

16,032. Lamps, G. M. Horne, London. 

16,033. Currs, A. Fenwick, London. 

16,034. TRANSMISSION of Power, G. 8. Baker, London. 

16,035. Cravats, H. Pentony, London. 

16,036. Vatves for Pygumatic Tires, J. Gooding, 
London. 

16,037. Yeast Cxiis, R. B. Ransford. — (Pharma- 
ceutisches Institut Ludwig Wilhelm Gana, Germany.) 

16,038. Tanwine, R. C. Parsons, London. 

16,039. SPEED InpicaTor, E. Hatton and H. Jones, 
London. 

16,040. FLUID-PRESSURE RecuLators, A. H. Crockford, 

mdon. 

—_, ExxecrricaL Resistances, A. C. Reyrolle, 

mdon. 

16,042. Exectric Switcues, A. C. Reyrolle, London. ’ 

16,043. ‘‘ Fire Picrurgs,” W. P. Thompson.—{(/. F. 
Eisfeld, Germany.) 

16,044. Construction of Incunators, C. A. Gillingham, 
London. 

16,045. Device for Ty1ne Bows, E. 8. Chase, London. 

16,046. Gas-HEATED Fat Irons, A. Laffitte, London. 

16,047. Srups, E. Michel, London. 

16,048. DyNaMO-ELECTRIC MACHINERY, H. Leitner and 
R. N. Lucas, London. 

16,049. CatcuLaTING Macutne3, A. Rechnitzer, 
London. 

16,050. Propuctnc Cotourine Matrers, J. Y. John- 
son.(The Badiscke Anilin and Soda Fabrik, Ger- 
many.) 

16,051, OvERHEAD Tracks, J. W. Bowley, London. 

16,052. Exorngs, Société F. Charron, Girardot, and 
Voigt, London. 

16,053. Encrngs, Société F. Charron, Girardot, and 
Voigt, London. 

16,054. Motors, Société F. Charron, Girardot, and 
Voigt, London. : 

16,055. Brake for Motors, Société F. Charron, Girar- 
dot, and Voigt, London. 

16,056. ENcings, Société F. Charron, Girardot, and 
Voigt, London. 

16,057. Hook Fastrenines, Société F. Charron, Girar- 
dot, and Voigt, London. Sole 

16,058. CHANGE SPEED for Motors, Société F, Charron, 
Girardot, and Voigt, London. 

16,059. Motors, Société F. Charron, Girardot, and 
\oigt, London. 

16,060. StgaM Pump, H. Davey, London. 

16,061. Hypravutic Enorngs, H. Davey, London. 

16,062. Execrric Rattways, H. H. Lake.—(Gencra! 
Electric Company, United States.) 

16,063. Exvecrric Rattways, H. H. Lake.—(General 
Electric Company, United States.) 

16,064. Exectric Rattways, H. H. Lake.—(General 
Electric Company, United States.) 


R. Cornely, 
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16,065. Nosz Bags, 8. Bennett and H. Langdon, 
Liverpoo! 

16,066. Manuricturtnc Cement, B. H. Thwaite, 
London. 

16,067. SecuRING Pick Hzaps to Hanpies, H. Moly: 
neaux, Manchester. 

16,068. Brakes for Cycies, &c., T. Haydock, 


Bolton. 

16,069. ‘A Pivot Hiner,” J. M. Wilson, Man- 
chester. 

16,070. ConpiTIoNING Yarns, J. H. Chamley, Horsforth, 
Yorkshire. z 

16,071. DevELopina PxotocrapHic Piates, J. N. 
Ludwig, Leicester. 

16,072. Etecrric Motors, W. J. Rollo.—(?. S. Sean, 
India. 

16,073. Eyraiass and SrgcTacLe Frames, J: Trotter, 


G Ww. 

16,074 Buvaxors, F. W. Warrick, London. 

16,075. PERFORATED Screen, T. E. Gardner, Kingston- 
on-Thames. 

16,076. Toys, P. Avery and W. T. Hickinbotham, 
London. 

16,077. Printinc Macurne, W. G. Brown and 8. A. C, 
Todd, Glasgow. 

16,078. Sprayina Distnrectine FL uips, W. Forbes, 
Glasgow. 

— Ropg Guipgs for Srzam TRAWLERS, T. Sudron; 


ull, 
16,080. Firtines for Sun Buiinps, W. T. Robertshaw; 
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16,081. Freep of Swine Macuines, J. A. Scott, 
Dundee. 

16,082. Wrinpows or Winpow CasEMENTs, A. McIntosh, 
Manchester. 

16,083, Cyctz Brake Leversand their Cups, J. Parkes, 
Birmingham. 

16,084. Door Sprines and Hivces, F. Smith, Bir- 
mingham. 

16,085, PaoToGRapHic PLate Houpsrs, C. F. Burslem, 
Manchester. 

16,086. Turnip Cotrers, J. 
Tees, 

16,087. Dryinc Woot, J. F. White, E. Holt, T. Priest- 
man, and the Carding and Combing Machine 
Makers, Limited, Manchester. 

16,088. TRaM Guarp, 8. O, Price, sen., and8. O. Price, 
jun., London. 

16,089. Dryinc CLorass, J. Calder, London. 

16,090. Stanp for Servinc Hors-p’ouvrss, J. Smith, 
London. 

16,091. Lock-nut, T. Best, London. 

16,092. TRamcAR GuarRD, E. Hughes and M. Read, Man- 
chester. 

16,093. MANUFACTURING CIGARETTE Parer, E. H. 
Watson, London. 

16,094. Tuntnc Prss of Pranorortss, J. Owles, 
London. 

16,045. Burners, W. L. Wise.—(B. Schiimann and Co. G. 
m. b, H., Germany.) 

16,096. Burners, W. L. Wise.—(B. Schimann and Co. G. 
m. >, H., Germany.) 

16,097. FaED-waTER Recucators for SrraM GENERA- 
tors, A. G. Mumford and A. Anthony, London. 

16,098. Frreproor Recepraciges, K. Heinrich and T. 
Haardt, London. 

14,099. Dust-proor Box Covers, O. H. Constantine, 
London. 

16,100. Frreproor MarTerrat, K. Heinrich and T. 
Haardt, London. 

16,101. ‘* Pinc-Ponc” F. Jukes, 
London. 

16,102. Coverines for Fisrous MaTERIAL, C. Shipp, 
Lond 


Plummer, Stockton-on- 


Net BRAcKETs, 


on. 
Bge.t and Putiey Gearre, L. J. C. Souhami, 


16,103. 
London. 
16,104. Merat Sprray Tose, E. Witzenmann, London. 
16,105. Manuracture of Briqustres, J. ck, 
London. 


16,106. Pneumatic PressurE Tester, C. Bullock, 
ndon. 
16,107. Srems of Stamp Mitis, H. M. A. Cooke, 


ndaon. 
16,108. Pumps, A. G. Bloxam.—(Chemische Fabrik 
Rhenania, Germany.) 
16,109. FeepeR for THRaSHING Macuings, T. Loepki, 
London. 
16,110. Lock-nut, 8S. S. Aburn, London. 
16,111. Ggarrtne for Motor Cars, A. Kirchhoff, 


on. 
= LirecvuarDs for Tramcars, O. Morgan, Liver- 


pool. 

16,113. Batt Bgarines, H. Brinkmann, Liverpool. 

16,114. CoLourinc Matrers, R. E. Ellis.—(Société 
Chimijue des Usines du Rhéne anciennement Gilliard, 
P. Monnet, et Cartier, France.) 

16,115. PIANOFORTE-PLAYING APPARATUS, T. R. Shillito. 
(0. Spaethe, Germany.) 

16,116. Printinc Apparatus, A. H. Alexander and A. 

ess, London. 

16,117. Etgectric Motors, R. B. Ransford.—(Dewtsche 
Elektrizitats Werke zu Aachen (Garbe, Lahmevyer and 
Co.), A.G., Germany.) 

16,118. Lirts, Sir W. G. Armstrong, Whitworth and 
Co., Limited, and 8. O. Ferry, London. 

16,119. NEEDLEs, F. G. Carter and C. H. Crone, 


mdon. 

16,120. Makrinc Woopen Marts, F. Dinkelmeyer, 

mdon. 

16,121. TetecRaPH ApraRatus, B. Tychonski and K. 
Dollinger, London. 

16,122. ExTRACTING GoLp from OrE, J. B. de Alzugaray, 
London. 

16,123. WATCH-GUARDING APPLIANCE, W. Kidston, 

mdon. 

16,124, WaTER-sUPPLyiInG Apparatus, R. W. Goodman 
and F. G. Gunbie, London. 

16,125, WATER-LEVEL INDICATORS, J. Dewrance and G. 
H. Wall, London. 

16,126. Mowrye Macutnes, G. G. M. Hardingham.— 
(McCormick Harvesting Machine Company, United 
States. 

16,127. Saips’ PRoPELLING MecuanisM, A. Maruschek, 

mdon. 

16,128. Printinc Macurygs, S. Matthews, London. 

16,129. Letrer Fixg, C. Patient, London. 

16,130. ELectric Furnaces, A. Sim, London. 

a "ene for TaBLE Napkins, E. R. Hiibner, 

ndon. 

16,132. Matcupox, A. Valette, London. 

16,133. Courtine PasTespoarD, H. O. Unterdérfel, 


London. 

16,134. PHotoGRapHic Bats, R. Hoh and W. Hahne, 
London. 

16,135. GaRmMENT SusPENDER, L. Schéttelndreyer, 
London. 


16,136. TREATING PHoToGRaAPHIC PLatEs, H. A. Alston, 
London. 
2lat July, 1902. 


16,137. Spoynine Macaivery, R. J. Wilkinson, Man- 
chester. 

16,138. Dygsturr3a, R. J. Urquhart.—(The Chemische 
Fabriken corm. Weiler-ter Meer, Germany. 

16,139. Bortte for Hotprsc Poisons, A. W. Martin, 
Manchester. 

16,140. Weavine In1T1as, J. Lucas and C. Vorsteher, 
Barmen, Germany. 

16,141. Esectinc Mecuanism for Guns, W. Baker, 
Birmingham. 

16,142. CLostnc Switcugs, J. Edmondson, W. A. 
Purdon, J. W. Dawson, and Edmondson and Purdon, 
Limited, Halifax. 

16,143. SusPENDING Evectric Licut PEnpants, A. 
White, Sunderland. : 

16,144. PULLEY BLock, C. W. A. Taylor and J. Storey, 
Liverpool. 

16,145. Brakes, J. G. Morrison and R. B. Bowker, 
Birmingham. 

16,146. INTERNAL ComBusTION Enornes, W. P. Warren, 
London. 

16,147. THREAD Gurpgs, G. Skinner and F, Hardman, 


ton. 

16,148. Creat for Fastentnc Hatcn Covers, J. H. 
Thomas, Sunderland. 

16,149. VaLves for Prgumatic Tires, N. Wood, Man- 
chester. 

146,150, CLEANING Topacco Pirgs, J. Holloway, Bir- 
mingham. 

16,151. Lzap Pencit Appiiance, A. Marshall, Bir- 
mingham. 

15,152. PowpDER SPRINKLER Furnace, E. C. L. Close, 
London. 

16,153. Wet Meters for Arr, Gas, &c., W. Alexander, 
Edinburgh. 

16,154. ELectric CABLE Hanoers, I. V. Zealander and 
W. Wilson, Manchester. 

15,155, Gas Cooxrinc Ranoxs, Fletcher, Russell and 
Co., Limited, T. W. Fletcher, and J. Neil, Man- 
chester. 

16,156. PicturE Frames for Corners, J. S. Rhodes, 
Birminghain. 

16,157. Comstruction of Steam Tursinxs, T. Parker, 
Wolverhampton. 

16,158. Devick for DELIVERING ARTICLES, R. Liwe, 
Berlin. 

16,159. ADVERTISING AppaRaTus, A. Taylor, Gorton, 
near Manchester. 

16, a een Lamp Ho.pers, T. Chalmers, Man- 
chester. 

16,161, Motor Cyrcigs, J. Taylor and A. H. M. Close, 
London. 

16,162. TasLe Brackets, H. Tibbins, London. 

16,163. Moron Car Lamps, H. Lucas and J. Perry 
London. 





16,164. Bank Taps, W., J., and J. Bennett, Birming- 
16,165, FIRE-EXTINGUISHING Apparatus, W. N. Stewart, 
16,166. vee Fione, F. Manson and F. Ames, 
16,167, , for Rees of Corron, C. Lascelles, 
16,188. eons for Tosacco Pirgs, J. 8. Weingott, 
16,169. TS Mountine Macuing, G. J. Hellery, 
16,170. —_ Brakgs, E. M. Rowse and C. Werts, 
16171. “Gase for Drivina AvuTomosicEs, H. Baines, 
16,172. , ee Apraratus, J. Gaillard, 


mdon. 

16,173. Gamx, A. Bassitre, London. 

16,174. Dygs, C. D. Abel.—( Actiengese//schast fiir Anilin 
Fabrikation, Germany.) 

16,175. Furnaces, A. G, Bloxam.—(F. H. Treat, United 
States.) 

16,176. CHitpREn’s Carriacss, J. G. Churchward and 
G, E. Slee, London. 

16,177. AuToMATIC FIRK - 
London. 

16,178. Fixing IncanpEscENT Lamps, J. W. Kirk, 
London. 

16,179. Steam Borer, N. Foley, London. 

16,180. Toot for Erastinc [NK Marks, 
London. 

16,181. DrRaw1nc Compassss, C. Brandell, London. 

16,182. DRyinc MaNcangsE Orgs, J. E. Goldschmid, 
London. 

16,183, WricHinc Macuinss, A. F. Evans, London. 

16,184. Apparatus for PLayine Gang, J. 8. Akermann, 
London. 

16,185, Receptacces for Ices, J. ‘A. Goetz, Kingston- 
on-Thames. 

16,186. Means for AcruaTING BRakgs, E. G. Hoffmann, 
London. 


ALARMS, H. Stephens, 


L. Kaiser, 


Horse Droprincs, G. Duncan, 
Edinburgh. 

16,188. INTERNAL Combustion Enorngs, A. F. Evans, 
London. 

16,189, INTERNAL CompusTIon Enotngs, A. F. Evans, 

mdon. 
16,190. VENTILATORS, S. H. Jacobson, London. 
16,191. Etecrric Sicnats, W. J. and J. P. Hare, 


London. 
16,192. VENETIAN BLIND ATTACHMENT, C. E. Challis, 

sondon. 
16,193. Apparatus for Heatine Water, J. Hailwood, 

ondon. 


16,194, Sctssors, C. Wellig, London. 

16,195. Fitove Macuiygs, R. Réntgen, London. 

16,196. Macuine for Forminc Loaves, P. Keupper, 

DasTinaTION InpIcaTors, A. K. Baylor, 

16,198. ConTROLLING TraFric on Raitways, H. Bezer, 
London. 

16,199. FounTAINn Pgns, W. T. Rowlett, London. 

16,200. PHonocrapus, J. Brandes, London. 

16,201. Heatinc Borvers, A. Scholl, London. 

16,202, Hoistinc and Conveyine Macutnss, T. Long, 
London. 

16,203. KNOT-TYING H. D. Colman, 

ndon. 
bas eae CIGAR-BUNCHING Macuings, J. R. Williams, 


IMPLEMENT, 


on. 
=, Dynamo Etecrric Macuives, A. Heyland, 
mdon. 

16,206. Propuction of SuLpHURIC ANHYDRIDE, G. W. 
Johnson.—({T%e Verein Chemischer Fabriken in Mann- 
heim, Germany.) 

16,207. Decomposinc Ovens, G. W. Johnson.—(7The 
Verein Chemischer Fabriken in Mannheim, Germany.) 

16,208. VacuuM-BRAKE CYLINDERS, J. C. Milling, 
London. 

16,209. WeicHiInc Macutnes, W. Stevens, London. 

16,210. Lack Maxine, J. F. Markes and A. F. Perry, 
London. 

16,211. Cartripcrs, J. Reinelt and J. Nowarra, 


ndaon. 
16,212. Device for Mzasurine Liquips, A. W. Southey, 
ndaon. 
16.213. Dust-pans, M. Petersen London. 
16,214. PLant Protectors, hk. E. West, London. 
16,215. Maxinc Rerracrory Mareriat, H. A. 
Collins, London. 
16,216. Wire Rope Stopper, J. Lowson, London. 


16,217. Carp Inpex Trays, Xc., W. Fortune, 
mdon. 
16,218. Fotpine Caatrs, R. 8. Clift and W. P. Stanton, 


mdon. 
16,219. WeIcHING Apparatus, G. Hahn, London. 
16,220 BuTToN-MAKING MAcuHINEs, J. Hormby, 


mdon. 
16,221. Grip for Burton-MAKING Macuings, J. Hormby, 
mdon. 

16,222. StENciL Puncna, J. Hormby, London. 

16,223. Lockinc Device for BuTron-MAKING MACHINES, 
J. Hormby, London. 

16,224. BuTTON- FEEDING MECHANISM, 
London. 

BUTTON - POLISHING Macuings, J. Hormby, 

mdon. 

16,226. ELLIPTICAL GEAR for BUTTON-MAKING MACHINES, 
J. Hormby, London. 

16,227, BRakEfor BuTToON-MAKING Macuing, J. Hormby, 
London. 

16,228. SEGMENTAL Gear for BUTTON-MAKING MACHINES, 
J. Hormby, London. 

16,229, STENCILLING MacuInEs for Buttons, J. Hormby, 
London. 

16,230. PicmENT SpRayiInG Mecuanism, J. Hormby, 
London. 

16,231. Stencit Carriers, J. Hormby, London. 

16,232. REGULATING Devices for ELectric Arc Lamps, 
A. N. Thorin, London. 


J. Hormby, 


22nd July, 1902. 
16,233. INTERNAL-CoMBUSTION Enotnes, A. A. Scott, 


16,234. Ctosz Dry Stgam Generator, E. C. L. Close, 
London. 

16,235. RatLway Rat. Joints and Cuatrs, E. and R. 
P. Dodd and T. Wicks, Birmingham. 

16,236. CycLe Frames, A. Sharp, London. 

16,237. CORRUGATED Tugs, J. 8. Grigg, London. 

16,238. New TiTanovus Cutoripge, H. Spence and P. 
Spence and Sons, Limited, Manchester. 

16,239. AUTOMATIC SCREW MACHINES, White and Poppe, 
Limited, and P. A. Poppe, Coventry. 

15,240. SuppLyinc STEAM to BLEACHING KuieERs, J. 
Lever, Manchester. 

16,241. Gotr BALL Hove Tin, E. N. Baines and J. W. 
Schmidt, Manchester. 

16,242, Drawine Pens, W. H. Fowler.—(4: Morris, 
Transvaal.) 

16,243. CycLe Frames, J. Hall, Coventry. 

16,244. ILLUMINATION of LIGHT-VESSELS, J. R. Wigham, 
Dublin. 


16,245. GotF Batts, E. M. Boys, London. 

16,246. Screw Pipz, J. W. Critchiow and W. Galli- 
more, Leek, Staffordshire. 

16,247. Device for Hotpine and Distrisutine Con- 
FEeTTI, T. M. Tripp, Liverpool. 

16,248. Pneumatic Tire, J. W. Riding and W. E. 
Crowther, Manchester. 

16,249. VALVE Caps for Pygumartic Trrgs, A. E. Mitton, 
Birmingham. 

16,250. Propucina Brocapg Errxcts on Faprics, J. 
Liver, Manchester. 

16,251. EygLet Hoigs and Srup for Coriars, E. 
Wilders, Northfieet, Kent. 

16,252. STRETCHING Fasrics, J. W. Kay and C, H. 
Tootal, Burnley. 

16,253. Dossrgs of Looms, J. Ward and J. Ward, jun., 
Halifax. 

16,254. Moutps for Brick-MAKING Macutinges, W. J. 





and J. E. Hewett and C. and G. W. Churcher, 
Southampton. 

16,255. BrusHEs for BoTrLE-wasHING MACHINES, G. 8. 
Stone, Bristo! 

16,256. AppLiancrs for Prope.itina Snips, W. M. 

alters, Liverpool. 

16,257. Iron Torntnc and Borinc Lartues, T, H. 
Gannon, Rochdale. 

16,258. Gas BurNER ATTACHMENT, 8S. H. Blodgett, 
London. 

16,259. Krys for Frre-ciay, M. J. Adams, Leeds. 

16,260. StoracE Tanks for O11, &c., T. Davies, Liver- 
pool, 

16,261. Seats for Tramway Cars, &c., J. Boyd, Glas- 
gow. 

16,262. Prerartne Corton, W. Stern.—(A. Tcherniack, 
Russia.) 

16,263. Cake Tins, E. Randle and H. W. Smith, Bir- 
mingham. 

16,264. ELectricaL Switcues, C. M. Dorman, R. A. 
Smith, and H. G. Baggs, Salford. 

16,265, Cycig Sargty-Lock, G. P. Uhlig, London. 

16,266. CanRiace Lamps, E. J. Sandbrook, London. 

16,267. ACETYLENE GENERATORS, E. W. Lancaster, 
London. 

16,268, Apraratus for Liautina Gas, H. W. Harris, 
London. 

16,269. Stockine SuspenpERs, J. F. Storey, London. 

16,270. New Exvecrric Facta Sic, A. Goldsmith, 
London. 

— am Fitters, A. W. Lewis, Merthyr 

fi 


16,272. Ostarnrinc Zinc from Copper, F. Briinjes, 


ndon. 

16,273. MovaBLe Hoop for Motors, T. Marker, 

mdon, 

16,274. Furnacss, J. T. Shadforth, London. 

16,275. CHANDELIERS, C. Ellis, London. 

16,276. Spors, L. D. Robertson, London. 

16,277. SHreLp for CLinicaL THERMOMETERS, B. J. B. 
Mills. — (Transparent Cellulose Products Company, 
United States.) 

16,278. ARMoUR Pate for Provectices, B. 8. James, 


ndon. 

16,279. TamuBLe, W. Brennand and 8. Lever, London. 

16,280. Sap Irons, G. Finn, London. 

16,281. PREVENTING PRoPELLERS Racina, W. R. May, 
London. 

16,282. Furnaces, T. Murphy, London. 

16,283. Tires, C. H. Wheeler and F. W. Kremer, 
London. 

16,284. Mounts for ArtiriciaL TeeTH, H. D. Justi, 
London. 

16,285. Furnaces, J. Reagan, London. 

16,286. Macuing for Currine Dovcn, A. W. Copland, 


mdon. 

16,287. Hotper for Dentat Orgrations, G. W. Todd, 
London. 

16,288. CoIN-FREED WEIGHING Macuinss, G. Hahn, 


on. 

16,289. Macuinges for Turnina Grinpstonss, 8. King, 
mdon. 

16,290. Tires, C. H. Wheeler and F. W. Kremer, 


mdon. 
16,291. Lamps, J. E. Webb, London. 
16,292. Wats, J. Kulhiinek, London. 
16,298. Execrric Switcues, H. H. Lake.—((eneral 
Electric Company, United States.) 
16,294. ELECTRO-MaGNETIC SwitcuEs, H. H. Lake.— 
(General Blectric Company, United States.) 
16,295. CONCENTRATING SoLuTions, H. W. Hemingway, 


ndon. 

16,296. SgLr-actinc Lusricator, C. Rossi and R. 
Goffi, London. 

7. Construction of CxrtLines, J. Kulhiinek, 
London, 

16,298. PREPARING CYANAMIDE Sats, H. H. Lake.— 
(The Cyanid-Gesellachast m. 6. H., Ge a? 

16,299. GoLr Batis, W. Mills, Sunderlan 

16,300. TRANSPORTABLE BuriLpines, J. Kulhiinek, 
London. 

16,301. Or. Burners, L. A. Pfeiffer and L, D. Staples, 
London. 

16,302. Locomotives, T. D. Smythe, London. 

15,303. DrawtnG Frsrous Mareria.s, L., I. Guion and 
L. J. Wrigley, London. 

16,304. Cootinc Apparatus, A. M. Clark.—(WV. L. 
Moore and J. H. Bromwell, United States.) 

16,305. Potato Creamers, F. W. Ruckstuhl and A. 
Pohlman, London. 

16,306. TREATMENT of Zinc Ore, F. Ellershausen and 
R. W. Western, London. 


London. 

16,308. Vaxives, &c., J. Richardson and J. Buck, 
London. 

16,309. Motors, H. Carmont, London. 

16,310. ManvuractuRE of PROVENDER, 
London. 

16,311, Hanp Traps, E, Edwards.—(H. S. Mitchell, 
United States.) 

16,312. CycLE-pRIvinG Mxrcuanism, M. C. Elliott, 
London. 

16,313. Printisc Macuiygs, H. E. Newton.—(R. Hoe, 
United States.) 

16,314. Typewriters, C. F. nke, R. D. Stackpole, 
and The Fisher Book Typewriter Company, 


London. 

16,315. Lamps, G. C. Marks.—{ The Gervais Manufactur- 
ing Company, United States.) 

16,316. PHotoGRaPHic Likeness, G. N. Pifer, London. 

16,317. PHOTOGRAPHIC APPARATUS, G, N. Pifer, London. 

16,318. PHoToGRAPHic Puates, G. N. Pifer, London. 

16,319. Exectric Lamp Corps, G. C. Marks.—{The 
Crescent Novelty Company, United States.) 

16,320. TyPEWRITING Macuings, H. J. Halle and The 
Fisher Book Typewriter Company, London. 

16,321. Peat FugE., F. White, G. A. Griffin, and A. D. 
Campbell, London. 

16,322. Saws, 8. Lambshead, London. 

16,323. ELectric Stovgs, J. A. Bauer, London. 

16,324, Joist-BoRING Macuings, 8. McClellan, Liver- 


M. Raabe, 


pool 
16,325. Dynamos, J. Davidson, Liverpool. ‘ 
16,326. MANUFACTURING TABLE - GLass, P. Simon, 


ondon. 5 
16,327. Means for Securina Currs, A. Fenwick, 


mdon. 
16,328. Routine Macuings, E. Graber and the Graber 
Ruling and Printing Machines Syndicate, Limited, 
London. 
16,329. Automatic LOADING Firk-ARM, T. Bergmann, 


ndon. 
16,330. DIsINTEGRATING GRAVELS, T. P. Sharman, 


ndon. 
16,331. Rock-DRILLING Macuines, C. W. Thompson, 
London. 
16,332, Cotiectors for ELectric Raitways, J. G. W. 
Aldridge, Luendon. 
16,333. Fasteners for Lapgrs, G. and V. Gdbel, 


London. 

16,334. Securine Rats to SieErERs, P. Douesnel, 
London. 

16,335. ReGuLATING the Suppty of Feep-water to 
Steam GENERATORS, Long Acre Motor Car Com- 
pany, Limited, C. M. Browne, and A. M. Arter, 


mdon. 
16,336. Enornes, F. T. Marshall and J. McN. Allan, 
London. 
16,337. MANUFACTURE of Picments, A S. Ramage, 
ndon, 
16,338. TREATING Ferrous Liquips, A. S. Ramage, 
mdon. 
16,839, INFLATING Pneumatic Tires, F. Schmidt, 
ndon. 
16,340. INpIVIDUALISING INsTRUMENTS, W. S. Burnett, 


mdon. 
16,341, Preventinc the Formation of DELETERIOUS 
Vapours, H. Viertel and Gebrtider, Siemens and Co., 
London. 
16,342, CLosiInc Apparatus for Doors, A. Lamprecht, 
Lond 


mdon. 
16,343. CoLLAPsIBLE Mast, T. Axtell, London. 
16,844, Dryine Cement SIP, F. Kilby, Birmingham. 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


691,907. Sream Boxer, B. A. Keeler and R D, Fildes 
Chicago, 1ll.—Filed May 9th, 1901. ° 
Claim.—In a steam boiler of the flue and tubular 
type ashell,a head detachably fitted to one end of the 
nell, interlocking shoulders between said head and 
shell, a second head for closing the opposite end of the 
shell, tubes interposed_between the heads and serving 


(wai907) 











as stays to limit the inward movement theroof, and 
fastenings for securing the last-mentioned head to the 
a= and clamping the parts, substantially as set 
orth. 


691,977. Mxans ror EvecTinc METAL Pics rrom 
THEIR Mou tps, #. &. Slick, Braddock, Pa,—Filed 
November 23rd, 1808. 

Claim.—{1) Apparatus for ejecting pigs from their 
moulds, comprising in combination with a travelling 
series of moulds, a knocker arranged to strike the 
rear sides of the moulds, the said knocker constructed 
and arranged to bear against the series of moulds and 





be moved backwardly thereby, and having means 
adapted to urge the knocker forward as it is cleared by 
each passing mould, substantially as described. (z) 
Apparatus for ejecting pigs from their moulds, com- 
prising in combination with a travelling series of 
moulds, a knocker arranged to strike the rear sides of 
the moulds, said knocker being suspended, and having 

d di dapted to engage the moulds and 
the manner of a pawl, sub- 





a rE 6 a 
to be actuated thereby in 
stantially as described. 
691,993. Track-sanpinG Device, J. H. 
Anniston, Ala,—Filed Auguat 14th, 1901. 
Claim.—(1) A device of the class specified compris- 
ing a box or casing having sand inlet and outlet 
openings, and an air nozzle having a contracted neck 
and an enlarged discharge opening. (2) A device of 
the class specified comprising a box or casing having 
at its top two openings for feed-pipe connection, and 
a bottom discharge opening in vertical alignment with 


Watters 











SINTON 





one of said openings, said bottom opening being 
arranged within the angle of rest of sand entering 
through the top opening with which it is not in 
alignment, a removable discharge tube removably 
seated at the mouth of the discharge opening, and 
an air nozzle arranged within the box or casing in a 
plane above the mouth of said discharge tube. 


692,022. Wixpinec ror Evectricat MAcHings, B. J. 
Lamme, Pittsburg, Pa.—Filed June 26th, 1901. 

Claim.—({1) In an electrical machine, a slotted core 
having short outer bars and long inner bars and double 
strap end connectors, the strap ends being separated 
and fastened to both sides of the bar ends, and those 
which are fastened to the short bars being both located 
at one side of the long bars. (2) In an electrical 
machine, a slotted core having a short and a long bar 
in each slot, the ends of which are spaced aj , and 
double strap end connecturs, the ends of which em- 





brace the ends of the bars, but are located at one side 
of the bars, to which they are not connected. (3) In an 
electrical machine, a slotted core having a short and a 
long bar in each slot, the ends of which are spaced 
apart, and double strap end connectors, the ends of 
which em! » the bar ends and are riveted together 
in proximity thereto, the straps for each short bar 
being both located at one side of the long bar that is 
in the same slot. 
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THE PORT OF LONDON AND THE 
THAMES. 
No. I. 


For some years frequent complaints have been made 
as to the condition of the Port of London and its navigable 
disadvantages, it being alleged that the trade of the 
Thames is being rapidly diverted to other places owing 
to the difficulties of the navigation from the want of 
sufficient depth of water for modern vessels, of proper 
appliances for rapidly loading and unloading steamers, 
and the divided authority having control over the port and 
navigation. At Jast the pressure brought to bear on the 
Government became so urgent that a Commission was 
appointed by the Board of Trade in 1894 to inquire as to 
the first part of the subject, and a Royal Commission in 
1900 to inquire into the latter allegations, and as to the 
best means of meeting the same. 

This Commission, consisting of Lord Revelstoke, the 
Hon. W. R. W. Peel, the Hon. Alfred Lyttleton, Sir 
Robert Giffen, Sir John Woife Barry, Admiral Sir John 
Hext, and Mr. John Ellis, was appointed in March, and 
their report is dated June, 1902. A very large amount of 
evidence was taken from shipowners, merchants, and 
traders, the Thames Conservancy, Trinity House, Cor- 
poration of London, the London County Council, London 
Chamber of Commerce, dock and railway authorities, 
bargeowners, wharfingers, and other representatives of the 
navigation and trade of the Port; and as to the trade and 
navigation of other ports in the kingdom and on the 
Continent. 

The conclusions the Commissioners arrived at may be 
summarised as follows :— 

(1) That the Port of London has splendid natural 
advantages arising from its position, and the magnitude, 
wealth, and energy of the population around it; the fine 
approach from the sea; its tidal conditions, allowing 
traffic to be easily transported to all parts, while the 
range and velocity of the tide are not so great as to make 
navigation difficult; the land along its shores being 
suitable for dock construction, and all commercial pur- 
poses ; the existence of a large area of wet docks, which, 
although not up to the level of modern requirements, are 
yet capacious and capable of further development. 

(2) The deficiencies of the Port of which special com- 
piaint has been made are due to causes which can be 
removed by a better organisation of administrative and 
financial powers. 

(83) The management of the Port being dispersed 
amongst several authorities and companies has prevented 
any systematic execution of works of general improve- 
ment. 

(4) That from this cause the Port has failed to keep 
pace with the developments of modern commerce and 
the altered requirements of navigation. 

(5) That signs are not wanting of the Port losing the 
high position that it has hitherto held relatively to other 
British and foreign ports for so long, and which from its 
natural advantages it ought still to hold. 

(6) That if proper steps be taken, there is no reason to 
fear that the welfare of the Port will be permanently 
impaired. 

The report itself occupies over one hundred pages, 
exclusive of the appendices and evidence, and may be 
described as a full, impartial, and complete summary of 
the evidence on which the conclusions are arrived at. 
Every interest appears to have been allowed to express 
its views fully and freely. 

The recommendations as to the alterations required in 
the present conditions to bring the Port up to date and 
prevent further deterioration are of a business-like and 
common-sense character, and steer a fair course amongst 
the numerous interests involved. The only evil which 
the Commissioners do not appear to have fairly grappled 
with is that of the right of free access to the docks by 
barges. 

The Port of London is traversed by a long, sheltered 
tidal channel. It is conveniently situated for trading 
with the coasts of this country and with the interior by 
connection with many of the most important inland 
waterways connected with the canalised upper part of 
the river. It is also conveniently near the large trading 
ports of the north of Europe. Its navigation is not 
impeded during part of the year by ice or excessive land 
floods as in some of the continental ports. The entrance 
channels are not of a shifting character or encumbered 
by a bar, and the rise and fall of the tide is not more than 
half of that which prevails in some other large ports. 
The natural depth available for navigation at L.W.S.T. is 
30ft. up to Broadness Point, above Gravesend, 24 miles 
from the mouth of the river. Above this, up to Wool- 
wich, the depth over a fair width of waterway decreases 
from 24ft. to 17ft. Above this to St. Katharine Dock 
not more than 12ft. at low water can be relied on over a 
width of 300ft. to 400ft. Below Gravesend the sharpest 
curve is about 1} miles radius. Between Crayford Ness 
and Barking are reverse curves of 3 mile, and above this 
4 on at Blackwall the radius of the channel is about 
+ mile. 

For over two hundred years the Port of London has 
had, and still has, the largest amount of shipping and 
goods of any port in the world. The rate of increase, 
however, compared with other ports has declined, the 
percentage of increase since 1859 for the decennial 
periods up to 1898 being respectively 39, 43, 37, and 26 
per cent. For the last period, 1890-99, the percentage 
of increase of tonnage has been :—London, 17 per cent. ; 
Liverpool, 13 ; Glasgow, 23 ; Hull, 28 ; Southampton, 67; 
Bristol, 26; Hamburg, 49; Rotterdam, 116; Antwerp, 
51; Havre,2; Marseilles, 832; Genoa, 34; Trieste, 48. 
In explanation of these figures it must be borne in mind 
that in many of the ports quoted above allowance must 
be made for the fact that the rate of increase is on much 
smaller returns than that of London, and that some of 
the Ports, such as Southampton and Hamburg, owe the 
greater part of their increase from the shipping using 
them as a port of call. 





Both the returns of shipping tonnage and value of 
goods show that the imports of London, as of the king- 
dom generally, exceed the exports. In the year 1899 the 
value of foreign and colonial merchandise imported into 
the Port of London was 88°8 per cent. of the whole 
imports of the kingdom; while the proportion of the 
exports was 26°7 per cent. The bulk of the imports enter- 
ing the Port is consumed by the vast population imme- 
diately surrounding it. The Commissioners remark on 
this that the existence upon the Thames of the greatest 
centre of population and market of consumption in the 
world has bestowed upon the Port a huge practical 
monopoly, and that London being sure of a trade 
of which rivals could not deprive it, has not 
had the usual incentives to effect improvements. 
This argument may, however, be strained too far, as in- 
convenience and delay in handling goods, and high 
charges may place the advantages of such a port as 
Southampton above that of London, notwithstanding the 
longer distance of railway transport by which that port is 
handicapped. 

London is now much less the great goods exchange 
for the whole of the north of Europe that it was 
formerly. At one time foreign produce was an almost 
prohibitive luxury only available to the few, and foreign 
ports had no use for “shiploads,” but only required 
“parcels.” Whole cargoes naturally came to London 
as being the largest market. The improvement in 
transport, the increase of wealth and population both 
here and on the Continent, has altered all this, and 
markets for shiploads are available at such ports as 
Hamburg, Antwerp, and Rotterdam. So also with 
colonial produce. As an example, a great deal of Aus- 
tralian wool which formerly came to London for re- 
export now goes direct to the Continent. The silk trade, 
which once was centred in London, has now all been 
transferred to the Continent, and so with many other 
commodities. 

The tendency to cheapen freights by employing 
steamers of very large tonnage will further divert trade 
from London unless the accommodation which the port 
affords be improved to provide for the reception of these 
vessels. If London cannot take these large vessels, they 
will go to other deep-water ports, and the transhipment 
will be made there. The number of steam vessels of all 
nations afloat having a gross tonnage of between 3000 
to 4000 tons was only 317 in 1886; in 1901 the number 
had increased to 1311. Between the same periods the 
number of those between 4000 to 5000 tons increased 
from 110 to 560, and of those above 5000 tons from 40 to 
578. Of the largest class of vessels, excluding war 
vessels, 255 belong to this country, 81 to Germany, 31 to 
America, 18 to France, 11 to Russia, and four to Holland. 
Of the two largest vessels afloat the Celtic has a gross 
tonnage of 20,880 and the Oceanic 17,274. Forty years 
ago it was exceptional for a steamer to draw more than 
22ft. to 23ft.; now steamers are drawing from 28ft. to 
32ft. when fully laden. 

The authorities who have control over the river 
Thames and the Port of London are five in number. The 
Thames Conservancy succeeded the Corporation of 
London in the contro] of the Port in 1875, the constitu- 
tion of the trust having been altered and enlarged in 1894. 
This body has the control of the tidal portion from 
Yantlet Creek to Staines, and from there over the 
canalised portion to Cricklade. It consists of thirty-eight 
members, elected respectively by the Admiralty, Board of 
Trade, Trinity House, the Councils of the counties 
through which the river runs, the Metropolitan Water 
Companies, shipowners, owners of sailing barges 
lighters, and steam tugs, dock-owners and wharfingers. 
It is entrusted with the government and regulation of 
vessels, the maintenance and improvement of the water- 
way, and the removal of wrecks. The affairs of the 
upper and lower navigation are kept separate. The 
income from the latter is derived from tonnage dues, 
rents, tolls, pier dues, &c., and amounts to about £80,000 
a year, and the expenditure to £70,000, which includes 
about £20,000 spent in dredging, showing a surplus of 
£10,000 of income over ordinary expenditure. 

The Commissioners in their report point out that the 
most important function entrusted to the Thames Con- 
servancy is the improvement of the channels of the 
tidal portion of the river. In the year 1887 a strong 
appeal was made to the Conservancy to deepen the 
waterway up to the docks, but nothing was done. When 
the Commission was reconstituted in 1894 an instruction 
was given by the House of Commons to the Committee 
having charge of the Bill that provisions should be 
inserted for authorising the Conservancy to dredge the 
lower part of the Thames and borrow money for the 
purpose. In place of this, at the instigation of the Board 
of Trade, they were empowered to appoint a Commission 
to inquire whether any and what dredging was expedient 
for the purpose of improving the navigation and as to the 
cost. This Commission, consisting of Sir John Wolfe 
Barry, Admiral Sir G. Nares, and Mr. Lyster, was 
appointed in 1894, and after taking evidence made it 
perfectly clear that a low-water channel having 30ft. 
should be provided up to Gravesend. The Thames 
Conservancy submitted to the Commissioners a scheme 
for dredging the river to a depth of 26ft. over a width of 
1000ft. between the Nore and Gravesend. From there to 
Crayford Ness, 24ft.; from there to the Albert Dock, to 
a depth of 22ft. over a width of 500ft.; thence to the 
Millwall Docks, 18ft., over 300ft. A portion of this 
dredging has since been carried out by the Conservancy 
as far as Gravesend, and they are now about to 
commence the dredging up to London Bridge. The 
Commission do not consider these depths as sufficient, 
and recommend that a channel of not less than 30ft. at 
low water should be made from the Nore to the Albert 
Dock. The estimated cost of this deepening from the Nore 
to the Thames Tunnel is put at 24 millions, They also 
advise the dredging in certain parts of the river of holes 
or basins having a depth of 30ft., where large vessels 
could lie afloat, which holes would, when the whole 





scheme is completed, form part of the continuous 
channels. They point out that several deep holes of 
this character have always existed at different parts 
of the river and maintained their depth without any 
dredging. 

The next most important authority having control in 
the Port is the Corporation of the Trinity House, which 
has the management of the lighting and buoying, and 
licensing and control of the pilots. Generally, pilotage is 
compulsory on the Thames, but there are many excep- 
tions. The question as to the free and compulsory 
pilotage, and the liabilities of pilots, is dealt with in the 
report, and it is stated that there are 72 ports in the 
United Kingdom in which pilotage is compulsory, 39 
where it is free, and 13 partly free. Amongst the free 
ports are the Tees, Tyne, Swansea, Cardiff, Leith, Dundee, 
and Cork. Evidence was given before the Commissioners 
as to the burden and injustice imposed on shipowners by 
this compulsory pilotage. At common law the master 
of a vessel who is compelled to take a pilot is not answer- 
able for his acts. If the captain interferes with the pilot 
the owner becomes liable for any damage done, but if he 
assumes an attitude of masterly inactivity the pilot alone 
is answerable, and his liability is limited to £100. If, by 
the negligence of a pilot, a barge containing goods to the 
value of some thousands of pounds is run down, there is 
practically no redress; but if, on the other hand, the 
barge does damage to the ship, the shipowners can sue 
the owners of the barge for the full amount of the 
damage, and in most cases recover their loss. 

With regard to the charges made by the Trinity House 
for lighting and buoying the Channel, it was contended 
that this, not only on the Thames, but all round the 
coast, ought to be an imperial charge, and it was stated 
by Sir Thomas Sutherland that, with the exception of 
Turkey, Great Britain was the only country that charged 
light dues on shipping. 

The Watermen’s Company is the survivor of an old guild 
founded early in the sixteenth century, and had for many 
years a monopoly of the navigation of the Thames. By 
recent Acts the functions of the Company have been 
restricted and defined. No person is allowed to act as a 
waterman or navigate any barge, wherry, or passenger 
boat on the Thames between Teddington Lock and 
Gravesend except freemen or apprentices of the Com- 
pany or watermen licensed by it. At the present time 
there are 5900 freemen, 359 men holding licences, and 
1700 apprentices working on the Thames. It was con- 
tended by witnesses who appeared before the Commis- 
sion that this monopoly does not work for the good of 
the Port, and that if the restrictions were removed a 
better class of men would be secured. On behalf of the 
Watermen's Company it was pleaded that if there were 
no system of qualification the danger to life and property 
on the river would be increased, and that the present 
system affords a guarantee of the honesty of the men 
employed. The Commissioners advise that the powers 
of the Watermen’s Company should be done away with, 
and that employers should be left free to choose their 
own men, but that watermen employed in passenger 
traffic should be licensed by the proposed new Port 
Authority. 








STRUCTURAL COSTS. 
‘By A MANUFACTURER. 
No. V.* 

Tue next type under consideration—that work which 
I characterise as “seen at a distance”—has in some 
respects many features in common with the “unseen ” 
work we have been discussing. It is to be described as 
being erected for purely utilitarian reasons, and will 
include most railway bridges and viaducts, the majority 
of road bridges, exposed warehouse work, station build- 
ings, water, sewage, and gas schemes, «ec. 

Bearing in mind the principles already expressed as to 
responsibility, the designer is confronted with the 
question as to how far should he go in his requirements 
for this class of work, and the answer is rather more 
difficult to determine than in the first class considered. 
It may be that he has in hand, say, a new railway 
station, with girders carrying principals, and supported 
by columns. In this case the girders and principals are 
well overhead, whilst the columns or stanchions are, 
perhaps, planted on the platforms, and are full before the: 
eyes of the traveller. What considerations should guide 
him in such a case? He will probably have orders as to 
the character of work required—whether to be ornate 
and elaborate, medium, or. cheap—and these will,- of 
course, determine the degree of “ floridity” he allows 
himself. But they will not specify the degree of finish 
he should exact, and so he has it in his power to vary 
the contract prices often pounds per ton. In such a:case 
let him look at the question from the standpoints of the 
shareholder, the traveller, and the workman, eliminating 
himself and his own, perhaps, natural desire to “impress 
his mark,” which, if he allowed it full sway, would insist 
on spending the last available penny, and consider how 
they, the real judges, will look at the matter. There are, 
I should say, few shareholders who would care to know 
that unnecessary money was being laid out, and it may 
be taken that they, at all events, would vote solid for the 
least capital expenditure—tempered by the desire that 
the buildings should be equal to their work, more of a 
credit than a disgrace, but just merely neat, and without 
extravagance in their character—bearing in mind that 
their main object is the earning of dividends. The 
traveller, how does he look at it? The majority are 
always certainly more intent on their journey than 
on questions of this nature ; critics there will always be, 
but so long as the arrangements are such as to facilitate 
rather than hinder his present object—so long as defects 
are not glaring, and there is an air of being well-kept 
about everything, and so long as cleanliness abounds, 
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the traveller does not as a rule take much notice; he is 
passive and acquiescent on the whole. Then there 
remains the opinion of the workman. Undoubtedly 
there exists in every man some desire to do work that 
shall be a credit. At the same time, the works has a 
proper appreciation of the difficulties and a nice 
regard for the fitness of things, since it also owes its 
being to a capacity for making profits out of its under- 
takings. Generally speaking, the works will always 
endeavour to put the best side foremost, and will take 
the most care of the most prominent parts. 

It will be allowed, then, that outside the designer there 
exists no strong desire for excessive attention to minutixe 
and great regard to detail, and the policy of the works 
commends itself to me as being most likely to be generally 
suitable. Why should more money than is necessary 
for strength be expended on a structure that is high above 
one? Every penny beyond that is absolutely wasted, 
since its effects are not to be distinguished from below. 
It cannot earn any increment, and no one, after its 
erection, knows of its existence except the painters, 
whose duty it is to clean it periodically. The stan- 
chions or columns that are right in every one’s way it 
may be worth while to consider more particularly, and a 
little extra money spent here on finish may be advisable. 
When designing them bear in mind the exact relative 
importance of the different sections, and modify details 
accordingly. And whilst on the subject of station work, 
it may not be loss to draw attention to the small items 
in girders and principals that so often needlessly inflate 
prices. Connecting plates and links are often shown to 
be cut to various shapes; they are often hollowed on 
their sides in a dual attempt to lessen weight and to 
make them more “sightly.” It should be understood 
that whereas a straight-sided and cornered link or plate 
can be cropped by the shears, a convex or concave side 
must first be punched out and then hand dressed ; and 
this latter process is very much more expensive than the 
former. In the majority of cases it would be far cheaper 
to leave sides straight; more metal might possibly be 
used, but the cost of the curved work will be higher, 
more than neutralising apparent savings in weight. It is 
also to be questioned whether there is any gain in looks 
this way—the straight-sided plates having a severity of 
their own more, perhaps, in keeping with the metal. 

For roofs of moderate span, design is a large feature in 
determining costs. So long as the ordinary ridge roof 
principals are required, the determination as to whether 
bars or rods shall be used will be found to vary costs in 
cases from £1 to £4 per ton. Nowhere so much as in 
this class of work does the advice of ‘“‘ Keep out of the 
smith’s shop” apply, and for roofs with a good or average 
height to eaves, it makes very little difference in ap- 
pearance which type is adopted, it being often hard to 
say from below which is which. Forged eyes, forked and 
slot ends, middles, &c., run up the bill for workmanship to 
an alarming extent. The prices paid to the smith for 
ends, middles, and shutting up being often as high as 
30s. for a 45ft. span; whilst for large spans with their big 
diameter rods, entailing two or three strikers to each 
anvil, the cost seems almost prohibitive. In small spans, 
again, the bolts necessary are not of much count, being 
almost as cheap as rivets, but in larger work they form a 
very considerable item and bulk largely in the works 
costs. A very good example of cheap roofing is that so 
generally adopted by the Mersey Dock and Harbour 
Board for their sheds and warehouses; and as a rough 
guide it may be stated that when the market conditions 
are such that these flat bar principals cost £12 10s. per 
ton, the cost for the same work, of principles made 
from smithed rounds, would average about £15 per ton, 
representing a saving of about 17 per cent. in the first 
case—an item well worth attention. A common practice 
is to swell the ends, or one end of the round main ties, 
screw it, and arrange so that it can be adjusted in tension 
by means of a nut. Possibly the question as to whether 
this is not wanted may perhaps border closely on 
theoretical reasoning, with which we are not immediately 
concerned, but it effects a very real difference in costs, 
and because of this I mention it. In a properly made 
riveted flat bar truss there is no need of such a precau- 
tion ; indeed, the rivets themselves form an insuperable 
obstacle to its adoption. Why, then, should it be con- 
sidered necessary in a bolted principal? If well made, 
according to modern methods, there is no play in the 
bolts, and every strut and tie will take its proper loading 
at its right length. The principle of providing a screw in 
order to adjust for “variations in workmanship” is 
unsound and thoroughly out of date; but the thing has 
been done so many times that it is continually reproduced 
under the impression that it is a necessary adjunct to a 
roof truss. It is in reality not so, and the theoretical 
man who uses such a method for his roofs and neglects 
it for his girders, shows his utter inconsistency ; it is just 
as necessary in the one as the other, and if his girders 
do not need it, neither do his trusses. In the same way 
cotter ends to a riveted bar truss are not necessary. 
Provided the ties and struts are of their proper length, 
the arrangement is wasted; if they are not their proper 
length the principal has no business to be used, it is 
impossible to forecast the alteration to strains. These 
devices are only an encouragement to slack workman- 
ship, are costly to the buyers, and may constitute a 
danger to the structure. If for the costs question only, 
they should be tabooed. Keep everything as plain as 
possible, and you are much more likely to have your 
strengths as you planned them. 

It is somewhat the fashion to discard cast iron now, 
and louvres put on with cast iron standards are getting 
searce. This is a pity, for, generally speaking, the 
arrangement is less costly than steel standards, and the 
difference is more apparent the more complicated it is 
necessary the standards should be. Cast iron is a good 
servant when judiciously used, and by no means so unre- 
liable as some would have us think. Only when, its 
properties misunderstood, it is wrongly applied, is it to 
be feared. It was a base use of a noble metal when 





flat L girders were made of it, and its failure under con- 
ditions for which it is absolutely unsuitable is not to be 
wondered at. It should be most sparingly used when 
tension efforts have to be met, and whilst of great struc- 
tural value in certain cases, such as shoes and standards, 
gutters, &c., for roofs, it is worse than useless in others. 
Many cases have come under my notice where a com- 
bination gutter-girder has been made of it for medium- 
sized roofs. Were a moulder asked to have the design of 
such an arrangement, he would refuse to consider it, for 
the finest calculations will not foretell the strength when 
fixed. Everyone acquainted with foundry practice knows 
well the scheming resorted to in order to keep gutters of 
any form straight and shapely; the cooling is tinkered 
with unmercifully, insomuch that the final arrangement 
of the crystals cannot even be guessed at. But when to 
this is added the partial thickenings and arrangements 
necessary to the theoretical dual Eorpoee named, the evil 
is increased threefold, and few such gutter-girders are 
erected without having first to be “fired” in order to 
make their straightness presentable. Who will then care 
to guarantee their strength ? Wrongly applied theory is 
dangerous, and it is far better to leave a metal alone 
unless it is understood. At the same time, it should be 
the business of the engineer to know these things 
thoroughly and to be able to use the right metal in the 
right place; wherefore I deem it a great pity that an 
unreasoning conviction obtains that cast iron is always 
unsuitable. To illustrate the direct gain its use may be 
in some situations, I may say that the average louvre 
standard, say, made of cast iron will cost some 10s. per 
ewt., whilst in steel the cost would not be under 15s. or 
16s. per cwt. In a large roof this becomes a material 
factor, and is well worthy of note. 

Generally speaking, whether roofing be wrought, steel, 
or cast, it should be sufficient to secure needed strength 
without indulging in the refinements of “ finish,” since 
the latter only wastes its presence, never being heeded by 
the passer-by. So long as neatness is evidenced, do not 
insist on planed edges when rolled can be obtained, and 
requirements of a like nature, only insisting on these 
when prominence seems to require it. Larger roofs of 
the arch and girder type conform so nearly to ordinary 
girders that they may be considered with these. 

When dealing with the more prominent parts, such as 
the columns supporting a roof, it is only natural to take a 
stricter view of requirements. If of steel, insist on them 
being finished off neatly, rivet heads properly cupped, all 
frazes neatly removed, clean work throughout, all edges 
being planed, whether of plate or gusset, and all sections 
straight and true everywhere. The only thing specially to 
watch is that the design does not necessitate by its form 
and shape an inordinate amount of such work, as, for 
example, a stanchion made up of a rolled steel joist with 
plates and flanges involves far less work than one built 
up of angles or channels with flats crossed in a lattice 
formation. The former will cost perhaps £9 10s. per ton, 
whilst the latter will be worth £12 10s. Even the 
uninitiated man can generally tell in which form lies the 
least work, and ordinary common sense should guide the 
draughtsman in such a particular. Therefore, I would 
say, in these cases see that the finish is of good quality, 
but be careful that you select that model requiring the 
amount of finish commensurate to the general scheme of 
expenditure and no more. If of cast iron the question 
involves more judgment still. In the first place, it should 
be remembered that this metal is much more generally 
suitable to plainness of contour and outline than to 
irregularity of these, and that a very much cheaper 
casting relatively to degree of finish can be made from 
the former than from the latter. Therefore, if moderate 
priced castings are required and the finish is to 
be a point, it is essential that fine detail be sup- 
pressed, and that plain work only be shown. A 
good plain round column, with moulded cap and 
base only, can be turned out with a satisfactory skin 
and the few mouldings sharp and clear at a reason- 
able rate ; but if the shaft is square, even though other- 
wise plain, the same price is not adequate for the same 
high degree of finish ; whereas, if the shaft be square, and 
round, or hexagonal, or fluted, or with intermediate 
mouldings, or with foliated mouldings, or any other of 
the refinements of the architect, the price must be highly 
increased for the same finish. To explain the reasons for 
all this would involve us in a discussion of the art and 
principles of moulding, and this is not now contemplated; 
but I may briefly say that cast iron is not kind to either 
flat surfaces or sharp corners, and these should always 
where possible be avoided, or, at least, as sparingly 
used as may be. It requires a very great deal of care in 
both ramming and finishing a mould when there are large, 
flat surfaces—the very flatness evidencing slight “ swell- 
ings,” which a round or hollow surface tends greatly to 
hide. Sharp corners or mouldings require much skill to 
preserve their sharpness and regularity in the casting, 
and as the measure of the cost of everything is the pro- 
portionate amount of time spent on it, castings that 
include these features must be more costly than those 
from which they have carefully been eliminated. Con- 
sequently, if cheap work is required, coupled with a good 
finish, be very careful that your design admits of this, and 
do not prepare elaborate designs when costs are to be 
small, otherwise the quality of your work is bound to 
suffer. Remember always that in cast iron columns or 
standards the shape of the core is often a good index to 
cost—if it is round and quite plain you are sure of 
moderate prices, but so soon as it takes any other forma- 
tion, even though to only a small degree, up will go cost. 
The reason for this is very simple; a round core is 
struck from a board by the barrel being caused to rotate 
in front of it, and so the wrapping with haybands and the 
“ striking’ with loam is a very simple and rapid process, 
but so soon as the shape differs from round the core must 
be made in a box by the tedious process of ramming, 
from more expensive material, and will often have to go 
through two or three treatments before being ready for 
the mould—special carrying grids having to be first cast 





in order to hold the sand to the barrel, &c. To illustrate 
the point, let us say that a core for a simple round-shafted 
column casting weighing, say, 10 cwt., will average in 
wages costs only about 3s. 6d., whereas the same weight 
casting, the same length, but with hexagonal and square 
shafts will average about 8s. 6d.—-tackle, boards, and boxes 
being given in, in each case. The cost for moulding wil] 
be in about the same proportion, so that when in the first 
case a quantity of the columns can be supplied for about 
£8 per ton, in the second they will cost nearer £10 10s, 
per ton, and the first lot will have a much “cleaner” 
appearance than the second. 

Railway and road bridges, large roofs, &c., do not 
generally excite much attention—their usual form not 
being sufficiently picturesque to invite very minute 
inspection by the non-technical, and yet it is these 
structures that often suffer the most from the ill-judged 
intentions of their creators. It is not too much to say 
that if 90 per cent. of our existing bridges had, say, their 
flanges with rolled or even sheared edges, their gussets 
sheared, and their rivets left undressed, the general 
public would be absolutely unaware of any difference ; 
and that as they now are, erected in situ, even their 
inspectors could not tell whether these things were 
so or no. By this I do not wish it to be understood 
that I advocate such a practice indiscriminately, but I 
do wish to impress upon the thoughtful reader the sheer 
waste daily going on when the much finer refinements of 
the inspector are insisted upon for these same structures 
—refinements that are never even seen or appreciated by 
any one after the maker’s yard has been left. True, it is 
not always possible or advisable to have sheared edges to 
one’s flange plates; since, if the girder is to be exposed to 
the weather, the sheared irregularities become so many 
fostering places to oxidisation. But for how many of 
these girders could the same reason, or any other one, be 
validly urged against rolled edges? Some men may be 
found who will say that planed edges are so nearly the 
same in cost to rolled ones that they might just as well be 
always specified. This is a mistake, born largely of con- 
servatism. When planing machines are down, and every 
arrangement perfected for planing all edges, foremen are 
often tempted to think it best to make the machines do 
their full work, and so earn their cost, and find so much 
more employment for their men. A more liberal mind will 
carefully reckon up the time so largely lost by these 
methods, and will turn his work out in a fraction of the 
time, allowing him a very much greater turnover, and 
will thus demonstrate not only a large direct saving in 
cost, but also very much quicker deliveries. Then, again, 
all the hand dressing I have so often alluded to is 
nearly always quite lost on this class of work, and I 
would urge that instead of spending so much time and 
causing so much anxiety on little points that are abso- 
lutely foreign to the stability of our structures, that we 
take care that the hidden workmanship, 1.e., butt joints, 
rivet holes, &e., are of the degree of excellence we deem 
requisite; that the structure is, in short, soundly built 
throughout, and that we accept, as the criterion of out- 
ward finish demanded, a standard based on the final 
position and degree of prominence intended for the work. 
By so doing we wil] more surely evidence our real know- 
ledge of things structural than by insisting on points 
dictated by book knowledge and pedantry. 

In short, to sum up my notes on this class of work, 
reasonableness should be our guide in everything purely 
utilitarian ; and it should be the aim to save as much 
money as is possible in every way, remembering that 
whilst design is admittedly a great factor to this end, yet 
that finish is often quite as important. The man who 
gets a character and reputation amongst makers for little- 
ness of view and inordinately rigid requirements in small 
matters can never get his work so cheaply done, nor, on 
the whole, so satisfactorily, as he who endeavours as far as 
he can to be reasonable and meet the wishes of those who 
work for him, and it will be found by those engineers 
who have yet their first independent work to do that the 
manufacturer is not always lying in wait watching for 
opportunities to “do” the suspecting designer, and that, 
on the contrary, a little unbending of professional hauteur 
and etiquette, and co-operation, and consultation with 
the man or firm destined to carry out work, will most 
often result in important gains for the engineer in both 
knowledge, quantity and quality of work, and an absence 
of friction, and a prevalence of mutual good feeling and 
trustfulness, such as will make all work a pleasure and 
not a toil to all concerned. 








STRIKES AND LocK-OUTS IN GERMANY IN 1901.—The German 
Imperial Statistical Office has issued recently a volume dealing 
with the ‘Strikes and Lock-outs in the German Empire during 
1901.” During the official year 1901 there were, altogether, 
1071 strikes, as compared with 1462 in 1900; of that number, 
29 strikes had begun before January Ist, 1901, and 15 strikes 
were still going on on December 31st, 1901. Thus, the strikes 
brought to a close in 1901 amounted to 1056, as compared with 
1433 in 1200, and they affected 5461 works, with a total number 
of 141,220 workmen; these figures were, in 1900, 7740 and 
298,819 respectively. The greatest number of men out on strike 
at one time was 55,262 in 1901, and 122,803 in 1900. As the 
result of the strikes, 7420 workmen were thrown out of work 
in 1901, and 9007 in 1900. There were 697 strikes due to the 
men’s action, and 359 were due to refusal to accept the masters’ 
conditions ; these figures were 1127 and 306 in 1900. In 
cases the strikers met with complete success, as compared with 
275 in 1900; with partial success in 285 cases, as against 505 
in 1900 ; and with no success at all in 571 cases, as compared 
with 653 cases in 1900. As in 1900, so in 1901 there were 
altogether 38 lock-outs begun and 35 ended. By the latter, 238 
works and 7980 workmen were affected, as compared with 607 
works and 22,462 workmen in 1900. The greatest number of 
workmen locked out at the same time was 5414, as against 9085 in 
1900, while only 95 persons were thrown thereby out of work, as 
against 226 in 1900. In the lock-outs which were completed, the 
masters were victorious entirely in 16 cases, partially in 8, and not 
at all in 11 cases ; the corresponding figures in 1900 were 13, 17, 
and 5. The Workmen’s Congress will not accept these statistics 
as being accurate, for the figures are furnished by the police 
authorities, 
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THE STIRLING MARINE BOILER. 

Ir will be remembered that Mr. List sent in a separate 
report to accompany that of the Admiralty Committee 
on Water-tube Boilers. Mr. List writes of the Stirling 
boiler :—“ This in its land form is coming extensively 
into use. In its marine form it possesses several good 
features, and has been at work on land and also in a sea- 
going vessel for some time with success.” The expres- 
sion of opinion from so high an authority justifies careful 
consideration of the boiler. We have had facilities 
afforded us by the Stirling Company for obtaining infor- 
mation at first hand, and the results will, we think, be 
found interesting and important. 

The Stirling boileris in the main an American invention, 
patented several years ago. Mr. Stirling was associated 
with two other gentlemen in the patents, but it is not 
necessary to go into the question of their relations. The 
Stirling boiler first came into prominence at the Chicago 
Exhibition in 1893, and a complete illustrated description 
of it was published in our pages at the time. Since then 
it has gradually fought its way into favour as a land | 
boiler; and, since the formation of the Stirling Boiler | 
Company, Limited, in this country, attention has been 
turned to adopting it for marine purposes. After various 
successful trials had been made on land, the company | 
bought the steam trawler St. Clements and converted | 
her into a large yacht, flying the flag of the R.C.Y.C. 
She is a fine sea boat, as well may be imagined. The 
Scotch boiler, working at about 90 lb., was taken out and 
replaced with a Stirling boiler. The engines are com- 
pound, and the high-pressure cylinder was lined up to 
14in. diameter, the low being about 34in., so that we 
have an example of the triple-expansion engine with the 
intermediate cylinder left out. With 150 lb. the engines 
make 98 to 100 revolutions per minute, indicating about | 
200 horse-power, and the speed is about 10 knots. The | 
boiler pressure is 200 lb., a reducing valve being inter- 
posed between the boiler and the engine. 








| replace a leaking or split tube. 
| the absence of a model to explain precisely how the 
| operation is carried out. 


to lengths, heated and bent, without trouble or special 
mechanism of any kind. Great care is taken that the 
tubes shall be a little too long, projecting some jin. 
beyond the plates, which is found an effectual remedy 
against splitting when they are being expanded. The 
fact that the holes are slightly tapered from the insides 
of the drums outward gives the tubes a very powerful 
hold in the plate. In all this work there is absolutely 
nothing requiring any special skill or costly labour. 
Nothing can conceivably be more simple and straight- 


| forward. The manhole covers, again, are such as are met 


with in hundreds of steamers. Ofall the boiler fittings the 
same maybe said. There is no automatic feed regulator 
used or needed; the water gauge is of the ordinary pattern, 
and socn. A defect in water-tube boilers for marine pur- 


| posesis that the casings give trouble. The Boiler Committee 


have laid much stress on this fact in their report. Careful 
attention has been given to this point by the Stirling 
Boiler Company. The casings are of wrought iron. 
They are lined with a thin sheet of asbestos cardboard, 
and on this there are fixed fire tiles by bolts with sunk 
heads, as shown in the section, the heads being protected 
by asbestos plugs worked into the holes. Outside the 
casing is placed a shield casing, and between this and the 
inner casing air circulates, as shown in the section. The 
bafile plates on the tubes are of thin iron, and can be 


| readily removed and replaced. Curiously enough they 
| are found to last a long time, and consisting of somewhat 


narrow strips, they do not twist or warp. The course of 
the escaping gas can be easily followed with a pencil on 


| the section. 


At first sight it may appear difficult to cut out and 
It would be impossible in 


It must suffice to say that the 
tubes are staggered, and that a path is left through which 
any tube can be removed and another put in. The 


| drums are large enough to permit a man to get into and 


The boiler is illustrated by the engravings on page | 


128, and demands no general description. The tubes are 
3tin. in diameter, with an average length of about 11ft. 
They are made by the Mannnesman process, of soft steel, 
the tensile strength being about 25 tons. The boiler 
illustrated above is the type preferred for land, but may 
be used at sea. 

We may now proceed to consider in detail the position 
which the Stirling marine boiler is calculated to take. 
One of the first essentials in a boiler suitable for ordinary 
merchant or tramp steamer service is that it should be | 
simple in construction. This condition is satisfied by the | 
Stirling boiler. It is an ordinary boilermaker’s job, 
from first to last. The drums are made of boiler 
shell steel, to satisfy Lloyd’s rules, which steel can be 
bought anywhere. The ends are stamped up in the | 
hydraulic press. 
with the aid of jigs, 
reamered out with a slight taper. 





and the holes are subsequently | | 
The tubes are cut off 


work in them. The best answer that can be given to the 
objection is the following extract from a report of a test 
made by Mr. Tidd, M.I.E.E., A.M.I.C.E., of Glasgow :— 


| I found the boilers completely erected, except for the 


brick walls, so that this allowed the full operations to be 
the more readily seen; but at the same time I stipulated 
that an imaginary wall should be assumed in all the 


| operations, and I had the tube withdrawn and replaced 


through the fire door. I selected the seventh tube from 
the outside in the middle boiler. After selecting the 
tube, it took your men about 10 to 15 minutes to get 
ready, and in 29 minutes from the time of commencing 
to cut they had the tube outside the boiler, and in 
another 12 minutes they had another tube in place and 
expanded. After seeing the experiment and the exact 
manipulation, I am quite satisfied that I selected the 
worst tube in the boiler, and although you offered to cut 


The drums are drilled to take the tubes | out any other tube, I considered this quite unnecessary.” 


We do not think we need say more on this point. 
On Friday, the 26th ultimo, a small party of engineers, 





including the Russian Naval Attaché, a Portuguese naval 
captain, Mr. Leslie Robertson, and one or two other gentle- 
men, went, by invitation of Mr. Baillie representing the 
Stirling Company, on board the St. Clement, and cruised 
for about six hours in the Solent. During this period 
we were given every possible facility for seeing how the 
boiler would behave under steam. The actual boiler is 
much too large for the engines, but it represents about 
the regulation Admiralty unit. There are some 1600 square 
feet of heating surface, and 34 square feet of grate. When 
the boiler is full to the top of the glass, which is long, it 
contains about 5 tons of water, when near the bottom of 
the gauge about 4 tons. If the boiler was working up to 
600 indicated horse-power, at 15 lb. of steam per horse 
per hour it would be evaporating 9000 lb. per hour. A 
weight of about 2000lb. we may take as a permissible 
draught from the boiler, no feed going in; that is to say, 
the boiler may be run for about thirteen minutes without 
feed, which is a considerable margin for a water-tube 
boiler, and at least twice what is possible with an express 
boiler. The water gauge is fitted on the front drum, 
while the steam is taken from the back drum. We find, 
however, that the water was very steady in the glass, 
about }in. representing the play up and down. The good 
old test of opening an indicator cock showed that the 
steam was very dry. It contained no free water in the 
form of priming, neither did it appear to be super- 
heated. 

The coal used was Welsh, with a very large admixture 
of dead fine slack. The firemen were very far indeed 
from being well trained ; and we find on inquiry that as 
the St. Clement has been used very erratically for experi- 
mental purposes, firemen have been constantly taken on 
for a few days and then discharged. No skilled stoking 
is required. At all events, the ordinary firemen found in 
the tramp steamer can get all the steam required out of 
the Stirling boiler. In this respect it is in marked 
advance of the Belleville boiler. We had the boiler fired 
in such a way that the pressure was allowed to fall to 
about 130 1b. There was no sudden check as the fire died 
away. We then had the boiler fired hard to get steam 
again as quickly as might be. There was no rush of the 
hand round the dial. In fact, the whole behaviour of the 
boiler is much what we expect of a Scotch boiler. 

So far we have not the least hesitation in pronouncing 
the Stirling marine boiler entirely suitable to the normal 
conditions under which steam is generated in the mer- 
chant service. The coal, the firemen, the feed-water 
arrangements, are all just what they are in boats with the 
Scotch boiler. 

The advantage possessed by the boiler is mainly that 
it is very much lighter than a Scotch boiler of the same. 
power. We are not ina position to express an opinion 
as to the first cost. We should fancy that the cost of 
upkeep would be less in the Stirling boiler, provided it is 
regularly used ; for corrosion attacks water-tube boilers 
mainly when they are left idle, and the cost of keeping 
furnaces in order would be eliminated. In the Stirling 
boiler the brickwork will need renewal; but this ought 
not to be expensive. We may add here that the 
radiation from the boiler front is extremely small. We 
question that we have ever been in a cooler stoke- 
hold than that of the St. Clement. We shall be greatly 
surprised if the Stirling boiler does not find its way 
rapidly into favour for marine purposes. It is precisely 
adapted to the ordinary working conditions of the 
merchant marine, and this is an enormous advantage 
which cannot fail to tell in its favour. 

As to its economical efficiency we can say nothing from 
personal experience. Our object during the cruise in the 
Solent on Friday was to ascertain how far the boiler 
would or would not comply with normal working 
conditions. Could steam be kept regularly by ordinary 
firemen? Was the feeding of the boiler a delicate opera- 
tion requiring unceasing vigilance? Did the water gauge 
give intelligible indications? Was the steam dry 
or did priming occur? To all these questions the answers 
were satisfactory. It is worth while to add here that, 
although the chimney of the St. Clement is very short— 
only about 30ft. above the fire bars—the draught was 
excellent, a fact due to the clear run and large space left 
for combustion above the grate. There are three fire- 
doors, and the fires are separated from each other by low 
brick partitions. It is interesting to watch, through the 
sight holes, the behaviour of the flame as it rises from 
the grate below. Curiously little mingling of the pro- 
ducts of combustion from the three grates takes place. 

This article would be incomplete without a word as to 
the evaporative efficiency of the boiler. As we have 
said, we possess no personal experience about this factor. 
The following tabular statements have been supplied to 
us by the company as the results of experiments made 
on board the St. Clement, and we have no reason what- 
ever to doubt their substantial accuracy. We believe that 
the trials have been carried out carefully with adequate 
apparatus. The tanks are still on board the St. Clement, 
and are well arranged to give accurate results. The 
draught for the larger consumption was produced by 
fitting a powerful steam jet and petticoat pipe in the 
chimney. Experiments were made at different rates of 
combustion, but we only give the figures for the lowest 
and highest. 

Abstract of Results of Sea Trials of Stirling Boiler (Large Tube 
3fin. Type), s.s. St. Clement. 
When burning 161». coal per square foot of fire grate area. 
Date of test 1lth April, 1902 





Duration of test 5 hours 
Boiler pressure... 198 Ib. 
Coal burned per square “foot of ‘grate per our About 16 Ib. 
Water evaporated per lb. of coal actual with 

feed at 102 deg. Fah.. 10-3 1b. 
Water evaporated per ib. of combustible from 

and at 212 deg. Fah. 12-94 Ib. 
Water evaporated _— 1b. of coal from and at 

212 deg. Fah. ‘ 12-05 Ib. 
Total coal burned ... ... 2520 Ib, 

s per rhour... ... 524 Ib. 

+ ash and ‘clinker during trial 183 Ib. 

»» water evaporated F 27,167 -b. 
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Total water evaporated per hour, actual... ... 5433 1b. 

~ . a from and at2l2deg.Fah. 6355 Ib. 

i ae a per square foot of heat- 

ing surface per hour from and at 212deg. Fah. 4 1b. 
Total water evaporated = square foot of grate 

per hour from and at 212 deg. Fah. .. 1921b. 
Dryness of steam 99-9 per cent. 


ws ss. 102 deg. Fah. 
Sem gies. aks ... Unriddled Welsh slack 
Temperature at bottom of funnel * 470 deg. Fah. 

oe of boiler-room... ... ... ... .. G6Odeg. Fah. 
Grate area reduced to 33 sq. ft. Heating surface, 1600 sq. ft. 


Temperatanre of feed-water at boiler... 
Quality of coal... aed 


ENTRANCE & VENTILATOR 


SAFETY VALVES May BE 
ARRANGED HORIZONTAL 
TO SUIT MEAD ROOM 


4 Drum Type. 


BOILER ROOM FLOOR 


AMERICAN LOCOMOTIVE CONSTRUCTION. 
By an AmerIcAN ENGINEER. 
No. ViL.* 

In this engine—Chicago and North - Western — 
the smoke-box is 6ft. long and 5ft. inside diameter, 
the shell being ,j;in. thick, with an iron ring formed 
of a bar 23in. by 2in., to which the front plate is 
riveted. Inside the bottom is a ;%in. liner or reinforcing 
plate, 37in. by 60in., making a strong connection for the 


E 
FUNNEL | 


MANHOLE MANHOLE 


BAFFLE 
BAFFLE 


& 


- MEIOHT FROM Gf uP TO 16% -----~---- 


eS Se ee oe Of LONG - 





STIRLING MARINE BOILER 


When burning 301b. coal per square foot of fire grate area. 
Date of test... 6th June, 1902 
Duration of test 4 hours 2 min. 
Boiler pressure 200 Ib 


Coal burned per square foot grate per hour ... 30-1 Ib. 
Water — per lb. coal from feed at 

ceinage, hi, Sa ee Sa ee 8-92 lb. 
Water evaporated per lb. combustible --- 9-62 1b. 

” 3 ” ”? from and 

nae oO en ees | 
Water evaporated per Ib. coal from and at 

212deg. Fah. ... 0... 0. 10-44 Ib 
Total coal burned ... ...... 4007 Ib. 

eee pe perhour... ... 994 Ib. 

;» ash and clinker during trial .. 320 Ib. 

», Water evaporated during trial ... 35,722 Ib 

Be 7 os perhour..._..._ ... 8857 Ib. 

ot a a ms from and at 

212 deg. Fah. ue ok cine “Gove, bd. Set’ Snce 
Water evaporated per square foot heating sur- 

face from and at 212deg. Fah. ... ... .. 6-261b. 
Water evaporated per square foot grate area 

from and at 212deg. Fah. ee 
Dryness of steam ... ... ... ... ... 99-5 per cent. 
Temperature of feed-water (average) 100 deg. Fah. 
Quality of coal... ... 1... ee bee Unriddled Welsh 
Temperature of funnel ... ..- + 580deg. Fah. 

vA iler-room... ... ... ... ... @1deg. Fah. 

Grate area, 33 sq. ft. Heating surface, 1600 sq. ft. 


Finally, we would say, that should the Admiralty take 
the boiler up, it is earnestly to be hoped that no attempt 
will be made to reduce the diameter of the tubes with a 
view to get more heating surface. We hold now that 
the tubes are quite as small in diameter as they ought to 
be. If they are made smaller in diameter, and the 
boiler is then forced, there will certainly be trouble, for 
the steam generated at the bottom of such long tubes 
will simply blow the water out of the tube above instead 
of rising through it and with it. There are plenty of 
small-tube boilers in the market; let the large-tube 
generator have a chance. 








Some important changes are, it is understood, in con- 
templation in the staff of the Great Indian Peninsula Railway 
Company, in consequence of the transfer of Mr. W. B. Wright, 
late traffic manager of the Indian Midland Railway section, to the 
Southern. Mahratta Railway Company as its traffic manager, 


| bolts securing the smoke-box to the cylinder saddle 
| casting. The end of the steam pipe leading from the 
| dome has a T-head, to which are attached the curved 
| pipes, whose lower ends connect with the passages in the 
| saddle. The blast pipe is 2ft. 23in. from the tube sheet, 
| and its nozzle is about lin. above the centre line of the 
boiler. Just above it is a draught pipe or petticoat pipe, 
of No. 12 sheet iron, llin. diameter and 2ft. high, the 
bottom of which flares out to 24in. diameter, and is 3in. 
clear above the nozzle. An inclined deflector plate 
attached to the tube sheet, and having an adjustable strip 
on its lower edge, compels sparks and cinders coming 
through the tubes to pass to the bottom of the smoke- 
box. The spark-arresting device consists of a jin. per- 
forated plate, extending horizontally from the deflecting 
plate to an iron bar across the smoke-box, and a similar 
plate extending diagonally upwards from this bar to the 
top of the smoke-box. This diagonal plate has a door 
16in. by 16in., giving access for cleaning, &c., while at 
the bottom of the front end of the smoke-box is a door 
for discharging the cinders. Other engines have wire 
netting instead of the perforated plates. 

The funnel is of cast iron, }in. thick in the barrel. 
The minimum diameter is 15}in., a little distance above 
the smoke-box, the diameter increasing to 18in. at the 
base and 184in. at the top, which is 4ft. 11}in. above the 
smoke-box. The funnel is attached to a separate base 
casting riveted to the smoke-box. Many engines—in- 
cluding those of this satne road—are fitted with sheet 
| iron funnels to reduce the weight, and in most of these 
the throat or narrowest section is low. The present 
tendency also is rather towards cylindrical funnels, in- 
stead of the flaring or “ boot-leg.” 

The driving spring arrangement is very simple, much 
more so than is the case in many engines, as only plate 
springs are used, all set directly over the driving boxes. 

The four-wheeled bogie has its own springs and 
equalising arrangement, entirely independent of the 
driving springs. 

Each cylinder is formed in one piece with half of the 
saddle casting which supports the smoke-box, as is the 
almost universal practice in American locomotives, but 











* No, VIII. appeared June 27th, 


| the details of the design of this part vary as much as 
those of other parts. 

The piston-rod is 3}in. diameter, and 3ft. 11}in. long 
over all. At one end is the crosshead fit, 6in. long, with 
a taper of }in. in 5in., and a jin. keyway tapering jin, in 
10in. The straight portion is 2ft. 10}in. long, beyond 
which is the piston fit, 4,4in. long, 8in. diameter at the 
root, and tapering }in. in 5in.; this ends in a threaded 





MANHOLE 


- 


| to a channel cut across the upper brass. 








portion with eight threads to the inch. In trueing up 
piston-rods the size must not be reduced for a distance of 
tin. from the face of the piston. 

The crosshead is a steel casting, and is 
of what is termed the “alligator” pattern 
for two-bar slides. The body is 8in. long, 
while the length at top and bottom is 22in, 
The depth is 18in. over all, and 1l5in. be. 
tween the sliding faces. The grooved sliding 
faces are fitted with steel slippers, having 
dovetailed strips of babbitt, and these 
slippers are attached by means of tap bolts. 
The sides of the grooves are faced with brass 
strips. A projection, 6in. long and 6}in. dia. 
meter, at the front of the body of the cross- 
head, has a socket trapering }in. in din. to 
fit the piston-rod end, and has a gin. keyway 
for a transverse key to secure the rod. The 
steel crosshead pin is 3$in. diameter in the 
body, with ends tapering jin. in din. At the 
larger end is a dowel pin, jin. by ;sin., 
while the smaller end is threadel, and 
carries a washer and two hexagonal nuts, a 
cotter pin being driven behind the nuts to 
prevent them from slacking back. All pins 
are fitted to a standard reamer. 

The crank pins are of wrought iron, 

case-hardened, though steel is more com- 
monly used. The main pin is 6in. diameter 
in the wheel fit, with a 7}in. collar; the 
rod bearings are 6in. by 4jin. and 5}in. by 
5}in. The end is turned down to 2tin. 
diameter and threaded; on this is a Tin. 
wrought iron washer, }in. thick, with two 
hexagon nuts and a ,‘yin. cotter pin. The 
front and back pins are 5in. diameter in the 
wheel fit, and have rod bearings 5in. by 3in., 
the ends being fitted the same as the main 
pin. 
. The rods are all fluted, or of H section, 
forged to shape and then milled out. The 
main or connecting-rod is 9ft. 7Ain. long 
between centres of pins, 4in. to 5jin. deep 
in the body, and 2jin. wide at top and 
bottom, with a jin. web. The crosshead 
end is solid, slotted out for the brasses, 
behind which is set a jin. steel plate. 
Behind this, again, is a steel block, one face 
of which is inclined to fit a taper wedge, 
which is set up by nuts and locked by a tap 
bolt. 

The side or coupling-rods are 5}in. deep, 
with 2}in. flanges and a lin. web. 

The driving axles are of steel, and the 
main axle is finished all over, while the 
coupled axles are only finished at the bear- 
ings. On all new axles solid excentrics are 
used. The driving axle-boxes are of cast 
steel, with brasses pressed in under not 
less than 15 tons or more than 20 tons pres- 
sure. The box itselfis 12in. wide, with wings 
or flanges on each side, making a total width 
of 17in., and the pedestals of the frame 
fitting into the grooves formed by these 
flanges. An oil chamber is formed in the 
top, with two diagonal ,’;in. holes leading 
This upper 
brass has also two babbitt strips, lin. wide, dovetailed 
into it, while a segmental babbitt strip is let into the back 
of the box. On each side of the oil chamber is a recess 
or pocket; and the legs of the spring stirrup rest in these 
pockets. To each side of the box is fitted a Zin. brass 
plate, finished all over, and secured by lugs and two ta 
bolts. On the front side of the box is fitted a channel- 
shaped packing block or gib of cast iron, the back of the 
channel fitting into the groove formed by the wings of the 
box and bearing against the brass plate. The channel is 
3%in. wide, and receives the pedestal of the frame. On 
the rear side of the box is a similar channel, but with the 
back made of varying thickness to form a wedge, by 
which means the boxes are adjustable. The wedge and 
shoe are held in position by tap bolts. 

The driving-wheel centres are of cast steel 57}in. 
diameter, the counterbalances being hollow, to allow of 
pouring lead for proper adjustment. The back of the 
wheel has a brass plate for wearing contact with the 
babbitted face of the axle-box, and at the centre, or hub, 
the wheels are 4ft. 83in. apart, back to back, while the 
tires are 4ft. 54in. back to back of flanges. The main 
driving wheel is bored out 6in. for the crank pin, and has 
a Thin. recess 3in. deep for the collar of the pin. The 
front and back wheels are bored out din. for the pins, 
and have a 6$in. recess. The pin holes are counterbored 
on the inside, to allow for riveting over the ends of the 
pins. The flanged tires are 5jin. wide and 3}in. thick, 
but the front driving wheels have blind or flangeless tires 
6in. wide. All the flanged wheels are 53}in. apart, 
back to back of tires. Other engines have all the wheels 
flanged, but with slightly varying distances between the 
backs of the flanges. 


The excentrics are secured to the axle by two fin. set 
screws and keys. The diameter is 16}in. over the 
finished face, which is 23in. wide. The throw is 5}in. 
The excentric straps are of brass, of T section, the inner 
face, 31#in. wide, having a groove 2;%;in. wide and ;’,in. 
deep to fit the face of the excentric. The two halves are 
put together with 1,4,in. bolts, secured by double nuts 
and cotter pins. Oil wells are formed in both parts of 
the excentric, and oil cups are screwed in. 
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The older form of link is of the built-up type, but the 
more modern engines have solid links slotted out to a 
width of 2}in. The link is 8in. wide, and has a radius of 
oft. 3} jin. ; 

The slide valve, one of the Richardson balanced type, 
js 19} fin. by 10}in. over the sliding face and 5,%%in. high, 
while the top of the valve—where the yoke fits—is 17{in. 
by Shin. The packing which encloses the vacuum space 
forming the balancing arrangement consists of four bars 
of rectangular section, l}in. by jin., halved together at 
the ends and fitting into grooves or slots in the valve. 
They are set up by six spiral springs. 








NINTH INTERNATIONAL NAVIGA- 
TION CONGRESS. 
No. Vi-* 

EXxcurRSIONS were arranged to visit Remscheid to see 
the great reservoir, and the steel arch at Nungsten, 560ft. 
span, 250ft. rise, the works of Krupp at Essen, and also 
to the Dortmund-Ems Canal. The latter was so 
numerously attended that the party was split in twain— 
one half struck the canal at Herne and proceeded by 
steamers to Dortmund ; the other half began their canal 
voyage at Dortmund and finished at Herne. Particulars 
of the dimensions and construction of this canal are to 
be found in our issue of October 11th, 1901. The average | 
cost per mile is given as £25,438 for 1564 miles | 
(251 kiloms.) of navigation. Although this waterway 
taps the colliery and manufacturing district of West- 
phalia, the traffic, as yet, is not above 680,000 tons per | 
annum. The fact is that the canal wants a connection ' 


THE 





| 


ways ; but these will require much improvement to bring 
them up to the standard of Dortmund-Ems. The Kaiser 
is bent on carrying through a project of this description, in 
spite of the agrarian party, who oppose it most bitterly, and 
have hitherto been able to get the Legislature to reject 
the measures submitted to them for effecting this pur- 
pose. This lies at the bottom of the great support 
extended by the German Government to the Congress at 
Diisseldorf. The Kaiser is ready to attract all the assist- 
ance he can gather to enable him to carry his point, and 
to that end he caused his Ministers to assemble in the 
numbers we saw at Diisseldorf. His Excellency Herr 
Schultze, the permanent head of the Board of Works, 
was the president of the Congress. He attended daily, 
and gave ten days to the duty. The Crown Prince and 
numerous Ministers gave éclat to the opening. This 
conduct compares strangely with the indifference 
displayed by our Government to the question of internal 
transport, and to the Navigation Congress. 


The Congress has now an existence of seventeen years, 
and has held nine sessions. It is established on a per- 
manent basis at Brussels. Mons. Georges Helleputte, 
engineer and member of the Chamber of Representatives, 
and Mons. Leon de Rote, as joint-presidents, Mons. A. 
Dufourny, secretary, and two other engineers constitute 
the Commission. No less than fourteen Governments 
subscribe annually, from £820 received from Belgium, to 
£4 from Monaco; the total amounts to £1660. Germany, 
France, and the United States of America contribute 
£200 each. England not asou. Yet there is no country 


| more interested in navigation, whether it be by sea or 


internally, than we are. 
All the world knows that the transport charges in 
Great Britain, which were once the cheapest, are now the 
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THE WATERWAYS OF GERMANY 


with the Rhine, and thus with the ports served by the 
Rhine in Holland and Belgium. Its ports of Emden and 
Wilhelmshaven are not a sufficient outlet for so fine a 
canal. It compares with our Aire and Calder in section. 
The latter carries 2,500,000 tons per annum on a single 
lock system. The locks are 210ft. by 18ft., comparing with 
locks 220ft. by 28ft. on the Dortmund-Ems Canal. Near 
Herne lies the greatcanal lift of Heinrichsburg, of which we 
gave particulars on January 3rd of the current year. The 
party inspected the working of the lift. It was operated 
satisfactorily and without much expenditure of time— 
less than would be taken by locking up the same height. 
The popularity of lifts is proved by the fact that at Les 
Fontinettes, where the old flight of locks still remains, 
the locks are not worked except on Sundays, and then 
amid the complaints of the boatmen. 

The works on the Dortmund-Ems Canal have been 
well and substantially executed—the slopes protected by 
pitching. The movable stop-gates appear a cumbrous 
arrangement, unknown in this country, and not likely to 
be copied elsewhere. 

It has always been surmised that the Dortmund-Ems 
Canal was made not merely for the sake of the water- 
way at present provided, but as an instalment of a much 
greater project, viz., the Central German Canal, named 
by the Germans the Mittellander Canal—see map. 

The completed waterway will form a connection 
between the navigations of the Rhine, the Weser, the 
Elbe, the Oder, and the Vistula, the section covering a 
distance of 1050 kiloms. (652 miles), and necessitating the 
construction of a new canal 275 kiloms. (171 miles) long, 
commencing on the Dortmund-Ems at Bevergern, cross- 
ing the valley of the Weser, and joining the Elbe near 
Magdeburg. Eastward of this there are existing water- 








* Concluded from our issue of August 1st 


costliest in the civilised world. For this reason it behoves 
our Government to take an intelligent interest in the 
Navigation Congress, and the comity of nations requires 
that it should contribute to the expenses of the Congress 
Bureau. The Commission are assisted by a committee 
nominated by the subscribers, and they have courteously 
given Mr. L. Vernon Harcourt a seat among them as a 
representative of Great Britain. We, having no right to 
a voice in the proceedings, have no official member. 

The Americans present at Diisseldorf discussed un 
officially the prospect of holding a congress on the far 
side of the Atlantic. Nothing definite was decided as to 
where the next meeting should be, but it is very probable 
that a suggestion to go to America will be laid before the 
Permanent Commission in due course. 

Wherever the Congress went the hospitality shown 
the members was unstinted. They were feasted in old 
Rathauses and new Town Halls, and everything was done 
to show how welcome they were, not only in Westphalia, 
but also in Bremen, Rendsburg, and Hamburg. The 
finale took place on deck of the brand-new Hamburg- 
American liner Blucher, a splendid ship of 15,000 tons 
deadweight capacity, on the eve of departing for New 
York. 








In 1899 the passenger fares on the Japanese State 
railroads were raised. There was at first some decrease in travel, 
but: the passenger earnings were materially increased. Now a 
further increase, on the average about 20 per cent., is made in fares 
for distances of 100 miles or less, and in addition an extra charge 
is made on the two express trains between Tokyo and Kobe. This 
charge is independent of the distance travelled, and is imposed 
purposely to keep local travel off the express trains. Heretofore 
this object was attempted by refusing to sell tickets for less than 
40 miles on the day express and for less than 60 miles on the night 
express, 





STEAM MOTOR LORRY. 





WE were invited a few days ago to journey to Preston in 
order to inspect and see the working of a new steam-driven 
motor lorry which has just been constructed to the designs of 
Dr. A. W. Brightmore by Messrs. T. Coulthard and Co., of 
Preston. The accompanying engravings and drawings 
given on page 130 show the outside appearance, the 
details of the general arrangements, and the boiler, 
gearing, &c. It will be seen that this lorry possesses 
certain points which are not possessed by other vehicles of a 
similar nature. Thus, the front wheels are used both for 
propelling and for steering; the machinery is all below the 
level of the platform, thus leaving the whole of the latter 
free for the load; and the method of steering is by reducing 
the speed of the wheel on that side to which it is desired to 
turn, and increasing the speed of the other. There are other 
new constructional details, which will be fully appreciated 
by an examination of the drawings. For instamee, the 
front wheels, which carry the whole of the propelling 
machinery, are attached to the underframe by means of a 
ball-and-socket joint, which we shall describe more minutely 
later on. The whole vehicle has been developed as a result, 
so we are informed, of five years’ experimental investigation 
of the subject by Dr. A. W. Brightmore, assisted by Mr. 
R. W. H. Bailey. The central idea worked to was to attach 
a motor to a road vehicle in such a manner as to give all the 
elasticity between the two that obtains in the case of horse- 
drawn vehicles. The connection of a horse to a vehiclo 
permits of relative movement between the horse and the 
vehicle in vertical planes transverse to the direction of 
motion. Also, the resistance of the horse to being turned 
about by the shafts prevents the front wheels from being 
diverted from the direction in which the horse is being guided. 
In order to copy this as nearly as possible in the motor 
vehicle, Dr. Brightmore arranged to carry the propelling 
machinery on a frame supported on the front axle, a ball and 
socket joint, as already mentioned, connecting this frame 
with the underside of the body of the vehicle. This arrange- 
ment, as he himself puts it, corresponds to the traces in a 
horse-drawn vehicle. Of course, if there were only this 
connection between the front carriage and the body there 
would be nothing to prevent the wheels from running forward 
away from underneath the body, and, therefore, in order to 
keep the forecarriage level in the longitudinal direction, an 
arrangement is made by which a slide or gripper fixed to 
the forecarriage could travel on a semicircular path made of 
angleiron. This sliding arrangement is intended to correspond 
to the inertia of the horse, and to prevent the front wheels 
being diverted from their course by an obstruction, such as 
a stone, in the roadway, for a certain definite tension is put 
on the gripper. The whole of this mechanism has n 
designed with a view to preventing strains being communi- 
cated from the carriage platform to the machinery. Of the 
slipper and grip gear at present fitted on the car we give an 
illustration—Fig. 1, page 131. There is a circular angle 
iron E 3in. by 2in, with }in. webs, attached to the under- 
frame, so that the 2in. side is parallel with the ground. This 
is the portion on which the gripper slips. The gripper itself 
is 6in. across. In the figure A is a horizontal pin connected 
to the back of the forecarriage; B is the slide; C is the 
portion which slides on the underside of the angle iron; D is 
a spring regulating the pressure of the slipper on this angle 
iron; and F is a stud by which the pressure of this spring 
may be adjusted. The slide is stiffened by two strong webs 
at either side. Not being quite satisfied that this arrange- 
ment is absolutely the best, Dr. Brightmore has devised 
another method of control, which we show in Fig. 2, page 131. 
As will be seen from the drawing, the shaft C of the differential 
gear is provided with a sleeve, D. To this shaft C the bevel 
wheel on one side of the differential gear is fixed, while 
the bevel wheel on the other side of the differential gear is 
attached to the sleeve D. Bolted to this sleeve is a pulley 
A, and secured to the shaft C is another pulley B, which 
carries four slippers E, placed at right angles to one another. 
Inside each of these slippers is a rubber block F, which can 
be compressed to the required degree by the screw plug G. 
In the drawing H is the steering drum, and I the chain 
pinion. The action of the apparatus is evident, without 
further description. 

Passing on now to the other parts of the lorry, we may 
mention, first of all, that it is only the second vehicle of its 
kind which has been made. The first was of lighter build, 
and there have been sundry alterations in design made in the 
second car, to which, however, it will be unnecessary for us 
to refer. The present lorry is designed to carry five tons, 
the dimensions of its carrying platform being 16ft. by 6ft. 6in. 
The height of this platform is 4ft. 6in. The wheel base is 
8ft., and the diameter of the wheels 3ft. 6in. The breadth 
of the front or driving tires is 7in., and of the rear tires 6in. 
The lorry, as will be seen from the drawings on page 130, 
consists of the forecarriage A and the platform B, connected 
together by the ball-and-socket joint C over the forecarriage. 
The slide or gripper D is pivoted on a horizontal pin behind 
the forecarriage, and moves in a circular channel E, 
attached to the carrying platform. The forecarriage, as will 
be observed, is a triangulated frame of angle steel. It has a 
light appearance, but is so well designed and braced that it 
is evidently amply strong for its work. Radius rods F are 
pivoted on the front axle and on the bearings of the 
differential shaft of the driving mechanism which is con- 
nected to the frame of the forecarriage. This frame is 
mounted on the springs of the front axle by means of slides, 
so that free horizontal movement of the springs is possible. 
The pull on the carrying platform is transmitted from the 
driving axle, through the radius rods, frame and forecarriage, 
and eventually through the ball and socket joint. Chain 
pinions G at either end of the differential shaft drive chain 
wheels H, which are connected to the front wheels by Hans 
Renolds chains. 

The front ends of the back springs are pinned toa horizontal 
steel channel attached to two brackets J beneath the plat- 
form. Lateral stiffness is given to these brackets by two 
diagonal tie rods, the pressure exerted by which can be 
governed by means of screwed ends and nuts. The back ends of 
the springs are connected to the platform by links K, having 
diagonal stays for lateral stiffness, both links and stays 
turning on a common horizontal axis to allow for the play of 
the springs. 

The driver’s seat L is on the right-hand side of the driving 
platform, attached to the forecarriage, and all the handles 
necessary for the control of the vehicle are within reach of 
this point. For example, Y is the handle for regulating the 
point of cut-off and for reversing; Z the throttle valve ; 
athe handle for changing the gears; b is for opening the 
cylinder drains; c admits high-pressure steam to the lowe 
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MESSRS. T. COULTHARD AND CO., PRESTON, ENGINEERS 
(For description see page 129) 
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pressure cylinder; and d regulates the feed to the pumps. . a horizontal shaft, which is actuated from the steering wheel 
On the opposite side of the driving platform is a bunker M, | X—page 130—through a wormand toothed sector. By turning 
with a capacity of 24 cwt. of coke. A water tank N, with a | the steering wheel either one way or the other, the brake is 
capacity of 170 gallons, is carried over the back axle. The | put on the desired drum, and the vehicle steered in the 
boiler O and engine P, with all their various appurtenances, | direction required, one side of the differential being slowed, 
are carried on the forecarriage, the former in front of the | and the speed of the other increased proportionately. 
forward axle and the latter behind it. The boiler, a detail Stopping brakes are also applied to all the wheels. Those 
of which is given on page 130, is of the fire-tube type, and has behind—T, page 130—are block brakes, and are applied by the 
108 square feet of heating surface, with a grate area of 3°75 
square feet. There are 342 tubes of fin. external diameter, 
and nine tubular stays arranged round the centre, as shown | 
on the drawing. There is also a drying space for the steam 
at the top of the tubes, and there is a fusible plug in the 
centre over the furnace. There are two feeds to the boiler, 
the first being geared to the engine, and only pumping when 
the latter is at work, and the other being a small horizontal 
Marsh pump, which is used when the vehicle is at rest. Both 
pumps are connected to the boiler through a combined plug 























turning of a hand wheel, which acts on a screwed rod. The 
brakes for the front wheels—see 8, page 130—are band brakes 
of the same type as the steering brakes, being pulled on by a 
wheel U on a horizontal shaft, with right and left-handed 
threads working into nuts on bell crank levers connected to 
the brakes, these being so arranged that one brake cannot be 





| ment—e, page 130—which is provided for damping oscillations 
of the carrying platform, should these occur. 

We are informed that the fuel consumption of the vehicle, 
fully loaded, works out to rather less than 41b. of coke per 
and check valve, so that the plug valve can be shut and the | ton-mile of useful load on ordinary roads, the water con- 
check valve examined while the boiler is under steam. The | Sumption being two gallons per ton-mile. When running 
working steam pressure is 200lb. per square inch, and | light it is stated that about half these quantities are used. 

The gears are designed for speeds of three and six miles an 


pressure and water-gauge fittings are placed so that they can : 2 : - 
be easily read by the driver. The smoke-box is connected to | hour oe the engines running at 450 revolutions per 
minute. 


a horizontal flue V, which, we are informed, acts as an 
effective spark arrester. This terminates in a vertical funnel Speaking now of the working of the car as we experienced 
W, which comes immediately in front of the carrying | it, we can say that when loaded with a weighed load equalling 
platform. five tons, and in addition with other weights estimated at 

The engine, which works extremely well, is one of Messrs. | about half a ton, the lorry was taken from Preston to Long- 
Coulthard’s design, and such as they apply to their own | ton and back—a total distance of some 12 miles. One heavy 
lorries. It is horizontally placed, and is a reversing com- | hill is met with on this road, and it was climbed perfectly 
pound with high and low-pressure cylinders 4in. and Tin. in | easily with the 3 miles an hour gear, the boiler pressure rising 
diameter respectively, the stroke in each case being Gin. The | throughout the climb. A speed of well over 6 miles an hour 
gear works in an oil-tight casing. The engine drives through | was attained on the level—possibly reaching as high as 
a first motion shaft on to spur wheels on a second motor | 8 miles an hour. The car could be manceuvred in a very 
shaft round a differential gear. On either side of the latter | restricted space, and can turn in a 30ft. roadway. The fact 
is fixed a steering drum Q, on page 130, The brakes R working | that the wheels cannot be racked round by hand, and cannot 
on these drums consist of a special steel wire rope, gin. | be turned until the lorry moves, does not appear detrimen- 
diameter, carrying gun-metal rubbing blocks. The brakes | tally to affect its steering qualities, since the brake-steering 
are put on by the action of bell crank levers connected to! arrangement seems to be instantaneous in its action. We 


y Sectionat XY 
Fig. 1—SLIDING GRIPPER 


| 





| applied without the other. There is a spring buffer arrange- | 


saw no sparks come from the chimney. The exhaust fiom 
the cylinders is taken into this chimney, but no issuing 
vapour is to be seen. The car is substantially and well 
built, and should be capable of standing hard wear, more 
especially as the mechanism is free from strains. The 
steering is easy—in fact, we should almost think too easy— 
and will probably be better when the arrangement described 
in Fig. 2 is applied. By this we mean that the lorry 





Fig. 2—FRICTION GEAR ON DIFFERENTIAL SHAFT 


answers too readily to the action of the steering wheel, and 
the wheel has to be turned the reverse way almost as soon as 
it has been moved so as to steer in one direction. We 
looked for diversion of the front wheels owing to irregularities 

| of the road, but this was not so great as might have been 
looked for, even when going over very uneven setts. Indeed, 

| when passing over a bridge which necessitated a heavy climb 

| over bad setts, and two sharp right-angled turns, the lorry 
behaved very well. 








INCREASED GERMAN CustoMs DUES ON MACHINERY.—At present 
the duty to be paid on machines entering Germany rests upon a 
simple calculation. Locomotives and portables pay a duty at 
the rate of 8 marks per met. centner (£4 per metric ton); the 
duty payable on other machines depends upon the material which 
predominates ; if chiefly of wood, 8 marks per met. centner; of 
cast iron, 3 marks per met. centner; of malleable iron, 5 marks 
per met. centner ; or of other metal, 8 marks per met. centner. 
These few customs rates are to be superseded by a rather com- 
plicated system, which contains various progressive rates, depen- 
dent upon the respective weights. Locomotives weighing up to 
100 met. centners (10 tons) are to pay 11 marks per met. centner, 
those weighing over 100 met. centners to pay 9 marks ; loco- 
motive tenders, 5 marks ; engines, motors, from 3 marks 50 pf. up 
to 100 marks per met. centner ; sewing ‘and knitting machines 
without frames 35 marks ; with frames, 20 marks ; curtain, lace, 
and tulle machines, 10 marks; machines for working metais, 
wood, and stones, 4 to 20 marks ; steam mowing and threshing 
machines, 9 marks; spinning and weaving machines, 6 marks ; 
other machines according to weight, from 3-50 to 18 marks ; 
electro-technical products, 6 to 60 marks; incandescent lamps, 
120 marks, vehicles for rails, 5 to 12 marks ; other vehicles, 20 
to 150 marks ; and bicycles, 150 marks per met. centner. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


In our last impression we carried our report of the 
proceedings at Newcastle down to Tuesday. On Wed- 
nesday the first paper read was that by Professor 
Weighton, which will be found on page 147. 

After a vote of thanks to the author by the President, 
the discussion was opened by 

Professor Beare, Edinburgh, who said he regretted that 
he had been unable to give the paper that careful atten- 
tion which would enable him to discuss it properly. He 
would, however, read it carefully, and send further notes 
to the Secretary; the author had obviously taken very 
great care and trouble, and he should like to compliment 
him upon the methods adopted for the purpose of 
eliminating possible errors. The points dealt with, 
namely, the re-heater and vacuum, were of the utmost 
importance, and the former apparatus was largely used 
in the United States. It appeared strange that the steam 
consumption per brake horse-power should be actually 
increased by the use of the re-heater. The subject of 
vacuum had been dealt with by the speaker some years 
ago in connection with marine engine trials, and he would 
compare the results then obtained with those set forth 
by the author. 

Mr. Mark Robinson, Rugby, said that steam engineers 
had not had so valuable a paper brought before them 
for a long time. The ratio between the low and high- 
pressure cylinders in the engine tested appeared to him 
very large, but it agreed pretty well with the present 
American practice where the re-heater was used. The 
cut off in the low-pressure cylinder seemed rather late. 
It was rather strange that the re-heating coil was not 
greater with a greater difference in temperature of the 
steam. The results of the tests made by the author 
were in accordance with those made by the late Mr. 
Willans. Re-heating seems to produce a vast difference 
in the mechanical results. As tothe economical effect of 
various degreesof vacuum, Mr. Willans had obtained the 
best results with a vacuum of 20in. in the days of his 
early launch engines, but with the vastly-improved 
central valve engines he got better results with a 
vacuum of 27in. In fact, it appeared that every inch 
of vacuum above acertain limit gave an economy of 1 per 
cent. of steam per indicated horse-power. If the engine 
used by the author had been re-designed between the 
two sets of experiments, it would have explained the 
difference in results, but in this case the same engine 
was used. The question of the effect of vacuum was 
of the utmost importance. His firm, Messrs. Willans 
and Robinson, Limited, had spent £30,000 in putting 
down special testing plant, and they spent thousands 
of pounds every year upon experimental work, and he 
had yearly become more conscious of the excessive 
difficulty of carrying out exact tests. People came 
forward time after time and published the results of 
tests which would not stand careful inspection. It had 
been stated that a consumption of less than 10 lb. per 
indicated horse-power hour had been attained. He 
thought it unwise to publish such results without the 
most rigid examination. He should like to see tests 
carried out by such a person as the author, or by some 
capable committee, so that engineers might not be led 
to believe rash statements simply because they appeared 
in print in the “ Proceedings” of this Institution. 

Mr. Morgan said that upon the Central London Rail- 
way he had found that, by reducing the vacuum and 
heating the feed-water to over 200 deg. Fah., he had 
effected considerable economy in steam consumption. 

Mr. Mark Robinson rose to say that a simple engine 
would do with a low vacuum, but that a compound 
engine could profitably use a higher vacuum. In fact, 
the number of stages of expansion governed the vacuum 
which was desirable. 

Prof. Watkinson said the results set forth by the 
author were certainly startling, especially as regarded 
the re-heating between cylinders, but it must be 
remembered that this re-heating was very slight. 
The total surface was only 30 square feet, therefore 
17 Ib. of steam had to be dealt with per square foot of 
surface, and there was no possibility of superheating it at 
all, therefore there was no gain in actual efficiency, and 
the thermal efficiency was lower. If superheating had 
been obtained he should have expected a resultant gain ; 
the result of the loss was reasonable, but he could not 
understand the great reduction in mechanical efficiency— 
2 per cent. loss was very large. In the vacuum trials 
quoted the temperature range is increased by 75} deg. 
lah. between tests 4 and 9 in the paper. By the 
increase of the vacuum to 24in. the cylinder wall action 
was, of course, greatly increased. One of the curves—a— 
showed that the steam used per brake horse-power is a 
minimum at from 26in. to 28in. of vacuum, but curve 
Wo of thermal efficiency shows a drop in efficiency due to 
a reduction in vacuum. Where steam was produced in 
boilers fitted with Green’s economisers the result would 
not be the same, as in that case the higher the vacuum 
the better the result. He would like to know why the 
author did not allow the speed to vary while keeping the 
load constant. 

Mr. Crosland, Manchester, said that the auth-.: had 
now put in proper scientific language and offered a proper 
explanation for facts which he —the speaker—had known 
for many years. One of his own ideas had been to use a 
re-heater, but he found that the economical result 
obtained was more than balanced by the loss due to the 
lower vacuum obtained. The author's results were, in his 
opinion, quite correct. His experience showed that a 
reduction in vacuum was in certain cases advantageous, 
but less apparent in the case of multiple-cylinder engines 
than in simple engines. 

Mr. Saxon said that the results obtained by the author 
were due to the particular type of engine used for the 
tests, but for an engine builder it would be a fatal mistake 
uot to put in an apparatus which would produce the best 





vacuum possible. It was, of course, very easy to reduce 
the vacuum by regulation of the hand wheel of the injec- 
tion valve to suit any particular engine. The load the 
engine was carrying should determine the precise 
vacuum to be employed. In desiging an engine it was 
desirable to be able to get the utmost power possible, and 
the paper showed that the highest vacuum developed the 
highest power. He was sorry that the high-pressure 
cylinder had not been fitted with an automatic cut-off, 
and he should like to know why 150 lb. pressure was 
used for the triple-expansion engine. He thought a cut- 
off at half stroke would have been better in the high- 
pressure cylinder, and the cut-off should have been 
varied with the altered vacuum. A pressure of 200 lb. 
would have been better for use in the triple-expansion 
engine. In one case where a triple-expansion engine 
with four cylinders was in use, he found that the engineer 
in charge was using a higher vacuum on one side than 
on the other, and so obtained a better economy. 

Mr. Druitt Halpin, London, said that the re-heater was 
by no means novel; it was invented by Mr. Cowper, of 
hot-blast fame, many years ago, and a large number of 
experiments were carried out which proved that the 
re-heater was no good, and it was therefore not brought 
into use in this country. 

Mr. Digby felt surprised that the re-heater had not 
reduced the steam consumption. He suggested further 
experiments with steam superheated after leaving the 
high-pressure cylinder. He thought it desirable to dry 
the steam before allowing it to pass to the ]ow-pressure 
cylinder, and this should be done by passing it through 
pipes placed in the smoke flues. 

Mr. Maw, President, asked if the author would state 
what system of cylinder lubrication was employed, and 
also whether this lubrication remained constant through- 
out all the tests; also what was the barometric pressure 
at the time of making the tests. 

Professor Weighton, the author of the paper, then 
replied, and said that perhaps he should have more 
clearly pointed out that the tests were undertaken to 
prove conclusively whether the American practice of 
re-heating was correct or not. Two years ago he visited 
the United States, and found the common practice in 
engines used for electric generating stations to use large 
re-heaters behind the cylinders, and these looked like 
subsidiary boilers. He had been to Milwaukee and 
discussed the matter with Mr. Reynolds, of the firm of 
Allis and Co., one of the recognised authorities upon the 
subject, and he asked him what saving he got by using a 
re-heater, but Mr. Reynolds replied that he could not say 
definitely whether there was a saving or not, but it was 
the fashion to put in re-heaters. The size of re-heater used 
in the trials was much greater than that used in the 
current practice in the United States, and if the dimen- 
s‘ons of the re-heaters upon the engines at the tramway 
station in Glasgow were obtained, it would be seen that 
the surface allowed was relatively not so great as in the 
re-heater he had used. He had definitely proved that the 
current American practice in the use of re-heaters was abso- 
lutely useless. In reply to Mr. Robinson, he might say that 
the cylinder ratio of his engine could not be altered, but, 
as a compound engine, the College engine represented 
current American practice very well. Mr. Robinson 
thought the cut-off in the low-pressure cylinder too early ; 
he could only say that he had found, from a large number 
of experiments carried out some time before, that a cut-off 
at Jin. in a stroke of 18in. was best for the low-pressure, 
and this he had stated in a paper read two years earlier 
before the Newcastle Society of Engineers. However, 
the particular cut-off had no special significance. A cut- 
off of 10}in. for the triple expansion he had found to be 
the best. The two sets of tests were made quite indepen- 
dently; he had adopted 200 lb. pressure and it agreed 
with American practice. 

Mr. Robinson thought that for an engine of different 
design a higher vacuum would be better, but as all the 
experiments were made upon the same _ engine, 
differences were eliminated. The experiments upon 
the College engine were, in his opinion, applicable 
qualitatively to any other engines, but probably not 
quantitatively with precise accuracy. He had already 
dealt with Professor Watkinson’s remarks as to the small- 
ness of the re-heater. He did not think it possible to 
superheat by using steam from the boiler itself. It was 
suggested to the author to take all the steam through 
the re-heater before it went to the high-pressure cylinder, 
but if a little of something was bad surely a great deal 
could not be good. A man who experiments to any 
large extent with steam engines must speedily see the 
futility of theory. As to the suggested desirability of 
altering the speed, he did not wish to introduce two 
variables into the tests. It did not follow that the highest 
vacuum produced the highest power, especially if the 
vacuum was over 26in. or 27in. The cylinder lubrication 
was effected by means of an impermeator, and it was kept 
constant throughout the whole of the tests. 

The Secretary then read a paper by Mr. Walter W. 
Smith, “The Application of Cylindrical Steam Distri- 
buting Valves to Locomotives,” the publication of which 
we must postpone. 

The President, on opening the discussion, said that 
thanks were due to Mr. Smith for sketching the history 
of the invention of piston valves to locomotives; although, 
to save time, the paper had been read in a condensed form, 
portions of it near the end deserved careful consideration. 
Mr. Smith’s experience had been great, and his were the 
only piston valves working successfully in this country. 

Sir Edward Carbutt said that he had used piston 
valves in steam hammers thirty years ago. Indeed, 
nothing else was used in his hammers. He wanted to 
know why so much trouble had been experienced with 
rings. He should have thought that Ramsbottom rings 
would have met the case fully. Piston valves had been 
used by the late Mr. Menelaus in a blowing engine very 
many years ago with great success. 

Mr. Yarrow said that his firm did not now use slide 
valves on any cylinder. It was true that no piston valve 





was as tight as a slide valve, but one could pay too much ° 
for tightness. He now used a solid body piston with a 
groove turned in. Into this groove are fitted three solid 
cast iron rings about g/yqin. smaller than the cylindrical 
shell of the valve. These rings are not cut. Asked how 
they were put in place, Mr. Yarrow caused much amuse. 
ment by saying that just as a half-crown could be got 
through a hole the size of a shilling cut in paper, so could 
the solid rings be got on the body. The difference 
between this and a solid piston was that the valve chest 
underwent distortion from heat and pressure. The solid 
piston could not change its shape to follow this distor- 
tion, but the floating ring could, and remained free and 
yet tight, where the solid piston would leak and seize. 

After a few desultory remarks by other speakers, Mr. 
C. Baister said that slide valves were a plentiful source of 
trouble on the North-Eastern Railway. He was happy 
to say that they had not had one case of delay due to a 
piston valve. 

Another speaker referred to the large clearance space 
inseparable from the piston valve. The locomotive 
engineer thought first of convenience and certainty of 
running, and afterwards of economy. The slide valve 
wore badly and caused tremendous friction, but it ought 
to be more economical than a valve which demanded a 
25 per cent. clearance. He then proceeded to suggest 
that as the mushroom valve did well in gas and petrol 
engines, it might perhaps be got to do well in locomotives, 
It would certainly get rid of the water difficulty. 

Mr. Twinberrow said that experiments began many years 
ago at Darlington with piston valves; plain discs of bronze 
12in. in diameter were tried; they totally failed. Mr. 
Smith understood the difference between the conditions 
under which the locomotive and other engines worked. 
The collapsible ring was an excellent feature. As to the 
floating ring used by Mr. Yarrow, he could only say that 
he remembered a large horizontal engine in which a 
solid piston valve was tried, and after running a while 
the valve gear carried away, and it required a five-ton 
block and tackle to get that valve out. As to clearance, 
it was true that clearance surface was a bad thing, but 
for most engines a good deal of clearance was a mechanical 
necessity to prevent pounding. In France they had had 
in certain cases to take out coned cylinder covers and 
replace them by flat covers, the pistons remaining 
unaltered, in order to get clearance enough. 

Mr. Smith, being called on to reply, was requested, as 
time was very short, to answer the speakers in writing for 
the “Transactions.” He contented himself for the time 
being with reading extracts from two United States 
technical journals which dealt with the trouble caused by 
water in engines with piston valves. 

EXCURSIONS, 

On Wednesday, the 30th of July, the most important 
excursion was that down the river Tyne. The paddle- 
steamer J. C. Stevenson left the Fish Quay at 2°30 p.m., 
and running a little way up the river, then turned, and 
dropped down to the swing bridge, which was opened in 
order that the members of the Institution might see the 
mode of working. The swing, being double ended, makes 
a complete half revolution every time it is opened and 
closed, the two ends changing places. This is one of the 
finest swing bridges in the world. The hydraulic machinery 
was supplied by Sir W. J. Armstrong, Mitchell and Co., 
and has been several times described. The steamer then 
proceeded down the river, calling at various places ; 
first at Messrs Palmer and Co.’s Works, Jarrow; then at 
Tyne Docks, where the coal staithes and pneumatic 
signals of the North-Eastern Railway Company were 
shown in action. Then a call was made at Whitehill, 
and a number of the members went ashore to examine the 
coal staithes under the guidance of Mr. C. B. Goldson, 
Chief Assistant Engineer of the Tyne Improvement 
Commissioners. This is known as No. 21 Coal Staithe. 
There are four spouts, and coal can be delivered 
at the rate of 1000 tons per hour. The system of 


working is quite different from that used in’ South 
Wales. 


No end tipping is practised. The wagons 
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all hold 10 tons, and are fitted with double hoppers. A 
few 15-ton wagons have been tried, but with unsatis- 
factory results. ‘The wagons, being run on to a platform 
by gravity, are spragged, and the hoppers being opened, 
they discharge into shoots which have a sweep fore and 
aft of a ship of 10ft. in either direction, so as to adapt 
themselves to the position of the hatches. The berth 
will take ships up to 600ft. long, and ships 500ft. long 
have been loaded. The most interesting part of the 
machinery is a new high-level tip. The trucks are 
raised by hydraulic rams to any height necessary, and 
the staithe has actually loaded a ship standing 56ft. above 
the water-line. The shoot follows up the truck, As 
much as 400 tons, or 40 trucks, have been discharged in 
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éne hour, but it is very sharp work. It is found that the 
coal does not suffer much from breakage; but there is the 
considerable drawback that the coal forms a mound in 
the centre of the ship, and all the large coal runs down 
the sides, leaving the small coal in the centre. Unless 
the coal is carefully trimmed during the whole time of 
loading the sample will not be the same when the cargo 
is discharged, the central portion of the cargo being 
small, and that to port and starboard large. 

Leaving the staithes, the steamer went on to Tyne- 
mouth, where the visitors landed to inspect the pier 
works. These will be best understood from the accom- 
panying diagram. We are indebted to the “ Notices of 
Works ” supplied to the visitors for much of the following 
information, but this official description scarcely makes 
all the facts so clear as is desirable, and we premise that 
the pier was not breached suddenly by a gale, but that its 
failure was gradual. Rock shale lies at a considerable 
depth, and on the top of the rock is sand. This sand is 
apparently very firm, and it was decided by Messrs. 
Walker, Burgess and Cooper, who prepared the designs no 
less than forty-seven years ago, that the sand could be 
made to carry the pier. To this end large quantities of 
rubble were brought across the river and tipped into the 
water. The rubble was levelled by divers after it had 
lain for a long time at rest, and on this rubble the pier 
was built. The straight portion, or shoreward half, was 
constructed under a contract by Mr. B. Lawton. The 
outer, or curved part, was constructed by the Tyne Com- 
missioners’ own staff, under the Jate J. P. Messent; the 
present resident engineer is Mr. Ivan C. Barling. The 
section shows very clearly how the work was done. The 
depth of the foundations at the pier head is 27ft. below 
low-water mark. One of the objects had in view in con- 
structing the pier was the setting up of scour to increase the 
depth on the bar. But this very scour attacked the sand, 
aud the event demonstrated the truth of the old-time 
parable. The sand was so scoured away, indeed, that 
divers found it possible to push long poles under the 
pier. It split longitudinally, and finally upset. In the 
winter of 1893-94 it became evident that some mischief 
was going on, but nothing could be done, and the breach 
was made in 1897, and is now about 100 yards wide. 

Sir John Wolfe Barry, K.C.B., and Messrs. Coode, Son 
and Matthews were called in to advise the Tyne Im- 
provement Commission, and decided that the remedy 
was to construct a length of new work under the protec- 
tion of the breached structure. The new work is to be 
1500ft. in length, and is to join the outer end of the 
straight portion of the old work, forming with it a break- 
water straight from end to end, and of a length of over 
half a mile—l'ig. 1. In the new work the rubble mound 
is being dispensed with, and the foundations are being 
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taken down to the hard shale rock, the depth averaging 
about 20ft. more than that of the original structure. 
Above the lower-water level the section of the new work 
is identical with that of the old—Fig. 2. The new length 
of pier is being made of Portland cement concrete blocks 
bonded from side to side of the pier, no mass work being 
used except above high-water level. The heaviest blocks 
weigh—in air—from 380 to 40 tons, and those exposed to 
the sea are faced with Aberdeen granite. The blocks 
below low water are built without mortar joints, but they 
are interlocked by round joggles and other means to such 
an extent as to render relative movement among them 
impossible. Above low water the blocks are built with 
hydraulic mortar beds, the joints being also grouted up. 
The material overlying the new foundationsis excavated by 
means of grabs, and as soon as the grab has worked down 
to the shale a diving-bell is used to level the beds for the 
blocks. 

The diving-bell now in use is 12ft. long by 9ft. wide by 
6ft. high, and four men work in it at a time. In the 
middle of the bell there is a large box, and into this the 
divers put the material which they excavate. They 
remain below six and sometimes eight hours. The pres- 
sure, which, of course, varies with the depth of water, is 
about 20 lb. on the square inch above that of the atmo- 
sphere, and up to now there has been no case of caisson 
sickness due to working under air-pressure. When the 
bed is prepared the blocks are set by helmet divers, and 
great care is taken to get them level and true, as if they 
formed part of an architectural structure above water. 
The reason for commencing the work at some distance 
seaward of the junction was to admit of work being 
carried on at two faces, and thus extending seaward and 
shoreward simultaneously. 

The large “ Goliath’ cranes were made on the spot, 
from, we believe, the designs of the contractors. For 
driving the staging piles the piling plant stands on the 
staging trestles last driven when ving those next in 
advance, the “ leaders’ and ram or hammer being at the 
end of a cantilever. The works are being carried out by 
the Tyne Commissioners; the engineers are Sir J. Wolfe 
Barry, K.C.B., and Messrs. Coode, Son and Matthews, 
the resident engineer being Mr. Ivan C. Barling. The 
contractors are Messrs. Sir John Jackson. It is expected 





that the works will be completed about three years 
hence. The lighthouses have no resident keepers in 
them. Acetylene is used, and the lamps are never ex- 
tinguished. They are turned up at sunset by clockwork. 
They will run for about three weeks without attention. 

The J. C. Stevenson returned up the river, picking up 
as she went the visitors who had been dropped at Yarrow 
on the way down. 

In the evening about three hundred members availed 
themselves of the courteous invitation given by Sir 
Andrew Noble to his beautiful house at Jesmond Dene, 
where a couple of delightful hours were spent. 

On Thursday, July 31st, while the larger number of the 
members left Newcastle by an early train to spend the 
day in Sunderland, about sixty availed themselves of the 
hospitable invitation of John Spencer and Sons, Limited, 
and proceeded at 1 p.m. by train to Newburn, a distance 
of six or seven miles up the river. The party were taken 
at once to the Workmen’s Institute, where an admirable 
luncheon was served, Mr. Boyd occupying the chair. 
After the health of the King and Queen had been drunk, 
the prosperity of the Institution of Mechanical Engineers 
was given by the chairman, and briefly responded to. 
The party then proceeded to the steel works. These 
appear at first sight to straggle, but there is really none 
too much ground used, as will be understood when we 
say that the usual output of plates alone is about 1000 
tons per week. Nothing that can be made of steel, 
indeed, appears to be too large or too smal] for the New- 
burn Works. On the one hand we have eight 30-ton 
Siemens furnaces of the most modern description, and on 
the other a crucible foundry where pot steel castings are 
made, reminding one of Sheffield. 

The firm was founded as far back as 1810, by 
John Spencer, for the manufacture of files, and it 
is worth notice that thousands of files cut by machinery 
and sand blasted are now made every year by the firm. 
Speaking of files, we may stop here for a moment to 
explain how the old difficulty with machine cutting has 
been got over. The file blank never was equally hard 
throughout, and the workman adapted the force of his 
blow to the hardness of the metal. It was impossible to 
make the machine do this, and so the machine-cut file 
did not find favour. In the present day instead of 
trying to modify the machine attention has been 
directed to the blanks, and these are now made so 
uniform in hardness that the machine can be used with 
success. As the physician would say, the disease has 
been attacked instead of a symptom. Power was sup- 
plied in the old days by the New Burn, then a consider- 
able stream; and to this day two of the water wheels 
remain in fairly good condition though long since 
disused, as memorials of the past. Indeed, the place 
was altogether so favourably situated that steel works 
were established there on a small scale in 1822. There 
were converting furnaces, crucible furnaces, small roll- 
ing mills, and a tilt mill, the larger part of the 
output still being files. The whole of the raw 
material was imported from Sweden. The place 
abounds in interesting memories. George Stephenson 
was born near Newburn; Hedley lived at Newburn, and 
his locomotives passed from Wylam to Limington 
on the line of rails which now runs through the 
works. It was on this line it was first demonstrated 
that the adhesion between a smooth wheel and a smooth 
rail was sufficient. Although steel castings in simple 
form had been made at Newburn many years previously, 
it was not until 1866 that it was taken up as a specific 
business and developed for all purposes, the material 
being comparatively hard. After considerable success 
with mild steel castings, Lloyd’s and the Board of Trade 
in 1879 were induced to accept the material for crank 
webs, crank shafts, anchors, and later, after an exhaustive 
series of experiments, for engine and shipbuilding work 
generally. The general adoption of stern frames, rudder 
frames, stems, also both solid and built crank shafts, 
testifies to the successful use of mild steel for castings of 
this description. For several years previous to 1889 
material had been supplied from Newburn for rolling 
into mild steel plates, but it was only at the beginning of 
that year that the erection of the present rolling mills 
was begun. These mills were opened in 1891 for the 
manufacture of the largest boiler and ship plates. Plates 
are now made of any thickness up to 6in., and to a 
maximum width of 12ft., to meet the requirements of 
the several Registers and Corporations. Indeed, it is 
not, perhaps, too much to say that nothing is too big or 
too small to be made of steel at Newburn. The visitors 
were taken through fitting and machine shops, cast iron 
and steel foundries, crucible shop, steel forge, hydraulic 
press shop, spiral and volute spring shop, blacksmiths’ 
shops, laminated spring shop, converting furnaces, No. 1 
spring steel rolling mill, file cutting shops, the rolling 
mills, steel melting shop, plate mills, cogging mill, bar 
mills, test house, plate shears, im the order stated. 

To give a list of the machine tools and appliances of 
all kinds would be devoid of interest. We must content 
ourselves with a few words about those things which 
most strongly claimed the attention of the visitors. The 
most prominent, perhaps, is the very fine double reversing 
rolling mill, with 42in. rolls on one side, and 30in. rolls 
on the other. The roller beds for feeding the mills are 
of the traversing type. Two beds only, one behind and 
the other in front, are used. These beds move on trans- 
verse rails, so that they can be employed for either the 
30in. or the 42in. mill. The engines were built by the 
Bowling Iron Company. There is a very powerful 
cogging mill, and 10in., 14in., and 18in. bar mills besides. 
The shearing is done by two very powerful machines, 
one by Buckton and Co., and the other by Harvey, Crow 
and Co. These tools will shear plates 1jin. thick. A 
4000-ton hydraulic forging press was shown at work. 
The pressure is 2} tons on the square inch, obtained 
without an intensifier. The pumps are three-throw. 
The connecting-rods are of cast steel. The pump valves 
are of forged steel, beating on cast steel seats in the 
valve chambers. These pumps are run ata high speed, 





and have been in use for some ten years. The working 
pressure in the pump barrels is 24 tons per square inch, 
yet the machinery has given no trouble whatever of any 

ind. This is the heaviest pressure by far that we have 
heard of as being obtained in daily service without an 
intensifier. 

A pair of engines working one of the rolling mills is 
believed to be the first pair of horizontal engines on one 
crank shaft used for the purpose. They were made forty 
years ago, and are still in good condition and daily work. 
There is also in another part of the works one of the very 
first Corliss engines made by Inglis. The whole of the 
heating is done by gas, no coal being used anywhere save 
in the smiths’ shop. A very large business is done in 
the manufacture of springs. The firm are the sole 
licencees of Baillie’s volute springs, and all the arrange- 
ments for making, tempering, and testing springs are 
extremely complete. Hundreds of tons of stockless 
anchors are cast each year, while crank shafts, propellers, 
propeller shafts, and every conceivable form of engine 
casting made by the firm may be found all over the 
world. It is almost needless to say that the testing 
house is very complete. It is fitted with one of Wick- 
steed’s large machines, made by Buckton and Co. 

Those who are disposed to believe that America or 
Germany is beating us in plant and energy would do well 
to pay a visit to the Newburn steel works. They would, 
we venture to think, arrive at the conclusion that, 
although there are establishments far more gigantic, 
there are few so little open to improvement as that of 
John Spencer and Sons. 








THE RECENT BELLEISLE EXPERIMENT. 
By Frep T. JANE, 
Tue Belleisle has been fired at again, the object of the 
experiment being in the main somewhat on Enuclid’s 
Q.E.D. lines, or proving that one and one make two. 


The objects were :— 
(1) To ascertain the effect of lyddite on a conning 
tower. 
(2) To ascertain the effect of the same shell on 
torpedo nets. 
In the first case the experiment was invalid owing to 
the Belleisle’s conning tower being of a now unused 
pattern. That is to say, it is a circle 
entered from below. The modern 

tower, on the other hand, is thus :— 

In the Belleisle the gas had, there- 

fore, only the top of the tower to 

act against. A caged rat placed 

inside survived—its reported death is 

a picturesque touch of description. 

Being below the rush of gas level, an F 

air cushion might to a certain extent . 

be expected, and direct concussion 

was not experienced. A man, on the other hand, 
would have been looking over the top of the 
armoured circular wall, and his head in the full path 
of a blast far exceeding in force any hurricane that 
yet blew, and in temperature equalling, if not exceeding, 
white-hot iron. In a word, the equivalent of a blow 
from a white-hot steam hammer would be encountered. 
The result is one that pure theory is hardly likely to go 
astray over. Incidentally it has been “ proved” that life 
may exist in a hole under these conditions, but any Boer 
who was at Paardeberg could have told that much. 

The experiment was invalid to the extent that with a 
modern tower the rush of gas would follow the line of the 
arrow in the diagram above, and so enter the tower 
directly. This is important in so far as the first effect of 
a hit on the tower must be to hurl to the deck everyone 
inside. The distance to be travelled by a head, from 
sight to cover, is so small that between the hit and the 
rush of gas a man might get out—or, rather, be flung out 
—of the direct path of concussion before the rush of blast 
came. With the modern tower, having side inlets, this 
chance will be taken from him probably, unless the angle 
to be followed tends to mitigate things, which is hardly 
hkely. In any case, the tower fired at was not the tower 
we use. It may be instructive to note that it is the 
pattern the French employ, and all that we have yet 
done with the Belleisle the French have done years ago. 
If our Intelligence Department has soared at all beyond 
“scissors and paste ” it is familiar with these things; and 
we are doing no more than “ proving proofs.” French 
ships have often three primary fighting positions, but for 
a long time there has been a feeling that the conning 
tower is, like the ram, a survival of obsolete ideas. It is 
an amateur idea at the best. It dates from the days 
when the shot that made a hole was the only projectile 
thought about, and that was never the only actual danger. 
Concussion killed men back in the days of the American 
Civil War, and to realise that the blast of a shell might 
cause concussion of the atmosphere was no gigantic step. 
The conning tower antedated these experiences, and has 
existed ever since without any very integral change in 
conception. Logic demands, and always has demanded, 
something in the open, and out of the Belleisle firing we 
may get it if the Admiralty have the courage of the 
progressive views they now seem to entertain. 

Over the Belleisle’s conning tower there was a bridge. 
This was brought down. It was made into a scrap heap, 
splinters and dust. The ideal tower cannot, therefore, 
be on a bridge. I may indicate what it may become if 
only progress can be given free rein. I make no apology 
for the pictorial nature of the illustration by which 
this is explained, because all the trouble so far has arisen 
from an overlooking of these realistic accessories. In 
diagram form people are all too apt to forget the back- 
ground ; in war, incidents in the shape of fragments of 
shell, &c., from the background will be all too unpleasantly 
present. It is with deliberate intent, therefore, that I 
bring pictorial aid in treating this vastly important 
question. The illustration, page 188, shows the experiment 
as it was. Photographic illustration was, of course, 
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impossible, since, apart from the regulations that kept 
spectators at a distance, the radii of fragments was far 
beyond the range of the camera. The drawing is pro- 
duced by telescopic aid, and represents as. nearly as may 
be how things looked aboard the old hulk while under 
fire. The far-reaching nature of the shell explosion will 
be at once apparent in the vibrating haze of the atmo- 
spheric typhoon, in the lift of the stricken ship, in the 
displaced hole stoppers along the ship’s side, in the 
twisted masses of ironwork. The fragments of torpedo 
netting relate to another shot to be dealt with later on. 
Let us now proceed to examine the ideal conning 
tower, or, rather, let us say the conning tower that offers 
most chances of survival to the users of it. In diagram 
form “ ideal”’ may apply to it, but an inspection of the 
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(1) The steering wheel. 

(2) Voice pipes, telegraphs, and telephones to ail parts 
of the ship. 

(83) Indicators from the engine-rooms, &c. &c. 

(4) The torpedo tube directors. 

Now, the first question is, Are these things essential— 
need they all be in the conning tower? The answer to 
this is—In some form, yes. The wheel may transmit to 
a steersman below; but, since it must be under direct 
control of the captain, someone must be close to him 
to manipulate it. If he be beside the captain, he 
is to that extent in the way. His life is very 
valuable, for if he be killed the ship may drift 
for the few instants necessary to make her fall off, lose 
the fire of one or two guns, and perhaps the day. It 
must ever be remembered that 
in the naval battle of to-morrow, 
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AN IDEAL CONNING TOWER 


second picture—which is based on what is known of the 
actual effect of gun fire on ships—will show that the 
absolutely ideal position cannot exist. Advantages can 
be relative only. An important point to remember, too, 
is the almost night darkness in which battles will be 
fought. Apart from the smoke from pierced uptakes, 
walls of blackness due to the dust that flies from coal 
bunkers at every hit may be looked for, and this may be 
an intolerable nuisance; though it is a point to which 
absolutely no attention has been given. 


To return, however, to the diagram. The conning 


tower is essentially the ship’s brain centre. It contains :— 


It may also communicate with 
a third wheel below water—an 


idea embodied in many ship | 
| and cut away and sacrificed when done with, the other 


concerns coloured shell for simple signals. 


designs for a long time. 
The voice pipes will be a series 


of holes sunk in the armoured | may be the best. 
| them under his control. 
| placed elsewhere can be discharged by buttons in the 
be duplicated with electrical | armoured floor, and admiral and captain will probably be 
| together. 


floor, so that they cannot be 
shot or shaken away. They will 


| transmitters, also sunk in the floor. 


| mitter. 
\ steering post is in direct com- | 


down | 


risk of being put out of order. | 
| the survival of even light masts. 


of discriminating fire; in real battle it is the foremast 
that every gun will be laid on. If only °1 per cent hits 
are secured, bursts on or near the tower will be frequent. 
In the only naval action fought on scientific lines, the 
engagement between the Chilian Blanco Encalada and 
Almirante Cochrane and the Peruvian Huascar, the 
Huascar was primarily done for by conning tower attack. 
Everything inside was smashed by the shock of outside 
hits even in those primitive days. In the Belleisle the 
smashing was still greater. 

Torpedo directors might, I think, be elsewhere than 
at the tower. They are not needed early in the action. 
They have hardly the ghost of a chance of survival as 
now placed. The feeling is that they should be in some 
spot less likely to come under fire. In all cases they 
need placing in duplicate, or, perhaps, in armoured boxes, 
from which they can be extended when needed. In this 
form they might be on the conning platform. 

Finally no boats, guns, masts, funnels, cowls, rigging, 
or any other shell-bursters must be near the tower, but 
well away, boats in particular being below the splinter 
nets. 

Two other accessories demand attention. Range- 
finders are placed on chart-houses on the bridges. The 
Belleisle has indicated—were indication needed—of what 
use a range-finder so placed will be. Since it must be 
high up to get a clear view, it should, I think, be on a 
special tripod grating, clear of everything, the operator 
lying on it, and communicating ranges with a trans- 
Singing out the range is no use—it will not be 
heard. It is not heard properly even at target practice, 
the noise of which is a trifle to a battle noise. 

The other accessory is signalling. In action there will 
be little, still it may be badly needed in the final stages. 
In the early stages it will be comparatively simple. 
Now we know from Yalu that all halliards are likely to 
go, and the first Belleisle experiment gave no promise of 
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be best, but there is a field for invention here. I am 


not at all sure but that some system of throwing the | 


| revolutions on to a black screen by means of some auto- 
| matic magic-lantern arrangements might not be of value. 
| Indicators, as they are, will be knocked over if the tower 
| be hit, and since towers will be aimed at, and since it is 

the insane practice to place near them a mast—which 
| serves to lay hostile guns by— towers seem likely to be 
| the centres of many explosions. There are pretty theories 








present Belleisle firing has shown that signalmen on a 
bridge will remain for a very little while, hence a sub- 
stitute must be found for use under fire. 

A tower such as I have indicated seems liable to only 
one main danger—Maxim fire. But Maxim range is not 
likely to be reached. A bulwark to protect against 
Maxims might be embodied, but it would all too probably 


| grow to be a shell burster, and so bring us back to present 
evils. The captain must, I think, lie flat on his stomach, 





Avuaust 8, 1902 THE ENGINEER 


SS 
——— 


THE IDEAL CONNING TOWER IN ACTION 


For description see page 133) 





THE ENGINEER 





Aveust 8, 1902 








136 
and chance such target as he offers thus. He will be 
safer so than inside even three feet of armour. It is not 


bits of projectiles so much as torrents of atmospheric 
hurricanes that he has to fear, and these he will surely 
avoid best by being in the open where shells will not 
burst near him. In diagram form that is his only 
danger, but a study of the pictorial realisation of the same 
thing shows that “bits of ship” are by no means 
negligible factors. Still splinter nettings may do much, 
while a further gain will be that, though not obstructing 
the view, they will prevent the otherwise probable con- 
tingency of the captain being blown off his platform by 
the shock of his own guns. 

I put forward these remarks in the hopes of drawing 
careful attention to this vital question. I do not claim it 
as a best possible. But I do claim that it faithfully 
illustrates a trend of naval thought, needing a considera- 
tion that it does not receive. The Belleisle has proved 
clearly enough that the conning tower, as anticipated, is 
a totally useless contrivance in its present form. It is 
absolutely essential that the captain exist, the hard 
question is—How ? 

Another portion of the experiment was devoted to 
torpedo net defence and its behaviour under fire. Its 
behaviour again was as anticipated—it was blown all to 
pieces. The shells tore it apart, flung and drove it all 
over the ship, and generally totally destroyed it. The 
blast burned up everything that could be burned. This 
is quite new. Lyddite has a solid reputation as being a 
non-burning explosive, and the only explanation I can 
offer is that some new form of it, or some other new high 
explosive, was used. Whatever it was, the ship’s side 
was a mass of flame, and when it passed every rope had 
gone with it, and many smaller wire ropes were melted. 
At one stroke, therefore, torpedo-defence nets are put out 
of court, for if ever they are wanted it will be after an 
action. This means that some protection must be 
evolved, or else the old plan of carrying nets inboard 
resorted to, unless, as is by no means impossible, we 
resort to fighting with them down. This will entail a 
heavy loss of speed and all tactical speed advantage, but 
speed as a purely tactical asset has little value save for 
peace manceuvres in which admirals make cheap reputa- 
tions. So many things will reduce it in war that a loss 
right away may signify little. Torpedo craft, submarine 
or otherwise, will be such a terrible danger to ships in 
the heat of battle and at the end of it that almost any 
sacrifice may be needed to guard against them. 

Thus, then, the main conclusions and lessons to be 
drawn from the last Belleisle experiments. There are 
other minor lessons that I do not think it well to 
discuss. The main issues are too obvious for any secrecy 
to be worth maintaining, for anyone could have foretold 
most of them. Still between a forecast and a realisation 
there is always a difference, and “ prove all things ” is by 
no means a bad motto for naval warfare. 

The main regret is that the effect on personnel was not 
better gauged. A rat is not a man, nor can a rat record 
experiences. It is these that we so urgently need. To 
try and obtain them with dummies is vain. A dummy 
very poorly indicates the atmospheric effect ; and though 
the dummy captain of the Belleisle was “shot through 
the heart” by a piece of stray splinter, this was pure 
accident and chance. Human observers are needed, and 
I am quite sure volunteer lieutenants could be secured 
by promise of promotion, say, to commander at once and 
— at the first possible time. There is, did people 
only know it, a deal by way of precedent, only hitherto 
it has been without prizes. Thus in the Chino-Japanese 
war a British torpedo lieutenant served “ for experience ” 
in a Japanese boat attacking Wei-hai-Wei—of course 
unofficially. Officially, artillery officers were put in more or 
less dangerous posts of observation at the Steepholm ex- 
periments, and much valuable—and unsuspected—in- 
formation acquired. More recently something of the 
sort happened in the Channel Fleet, only then those 
experimented on were not informed of the scope of the 
experiment. Then, too, at Portsmouth, when a boom 
was rushed the Admiralty insured the lives of all con- 
cerned, which marked the risk. Kfiowledge cannot be 
acquired without it. A hundred years or so ago the 
condemned criminal would have been used with freedom 
as the prize of survival; to-day, apart from sentiment, the 
observations of such a one would be no good. There 
are plenty of gunnery officers able to give the necessary 
ability, and there is no reason why they should be killed 
to a certainty ; or, if they were, then we should learn that 
the big ship is obsolete. We have everything to learn 
in this respect, and even the effect in quite some other 
part of the ship to that hit would be learned with 
advantage. The wildest theories are afloat concerning 
the deadly effect of lyddite both as an asphyxiator and as 
a cause of concussion and heat. The heat can be gauged by 
metal or thermometers, the concussion effect approximated 
by mechanism, but vaguely only. The asphyxiation effect 
can equally vaguely be guessed at from the effect on 
animals, but this is not a sure guide, and in any case, as 
I have said above, animals cannot relate their experi- 
ences, nor would medical examination go for much. The 
effect on brain and nerves cannot be thus represented at 
all. Yet there are scientific men who assert that, in the 
confined space of a ship a single 6in. lyddite shell may 
incapacitate nearly everyone. Will it, or will it not? It 
is of urgent importance that we should know; and the 
Belleisle has given so fara very undecided answer, even 
when surmise based on vague indications is accepted as 
proof. Before the old hulk is done with we shall have 
to solve these problems, and the human observer will have 
to be on board her. Probably he would have been 
already but for the sentimental outcry that any fatal 
termination might have led to. The only way to meet 
this is to prepare the public mind for it; for it is 
useless to pretend that the necessary experience could 
be gained without grave danger to the observer. But 
without this observation the experiments must remain 
incomplete. There is too much tendency to ignore the 
human element in these sort of trials, for the cardinal 





question must ever be not the effect on materiel, but 
whether the personnel can survive. Ifso, the damage to 
the ship matters little ; while the crew exist she can still 
fight. If the crew be killed or stricken with panic or 
physical incapacity, then most of our naval architecture is 
vain. It has often been propheised that the doom of the 
big ship will come over the invention of a projectile, one 
single hit from which will annihilate. The future in these 
matters may be left to itself. The problem is, How far is 
that stage already reached? Probably it is not reached. 
But we do not know. And because it gives no answer, 
because it tells us all that we could have guessed but 
nothing of what we cannot guess, the Belleisle experi- 
ment remains incomplete, and to that extent un- 
satisfactory. 








NEW GENERATING PLANT AT NIAGARA. 


In 1899 the work of enlarging the electrical power station 
at Niagara Falls was started, the original 50,000 horse-power 
having practically been taken up. During the construction 
of the new station that limit has actually been reached. The 
extension is nearly completed, and within a month or two 
the first generator will be at work. Generally speaking, the 
new house is a duplicate of that originally constructed, but 
it differs from this in some of its technical details. It is 
placed on the opposite side of the intake canal and nearer to 
the river, and has its turbines at the bottom of its own 
separate wheel pit. The discharge water is led out from this 
pit by a branch tunnel for about 600ft., where it joins the 
main tunnel, which, it may be remembered, is of a size 
sufficiently large to accommodate the waste water from 
turbines of a total of 100,000 horse-power. The new turbines 
are somewhat different to those in the first house, as they are 
of the internal discharge type, and have the discharge water 
carried off through draught tubes, which add about 10 per 
cent. to the effective head. This increase has permitted 11 
units of 5000 horse-power instead of 10 such units to be put 
in a building equal in size to the first. The turbines, so we 
understand, were designed by Escher, Wyss and Co., of 
Zurich, and were built by the I. P. Morris Company, of 
Philadelphia. The governors, which are oil pump worked, 
are designed to give a maximum variation of speed of 5 per 
cent. with 100 per cent. variation of load. With fractional 
changes in load the governing is said to be about the same as 
that experienced with a well designed steam engine. The 
electrical equipment has all been supplied by the General 
Electric Company of America. There are three generators, 
each of 5000 horse-power (3750 kilowatts) wound for 2300 
volts, two-phase, 25 cycles at 250 revolutions per minute. 
The original type was retained in the second installation 
because it was considered that any advantages which might 
accrue from winding the new machines for a higher voltage 
would be more than counterbalanced by the lack of inter- 
changeability. In the new machines, however, the generator 
regulation has been reduced from 30 to 10 per cent. The 
entire plant will be worked from one switchboard, and the 
feeders will be provided with automatic oil circuit-breakers— 
these and other improvements having become possible in 
consequence of the advance in electrical science during the 
last five or six years, or found to be desirable by experience. 

Six of the new generators will be of the external field type 
with nickel steel revolving magnet ring. These new machines 
are without the iron bridges over their tops, such as the older 
machines possessed. The reason for this is that the collector 
rings are placed below instead of above the machines. The 
armature winding is a two-circuit series closed winding, and 
consists of one-turn coils placed in open slots, with two coils 
toaslot. The coils are made up of stranded cable pressed to 
shape on formers. The system of ventilation employed is 
quite different to that used in the original machines. There 
is a baffle plate fixed between the bottom of the armature 
winding and the bottom of the revolving field. This compels 
all the air, which is set in motion by centrifugal force, to enter 
the machine at the bottom inside of the armature shell. 
From there the air passes outward through the air ducts in 
the armature core, cooling the iron and the winding in its 
passage. It then continues outward radially between the 
layers of the field winding into an annular space at the back 
of the field coils, and thence outward through holes in the 
magnet ring, which holes are bored in line with the pole 
piece bolts. The action is said to be thatof a centrifugal 
blower caused by the rotation of the field poles and ring. Some 
of the air also passes outward at the top of the ring through 
holes provided for the purpose. This method of ventilation 
gives, so we understand, excellent results, and the air blast 
obtained is tremendous. From tests which have been made it 
is believed that these machines will run from ten to fifteen 
degrees cooler than the original alternators. 

The other five machines in the new house are of the internal 
revolving field type, this design being adopted on account of 
lower cost of building, simplicity of handling and accessi- 
bility of parts. They are, however, wound for a two-phase 
current with 25 cycles and 2300 volts at 250 revolutions per 
minute. The introduction of these two new types of alter- 
nator—for the first we have described, though similar in 
design is different in character to the original machines—puts 
three different types in the two houses, but no trouble is an- 
ticipated in running all of them in parallel. From actual 
test, so we gather, the full load efficiency of one of the 
external field generators has come out as high as 98°15 per 
cent. 

All the switches in the new power-house are of the General 
Electric electrically-operated oil break type. The cables 
employed in the building are heavily insulated with rubber, 
covered with a fire-proof.braid and supported on brackets with 
porcelain clamp insulators. The main switchboard consists 
of a gallery in the centre of the building, having mounted on 
it 36 separate controlling panels—11 generator, 22 feed, 
2 inter-connecting, and one exciter panel. It is intended to 
work the 21 generators normally in four independent groups, 
though all may be put in parallel together if it is so desired— 
that is to say, the connections have all been designed with 
this object in view. 

Meanwhile, anticipating still further calls for power, the 
Niagara Falls Power Company has, through its allied com- 
pany, the Canadian Niagara Power Company, started work 
on its new power-house on the Canadian side of the Falls, 
though it is not expected that this station will be at work for 
over a year yet. The alternators have been designed to work 
in parallel with those on the American side of the Falls ; but 
they will be different in that the unit is to be of 10,000 
horse-power capacity, and they will generate at 12,000 volts 
three-phase. The 25-cycle will be adhered to, and likewise 








the speed—250 revolutions per minute. For long trans- 
mission step-up transformers will be used to raise the voltage 
to 22,000, 40,000, or 60,000 volts. The current will be sent 
to Toronto and other cities in the vicinity, and will also be 
used by works near the Falls. Arrangements have also been 
made by which current can pass to the American Power 
System. 








A FLOATING DOCK AND A NEW 
CUNARDER. 


On Wednesday afternoon last Messrs. C. S. Swan ard 
Hunter, Limited, launched from their yard on the Tyne, in 
the presence of a large company, a floating dock for the 
Port of Durban and a new Cunard liner, the Carpathia. 

This vessel is intended for the Cunard Steamship Company's 
Line between Liverpool and Boston. She is 558ft. long by 
64ft. 3in. beam, and her gross tonnage is about 12,900 tons, 
She is to have a trial speed of about 15} knots. She has four 
complete steel decks, a steel orlop deck in Nos. 1 and 2 holds, 
and a bridge deck 290ft. long for passengers, saloon, and 
cabins ; above this again a boat deck is fitted. The dining 
saloon has seating accommodation for 200 persons. The 
whole of the space forward of the boiler-room on the main 
deck is fitted with third-class cabins accommodating 
altogether 600 passengers, and a third-class dining saloon 
seating 300 persons is situated above the cabins. A spacious 
smoke room and ladies’ sitting room, bath-room, «c., 
dispensary and bar, and a large covered promenade, are also 
provided for the third-class passengers. 

The first-class accommodation is in the style usual in the 
CunardCompany’sships. The vessel is designed to carry about 
12,000 tons dead weight, and all modern facilities for rapid 
loading and discharging are provided. The steamer will be 
driven by two independent sets of quadruple-expansion 
engines, cylinders 26in., 37in., 53in. and 76in. diameter, 
stroke 54in., steam being supplied by seven large single-ended 
boilers, fitted with Howden’s forced draught, and working at 
a pressure of 2101b. The propelling machinery is being con- 
structed by the Wallsend Slipway and Engineering Company, 
Limited, Wallsend. 

The dock for Durban is illustrated above. Recent events 
in South Africa have brought Durban so much to the fore 
that the Harbour Board finds that the shipping could no 
longer await the tedious construction of a masonry dock. 
The construction of a floating dock was, therefore, decided 
upon, and Messrs. Clark and Standfield, of 11, Victoria-street, 
Westminster, were commissioned by the Agent-General for 
Natal, Sir Walter Peace, K.C.M.G., late last autumn to 
prepare plans and obtain tenders for the construction and 
delivery in complete working order at Durban of a floating 
dock capable of lifting vessels up to 4500 tons dead-weight. 
At the beginning of the present year the contract was placed 
with C. S. Swan and Hunter, Limited, and within seven 
months the dock, practically complete in all respects, was 
successfully launched. 

The dock is of the same type as that at his Majesty’s 
Dockyard at Bermuda, but is, of course, much smaller. Its 
extreme length is 375ft. over platforms, and its width S7ft., 
and it is divided into forty water-tight compartments. The 
distance between the guard timbers on the side walls is 61ft., 
so that the dock can accommodate vessels up to 60ft. beam, 
whilst, when still retaining a free-board of 4ft., it can take a 
vessel drawing 18ft. over keel-blocks 4ft. high. 

The dock proper consists of three pontoons and two side 
walls, to which the pontoons are connected by means of 
movable joints, so that any of the pontoons can when 
required be removed and lifted by the dock itself, thus 
making it self-docking in all its parts. 

The machinery of the dock is contained in the upper 
portion of the side walls, and consists of two separate, but 
identical, installations. The pumping arrangements are of 
the usual type fitted by Swan and Hunter. The bvilers are 
of the ordinary return-tube marine type, 10ft. long by 9ft. 6in. 
diameter, and were built by Messrs. Sudron and Co., of 
Stockton. The engines are of the horizontal compound 
tandem type, placed on their sides, and driven directly on to 
the vertical spindle of the centrifugal pumps which are placed 
right down at the bottom of the dock, directly on top of the 
main drain of the pumping system, the weight of the shafts 
and the impellers being taken on ball bearings at the engine 
deck. These and the engines have been built by Messrs. W. 
H. Allen and Co., of Bedford. 

The dock is supplied with the usual timber keel blocks, and 
in addition has twenty-four sliding bilge blocks which can be 
hauled in under the vessel by means of ropes from the top 
deck. It is further provided with four mechanical side 
shores, also worked by hand wheels from the top deck, by 
means of which a vessel can be centred on the dock. Four 
steam capstans—two on each wall—are provided for hauling 
the vessel into the dock, and numerous bollards and timber 
heads are provided on the face of the walJs for making her 
fast to. 

The dock is provided with a small but complete electric 
light installation, which will enable work to be carried out 
on ships through all the hours of both night and day. The 
electrical installation has been provided by Messrs. W. H. 
Allen, Sons and Co., Limited, of Bedford. The system used 
is the direct current, at a tension of 110 volts, the electric 
cables being all contained in steel tubes to prevent injury, 
with the exception of the cable which crosses the dock, which 
is drawn into lead and suitably armoured. 








THE GERMAN Navy.—In 1881 the personnel of the German navy 
amounted to 11,352; in 1886, 14,682 ; 1891, 17,083 ; 1896, 21,835 ; 
1901, 31,171; and when the ee ene of 1900 has been 
carried out the number will be 60,000. Tne number of executive 
officers has not increased in the same proportion, as in 1881 it 
was 458, and in 1901 924. On the other hand, the number of 
engineers has increased during the same period from 35 to 159 ; 
that of the warrant officers from 284 to 1280; and that of the 
petty officers from 1459 to 5558. 


Barrow TRAMWAYS.—The prolonged negotiations between the 
Barrow Corporation and the British Electric Traction Company 
with reference to the Barrow tramways came to an end on Saturday, 
when an agreement was signed whereby the company undertakes 
at once to begin to lay down an electric system to the docks, Roose, 
and Furness Abbey, the Corporation reserving the right to pur- 
chase at the end of 7, 14, or 21 years. Owing to the old steam 
engines and cars having been destroyed by fire, Barrow is at pre- 
sent without any tram service, but the British Electric Traction 
Company have made arrangements for a temporary service of steam 
cars to commence running at once. 
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RAILWAY MATTERS. 


TyE Government of India issued orders last month to 
close the Engineer-in-Chief’s office of the Nushki Railway Survey 
for the present. 

For the half-year ending June 30th the traflic earnings 
of the Burma Railways are Rs, 70,24,053, against Ks, 65, 98,784 
during the corresponding period last year. 

Tue Czar of Russia has commanded that the railway 
line to connect St. Petersburg with Petrozavodsk is to be com- 
menced in 1903 at the expense of the State. 


Recent heavy rains caused a slight landslip on the 
Bhore Ghaut of the G.I.P. Railway, and resulted in several 
breaches taking place on the Rajputana-Malwa Railway, north of 
ihandwa. 

NeGoriaTions are still going on between the Corpora- 
tion of Lancaster and the tramways company with reference to the 
purchase of the undertaking, but it is expected that a settlement 
will be arrived at soon. * 


Tue Indian railways burnt 1,965,530 tons of Indian 
coal in 1901, which is not much short of one-third of the output. 
The consumption of imported coal on the railways has been 
reduced to 13,095 tons. 


Tue Prussian State railways are to be extended at a 
total cost of £6,160,366. An additional sum of £254,050 has been 
sanctioned for furthering the construction of light railways in the 
interests of agriculture. 

Tue North-Western Railway is, says Indian Engineer- 
ing, importing a tunnel inspector from England on a monthly 
salary of Rs. 350-400. Couldn’t such a man be found in India 
adds our contemporary. 


On the evening of the 4th inst. Lieutenant Davenport 
and a number of Crewe railway engineers, who arrived from South 
Africa in the Malta, returned E special train to Crewe, and had 
an enthusiastic reception. 


Tue Brazilian Review states that the Great Western 
of Brazil Railway is making arrangements for lighting its stations 
with alcohol. Plants have already been established at the stations 
at Garanhuns, Palmares, and Cabo, 


WE understand that the Corporation of Lowestoft, who 
are about to construct a system of electric tramways, have 
accepted a tender for the supply of Belgian rails. The offer was 
£1400 lower than that of English steel manufacturers. 


A concession for a Venezuelan railway, from Mara- 
caibo to Perija, has been recently granted. The grant is for 99 
years. The length of the road and other physical details are not 
Stated ; nor is it mentioned to whom the concession is granted. 


Tue directors of the Great Central Railway Company 
have appointed Mr. H. Worsdell, the assistant manager of the 
North-Eastern Railway Company's carriage works at York, to the 
position of chief assistant mechanical engineer of the Great Central 
Railway. 

Tue Secretary for War has approved the appointment 
of Lieut.-Colonel J. F. 8. Gooday, Engineer and Railway Volunteer 
Staff Corps, and General Manager of the Great Eastern Railway, 
to serve on the Army Railway Council, succeeding Colonel Sir W. 
Pollitt, late General Manager of the Great Central Railway, who 
has resigned, 


PREPARATIONS are being made to operate a portion of 
the Mexican Railway between Esperanza and Vera Cruz by 
electricity. The electrification of this section of about 120 miles 
is of considerable interest, containing, as it does, the heaviest 
grades in Mexico, Power will be derived from the waters of the 
Metlac River. 


Tuer Corporation of Bombay is about to purchase the 
tramway undertaking within the municipal boundary, which is 
owned by the Bombay Tramway Company. The purchase is to be 
at a figure determined by arbitration, and Mr. H. V. R. Kemball, 
an executive engineer of the Indian Public Works Department, is 
to act as arbitrator. 


Tue Great Northern Railway Company has recently 
made provision at the locomotive works at Doncaster for a new 
locomotive erecting shop, which is 580ft. long, and — 
throughout with electrically-driven machinery. The over ead 
electric cranes are capable of lifting a weight of 35 tons. For 
riveting and similar operations pneumatic tools are used. 


Tue need of a new railway line connecting Savona with 
Piedmont and Lombardy is severely felt, and the municipal 
authorities are exerting themselves to the utmost to obtain the 
Government grant for the new line to Turin by way of Acqui and 
Sassello, which would considerably shorten the distance to run and 
have a gradient not so steepas the present line, and, besides, would 
put Savona in direct contact with new centres of business and 
industries over a larger area. 


By the completion of the San-yo Railway, all the 
principal cities and provinces of the two most important islands of 
the Japanese Empire are, says the Anglo-Japanese Gazette, brought 
into communiéation. The total length of the line from Bakan to 
Hiogo is about 330 miles, connection being made at Hiroshima by 
a branch line running to Ujina, a distance of about 34 miles. The 
journey between Hiogo—the seaboard town for Kobé—and Bakan 
is accomplished by express trains in 124 hours. 


On July 12th, 1902, the new 20-hour train of the 
New York Central and Hudson River Railroad covered the 
distance from Brocton, New York, to Chicago, Ill., 481 miles, in 
460 minutes, which is equivalent to a s of 63 miles an hour 
maintained for nearly eight hours. his train, which was put 
into service only a few weeks ago, is scheduled to make the 
distance from Chicago to New York in 20 hours, as against 24 
hours, the time of the fastest regular trains hitherto. 


THE death is reported at Chicago of Mr. Charles C. 
Gilman, railway contractor. He was at one time chief engineer of 
the Iowa Central Railway, and later of the old Wisconsin, Iowa 
and Nebraska Railroad, now the Chicago Great Western. At the 
time of his death he was completing extensive work for the Balti- 
more and Ohio. The deceased built two sections of the Chicago 
Drainage Canal, and had charge of the construction of many lines 
of railway in the West during the last twenty-five years. 


THE United States Consul-General at Guatemala City 
writes that the work of building the Northern Railroad from 
El Rancho to Guatemala City is progressing very encouragingly. 
Grading has been completed to Sanarate, about 50 miles from 
Guatemala City, and from that point work is to be pushed as 
rapidly as possible. It is expected that within six months trains 
will be running between Sanarate and Puerto Barrios. Between 
a and Guatemala City a stage line for the present will be 
used, 


AN aérial railway, says H.M. Consul for Buenos Aires, 
is to be built in the Province of Rioja, with the object of affording 
transport at a reasonable rate for the ore from the mines in the 
Famatina District. The line will have a total length of 35 kiloms., 


and a rise of 3543 metres. The point of departure is 1076 metres 
above the level of the sea. The rise thence isirregular, at kilom. 8 
the level is 1390 metres ; at kilom. 123, 1600 metres ; at kilom. 24}, 
ps metres ; at kilom. 27}, 3771 metres ; and at kilom. 31, 4361 
metres, 





NOTES AND MEMORANDA. 


Tue Lake Superior ore output for 1902 will, it is said, 
probably reach 25,000,000 gross tons. The shipments to July 1st 
aggregated 8,889,833 tons, against 4,963,608 tons for the same 
period last year. 


Tue principal imports of British North Borneo are 
rice, cloth, flour, grain, machinery, opium, sugar, iron, brassware, 
kerosene oil, tinned provisions, spirits, wines, &c., the whole 
amounting during the past year to £635,786. 


Last year’s silver production of Queensland was 
571,561 0z., valued at £62,241, being an increase in quantity of 
458,571 oz., and in value of £49,529. ‘The yield of lead for the 
year was 551 tons, valued at £6993, an advance over the preceding 
year of 356 tons, and in value of £3634. 


THERE are many foundries in New South Wales, but 
the supply of pig iron is greater than the demand. The price 
ranges from 72s, to 90s, per ton. Labour is, perhaps, the largest 
item in the cost of iron, and there is a strong tendency at present 
in the State to fix the price of labour artificially. 


Tue largest recorded teak log obtained in Burma was 
one of 82}ft. in length by 10ft. mean girth. It girthed over 12ft. 
at the base and over 7ft. at the top end, and contained 517 cubic 
feet, or 104 tons of timber. The great bulk of teak logs extracted 
from the Burma forests are from 20ft. to 30ft. in length. The 
difficulty of dragging long logs often prevents their being brought 
out of the forests. 


Tur United States Naval Authorities have under con- 
sideration the employment of oil instead of coal. We understand 
that a Board of Engineers, under the direction of Admiral Melville, 
has succeeded in producing one-third more steam from a 
standardised boiler with oil than was possible with the best coal, 
and it is thought that the use of liquid fuel for marine purposes is 
on the point of large development. 


LigvtT. Davis, of the U.S. navy, is said to have invented 
a new method for hardening the surface of armour plates. The 
process consists in acting upon the plates while hot by high-tension 
electric currents with large carbon anodes, the current displacing 
the particles of carbon and incorporating them in the substance 
of the metal. The surface, so it is reported, is thus, in five hours, 
rendered harder than by any other method, with a consequent 
saving of from 20 to 50 per cent. in weight. 


THE production of crystalline graphite in the United 
States in 1901 was 3,967,612 lb., valued roughly at £27,183, as com- 
pared with the reported production of 5,507,855 Ib., valued at 
£35,732 in 1900. The greater part of this product was derived 
from the mines at Ticonderoga, N.Y. The amount of graphite 
imported into the United States in 1901 was 14,320 long tons, 
valued at £179,075, and the production of Canadian graphite in 1901 
amounted to 2190 short tons, valued at £8876. 


DvurinG 1901 there were 66 nitrate works in operation 
in Chili, and 19 remained closed. Of the former, 56 were in 
Tarapaci, 1 was in Antofagasta, 5 were in Tocopilla, and 4 in 
Taltal ; and of the latter, 18 were in Tarapacd and 1 was in 
Taltal. The works in operation produced 13,258,687 metric 
quintals—a metric quistal equalling 220-4 lb.—of nitrate, which 
quantity is 1,819,307 metric quintals less than the production in 
the previous year, when there were 61 works in operation. 


In some recent experiments on the electrical conduc- 
tivity of air, Professor J. J. Thomson found that by bubbling air 
vigorously through water its conductivity was increased tenfold, 
and, moreover, it did not lose this incrzased conductivity, but 
retained it for some considerable time, even when a current of 
very high pressure was applied. The effects of the passage of the 
air through water are similar to those which would be produced if 
the bubbling produced a radio-active emanation similar in pro- 
perties to those emitted by thorium and radium. 


Since the coal strike in America caused a scarcity of 
smokeless coal in New York and other centres, many experiments 
have been carried on in order to obtain reliable data as to the 
relative cost of coal and oil as fuels. The results have proved so 
satisfactory, as far as oil is concerned, as to already cause its 
adoption in works where it has not hitherto been used. It is 
announced that owing to this there will soon bea line of eight 
steamers running between Port Arthur, Texas, and New York, 
making regular trips to carry oil to be employed for industrial 
purposes. 

Tue trade of British North Borneo consists chiefly of 
the cultivation of tobacco, coffee, gambier, sago, pepper, hemp, 
cocoanuts, &c., and the exportation of timber. A large business 
is done in the collection and exportation of jungle produce, such as 
cutch, gutta-percha, camphor, birds’ nests, india-rubber, rattans, 
damar, beeswax, &c.; also in dried fish, sharks’ fins, tortoiseshell, 
seed-pearls, &c. At present the jungle produce trade is almost 
entirely in the hands of Chinese; that of timber mostly in the 
hands of Europeans. The total exports for the year 1900 amounted 
roughly to £687,900. 

THE manufacture of artificial graphite in America has 
increased greatly, the production during 1901 amounting to 
2,500,000 Ib., valued roughly at £23,800, as compared with 
860,750 Ib., valued at £13,770, in 1900, and with 162,382 lb., 
valued at £2030, in 1897, the first year of commercial produc- 
tion. More than one-half of the output for 1901 was in the 
form of graphitised electrodes for use in the manufacture of alkali 
and bleach by electrolytic processes, the remainder being consumed 
in the manufacture of paints, lubricants, pencils, motor brushes, 
crucibles, and dry batteries. 


STARCH-MAKING is carried on in some twenty-two 
factories in Damascus, each of which makes about 3 ewt. of starch 
per diem, in all about 1000 tons per annum. The starch is manu- 
factured mostly from ‘‘beledi” wheat, although the ‘‘ Haurani ” 
wheat, which is the best in the market, contains more gluten ; but 
it is dearer than the other, which, on the other hand, is heavier, 
and contains more bran. The present price of Damascus starch 
is about 2d. per lb.; 14 bushels of wheat will yield 5641b. of 
fresh starch, which, when dried, becomes only 3641lb. of dry 
starch. This is exported to various parts of Turkey, but never 
abroad. 


THERE are twelve varieties of iron ore enumerated 
as occurring in New South Wales, The Government recently 
appointed an engineer to examine carefully all the principal 
deposits, in order to determine the feasibility of entering upon a 
new smelting experiment. So far as examined, the Mittagong field 
appears to contain less than 1,000,000 tons. There are 1,000,000 
tons about Picton, and 1,500,000 tons about Goulburn. The 
engineer, however, has reported that other deposits within reason- 
able distance of Lithgow show that there is sufficient material 
available to justify the establishment of the iron industry in the 
State. 


Tue United States Coast and Geodetic Survey has 
been testing the possibility of finding longitude by the aid of 
wireless telegraphy, with a view to its use for this purpose in 
countries where there are no telegraph lines or cables. The tests 
were made between the Marconi station at Sagaponeck, at the 
eastern end of Long Island, and the United States Survey schooner 
Eagre, equipped for the purpose. From a point 30 miles east 
of the station half-hourly communication was kept up until the 
last intelligible message was received at a distance of 63 miles. 
The results seem to indicate that regularly-timed signals can be 
sent in this manner at a greater distance than is possible for verbal 
messages by the Morse code, 





MISCELLANEA. 


It is reported that Monsieur Henri Deutsch, the donor 
of the 100,000f. airship prize won by Monsieur Santos Dumont, has 
been seriously injured through the overturning of the motor car in 
which he was travelling near Meulan. 


Iris said that the cruiser Bedford, having failed to 
realise the estimated speed on her steam trials, is to be fitted with 
propellers having blades of larger area than those with which 
she is now supplied, when an increased speed of half a knot is 
expected. 


Tue Consular returns of the Bradford district for the 
past month show declared exports to the United States amounting 
to £173,420 value, as against £91,835 in July last year, or an 
increase of £85,000. The increase in June over June of last year 
was £67,440, 


A NEW pier is to be built at Locust Point, Baltimore, 
for the use of the North German Lloyd SteamshipCompany. The 
pier will be 800ft. long and 160ft. wide, with 32ft. of water on 
either side. On the pier will be a shed 809ft. long, 148ft. wide, 
and 50ft. high to the eaves. 


THE Nile flood this year, it is feared, will probably be 
the lowest ever known, lower even than that of 1899. It is 
reported the Atbara has scarcely come down in flood at all. The 
Assouan gauge is very low, and the Khartoum gauge is almost a 
metre below that recorded in 1899. 


On returning from Boulogne on Monday night the 
steamer Brighton Queen struck on the rocks off Hastings. In- 
vestigation showed that she was making water. The whole of the 
passengers, to the number of 150 or 200, were landed at Hastings. 
The vessel went to Newhaven for repairs, the damage being 
slight. 

A powDER explosion in a mine caused great loss of life 
on July 16th at Park City, Utah. Two powder magazines in the 
1200ft. level in a mine at that place exploded from an unknown 
cause. The concussion was tremendous, but the greater number 
of the dead were killed by the poisonous gases produced by the 
explosion. 


Tue electric tramways in Auckland, New Zealand, are 
making rapid progress towards completion. Both the permanent 
way and overhead equipment are being pushed on with all despatch. 
The first shipment of cars arrived some time ago, and the steel 
framework for the power station, and all other material required, 
is due to be delivered. 


THE first lock at Assouan has been opened. The 
formal opening ceremony at Assouan will probably take place 
about December Ist, but no date is yet fixed. On Sunday four- 
teen boats, all belonging to the War-office, passed through the 
new Assouan reservoir locks. The waterway through the First 
Cataract to Wady Halfa is now open, 


THE new tunnel under the Thames from the Isle of 
Dogs to Greenwich was thrown open to the public on Monday, 
although the formal opening will not take place until some 
months hence. Many thousands of persons passed through the 
tunnel on Monday. A small charge for admission was made, and 
the money contributed to the Seamen’s Hospital, Greenwich. 


Wuat is stated to be the oldest ship in the world has 
recently been sold at Teneriffe to be broken up. This is the 
Italian ship Anita. This vessel, which resembles Christopher 
Columbus’s ship, the Santa Maria, was built in Genoa in 1548 and 
effected her last voyage at the end of March, 1902, from Naples to 
Teneriffe. The Anita was said to be the slowest ship afloat, taking 
205 days on one voyage from Baltimore to Rio de Janeiro, 


Aw hydraulic dredge has commenced work in deepening 
the channel in Lake St. Peter, between Montreal and Quebec. 
This dredge has a steel hull, is 160ft. long, 42ft. wide, and 12ft. 
deep. The material—blue clay—is excavated by a rotary cutter, 
and this material is forced by a centrifugal pump through 2000ft. 
of floating steel pipe. It is designed to dredge to a depth of 50ft. 
= . estimated that this dredge can excavate 22,800 cubic yards in 
20 hours. 


THE work of dredging the Suez Canal, which goes on 
daily, is, we understand, bearing good results. Last year the 
maximum draught for ships in the canal was 25ft. 7in.; but from 
the beginning of this year it was raised to 26ft. 3in., and during 
the first four months of 1902 forty-four vessels have availed them- 
selves of this improvement. Similarly, also, the breadth of ships 
is increasing, the largest beam in transit having been that of the 
Japanese battleship Hatsuse, 76ft. 6in. 


WE understand that the Admiralty are considering a 
scheme for the installation of electric light and power throughout 
Chatham Dockyard. A large power station will be erected, and it 
is proposed to replace all the smaller engines, including the 
cranes, haulabouts, and engines at the slips, docks, and workshops, 
by electric motors. The naval ordnance works at the Gun Wharf 
and the new magazines at Upnor and Chattendel will be lit by 
electricity if the present scheme is carried out. 


A sHocK of earthquake was felt on Monday throughout 
Central Portugal and on the seaboard. Shocks of earthquake, 
lasting three seconds, and accompanied by slight subterranean 
rumblings, were felt at Genoa and Pisa the same evening, while a 
severe earthquake shock was felt at Carrara at 11.35 p.m. It was 
followed by two more shocks. Another earthquake is gy aI 
from Massa, The seismographs at Siena, Florence, Padua, Rome, 
and Rocca di Papa, also registered disturbances, 


Ir is reported at Odessa that an Italian company is 
negotiating with the Committee of the Russian Volunteer Fleet 
with a view to opening up a new regular line between Black Sea 
ports and North America vi@ Italy, by means of Volunteer Fleet 
vessels. According to the Times, the Italian company proposes 
with certain of these vessels to maintain a regular passenger and 
cargo service between Odessa and Naples, and to make a bid for 
the emigrant trade between Italian ports and New York. 


At the quarry of the Alsen American Portland Cement 
Works, near Catskill, New York, electric drills are used through- 
out. At the quarry, a direct-current motor drives an alternating- 
current generator of low voltage and low frequency, from which 
the drills are w. rked. The drills are each provided with double 
solenoids, which are alternately energised, drawing the drill 
spindle up and down through the coil. A rotary motion is given 
to the spindle by means of a rifled rod, ratchet and pawl. 


Tue Exeter City Council have decided, subject to the 
sanction of the Board of Trade, to acquire the existing tramway 
undertaking, and to introduce a system of electrical trams within 
the municipal boundaries of the city and suburbs, The proposal 
involves the construction of some eight or nine miles of tramways. 
The Electric Traction Committee have been requested to report to 
the Council as to the probable cost of installing a system of electric 
trams on the overhead system on the routes recommended. 


In consequence of the great pressure of work at 
Devonport Dockyard, the Admiralty find it necessary to consider- 
ably curtail the programme provided for the current financial 
year. Already several destroyers and torpedo boats, which were 
to have been refitted at Devonport, have been sent to private 
yards, and it has now been decided that the battleship Howe and 
the cruiser Aurora, which were to have been refit at Devon- 
port at a cost of £85,000, shall be sent—the former to Palmer and 
Co., Jarrow-on-Tyne, and the latter to John Brown and Co, 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

wT All letters intended for insertion in Tae ENGINEER, or containing 

, should be d by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy 

sae Wecannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copier, 








REPLIES. 


F. E. B. (Finsbury).—See M. Lavergne’s “‘ Automobiles sur Route,” and 
Beaumont’s ‘* Motor Vehicles and Motors.” We know of no evening 
classes on motor car construction. 

P. J. (Clapham).—So far as we know, the coiled towel filter is the best 
for taking oil out of hot-well feed-water. There are, however, others 
in the market which seem to be liked. 

D. M. 8. (Co. Kerry).—You might try ‘‘ Practical Sanitary Engineering,” 
by Francis Wood (Charles Griffin and Co., Limited, Exeter-street, 
Strand). This was published this year. ‘‘ Sewage and Sewage Purifi- 
cation,” by Dr. 8. Rideal, is a very valuable book, but it deals practi- 
cally entirely with the disposal and not with the ccllection of sewage. 


INQUIRIES. 


FLEXIBLE COUPLING. 
Sir,—Can any reader give me the name of the makers of Raffard’s 
flexible coupling? 
August 6th. J. 8. 





MAGNESITE. 
Sir,—Can any one give me the address of the British agents for 
Spaeter’s magnesite ? 
August 6th. M. T. 





MINERAL OIL IN BOILERS. 
S1r,—I shall be obliged to any reader who will give me his experience 
with mineral oil put into boilers to remove scale. 
August 5th. J. 8S. B. 








MEETINGS NEXT WEEK. 


Tue InstiTuTION oF JuNIOR ENGINEERS. — August lith to léth. 
Summer meeting, visiting works, &c., at Blackpool. Fleetwood, Barrow- 
in-Furness, Liverpool, and Preston. 

Tae InstirvTe oF Sanitary Enorneers.—Wednesday, August 13th. 
Examination and Literary at 4 p.m.; General Purposes and Finance at 
4pm.; Election Committee at 5.15 p.m.; Council Meeting at 7 p.m. 
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RE-HEATERS. 


On various occasions we have stated that there is 
no such thing as a satisfactory theory of the steam 
engine, and we have even endeavoured to help in 
the production of one. Generally, what we have 
said has been treated as very far from the truth. 
We have been assured that there is, beyond all 
doubt, a very good theory of the steam engine; and 
to our reply that it does not appear to be universally 
applicable, the answer is that the result is not the 
fault of the theory, but of the engine. No one, 
however, disputes that there is a general theory of 
heat engines, from which we learn just how an 
engine ought to behave, and what are the conditions 
to be secured to get maximum results. But a set of 
abstract propositions such as these are in no sense 
that theory of the steam engine which will take in 
all the working conditions and tell us precisely what 
to expect. In point of fact, the production of useful 
energy with coal and water is an excessively com- 
plex process; and practice continually falsifies the 
conclusions based on mathematical reasoning about 
thermodynamics. There is an ideal steam engine, 
just as there is the ideal Carnot heat engine, but it 
represents nothing known in daily life. Next to 
nothing is known about the true nature of steam ; 
and so until recently we had practical men on the 
one hand, who arrived at good results by a process 
of trial and error, and, on the other, scientific mathe- 
maticians whose writings have done little to 
promote the development of the steam engine, for 
the simple reason that their propositions cannot be 
applied in practice, or the results obtained are 
uniformly disappointing. Of late years, however, a 
different type of authority has appeared among us. 
The professor is no longer cocksure, and the fact is 
of good augury, because no one is more likely to do 
useful work than the trained man of science, once he 
has learned that the facts of every-day practice are 
of far more importance than theories, however 
beautiful. 

An excellent illustration of the change in senti- 
ment about which we have just written is supplied 
by Professor Weighton’s paper on “ Some Experi- 
ments on Steam Engine Economy,” read the other 
day at Newcastle-on-Tyne. In his reply on the 
discussion, Professor Weighton practically said of 
theory what we have said—there is no theory of 
the steam engine. Our readers will bear in mind 
that the paper dealt with and set forth the results 
of certain trials carried out at the Durham College 
of Science, Newcastle-on-Tyne, with a small steam 
engine provided for experimental purposes and the 
instruction of students. It would be outside our 





purpose to follow Professor Weighton step by step 
through his paper. Our readers can do that with 
advantage, and they will do well to note that the 
facts came as a surprise to Professor Weighton’s 
hearers. Not one of the practical engineers and 
scientific men present hinted in the course of the 
discussion that the results were just what might be 
expected. We must content ourselves with a few 
words of comment on one or two points only. 

Everyone seemed to be surprised that the re- 
heater was of no use, except perhaps Mr. Crosland, 
who recalled the memory of Cowper’s “hot pot.” 
On the face of it the re-heater seems to be excellent. 
According to theory it must promote economy, but 
Professor Weighton showed that an engine is much 
better without it than with it; and that it is 
admittedly used in the United States, not because 
it is useful, but because itis fashionable. The same 
truth has already been learned on the Continent. 
We are carried back to the memory of the late Dr. 
Kirk’s views ; he did not believe in jackets, and he 
was bold enough to say so at a time when to doubt 
their efficiency exposed a man to the peril of being 
burnt at the stake by infuriated scientific bigots. 
He held that the duty of jacket steam was to 
warm the cylinder, and that a pound of steam put 
into the cylinder would do this better than a pound 
of steam put into a jacket outside it. Much the 
same reasoning applies to the re-heater, and even 
the man of pure science may be touched by the 
reflection that there is always a loss incurred when 
energy is caused to step down. A pound of high 
pressure steam going into the re-heater has more 
energy than the low-pressure steam which it is 
sacrificed to dry or warm. But it may be urged 
that the re-heater actually did effect an economy of 
steam. But, on the other hand, the mechanical 
efficiency of the engine was reduced. But it is not 
with coal per indicated horse-power that the steam 
user concerns himself; what he wants is economy 
per brake horse-power, and this Professor Weigh- 
ton’s experiments did not secure, presumably 
because engine friction was augmented. 

Turning to condensation, it will be seen that Pro- 
fessor Weighton’s conclusions are not less startling 
than those at which he has arrived concerning re- 
heaters. It has long been known to seagoing engi- 
neers that a vacuum of about 24in. or 25in. is more 
economical than one of 26in. or 27in., the principal 
reason being that again of half a pound or so taken 
off the back pressure does not compensate for the 
loss of temperature in the feed-water drawn from 
the hot well. It must not be forgotten, again, that 
the back pressure in the cylinder does not always 
bear a definite relation to the vacuum. We have 
met with cases at sea where the back pressure in 
the low-pressure cylinder remained pretty constant 
at 6 1b., no matter how many inches above 24in. the 
vacuum rose. In quick-running engines the point in 
the stroke at which the exhaust port opens has 
really much more to do with the back pressure than 
two or three inches of mercury more or less. But 
with such matters Professor Weighton and his 
hearers did not concern themselves, and we are, 
after all, left very much in the dark as to the reasons 
why a high vacuum helps the Newcastle engine so 
little. It will be seen from the diagrams that, as the 
vacuum increases, the mean pressure of steam falls 
off in the low-pressure cylinder, and we are told 
that all the other cards showed a similar result. It 
is not clear why this phenomenon took place ; for, 
as the matter stands, we cannot accept Professor 
Weighton’s explanation that the falling off in steam 
pressure is due entirely to the cooling effect of the 
condenser felt right through the cylinders. It 
appears to us that there is another agent at work. 
Everything remaining unaltered except the load on 
an engine, the average cylinder pressure must fall if 
the load is reduced, and must rise if it be aug- 
mented. Now, the work done by the steam in any 
engine is divisible under three heads. First, a 
portion is expended in overcoming engine friction ; 
secondly, in overcoming back pressure ; and thirdly, 
in driving machinery. Other things remaining equal, 
if we diminish any one of these factors the pressure 
must automatically fall off; and so, if we improve 
the vacuum, it is clear that the average pressure 
must fall, without any regard whatever to the 
cylinder temperature. It is true that the speed of 
the engine might increase ; but, the load remaining 
constant, it will be found that the effect of the 
reduction in back pressure will be divided, and 
there will be an increase in the number of revolu- 
tions and a fall in mean pressure as well. It is not 
practicable, however, to follow the question further 
here. 

Finally, we may return to the beginning, and say 
that the prominent feature of Professor Weighton’s 
paper is its implicit repudiation of the doctrine that 
re-heating steam must be a source of economy, and 
a high vacuum equivalent to a rise in average 
pressure obtained for nothing. In theory there is 
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not a word to be said against these propositions ; 
but practice tells a different tale. ~ 


LIQUID FUEL FOR STEAMSHIPS. 


THE Institution of Mechanical Engineers is to be 
congratulated on obtaining the paper from Mr. Orde, 
the essence of which we published last week. For 
many years the use of liquid fuel has been strenu- 
ously advocated, and, judging by the language we 
have heard, some persons seem to think that the 
progress of the world has been arrested by -an 
ignorant prejudice in favour of coal. Mr. Orde’s 
paper is the first candid statement that we have 
seen of the true position which oil should hold as a 
fuel, and even he has not set forth the whole truth. 
Writing about petroleum as a steam generator, we 
have over and over again said that let the chemist 
arrive at what conclusions he might in his laboratory, 
in practice the mineral oils were not more than 50 
or 60 per cent. better than good coal. This is 
almost precisely the conclusion at which Mr. Orde 
has arrived, and he gives the reason why this is the 
ease. Indeed, even the chemist has been somewhat 
put to it to explain why the hydrocarbons should 
have an efficiency double, or even more than 
double, that of coal; and as Mr. Orde told his 
hearers, “It has been suggested by some of the 
early writers that liquid fuel has a higher calorific 
value than solid fuel of the same chemical composi- 
tion, from the fact that a certain amount of heat has 
been rendered latent in passing it from the solid to 
the liquid form; and it has therefore been argued 
that heat values calculated on the basis of solid 
carbon are underestimated to the extent of this 
latent heat of liquefaction.”” But he goes on to say 
that experiments made with the bomb calorimeter 
do not show the existence of the latent heat; and he 
quoted Dr. Paul as an authority, who holds that an 
evaporative efficiency of about 16 lb. of water from 
and at 212 deg. Fah. is about the utmost that can be 
got from liquid fuel. This is just about 50 per ceat. 
more than any good steam coal will give with a 
boiler that suits it. In truth, far too little is known 
about so-called latent heat, or the reasons why the 
particular compounds of hydrogen and carbon known 
generally as mineral oil are liquid instead of solid, 
to make such speculations as that referred to by Mr. 
Orde worth much consideration. 

The most interesting, and to many of his hearers 
the most startling, statement made by Mr. Orde was 
that of the reason why liquid fuel is not better than 
it is. Crude oil only is burnt in boiler furnaces, and 
this oil contains a great deal of water. Mr. Orde 
speaks of 10 per cent. of water being present; but 
this is really nearly a minimum. We have authentic 
evidence of oil being shipped which contained 40 
per cent. of water. This is not added fraudulently ; 
it comes into the oil wells, which are usually driven 
through water-bearing strata, and it cannot be kept 
out, in spite of many patents and much care. Now, 
crude oil is very nearly as heavy as water, and 
separation only takes place after the oil has lain at 
rest for a long time in tanks, unless heat is applied, 
when the oil, having a higher coefficient of expan- 
sion than water, separates and rises, leaving the 
water below. But on board ship it is next to 
impossible to effect separation in this way, because 
the contents of the bunkers are kept in motion by 
the pitching and rolling of the ship. Not only does 
the water detract from the efficiency of the fuel, it 
detracts from that of the boiler as well, because the 
temperature of the flame is reduced and its length 
augmented, which has the effect of rendering a large 
portion of the furnace heating surface entirely 
useless, of raising the temperature in the combus- 
tion chambers to a point which may be hurtful to 
the material, and of causing the last stage of com- 
bustion to take place in the smoke-box and funnel. 

It is a very common error that liquid fuel, being 
highly inflammable, can be readily burned. This is 
very far from the truth. The theory is based on 
every-day experience with the oil used for table 
lamps ; but that is a comparatively light oil obtained 
by distillation or “cracking” from the heavy oil. 
Mr. Orde has dealt with this point, but not very 
fully. Indeed, a small treatise might be written on 
the problem of burning heavy oil alone. In the 
fire-boxes of locomotives we have seen petroleum 
spray driven straight across through a length of 6ft. 
of white-hot flame and spatter like rain drops on the 
white-hot fire tiles under the tubes, where it was 
evaporated. If any of our readers will drop a pinch 
of gunpowder slowly through a gas flame they will 
find that not more than half of it will ignite; but if 
a pinch of cast iron filings be similarly dealt with, 
not more than a very few will escape brilliant com- 
bustion. The iron is more greedy for oxygen than 


is the gunpowder, and just the same truth applies to 
the liquid fuel; it is not particularly ravenous for 
oxygen. 

Taken for all in all, it can only be said that oil 





is a very good fuel, and that less of it need be 
carried for a given voyage than coal. But the first 
cost comes in and is all important. In Russia and 
other places, where oil can be obtained for 10s. or 
12s. or £1 per ton, while coal costs three times as 
much, there can be no question as to the desirability of 
using it. But, so far as can be seen, it can never 
play a very important part as a substitute for coal. 
The annual production of oil in the world probably 
does not exceed 20,000,000 tons, while that of coal 
is, roughly, 400,000,000 tons. These figures speak 
for themselves. 

It will be seen that the discussion was in all 
respects unsatisfactory. None of the speakers were 
able to carry information beyond the point reached 
by Mr. Orde. That oil can be burned with success 
in cargo steamers may be taken as proved ; but the 
steamers in which it can be used with sufficiently 
satisfactory pecuniary results appear t> be only 
those which are engaged in carrying oil as cargo in 
bulk, and those employed in the oil-producing regions, 
such as the steamers running on the Caspian Sea. 
The only progress that has been made in late years 
consists in the production of competent apparatus 
for its combustion without smoke; but even now 
that apparatus is by no means free from defects. 
Steam is an efficient sprayer, but the loss of fresh 
water entailed is a serious evil, and to substitute 
compressed air means the employment of expensive 
auxiliary machinery, always uneconomical. 


AN IMPORTANT TRADE UNION CASE. 


THE case of the Glamorgan Coal Company, 
Limited, v. the South Wales Miners’ Federation 
and others, a report of which we publish in another 
column of the present issue, involved the decision of 
certain questions which are of the first importance 
to those interested in trades unions. As soon as 
the House of Lords pronounced their momentous 
decision in the Taff Vale Railway case, to the effect 
that a trade union could be sued as a corporate 
body, it was recognised that a long vista of litigation 
between masters and men had been opened up. 
The case under notice marks the commencement of 
this class of litigation. The magnitude of the 
interests involved in the dispute in respect of which 
the case has been brought into Court may be 
gathered from the following statistics. The plaintiffs 
are 74 colliery companies who are banded together 
as the Associated Coalowners in South Wales. They 
are proprietors of 235 collieries, all of which were 
affected by certain “stop days” which formed the 
subject matter of the action. The defendant Fede- 
ration comprises 128,000 members, earning wages 
at the average rate of 5s.aday. The matter com- 
plained of by the plaintiffs was the declaration by 
the defendant Federation of five stop days, which 
involved a loss to the men of between £150,000 and 
£160,000 in wages, and a loss to employers which 
was estimated to amount to about £100,000. 

The facts of the case may be shortly recapitulated 
as follows. It is a matter of common knowledge 
that for some years past the South Wales collieries 
have been worked upon a sliding scale agreement, 
that is to say, the wages payable to the men have 
depended, within certain bounds, upon the market 
price of coal. So popular was the sliding scale 
agreement, that at all times material to the action 
now under review it was in force in almost all the 
collieries in the south of Wales, and, in so far as 


the associated collieries are concerned, is to 
continue in force, subject to certain pro- 
visions, down to January Ist, 1903. All work- 


men taking employment at any of the asso- 
ciated collieries were bound to subscribe an 
agreement whereby they undertook to recognise 
the sliding scale arrangement, and, amongst other 
things, not to break their employment except in the 
manner prescribed. During the year 1899, and 
also in the early part of 1900, the sliding scale 
arrangement appears to have worked satisfactorily. 
In 1898 a Sliding Scale Joint Committee was 
formed, consisting of twelve representatives of the 
masters and twelve representatives of the men, in 
order to settle all questions relating to the sliding 
scale. The men’s representatives on this Committee 
were also members of the Executive Council of the 
Federation. They were at first objected to by the 
masters on the ground that they had been elected 
by men employed in collieries other than the asso- 
ciated collieries. This matter, however, was set 
right by a re-election in December, 1898, as a result 
of which the same men were re-appointed. In 
November, 1900, the first trouble arose. In that 
month it came to the knowledge of the Executive 
Council of the Federation that certain middlemen 
were taking steps to bring about a slump in the 
price of coal. As has been pointed out, the price of 
coal directly affected wages. As reports were 
current to the effect that forward contracts were 
being made at low prices, and as the price of coal 





for the purpose of the sliding scale was estimated 
according to a yearly average, the Executive Coungj] 
came to the conclusion that it was time to inter. 
vene. In order to diminish output, they passed a 
resolution declaring a stop day at all the collieries 
on November 9th, 1900. The day was observed ag 
a stop day, in spite of protests on the part of the em. 
ployers. Nothing further was done until October 
1901, when the Executive Council thought there was g 
recrudescence of the evil which they had sought to 
mitigate in the previous year. Accordingly, they 
determined to take further active steps, but in the 
meantime it had been declared by the House of 
Lords that a trade union could be sued in its eor. 
porate capacity. Realising thatany action on their part 
might render the union liable to be mulcted in damages, 
the Executive Council passed a resolution to the 
effect that as a body they could not undertake the 
responsibility of declaring stop days. Immediately 
after the meeting at which this resolution was come 
to, the men’s representatives on the Sliding Scale 
Joint Committee—who, as we have seen, were also 
members of the Executive Council of the Federation 
—met, and passed a resolution to the effect that 
stop days should be ordered. As a result of this 
resolution four stop days took place. The cost of the 
telegrams informing the local secretaries of this reso- 
lution, and the general expenses of carrying it into 
effect, were defrayed out of the funds of the Federa- 
tion. The net result of all the above transactions was 
that the collieries of the associated owners were 
thrown out of work on five separate days, although 
the owners, had, in many cases, posted notices on 
each day declaring that the collieries were open, and 
that it would be illegal for the men to refrain from 
working on any of those days. The present action 
was brought against the Federation and its officers 
as members of the Federation (a) for “ wrongfully 
and maliciously” inducing the workmen employed 
at the various collieries to break their contracts: 
(6) for wrongfully conspiring together to commit 
the acts complained of. 

The case came on before Mr. Justice Bigham and 
a special jury in the King’s Bench Division, but the 
jury were discharged before the conclusion of the 
plaintiffs’ case, and all the questions at issue were 
left to the sole arbitrament of the learned judge. 
The following were among the arguments put for- 
ward on behalf of the defendants: (a) That the stop 
days were really calculated to benefit the employers 
as well as the men, seeing that the evil sought 
to be mitigated had been caused by middlemen; 
(>) that, in any event, there was no intention to 
injure the masters; and, that, in considering the 
question of intention, it is not sufficient to have 
regard merely to what took place as a result of the 
intention; (c) that for a man to induce another to 
break a contract is not actionable, even though the 
inducer is prompted by a desire to benefit himself. 
In other words, the mere desire to benefit himself 
does not make his conduct “ malicious ” in the legal 
sense of the term; (d) that assuming there had been 
any conspiracy, an action which is lawful when 
committed by one person, does not become unlawful 
merely because several conspire together to do it. 
As the Federation was sued as a body, two further 
points were urged on its behalf, namely, (1) that 
there was no evidence of any conspiracy in which it 
was concerned, and that it could not conspire by its 
agents with its agents; (2) that the acts of the 
Federation in calling stop days were ultra vires. 

The judgment of the Court was reserved until 
August 7th, when, contrary to the expectation of 
those who heard the arguments, Mr. Justice 
Bigham gave judgment for the defendants. He 
held, upon the evidence, that the Executive Council 
of the Federation were responsible for all the stop 
day orders, but that in issuing those orders they 
were actuated by no “malice” towards the em- 
ployers, and could not, therefore, be made liable 
for the consequences. It was true that they knew 
that the immediate results of their order would be 
to compel workmen to break their contracts, but 
his Lordship said he knew of no case in which mere 
knowledge that persuasion would result in a breach 
of contract furnished sufficient evidence of malicious 
intention to injure. 

It is difficult to criticise a momentous decision of 
this kind without having an opportunity of looking 
carefully into the authorities which were quoted in 
the course of the case. If we look at the case from 
the masters’ point of view, we see persuasion, if not 
compulsion, to break a contract on the one hand, 
untold loss to the employers on the other. What 
profits it to the employers that the stop day 
orders of the Federation were issued with 
the ostensible purpose of injuring the middle- 
men, when in fact they injured the employers 
themselves? If the actions of the Federation 
were prompted by no malicious motive towards 
the employers, why did they not consult the em- 
ployers before the fatal telegrams were sent forth ? 
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It came out in the course of the case that, so far 
from thinking the stop days were likely to benefit 
them in any degree, many of the employers actually 
nosted notices at their pits to the effect that it would 
be illegal for the men to refrain from working. 
The case under notice involves a simple principle 
with which even a mere layman may hope to 
giapple. The law says that it is actionable for one 
man to maliciously persuade another to break his 
contract of employment. The duty of placing 
an interpretation upon that word “ maliciously” 
falls upon the Court. Mr. Justice Bigham 
instanced the case of a man who persuades 
his sister to leave her employment on _ the 
ground that the place was unhealthy. “Could 
he,” said the learned Judge, “be held liable?” 
Every man possessed of common sense would 
uvhesitatingly say “No.” To hold the contrary 
would be to lay down a barbarous law, which 
strikes at the root of moral duty. But suppose A 
persuades B to break his contract with C for the 
sake of some pecuniary gain to A himself, the facts 
would, in our view, justify a finding of malice. 
It is said that the Executive Council of the 
Federation were acting as “advisers” of the work- 
men. So they may have been in theory, but what 
would have been the effect in practice of a refusal 
on the part of the workmen to take the advice ? 

We doubt very much whether the defendants in 
this case will accept the suggestion of the learned 
Judge and meet the plaintiffs in a friendly spirit. 
Many of the momentous trade union cases which 
have been decided in recent years have emanated 
from South Wales, which fact seems to show that 
there is a spirit of rancour prevalent between 
masters and men, and leads one to suspect that there 
is more behind. We shall expect to see Mr. Justice 
Bigham’s judgment reviewed in the Court of Appeal 
during the next sittings. 


— — -- ee —_ 


A FIGHT FOR A PRINCIPLE. 


TuereE was settled in Sheffield the other day a strike 
which calls for comment. It was in the Britannia metal 
trades, which are an important branch of the lighter 
industries of that city. Some five months ago the 
employés left their work upon various points. One was 
a demand for the abolition of the five per cent. discount 
in their wages; another was the refusal of the men to 
recognise the system of apprenticeship which was put 
forward by the employers, and a third was in regard to 
the employment of non-unionist labour. The third was 
the crucial point. In fact, the employment of non- 
unionists in the same workshop with unionists has been 
made the crux of the conflict in nearly all industrial 
disputes from the great coalfield down to the manufacture 
of silver and allied trades. The masters were, therefore, 
determined that this question should be fought to a 
finish. It has now been done, with the result that the 
employers have agreed to abolish the discount claimed 
by the men. This practically amounts to an advance in 
wages. On the other hand, the apprentice system is 
accepted by the men, and they also concede the right of 
union men going into work in the same factory with 
non-union men. It was round the latter point that the 
struggle was most severe. The Britannia metal manu- 
facturers were united, with the result that they have 
been able to carry their point and have gained a victory 
for the freedom of labour in their workshops. The issue 
will be felt pretty keenly by the men in several esta- 
blishments. In one of the standard houses the men were 
drawn out, with the result that the employers brought in 
non-unionists, who have done their work so satisfactorily 
that the firm will not be able to take back more than one- 
third of those who went out. In this particular factory 
some forty men who had good situations have now lost 
them. There is a feeling amongst more independent 
working men that it is not wise to draw the line too 
tight against their brethren who do not see eye to eye 
with them with regard to union rules and union practices. 
Several bitter lessons have been taught during the last 
few years, and there has been a growing resolution on 
the part of the employers to be masters in their own 
workshops. Manufacturers say that they have no objec- 
tion whatever to trade unions per se. In fact, they 
prefer to deal with trade unions properly organised, but 
they decline point blank to be dictated to by any trade 
union official as to the men they may or may not employ, 
or the rules they lay down for the conduct of their own 
business, 


NAVY BOILERS. 


On Wednesday night, when the House of Commons was 
considering the Report on Supply, Mr. Arnold-Forster, in 
reply to Mr. Rokectson, said that the Boiler Committee 
was now to be discharged. The Admiralty would have, 
however, a small consultative body, who would maintain 
a constant watch over the experiments which were being 
made as the result of the recommendations of the Boiler 
Committee, and it was possible that at some future day 
they might make permanent a small Advisory Board. 
The upshot of the whole business was that they were 
still without that certainty as to the best form of water- 
tube boiler, which they hoped some day to attain. They 
were, however, so far assured of their ground, that they 
felt justified on the lines indicated by the Committee, in 
trying four different kinds of water-tube boilers, of which 
the Belleville boiler was not one. The four boilers were 
to be used in the six new cruisers under various con- 





ditions, and they were in all cases to be combined with a 
certain proportion of cylindrical boilers calculated to give 
the ships a speed with the cylindrical boilers alone of twelve 
knots, the ordinary cruising speed of the Navy. We may 
add to this information—which is, indeed, no news—that 
the cylindrical boilers will differ in important respects 
from the cylindrical boilers hitherto used in the Navy, the 
faulty design of which is responsible for much trouble. 
Instead of being only 9ft. long, the new boilers will be 
10ft. 6in. long, with tubes 2}in. diameter inside. There 
will be no Admiralty ferrules used, and the combustion 
chambers will be of sufficient capacity to avoid the 
burning of the tube plates. A certain number of the 
boilers will be Howdenised. How many, is, we believe, 
not finally settled. 








LITERATURE. 





Submarine Warfare—Past, Present, and Future. By Hexsert 
C. Fyrr, sometime Librarian of the Royal Institution, 
London. With an Introduction by Admiral the Hon. Sir 
EpmuND FremantLe, G.C.B., C.M.G., and a chapter on 
‘* The Probable Future of Submarine Boat Construction,”’ 
by Sir Epwarp J. Reep, M.P. London: Grant Richards, 
1902. 

TuIs book, so far as Mr. Fyfe is concerned, is nothing 

but a “popular magazine” article writ large. We do 

not know exactly which class of the community it is that 
requires its “information in journalese ” punctuated with 

“Alas!” “One might be forgiven for supposing,” &c., 

but they have got here what they presumably require. 

Mr. Fyfe, however, with the proper omniscience of the 

popular writer, goes further than this. He lays down the 

law and encourages his fellow “ Britons” to rise superior 
to the effete conservatism that is inclined to take daily 

newspaper reports of submarine achievements with a 

grain of salt. We find Tue ENnGInerr quoted in this 

connection, though Mr. Fyfe is not above lifting 
things bodily from our pages without acknowledgment in 
other places—page 144 et seq., for example. 

Still we do not think it necessary to quarrel with Mr. 
Fyfe on this matter, our grievance is rather that he 
inserts his own opinions. According to him THe 
ENGINEER is a journal that “regards submarines with 
suspicion.” On the contrary, it is people like Mr. Fyfe 
that we regard with suspicion. The Navy and all that 
pertains to naval war is too vital a matter to the country 
for uninformed amateurs to dabble with. In a demo- 
cracy the man-in-the-street has more than a casting vote 
on naval policy, and he is, unhappily, simple enough to 
accept as gospel anything almost that is set before him 
with sufficient pose. And since Mr. Fyfe begins on his 
very first page with some slighting and patronising 
remarks on so great an authority on submarines as 
Captain Hovgaard, and since one of the distinguished 
persons, who have been weak enough to aid him with 
“introductions,” calls the book a “ timely and instructive 
work,” the author may be held equipped for a career 
of mischief. 

We do not propose to examine the book in detail, but 
a few extracts may serve to give some idea of its instruc- 
tional qualifications. The italics are ours :— 

‘The torpedo is blown out of the tube either by compressed air 
suddenly injected into the rear end, or by an impulse charge of a 
few ounces of powder, usually cordite. The air pressure varies 
from 300 lb. to 600 lb. to the square inch, and the powder charge 
from 4 0z, to 6402. Submerged tubes are of course tubes below the 
water-line, and all the most recent ships are fitted with these.” 

The working of submerged tubes is thus “ ex- 
plained ”’ :— 

‘The guiding bar holds and guides the torpedo until quite clear 
of the ship, when, by means of a secret apparatus, it releases the 
torpedo at the end simultaneously ... .” 

**In time of war the torpedo would be discharded by an officer 
in the conning tower, by the aid of a torpedo di:ectory he would 
make the necessary adjustments... .” 

Mr. Fyfe may well say that “many people .. . . have 
but very hazy notions respecting the working of the 
torpedo.” 

“Britons,” says Mr. Fyfe, “display an apathetic atti- 
tude towards submarine warfare. Perhaps the general 
lack of interest in scientific matters is due to the fact 
that little trouble is taken to place them before readers 
in an attractive form.” 

This is how Mr. Fyfe seeks to remove this trouble 
with “ Britons ” :— 

‘*The excitement is intense. The hearts of the cruiser’s captain 
and crew beat fast, and eager eyes scan the face of the waters for 
any sign of the submarines, but there is nothing to be seen. All 
at once a lieutenant on the cruiser, gazing down into the water, 
shouts to his captain. He has seen a submarine missile, but it 
is too late! The torpedo strikes, and explosion ensues, and the 
cruiser’s fate is sealed. Her satellites dart hither and thither like 
police in chase of a burglar, but their prey has eluded them and is 
now making off to fort.” 

This exciting incident concludes with the destruction 
of the “satellites” by British destroyers, which blow 
them to pieces with their “four point sevens.” It is 
quite a pity that Mr. Fyfe does not go on to add that 
Commodore Lambton was in command, and that he took 
these 47's out of the Powerful! However, we may still 
commend the book as fairly full of unconscious humour. 

A word may be said about the introduction. Admiral 
Fremantle is by way of being a thoughtful believer in 
submarines, but the instance which he gives as a reason 
for his faith does not tend to make us take him very 
seriously. He refers to the Whitehead of thirty years 
ago; range 1000 yards, charge 67 lb., speed 7 to 74 knots, 
and contrasts it with to-day’s weapon; range 2000 yards, 
charge 2001b., speed 30 knots. That is all very nice 
were naval warfare al] torpedo. He omits to recognise 
the still greater progress made by the gun in the same 
period, so that, all told, the Whitehead has relatively 
receded in thirty years. The submarine seems to us at 
least as likely to do the same. It has got to see, to find 
its enemy, and that, with its conning tower flush with the 





water, seems an insuperable problem. It is the problem 
that beats the torpedo boat, and it will beat the sub- 
marine just the same. Mechanical excellence is a side 
issue. 

Sir E. J. Reed’s chapter is mostly full of generalities, 
of which the chief seems to be this gifted constructor’s 
objection to our system of ventilating warships. With 
what he says under this head we cordially agree, but its 
connection with submarines is not very clear. Nor, in 
view of the fact that Sir Edward writes of the Goubet’s 
dropping gear as though it were a novelty, or peculiar to 
that type only, and as though it solved some problem, do 
we think that his views upon the question carry weight. 
However, for what they are worth we may mention that 
those views are optimistic. But, from the first page to 
the last, not a single sentence here or in the whole book 
indicates any appreciation whatever of submarine warfare 
and its problems. War is a thing quite distinct from 
navigation, and till that fact is fully grasped no progress 
can be made. Since the two distinguished people who 
supply the introduction appear by no means able to grasp 
this integral point, it is, perhaps, rather much to look for 
it in a purveyor of “ popular” instruction, the more so 
since Mr. Fyfe must have spent a great deal of time in 
collecting the material for this book. But facts and 
descriptions, cemented together with journalese, do not 
necessarily constitute useful information, and we cannot 
but feel that “ popular” works after this manner are 
chiefly responsible for “public ignorance" on things 
naval. It is owing to this our opinion that we have 
devoted space to the book in question. 





SHORT NOTICES. 

Municipal Engineering and Sanitation. By M. N. Baker, Ph.B., 
C.E. New York: The Macmillan Company. London: Macmillan 
and Co., Limited. 1902. Allrights reserved.—Under five general 
heads, this little volume takes a cursory review of the whole field 
of municipal engineering and sanitation. It is not expressly 
intended for engineers; but the number and variety of sub- 
jects treated, the comparative recentness of some of the topics, 
and the desire to bring the contents of the book well up to date, 
will render it, if not instructive, at least interesting reading to 
even professional men. The subjects of roads, streets, subways, 
bridges, and docks and harbour facilities, forming part of the 
needs of great cities, are discussed in the section, ‘“‘ Ways and 
Means of Communication.” Water, its distribution, purification, 
and waste prevention is dealt with in ‘“‘ Municipal Supplies,” and 
so also are markets, slaughter-houses, and the items of light, 
heat, and power. Sewerage, drainage, the disposal of sewage, 
the general scavenging of streets, and the treatment of garbage 
and other refuse are included under the head of ‘‘ Collection and 
Disposal of Wastes.” The section devoted to ‘Protection of 
Life, Health, and Property” comprises questions relating to pro- 
tection from fire, abatement of the smoke nuisance, public baths, 
wash-houses, and lavatories. A chapter is devoted to the electro- 
lysis of underground pipes. The importance of the housing 
question, which is one of the most serious social problems 
relating to the welfare of great cities, is fully recognised in the 
present volume. In this respect New York om to fare badly, 
as it is said to be more crowded than any European city. The 
members of local councils and boroughs, and that large and 
rapidly-growing class of persons who either as officials or as 
citizens are deeply concerned in the improvement of municipal 
affairs, may read this book to advantage. 

Tables for Obtaining Horizontal Distances and Difference of Level 
from Stadia Readings. Computed by Alfred Noble and Will. T. 
Casgrain. New York: The Engineering Publishing Company. 
1902.—In running a line of railway through a dense and rugged 
country, abounding in thick forests, ravines, and almost inacces- 
sible mountain passes, rapidity of execution, and fairly approxi- 
mate results, are of far greater importance than abortive attempts 
at extreme accuracy. The ordinary theodolite and the ‘‘dumpy” 
must give way to the tacheometer and the stadia. The former 
instrument is a modification of the transit, and has additional 
hairs or wires in the eye-piece, usually fixed in place by the 
maker, together with some other especial adjustments. The 
stadia is a staff divided into broad divisions capable of being read 
at a long distance. By the aid of these two instruments the 
distances and levels of any number of points within sight and 
range of the telescope can be determined without measurements 
or shifting of the instruments. The additional horizontal wires 
are placed as nearly as possible at equal distances, one each side 
of the central wire, and at such a distance from each other as to 
intercept a length of 10ft. measured on a rod held vertically 
on a horizontal base 1000ft. from the instrument. The use of 
these tables is both simple and easy, and requires but two known 
quantities to render them at once applicable for any desired dis- 
tance and height. It is only necessary to take the reading of the 
stadia for which the horizontal distance and difference of level are 
sought, and to observe the angle of elevation and depression, and 
the values of the other two quantities can be obtained from 
the tables in a manner similar to that used in taking the latitudes 
and departures from a traverse table. When tabulating the 
reductions, horizontal distances may be calculated to the nearest 
whole number of feet, and differences of level to the nearest 
tenth of a foot, which is quite sufficient for al] practical purposes. 

The Electrical Catechism: 533 Plain Answers to §33 Practical 
Questions about Electrical Apparatus. Compiled from the regular 
issues of Power. New York: Hill Publishing Company. 1902.— 
In this small took there are answered in the clearest way a number 
of questions, all of which are met with at one time or another by 
the electrical engineer or by the mechanical engineer seeking to 
gain a grasp of electrical matters. Parts of the book have appeared 
in our American contemporary Power. The author is certainly 
to be congratulated on the excellent manner in which he has treated 
a scientific subject in such a way as to be understood by anyone 
without rendering the wording too popular. We have found very 
little to take exception to in any of his answers. 

Electric Wiring : A Primer for the Use of Wiremen and Students. 
By W. C. Clinton, B.Sc. (Lond.). With eighty illustrations, and a 
selection of worked examples. London: John Murray. 1902. 
Price 1s. 6d.—A useful little book, which goes well into its subject 
without introducing superfluous matter. {[t should prove of con- 
siderable value to those commencing the study of house wiring, and 
to those who, without much knowledge of electricity, are desirous 
of understanding the general principles underlying wiring for light- 
ing, &c. It contains a number of illustrations, and, in many 
instances, numerical examples of the statements set out in the text 
are given. 

Doubly mm Crown Service: The Life Story of Colin Watson. 
Chiefly compiled from his own diary by K. T. Watson. London: 
Elliot Stock. 1902. Price 5s.—This book contains some notes on 
the beginning of steamboat enterprise on the Mersey. 








Ir is the intention of the Town Council of Worthing to 
apply to the Light Railway Commissioners next November for an 
order authorising the construction of light railways in the borough 
and out to Shoreham. 
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BIRMINGHAM TO LONDON IN ONE HOUR 
FIFTY-FIVE MINUTES. 
By CHARLES Rovs-MARTEN. 


Last Friday evening, the 1st inst., a new departure was 
inaugurated on the London and North-Western. The 
aspiration of half a century was at last realised. A two- 
hours service between Birmingham and Euston became 
an accomplished fact. It was indeed originally intended 
when the August time-tables were under consideration to 
make the time between the two cities 1h. 55 min., but in 
the end it was deemed better to adopt the even two 
hours, it being understood that the driver should get to 
Euston in 5 min. less whenever this should be practicable. 
That is to say, the published time for the 113 miles 
would represent an average speed of 56°5 miles an hour, 
while the actual travelling would average 59°5. 

Through the courtesy of Mr. Turnbull, superintendent 
of the line, I was able to travel by the pioneer journey of 
the interesting new train, and to make very full observa- 
tions of the work done. The engine was one of Mr. F. 
W. Webb’s most recently-built four-cylinder compounds, 
No. 1960, Francis Stevenson. It differs from the Jubilee 
type in having a larger boiler, 16in. high-pressure 
cylinders instead of 15in., and a water-bottom fire-box. 
No. 1960 completes the last-constructed batch of twenty, 
which begins with No. 1941, Alfred the Great, and 
includes No. 1942, Edward VII., and No. 1943, Queen 
Alexandra. The load was not heavy, consisting of five 
vehicles, all bogie stock, four being of the largest 50ft. 
type, and the fifth one of the older 42ft. coaches. 
The total weight was approximately 130 tons behind the 
tender, that is to say, exclusive of engine and tender. 

It was obvious from the outset that the prescribed task 
was not at all an arduous one for so powerful a loco- 
motive. Indeed, it could undoubtedly have been 
accomplished with ease by one of the 6ft. 6in. coupled 
non-compounds of the “ Precedent” class, or, perhaps, 
even by one of the 7ft. 6in. single-wheelers of the “ Pro- 
blem” type. But the point aimed at by the London and 
North-Western authorities was not to run from Bir- 
mingham to Euston in the quickest time possible, but to 
be able to make the journey day after day in the 
quickened time with strict punctuality, and without 
requiring to run at any extreme speeds down the falling 
gradients. Soa type of locomotive was chosen which 
would be powerful enough to maintain up the steepest 
grade met with on the route the full average rate at 
which the train was intended to run, viz., 56°5 miles an 
hour, according to the booked time, or 59°5 on the assump- 
tion that the run would be done in practice in 1 h. 
55 min. Accordingly the opening trip was made upon 
this basis, and with curiously exact results. 

The new train is timed to leave New-street Station, 
Birmingham, at 5 p.m. daily, and to reach Euston 
Station, London, at 7 p.m., but it is understood that the 
driver may arrive at 6.55 if the road be clear, and if he 
can manage this without resorting to any exceptional 
velocity, as it is desired to maintain to the utmost extent 
possible a uniform speed, and an easy motion for the 
vehicles. Accordingly the pioneer train made the 
journey in almost exactly the intended time—1 h. 
55 min. The precise transit time was just four seconds 
short of this, so that the Euston arrival was 5 min. 4 sec. 
before the published time. A remarkably even and uni- 
form rate of speed was maintained throughout the run. 
Rugby was passed in 31 min. 35 sec. from the start, a 
distance of 30} miles, the engine slackening past the 
Trent Valley Junction and through the Rugby Station 
and yard. After this easing down we continuously 
gained speed up the rising grade by which the Kilsby 
Tunnel is approached, so that before the summit was 
reached we had attained 60 miles an hour. A similar rate 
was sustained up the short bank before Roade, while the 
15} miles from Bletchley to the summit at Tring 
occupied only 15 min. 2 sec., the rise for the final six 
miles being at the rate of 1 in 330. Thenceforward there 
only remained the easy downward grade to Euston, along 
which the skilful driver, Walker, kept the speed as nearly 
as possible the same as on the level and uphill, just about 
60 miles an hour, rarely touching 65. From Willesden 
into Euston we eased down carefully, and so closely did 
Walker estimate his pace that, as I have said, we stopped 
within four seconds of the intended time, which was five 
minutes less than that published in the tables. The ex- 
periment was a complete success, and notwithstanding the 
small advertisement which had been given beforehand of 
the new train, it was well patronised. Euston Station 
had been prepared for it several minutes in advance of 
its arrival, through the care and foresight of the superin- 
tendent, Mr. Brooks. So, in spite of the period being the 
most awkward of the whole year for a new express to 
begin running, owing to the concurrence of Bank 
Holiday and Coronation and Scottish traffic, no delay 
was experienced at the London end. The London and 
North-Western authorities may be complimented on 
their new move, and congratulated on the success with 
which it has been carried out. 








Ben NEvIS OBSERVATORY.—At the half-yearly general meeting 
of the Scottish Meteorological Society, held in Edinburgh on 
Wednesday, the closing of the Ben Nevis Observatory was the 
subject of discussion. Lord Maclaren, who presided, said that 
after the action that had been taken in connection with their last 
application to Government for assistance, it would have been futile 
to apply again, but if the public wished the observatory to be con- 
tinued, they had it in their power to put some pressure on the 
Government. Sir John Murray, as one of the original directors, 
said it was not their intention to found a permanent institution, 
but only to make an experiment of high-level observations. The 
experiment had been most satisfactory in every respect. But the 


observatory must now be closed unless one of two things happened — 
either the State must take over the observatory, or the directors 
must be put in possession of £12,00) worth of Consols to enable 
them to carry it on for another meteorological cycle. 


SCREW PUMP. 


WE illustrate below’ a remarkable pump. It is, it will be 
seen, of the screw kind. It differs, however, from other screw 
pumps with which we are acquainted in having the shutter, 
or stop, or whatever it may be called, in the form of a chain. 
The view with the cover removed will make the action and 
construction quite clear. The screw is revolved by hand or 
power. The teeth of the chain engage closely in the thread, 
and the chain travels round on two discs. The cover fits 
down on top. It has a semicircular part which covers the 























Fig. 1--SCREW PUMP WITH COVER REMOVED 


screw, and a flat part which covers the chain. A hole, or 
hopper, in the cover provides ingress for the material to be 
pumped. The little machine from which this view was made 
has a 3in. worm with lin. pitch, and was made for filling 
sausages. It is driven by hand. It will be seen that a pump 
of this kind, pumping a thick material like sausage-meat, as 
in this case, or like dough, as for biscuit works, is exceedingly 
powerful, as the material is too dense to get back through 
the interstices between the screw and the chain. Once it has 
entered it must go forward. 
Fig. 2 shows a machine for pumping the ribbons of dough 
from which biscuits are cut. This material is in a very stiff 
condition, and the screw machine has replaced a powerful 
press, which was far larger and more claborate. The worm 


There is practically no slip. | 


DOCKYARD NOTES. 





ArrEeR the Naval Review, and the subsequent passing of 
the fleet before the King, his Majesty will, it is reported 
review the chief gems of the recent secret tactical manceuvres, 
These operations having been of a confidential nature, no 
one, we understand, will be permitted to witness them save 
foreign guests. 





On the whole, we congratulate the authorities on this 
decision. The fact of the matter is that tactical manceuvres 
are a new form of sham efficiency, and there are several 
people in this country who, were they permitted to watch 
things, might be indiscreet enough to say so. Just as the 
| army has realised that a sham fight, with intervals for re. 
freshments, does not necessarily simulate real war, the naval 
| authorities have concluded that it does. ll that the 
‘¢ tactical manceuvres’’ have done so far is to delude the 
public with the idea that serious work is being performed, 
and to afford the longed-for substitute for those useless ex- 
hibitions of ‘‘smartness’’ that stood for efficiency in the 
old days of masts and yards. The tactical manceuvres, 
in fine, are absolutely useless as a war training, for they do 
not simulate war ; and no assumptions at all are better than 
false ones. 





Tue Bedford and other ships of the Essex class are being 
given larger propellers. 


A NEw battleship is shortly to be laid down at Portsmouth, 
which of late has sunk somewhat to the level of a tinker’s 
shop. The new ship will generally resemble the King 
Edward, but the design has been overhauled and improved 
by Mr. Watts. We hope that in the new ship a rate of 
delivery exceeding one per minute will be provided for in the 
hoists to the 6in. guns. 


Tur Japanese cruiser Takasago, now at Spithead, has had 
a very high topmast put on her main during the last year 
or two. This mast is for wireless telegraphy. 





THERE is a great tootling in France just now over the 
voyage of the submarines from Cherbourg to Brest. The 
matter certainly demands attention, but at present there is 
too much obvious fiction mixed with the fact for any account 
to be taken save cum grano salis. The late Baron Munchausen 
missed a fine opportunity when he neglected to voyage in the 
submarines of his period. The most salient point in French 
accounts just now is that the crew were ‘ incontestably 
brave,’’ and this does not afford much clue to the sea- 
worthiness or otherwise of the boats, for the epithet is classical 
across the water. However, it is clear that the boats made 
the trip—the rest we hope to ascertain later. 








THE FALLEN CAMPANILE. 





THE following letter appeared in the 7'mes of August 6th :— 
Sir,—It seems now to be demonstrated that the cause of the 
collapse of the Campanile of St. Mark’s was that the materials of 
which it was composed had by the lapse of time lost their 
coherence, so that the whole was little better than a mess of dry 
dust. It is, therefore, not unnatural that others as well as your 
correspondent whose letter appears in the 7imes of to-day should 
be persuaded that it would have been an impossible task to have 
rendered this grand old tower once more safe and strong and able 
to endure for another 1000 years. 
| This is, however, a mistaken view, as it would have been per- 
fectly easy and even cheap to have made the structure as strong 
and, perhaps, even stronger than when first erected. 
Any tower of masony which is fairly upright, and the foundations 
of which are not hopelessly irreparable, can be rendered strong and 
safe, as the Campanile could have 
been rendered strong and safe, 
by the simple process of drilling 














holes about 4in. in diameter 
nearly through the masonry— 
masonry includes brick work—and 
umping into the structure Port- 
ome cement grouting. The holes 
should be about 3ft. apart, and 
commence at the bottom. It is 
generally possible to do this work 
from the inside, so that the face- 
work is not in any way dis- 
figured. In the case of the 
perished Campanile about eight 
or ten thousand such holes would 
have been required, and these 
should have been cut or drilled 
at the rate of about fifteen or 
twenty a day, commencing at the 
bottom of the tower, the Portland 
cement grouting being pumped 
into the holes each day as the 
work proceeded. The whoie pro- 
cess would thus have oczupied 
ahout two years, the labour on 
each hole for drilling and filling 
costing about 3f., or half-a-crown. 
About 400 or 500 tons of Portland 
cement would have been required, 
say, £1500 to £2000; superintend- 
ence and further repairs to stone- 
work and contingencies about a 
farther £2000; so that £5000 
would probably have perfectly 
restored the whole. 








Dye LGW EER 





Fiz. 2—B3ISCUIT-MAK:‘NG MACHINE 


is 6in. diameter by 1}in. pitch, and makes 50 revolutions per | 


minute, passing in that time 141b. of dough through nine 
openings at the speed of 16ft. per minute—about 1°63 miles 
of biscuit per hour. The end pressure is, of course, heavy, 
and a ball thrust is provided to take it up. ; 

Whilst it is possible that a machine might be built on these 
lines to pump air or water, it is evidently far more suitable 
for syrups, pulps, doughs, clay, &c., and it seems probable 
that it would make a useful conveyor for raising grain, small 
coal, &c. It is the invention of Mr. Henry Jones, of 18 and 
20, Church-street, Islington, by whom it is made. 








Tue Marconi wireless telegraphy system has been 


Treated by this method the Cam- 
panile would perhaps have been 
considerably stronger and more 
durable than when first erected. 

An old brick, which is scarcely more than a mass of dry dust, 
becomes when it has absorbed Portland cement grouting hard and 
strong, while the mere dry rubbish in the centre of the wallin, 
forms a so'id mass of Portland cement concrete as hard, solid, an 
durable as the best natural rock. 

This process is exceedingly safe, simple, and easy, and only two 
precautions are necessary, viz., not to proceed too rapidly with the 
work, and to take care that the Portland cement selected is of good 
quality and has been what is technically called ‘ killed "—i.e., 
exposed to the air on a barn floor for some two months before 
being used as grouting in order that it may not expand—or 
‘‘ blow,” as it is called—after it has been pumped into the 
walling. 

Nearly any masonry structure and most natural rocks can be 
rendered permanently strong by this simple process of pumping 
into them a grout of Portland cement, which is now being largely 
used by engineers in various parts of the world.—Yours, 





chosen by the United States Government for use during the Sep- 
tember naval manceuvres off New York. 





Epow1n DcRNING-LAWRENCE. 
House of Commons, July 26th. 
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FOREBAY BULKHEAD AT “SHAWINIGAN FALLS 








A CANADIAN ELECTRIC POWER PLANT. 





Tur Shawinigan Falls power plant has been for some time 
in partial operation, and is now nearly completed and at 
work. At these falls there is said to be always available 
a flow of water sufficient for producing 200,000 horse-power. 
This hydro-electric power system obtains its water by a 
canal 1000ft. long, 20ft. deep, and 100ft. wide, and the water 
is carried through this canal to a forebay, formed by building 
a solid concrete wall or bulkhead, from which the water is 
conducted through pipes to the power-houses 130ft. below. 
The concrete wall is 30ft. in thickness at the bottom and 
40ft. high, and each pipe supplies water sufficient to develop 
5000 horse-power at the turbine 
and generator below. The canal 
has a capacity of 60,000 horse- 
power, although the present de- 
velopment is for only half that 
amount, with provisions for in- 
creased power as desired. It is 
hoped that when the power plant 
is working at its full capacity it 
will supply power to Montreal and 
Quebec, which are 84 and 90 miles 
away respectively, and the trans- 
mission lines to these important 
cities have already been laid out. 
Electric service from this power- 
house will also soon be delivered 
at Three Rivers, 21 miles from 
Shawinigan Falls, and also to 
many towns and villages along the 
Great Northern Railway between 
Quebec and Montreal. 

The enormous power of the St. 
Maurice River has attracted the 
attention of engineers for a 
number of years. The river flows 
south and comes within about 
1000 yards of the falls, when its 
course is diverted by an island in 
the centre of the river to the west 
first and then to the north. The 
stream on the north side of the 
island is large and rapid and opens 
into a large bay after passing 
Melville Island, the area of which 
is more than 500 acres. There is 
a channel 600ft. wide, 20ft. deep, 
and nearly a quarter of a mile 
long approaching the falls. The 
water flows over a natural rock 
dam at the crest of the falls, and 
then has a drop of about 100ft. to 
the south over a cascade, and 
finally the water rushes through 
@ narrow gorge to the north into 
a lower bay of about 1000 acres, 
the fall in the gorge being about 
50ft. more. 

A crib work coffer-dam was con- 
structed at the upper end of the 
power canal for shutting the river 
out of the canal during construction, but was built only high 
enough to keep the water out at low stages of the river, during 
the winter, the upper end of the canal being excavated in the 
winter time; while nearer the forebay a higher crib-dam was 
constructed across the canal, remaining during the summer, 
when the lower end of the canal and forebay were completed. 
The forebay wall, which is 40ft. high and 30ft. thick at the 
bottom, is only 12ft. wide at the top, where the hydraulic 
cylinders for lifting the headgates are placed, while a brick 
gate-house covers this machinery. 

_ The steel pipe line from the forebay to the power-house 
increases in diameter from 9ft. to 11ft. near the turbines, in 
order to reduce the velocity of the water before it reaches the 
wheels, and at about 50ft. from the power-house the thick- 
ness of the shell also increases from ,',in. to about ,%,in., and 
each penstock is held against movement from expansion and 
contraction and the place it passes the power-house wall. 














The turbines in this main power station were built by the 
I. P. Morris Company, of Philadelphia, and each has a 
capacity of 6000 horse-power under a working head of 125ft. 
The tail-water has a mean low level 25ft. below the centre of 
the wheel shaft. The turbine is controlled by gates in the 
draught chamber, and is 30ft. long. Butterfly valves are used 
at the gates, closing toward the centre between the shafts. 

A revolving field generator of the Westinghouse type is 
directly coupled to each of the turbines, which have horizontal 
shafts, and are capable of developing 6000 horse-power at a 
speed of 180 revolutions per minute. The alternators revolv- 
ing at this speed generate an electric current of 2000 volts 
potential, at a frequency of 30 cycles per second. Each of 








PIPE LINE—SHAWINIGAN; FALLS 


the alternators has a capacity of 3750 kilowatts and supplies 
a two-phase current. 

The pipe lines now constructed at this power-house have a 
capacity of 15,000 horse-power, and the turbines and genera- 
tors 10,000 horse-power, but it is expected that soon the 
entire 30,000 horse-power will be ready, and at no distant 
date 60,000 horse-power; the entire capacity of the canal will 
be used by establishments in the vicinity. 

The engraving which we give herewith shows the pen- 
stock, which has a capacity of 5000 horse-power, and the 
outside of the forebay bulkhead, during the latter part of 
the construction. 

In addition to the main water-power development at the 
power-house above described, it was decided to take advan- 
tage of the fact that at one point the Shawinigan River and 
the St. Maurice come within 1000ft. of each other, but with 
a difference of level of 150ft., and it was here, on a point on 





the upper bay, a second installation was made, and this is 
about half a mile from the main power-house of the Shaw- 
inigan Water and Power Company. This second installation 
was built by the Belgo-Canadian. Pulp Company, whose 
enormous pulp mill is supplied with water for operating its 
turbines by the Shawinigan Company. There is, a few miles 
above this plant, the largest paper mill at work in Canada; 
and the Belgo-Canadian Pulp mill turns out ten tons of pulp 
per day, using for this work 8000 horse-power, while an addi- 
tional 7000 horse-power, making 15,000 horse-power, will 
soon be used by another paper and sulphite mill. The pulp 
mill is situated on the lower ground, the head works having 
been constructed on this north side of the upper bay, and the 
water taken down through a narrow bank to the mill situated 
on the Shawinigan River. It is intended to extend the 
works for other mills along to the west, and to other fac- 
tories which, it is anticipated, will be built further up the 
river. 








A RUSSO-AMERICAN RAILWAY. 





Some months ago it was rumoured that a survey was being 
made with a view to carrying out a project for establishing 
direct communication by rail between Russia and the United 
States by way of Behring Strait. The Russki Viedomost 
learns from Vladivostock that the results of Mr. Harry 
de Windt’s recent expedition in the region in question have 
been so satisfactory that a syndicate of American financiers 
has great hopes of being able to construct such a connecting 
line of railway between the two continents at an early date. 
For this purpose either a gigantic bridge 734 miles in length 
is to be built across the Behring Strait, or a floating ferry 
will be used to convey the trains in either direction at that 
point. The survey made of the region between Irkutsk and 
Yakutsk convinced the engineers employed in making it that 
it will be possible also to construct a railway across the 
‘‘ Tundras,’’ a desolate region on the Arctic seaboard. The 
American engineers who have studied the project are of the 
unanimous opinion that the projected Alaska and Irkutsk 
Railway would not be subject to greater interruption by 
snowdrifts, even in the severest winters, than is at present 
the case in the Archangel Government of European Russia 
or on the Perm and Tiumen Railway, which is one of the 
chief trade routes between Russia and Siberia. Other 
American engineers advise that the line should be built from 
the Behring Strait in such a way that it should be connected 
with the Siberian Railway beyond the region subject to heavy 
snowstorms, and that from Yakutsk the line should be 
carried forward by a series of short, zig-zag lines. A third 
section of American engineers suggests that during the winter 
season specially - constructed locomotives and passenger 
coaches with the necessary apparatus for removing the 
snowdrifts should be used. 

That the idea of a line of railway to connect St. Petersburg 
with Alaska is not altogether Utopian may be seen in the fact 
that the practical American millionaires have subscribed 
already the sum of five million dollars in the shares of the 
project. The narrowest point on the Behring Strait has been 
ascertained, and, according to the project which an American 
company has now in hand, this Russo-American line will 
have a double track. The idea is by no means new, yet 
it is received in Russian engineering circles with no little 
scepticism. 








THE FIRST STEAMBOAT? 





Wuat was probably the first steamboat was built by John Fitch, 
and is shown below. It was only 4ft. long, and at first only had 
paddle-wheels. This was run in a pond near Davisville, Bucks 
County, Pa., in 1785. Five years later, 1790, he fitted a boat with 
steam-driven oars and ran it on the Delaware River, near Phila- 
delphia. 

The photograph is froma 26in. model of a yaw! which ran with a 














FITCH’S STEAMBOAT 


screw on Collect Pond, New York City, in 1797. The construction 
can be seen from the photograph, and is, of course, very crude and 
open to criticism, but the boat ran, and John Fitch deserves much 
more credit than he receives from the world at large. 

In the popular mind everything in steam engines is due to Watt, 
in pehecael SP to Fulton, in locomotives to Stephenson, and in 
electricity to Edison. Needless to say—and without detracting a 
particle from the true fame of each—they are all wrong.— Railay 
and Locomotive Engineering. 








NavAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Staff engineers: F. T. 
George, to the President, additional as overseer at the works of 
Messrs. Brown, Sheffield, and for the Sheffield district; E. J. 
Edgar, to the Pembroke, for the Dreadnought, to date July 28th. 
Fleet engineers: G. Parsons, to the Pembroke, for the Theseus ; 
John Gardner, to the Pembroke, for reserve duties, to date 
July 28th. Chief engineers: A. Hills, to the Vivid, for the 
Encounter, to date July 4th; W. W. Hardwick, to the Vivid, for 
the Cornwall, to date July 25th; C. J. Huddy, to the Duke of 
Wellington, for the Melpomene, to date July 18th; J. N. Crowle, 
to the olus, to date September 16th; C. Laughton, to the 
Pembroke, for the Isis, and C. V. Hardcastle, to the Pembroke, 
for the Plassy, to date July Ist, and to the Vivid, for the Philomel, 
to date July 24th; W. H. James, to the Undaunted, to date 
August 26th. Engineers: W. Denbow, to the Pembroke, for the 
Mohawk ; G. H. Scullard, to the Renown; O. R. Paul, to the 
Vivid, for the Blonde, and for service with liquid fuel experiment, 
to date July 28th. Assistant engineers: A. C. Hall, to the 
Australia, to date July 28th; J. C. Boyle, to the Undaunted, to 
date August 26th. Artificer engineer: E. J. W. Rickard, to the 
Undaunted, to date August 26th, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





STEAM. 


Str,—I feel that it is essential that I should write an answer to 
‘B. T. U.’s” letter, in your last issue, since he has apparently 
misunderstood me. 

He commences by asking, what is the reason for there being 
any transmutation of energy at all? It is a perfectly fair ques- 
tion, but I fear that it is one which neither science nor any prac- 
tical experience can answer in the present state of our knowledge. 
It is a fundamental property of matter that under extreme con- 
ditions of temperature and pressure there is a complete change 
of the nature of the substance—the change being in general 
accompanied oe or emission of energy. The question 
is really this, Why are there four states of matter, and, for all we 
know, five or six! It cannot at present be explained, because it 
is too fundamental. It is, for the time being, one of the data we 
start with. When we know more about the ultimate construction 
of matter we may then try to answer the question. 

In reference to this I originally called it a ‘‘curious unexplained 
phenomenon,” and illustrated ‘‘this rule” by the formation of 
ice ; and, further, in my last letter I gave the ‘‘only feasible 
explanation I had heard,” and specially drew attention to the fact 
that even that “offered no explanation of the sudden change of 
form” of the energy, and I regret that I am equally unable to 
explain it now. 

Next, ‘‘B. T. U.” expresses himself unsatisfied with the view 
that in the production of steam the molecules acquire an increased 
velocity of rectilinear motion. I can only say that I heartily 
agree with him, and I sincerely hope that nothing that I have 
written has given him any excuse for supposing it to be my view. 
On the contrary, I have clearly stated that the rectilinear motion 
represents—and is solely measured by—the temperature. 

Finally, I understand that “‘ B. T. we arrives at this conclusion, 
that 4 = mc? is constant for a given temperature, whether m 
represents the mass of a particle of water or steam. This is 
obviously correct, as far, at any rate, as the mathematics of it is 
concerned. 

Here ¢? repres:nts the temperature, and thi3 is supposed con- 
stant; v? is entirely independent of the pressure or state of 
aggregation of the particles. It is not, however, icdependent of 
change of pressure, since this — chavge of temperature, the 
velocity + having a positive acceleration for positive change—i.e., 
increase—of pressure. We therefore arrive—or rather remain— 
at this conclusion :— ? 

$2 

and in the case of water: 
4 m,v,? = > K, 

where = K, represents the total kinetic energy or tots] heat ; 


° , 2 
mor = L Z mp2? 


yet = K, < = Kk, 
therefore 4 > m2 %? < J K,, 
or = K, =4 = m3 to? + x. 


Where X isa very large proportion of > K?. X is notan unknown 
quantity here, it represents a ‘nomwrn quantity of energy whose form 
we do not know. We have already discussed the discrepancies 


introduced by supposing X = § = mk? (55 )s, (kinetic energy 
d 


of rotation). Further, I suggested that no satisfactory solution 
could be obtained on the foundations of the present atomic theory ; 
because since the particles collide at all angles there must always 
be some rotation, and aconstant change of energy from rotation 
to translation, and translation to rotation, according to Poinsot’s 
theorem of the reflec‘ion of rotating bodies. 

I cannot see why a re-grouping of the atoms is out of the 
question, itis what we generally look for when heat is given out or 
absorbed, Thus, under the influence of a sufficiently powerful 
electrical potential oxygen O, becomes ozone O;. This state is, 
however, Jess stable, and it returns to oxygen on the first oppor- 
tunity. 03 is more active, its production has costa certain amount 
of apparently latent energy, to be given up on its return to 
oxygen. This energy has, however, never accelerated the velocity 
of the molecules. 

Considering that in other departments of science it has already 
been found necessary to suppose water to consist uf (H,O)z and 
steam of (H,O),. I think the analogy is too obvious to be passed 
by lightly, and I do not consider that my previous mention of it 
was superfluous. It seems tome probable that our argument will 
end here, as wecannot advance any further without formulating 
a completely new theory of the formation of steam, which is even 
more difficult for us than for the scientists in general, who—owing 
to their slow progress—were accused of indifference to the subject. 
I never intended to formulate, or even defend, existing theories, 
but if I have succeeding in showing ‘‘B. T. U.” the present position 
and extreme difficulties of the subject I have attained my original 
object. R. H. MarrtIN. 


August Ist. 


ENGLISH AND AMERICAN MACHINERY. 


Str,—A certain class of people who consider themselves up 
to date, as they choose to call it, are always decrying English 
machinery, while praising American. Usually these are un- 
practical people, who either do not know, or will not trouble to 
ascertain where English machinery is to be obtained. If they 
require any machinery they simply go to one of the machinery 
agents where the greater part of the machinery in stock is sure to 
be American, as the best English makers usually supply their 
machinery direct, instead of through agents. From this, these 
people infer that England is behind so far as machinery is con- 
cerned. They often try to impress others with this idea, and 
succeed to a certain extent with people whose knowledge of 
machinery is about equal to their own; all this is, of course, 
detrimental to the English machinery trade, especially as a section 
of the Press, necessarily the unpractical part, is fond of dilating 
on this subject. A glance through the columns of the mechanical 
engineering Press will convince any unbiassed person that there is 
very little in the way of machinery which cannot be obtained in 
England every bit as good, and, so far as workmansbip and 
durability are concerned, considerably better than can be had from 
America. This is soon proved where English and American machines 
are worked side by side, doing similar work, under similar conditions, 
when thesuperiority of English machinery is soon manifest. It seems 
strange that some people should be so anxious to help foreigners at 
the expense of their own fellow-countrymen. One might understand 
it better if anything was gained, but usually it is a direct loss, and 
even if it is not so at first, it must eventually react as such, for 
loss of trade to the country must mean ioss of money to the 
individual. 

In many cases with American machinery, where the idea is good 
the workmanship is bad, and work is scamped where possible; 
even on expensive machinery, I have seen micrometers with 
divisionsalllengths, breadths, anddepths. American manufacturers 
of machinery use paint in every possible place, and paint, like 
charity, covers a multitude of sins. 

In labour-saving machinery English manufacturers easily hold 
their own for utility, durability, and finish; undoubtedly the 
best capstan lathe is one made by a well-known English firm. 
With all their advantages, objection is sometimes taken to capstan 
lathes on account of the difficulty in setting them, and with most 
makes there is a certain amount of reason in this objection, as the 
clamping screw in the capstan clamps directly on to the tool or 





tool-holder, bruising it slightly, and on the next occasion it is used 
the natural tendency is for the screw to follow that impression, 
thus making a very fine adjustment somewhat difficult ; but in the 
one above mentioned the tools are clamped in the capstan by what 
the makers call grip bushes; these do not bruise either tool or tool- 
holder, and very fine adjustments are easily attained ; there is also 
a very neat device for raising and lowering the tools in the cross- 
slide, doing away with a lot of the packing up usually necessary, 
and being a great saving of time. The system of adjusting the 
automatic wire feed is likewise very simple and effective; in 
addition, the workmanship and finish are of a very high order. 

A comparison of English and American tapping machines of the 
horizontal type is largely in favour of the former. Taking a 
machine by one of the best, if not the best, American makers, we 
have the tap held in the machine by a very short spring cone 
chuck, with only one slot in it, which is cut right through to allow 
for clamping, the consequence being that, even if the shank of the 
tap fits the cone chuck, it is a very difficult matter to hold the tap 
tightly, as the chuck has so little spring in it, and should the tap 
be at all blunt it is almost certain to turn round in the chuck. In 
cases where the tap does hold sufficiently tightly to drive, should 
it jamb, the probability is that it will break, as no foot lever is 
provided to stop the machine, and both hands are engaged, one 
holding the work and the other working the machine. This 
machine is supposed to work automatically, which is accomplished 
by having a loose spindle travelling backwards and forwards in the 
fixed head. On this spindle are two feathers, which clutch 
between two pins in each of the driving pulleys; the feathers are 
left slightly longer than the distance between the pins in the two 
pulleys. With coarse threads the machine will reverse auto- 
matically when new ; but with fine threads, or when the pins and 
feathers get slightly worn, it will not; and when the machine is 
running, and the feathers touch both sets of pins, the spindle is 
knocked backwards and forwards with a clatter that is somewhat 
unnerving to novices. When the machine does reverse, it is not 
the slightest advantage, as the reversing can be done by 
simply pulling the work back. When it does not reverse, it is a 
distinct disadvantage, and accidents happen, as it is a little uncer- 
tain which way the machine is going. After this machine has 
been running for some little time the continual knocking of the 
pins on the feathers, which, of course, always occurs in one place, 
when the machine is tapping, causes a slight indentation in the 
feathers, and makes it very difficult to get the spindle to travel 
—— and forwards, often either spoiling the work or breaking 
the tap. 

One a the best English machines, on the other hand, is arranged 
to be set to the required distance for tapping, when the tap stops ; 
and on a slight pressure in a contrary direction, the machine 
instantly reverses. This is a much better method, as the operator 
can tell with certainty the direction the tap will go; this machine 
is fitted with a foot lever, by means of which the tap can be 
instantly stopped—a very great advantage, as a'tap can often be 
saved from breaking by this means. This machine is driven by 
cone clutches or pulleys; the tap is also held by a spring cone 
chuck, which has three or four slots, cut almost to the bottom of 
the chuck ; the latter is longer than that in the American machine, 
thus giving a good deal of adjustment, and enabling the tap to be 
held quite tightly. The only advantages the American machine 
has over the English are that it has a cast iron tray under the bed, 
and a screw adjustment on the loose head, the latter being rather an 
unnecessary advantage, as any fine adjustment can be made with 
the tap in the work. 

Some of the American machines are constructed with chilled cast 
iron, and I have seen striking gear and spindles broken off 
merely by the running of the driving belt, the machine not being 
in use at the time of the breakage, and not having previously done 
any work. 

There is a split pulley of American manufacture on the market, 
made of thin sheet iron or steel, which it is difficult to understand 
a practical engineer or millwright using, as there is a groove in the 
centre of the driving face, whereby about a quarter of an inch of 
the best part of the belt is wasted. 

Economy in first cost is usually urged as an excuse for buying 
American machinery, but even this does not always hold good, as 
many of the English machines are not only better, but cheaper than 
their American rivals ; even in cases where the first cost is less, as 
in the American locomotives, the cost of repairs, &c., plus the 
much shorter life of the machine, more than counterbalances the 
initial saving. 

Favoured as the American manufacturers are by a high pro- 
tective tariff, which kills competition, they are probably able to 
export machinery at a lower rate than they could if the English 
system of free trade prevailed there. 

One great objection to American machinery is, that nuts, heads 
of bolts, and other parts are often of some odd size, only used by the 
makers of the machines, and as these parts are seldom stocked by 
the American agents in England, should these parts be lost or 
broken, it is sometimes necessary to send to America, necessitating 
a delay of three weeksora month. Occasionally the agents supply 
machines minus some of the fittings, when the same delay occurs. 

English manufacturers are sometimes to blame for allowing 
American machinery to displace their own, by reason of the time 
they take to execute orders, C. T. Surron, 

July 21st. 





STEAM PLOUGHING IN SOUTH AFRICA. 


Sir,—Referring to Mr. Dalrymple’s letter in your issue of July 
25th, I may say that I have had over a quarter of a century practical 
experience with steam cultivating machinery in various parts of the 
world, including South Africa. 

In the latter country I have tried direct ploughing, as shown by 
the engraving in Mr. Dalrymple’s letter, also the well-known double 
engine system of steam cultivation. In the latter system two 
powerful self-moving engines fitted with special winding gear are 
used for hauling various implements, from a heavy reclaimi 
plough to a light harrow or mealie planter, the speed being varie 
according to the operation. Each engine is moved alternately the 
width of the implement at any convenient angle to the work, the 
engines moving on tracks or headlands 450 to 700 yards apart. 
With such a plant forty English acres per day can be operated on, 
only three white men Be necessary. This tackle can be fully 
employed all the year round, breaking up virgin veldt, preparing 
the land for seeding and planting the grain without passing the 
engines over the land. I have seen the wheel marks of an engine 
in crops two years after the engine had passed over the land, the 
plants being weak and stunted in the wheel tracks. 

As a practical man I will admit that it is not impossible to do 
direct ploughing in some parts of South Africa with partial success 
on hard level virgin veldt in dry weather only, where neither ant 
hills, ant bear holes, roots, stones, or other obstructions abound, 
but such an operation I have proved, beyond dispute, to be very 
expensive when compared with the cable system referred to, for 
the following reasons :—First, three skilled men must be employed 
to do a small acreage per day ; secondly, fuel and water consump- 
tion will prove to be exceptionally heavy per acre, as the engine 
has to haul the plough and move its own dead weight continuously 
over the rough veldt ; thirdly, considerable time will be lost turn- 
ing at the ends, taking in fuel and water, oiling and cleaning fires ; 
the latter must be done frequently when using African coal, 

All the above operations are performed with the double-engine 
plant when the implement is on its outward journey, ¢.e., going 
away from the idle engine, thus avoiding waste of time or excessive 
strain on the driver ; the latter I found to be a great consideration 
in a hot country like Africa, where white men have to work long 
hours. 


carried out successfully in South Africa or any other country the 
double-engine system must be adopted. The heavy breaking op 
pee implements used with the double-engine system being 
six to eight times as heavy as those used for direct work, hard 
veldt can be broken up with the former, when the latter would 
simply slide on the surface. I have experienced this myself, | 
also found that when the land was in the best condition for 
ploughing, é.e., partly wet, it took all the power of the engine, in 
this system, to move itself over the land without hauling a plough 
or other implement. 

I am aware that the first cost of the double-engine plant js, in 
many cases, too heavy for the individual farmer ; in such cases 
I would suggest the formation of a small company of neighbouring 
farmers to purchase a set of tackle for breaking up a large acreage 
of virgin veldt each year, leaving the after operations to be done 
by mules or oxen, or, as is frequently done in other parts of the 
world, companies could be formed to purchase plant, letting the 
same out at per acre or morgen, the farmer finding fuel and water 
and paying so much per morgen in cash or grain. Farm produce 
is frequently employed for payment of accounts in Africa, to the 
mutual benefit of all concerned. 

Even if the Government were to introduce steam cult'vating 
machinery into Africa for a decade at nominal rates, it would, I fee] 
sure, prove a boon to Briton and Boer alike by assisting the former 
to obtain cheaper food for the Kaflirs working the mines, and 
assisting the latter back to their farms, JAMES Ropinson, 

Leeds, England, July 30th. 





ENGINEERS IN THE NAVY. 

Sir,—The difficulty the Admiralty are experiencing in obtaining 
a sufficient supply of suitable candidates for the engineer branch 
of the Royal Navy is becoming each year more and more marked ; 
that this should be so is at first sight a matter for surprise. The 
profession of an engineer is a fine one, attractive to the youth of 
this country, and nearly every boy likes the idea of going to sea; 
but when you inquire of the young engineers the reason of the 
dearth of applicants you soon find out the cause. On board one 
of H.M.’s newest first-class cruisers the cabin arrangements do 
not provide a cabin or even a share of a cabin for the assistant- 
engineers. 

Although holding H.M.’s commission and being in a position of 
unceasing responsibility, no provision but a hammock slung in the 
gangway, no wasbing provision but what can be done before the 
sentries, no private room, no place provided to keep bis uniform, 
cocked hat, and sword, &c., but a small locker in the gun-room, 
about suitable for a locker at a tennis club, On arrival at their 
first port by thiscruiser, and having discharged the supernumeraries, 
there were two vacant cabins, and in reply to application to be 
allowed to occupy these, the captain said that one might be 
occupied, but the other he wanted for his steward. As the ward- 
room mess man already has a cabin, this means that people who 
supply victuals, valets, and that class, have privileges before a 
commissioned officer. 

What must be the feelings of a gentleman, a commissioned 
officer, who, after years of study and passing stiff examinations, is 
put into one of H.M.’s ships in a responsible position, only to find 
that at the whim of the captain he can be given all the discomforts 
of slinging in a hammock and living in a sea chest while the 
captain’s valet takes the better accommodation. Can he feel that 
he has any part in the traditions of the Navy’ Nostepsare taken 
by the Admiralty to foster good feeling and pride in his profession. 
The many demands made by naval engineers are met by paltry 
concessions of a contemptible nature that merely increase the 
irritation already existing ; but fair recognition of their demands, 
by no means sentimental, is necessary. 

In the construction of a man-of-war proper cabin accommodation 
should be provided for all engineer officers, just as certainly as for 
the captain or chief engineer, to ensure that, after the day's duty 
in the complicated engine-rooms, where great responsibility and 
hard labour are required, they shall have due privacy and comfort. 
The skill of the naval engineers appears to me to be more 
necessary to provide for than that of the fighting officers, as_with- 
out their ceaseless attention to the moving power of the ship all 
the fighting line would be paralysed, and the glory—in which the 
engineers share so little—would not be gained by the ship. Until 
the naval engineer is given his proper position on board ship there 
will continue to be a dearth of candidates for the profession, and 
the country will suffer in consequence. 

CHARLES CLARKE, 
7, Harley-place, N.W., August 5th. 


[We publish Mr. Clarke’s letter, but we may add that the junior 
engineers are not worse off than the junior lieutenants, and we see 
no reason why young fellows should not rough it a little at sea. 
To do them justice, the complaints do not emanate from them, but 
from parents and guardians,—ED. THE E.] 





STEERING GEAR, 


Sir,—I should be greatly obliged to any reader who could he!p 
with the following, or refer me to a work dealing with the subject : 
—Given the length, breadth, draught, and displacement of a shij, 
the speed in knots, the area of the rudder in square feet, greatest 
width of rudder, the angle when the rudder is hard over. Given 
also the velocity ratio of the worm and wheel gearing in connection 
with the steam steering gear. How is the size of the steering 

ear cylinders decided upon when the working pressure is known! 
should like an example worked out from first principles, as well 
as any empirical formula, RUDDER. 

July 80th. 





A HEAVY CUT. 

Srr,—We are sending you under separate cover a turning taken 
off one of the 16in. high-speed lathes in our works. This was not 
taken under the best of conditions, the lathe not being bolted 
down, and not a proper size of belt on it, so that it is safe to infer 
that under the best conditions the results may be still much further 
improved. The weight removed per hour represented by this cut 
is 1875 lb., this being the figure given by you in the recent 
Machine Tool Supplement, and we thought you would be interested 
in the confirmation of this. 


Keighley, July 22nd. 

[This is, we think, an exceptionally good performance. We 
have asked Messrs. Dean, Smith and Grace, Limited, to let us 
have a turning when the lathe is bolted down so that it may work 
to its maximum. We should be interested to hear from any one 
else who can ‘‘ go one better.” —Eb. THE E.] 


DEAN, SMITH AND GRACE, LIMITED. 








AERONAUTICAL INSTITUTE AND CLUB.—We trust that the Aéro- 
nautical Institute will be more punctual in the fulfilments of its 
projects than it is in the time of its meetings. At the special 
request of the secretary, we had the pleasure of sending a repre- 
sentative on Friday evening to the St. Bride Institute to hear a 
paper by Mr. Blanchard. He sat patiently for half an hour after 
the advertised time of commencement watching the vain 
endeavours of three enthusiastic young men and a hall porter to 
fix heavy drawings to a plaster wall with pins, and wondering who 
were the committee and where was the secretary, and then left, as 
the ex it of the meeting seemed quite as remote as it 





I used my best endeavours to make direct ploughing a i 
but must admit that even with my practical knowledge I have 
failed, and come to the conclusion that if steam cultivationis to be 


was half an hour before, except that in the interval some thirty- 





five people had collected, 
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RECENT HYDROGRAPHICAL SURVEYS. 





Tye surveying and examination of the seas and coasts in 
yarious parts of the globe, both at home and abroad, and the 
mapping and charting of them are constant! y in progress under 
the direction of the Lords Commissioners of the Admiralty. 
In comparison with the amount of work performed and its 
eneral importance, the staff and the ships employed are not, 
8 rhaps, on too liberal a scale. Seven of His Majesty’s 
ships, the largest of which is 1130 tons, and of 1110 indicated 
horse-power, together with three hired steamers, compose 
the whole surveying fleet, The number of officers of all 
ranks in the several vessels is sixty-four, of which forty-five 
are surveyors, and the total of the crews does not exceed 622 
men all told. All the surveys undertaken imay be classed 
under three heads, home and foreign, and the special 
department dealing with the marine survey of India, which 
is charged With the duty of looking after the safety of the 
navigation in the Persian Gulf. 

One of the operations of interest in the ‘‘ Home Surveys ”’ 
was connected with the harbour of Portsmouth. It consisted 
of the re-sounding of the inner bar on a scale of 60in. to the 
mile, a work which was seriously retarded by a succession of 
strong winds. The scouring of this bar by the tidal stream 
still continues, and some of the trenches cut by the current 
are filled with water to depths of from 35ft. to 40ft. The 
fear that these trenches would be attended by the formation 
of ridges piled up in other places has not been realised. While 
carrying out soundings in this neighbourhood, an extensive 
shoal was discovered to have formed in the fairway near the 
Boyne buoy, which was removed by dredging. The forma- 
tion of it was probably due to the existence of a piece of 
wreckage, which acted as a nucleus for the deposition of silt. 
This may be inferred from the fact that fragments of timber 
were found and cleared away after the dredging was com- 

leted. A re-survey of the outer bar was made upon a scale 
of 10in. to the mile. The work at Plymouth comprised the 
examination of the areas dredged above Saltash Bridge and 
in the vicinity of Bull Point Jetty. It also included the re- 
sounding of the St. German’s Riveras far as the narrows west of 
Farth Point, upon a scale of 12in. to the mile, and the 
charting of the Cattwater improvements and alterations. 
Leaving Portsmouth, the Research paid a visit to the Strait 
of Dover to obtain some further information respecting the 
depth of the current on the Dover side of the Strait, which 
had not been satisfactorily established. The result of the 
under-current observations, which were made with a deep-sea 
current meter, demonstrated that the current extended from 
the surface to the bottom on the English side, as well as in 
the Pas de Calais, a point that former observations had left 
doubtful. 

Upon the East Coast a very careful inspection was insti- 
tuted near Ramsgate with regard to the appearance of some 
shoal ground which was reported to be present in the vicinity 
of the Elbow buoy off the North Foreland. It was the more 
necessary to examine this locality, as the shoal lay right in 
the course of large steamers and vessels bound for the 
Thames. The search occupied a full month, as the sounding 
operations were greatly impeded by the persistent and strong 
north-easterly winds experienced. It was found that the 
ground, though apparently of hard material, has very much 
changed since the last survey, though made only five years 
ago. The result is that in consequence a much wider berth 
must be given by passing craft to the Foreland. 

Surveys were undertaken between Whitby and Scar- 
borough, during which time an area of 60 square miles was 
sounded on a scale of din. to the mile, the soundings being 
carried to a distance of 5 miles from the coast, and an area 
of 290 square miles, on the scale of lin. to the nautical mile, 
was completed, the soundings being carried to a distance of 
20 miles off shore. A plan was also made of Scarborough 
Bay and vicinity on a scale of 8in. to the mile. 

The loss of H.M. torpedo boat destroyer Cobra on Sep- 
tember 18th caused observations to be made to ascertain if 
any alterations had lately taken place near the outer Dowsing, 
or ifany sunken wreck existed on which the Cobra might 
have struck. An eight days’ search by sounding and sweep- 
ing failed to find anything to account for the disaster. 

On the West Coast surveys were resumed at Barrow-in- 
Furness, the Bristol Channel, the Channel and the Scilly 
Islands, but there is nothing of any importance to record. It 
may be stated that the survey of the Bristol Channel proved 
that considerable changes had taken place in the Welsh 
grounds. The portion of the middle ground, which dries at 
low water, has extended a good deal to the eastwards and 
grown 11ft. in height since the year 1893, while the 
channels and the sands north of it have moved considerably 
northward. 

Newfoundland, the Red Sea, Hongkong, and other parts of 
the coast line of China, Aden, Ceylon, and the Straits Settle- 
ments are included in ‘‘ Foreign Surveys.’’ A detailed 
survey was carried out, on a scale of 3in. to the mile, of the 
numerous intricate bays and arms extending southward from 
Seal and New Bays, which involved the charting of 215 miles 
of the shores of Newfoundland. Sounding operations were 
resumed along the Arabian coast, between Ras Bab-el-Mandeb 
and Mocha, in continuation of those lately accomplished 
between Bab-el-Mandeb and Ras Kaaw. The survey, which 
was on a scale of 0°75in. to the mile, included 40 miles of 
coast line and 135 miles of sounding, and was greatly needed. 
It has been wanted for many years, in order to enable a better 
chart of this much-traversed track to be laid down and pub- 
lished. Unfortunately, the conditions of this locality with 
respect to weather are not favourable for marine surveying 
expeditions. In the cool season the wind is so strong and 
continuous as seriously to delay operations, and as soon as the 
monsoon changes the heat becomes intense. After satisfac- 
torily accomplishing their task, fourteen of the men were 
invalided from the effects of the climate, including the senior 
executive officer. The soundings taken between Singapore 
and Hongkong to ascertain the positions assigned to the 
Scawfell and Veteran shoals did not corroborate the reports 
which had led to these dangers being placed on the Admiralty 
charts. A chart of the East Lamma Channel, Hongkong, 
was commenced on a scale of 6in. to the mile, and was 
still in progress at the close of last year’s working season. 

Upon the west coast of North America the general 
triangulation of the Strait of Georgia southward towards 
Esquimault was undertaken, together with a survey of the 
inner channels between Discovery Island and Active Pass, 
which are much used, as the tidal streams are less strong 
than in the main channel. The survey of Johnstone and 
Broughton Straits was steadily continued, and although its 
completion was prevented by bad weather, the greater part 





was done. At the entrance to Barkley Sound, on the west 
coast of Vancouver Island, several rocks were discovered and 
marked which are dangerous to navigation. 

The completion of the survey of the Recherché Archipelago, 
on the southern coast of Western Australia, and the obtaining 
of deep-sea soundings, were taken in hand at the beginning of 
the year. Parts of the coast of New Zealand were re-surveyed. 
Operations in the Bay of Plenty and the approaches to 
Tauranga Harbour were commenced and a triangulation of 
the approaches to Auckland carried out. A telegraphic 
meridian distance was established between Tauranga and 
Wellington observatories. In 1900 the Peninsular and Oriental 
mail steamer Socotra reported the presence of a rock in the 
neighbourhood of the Chusan Islands. When the surveying 
vessel reached the assigned position beacons were placed and 
the search commenced. It resulted in the discovery of the 
rock, and at considerable risk from the broken water, a boat 
obtained the least water of 18ft. upon it. The verification 
and localisation of this formidable danger is a matter for 
congratulation. It seems extraordinary that, lying as it 
does, in the centre of the approach to the Yellow Sea, with 
the stream of traffic passing to Chifu, Tientsin, and other 
northern ports, it should never have been either seen or 
struck until the P.O. mail steamer Socotra touched it. 
The reef is small, and lies 80 miles from the nearest 
coast in lat. 32 deg. 7 min. ‘N., long. 125 deg. 11 min. E., 
and stands in 23 fathoms of water, with strong ripples round 
it, and it is probably owing to the circumstance of its 
insignificant dimensions, and to the fact that there are many 
tide rips in the vicinity, that it has so long escaped 
discovery. 

Two shoals, reported to exist in the Gulf of Pechili near 
Wei-hai-Wei, were carefully searched for, but to no purpose, 
and they have been removed from the Admiralty charts. 

During last season no less than 315 rocks and shoals 
dangerous to navigation were reported, twenty of which 
were discovered by vessels striking on them. The length of 
coast line examined and charted was 1360 miles, and an area 
of 7850 square miles was sounded. A record of the work 
performed by the Admiralty in 1901 will be found in the 
fact that during that year the number of charts printed for 
the requirements of the Royal Navy, for the Government 
Departments, and to meet the demands of the general 
public, amounted to 538,973. It may be noted that the 
Antarctic Expedition, fitted out under the joint auspices of 
the Royal, and Royal Geographical Societies, was supplied 
by the Admiralty with a complete outfit of instruments and 
sounding and dredging gear. 








COALOWNERS AND THE SOUTH WALES 
MINERS’ FEDERATION. 


JvubDGMENT in the case of the Glamorgan Coal Company, 
Limited, and others v. the South Wales Miners’ Federation 
and others was delivered by Mr. Justice Bigham on Thurs- 
day, August 7th. A report of the evidence and arguments 
appeared in the last two numbers of THE ENGINEER. 

In the course of his judgment, Mr. Justice Bigham, after 
describing the nature of the action and recapitulating the 
facts, continued :—The plaintiffs are seventy-four limited com- 
panies and firms in South Wales associated together for their 
own protection under the name of the Associated Coal Owners. 
The defendants are the South Wales Miners’ Federation, 
which is registered under the Friendly Societies Acts; the 
officers of the Federation; and, lastly, six men who are 
members of the Sliding Scale Sub-committee. The trustees are 
joined as defendants, so that the funds of the Union can be 
attached. For the last twenty or twenty-five years they have 
worked under a sliding scale agreement. Against the pro- 
ducers of coal there are always arrayed a number of middle- 
men and merchants whose interest it is at certain times to 
keep down the price of coal, and they have succeeded in 
doing this on more than one occasion. There has been a 
difficulty in getting employers to consent to any scheme for 
keeping down prices. By an agreement in 1898, it was deter- 
mined to establish a Sliding Scale Joint Committee, which 
was to consist of representatives of masters and men. One 
of their chief objects was to regulate the average price of 
coal. [His Lordship here read the material clauses of this 
agreement.} In October, 1898, the defendant Federation was 
formed, and practically all miners in South Wales became 
members of it. They elected officers and an executive council. 
It was registered under the Friendly Societies Acts in 1899, 
and its objects were described in the rules. The Federation 
met on November 15th, 1898, and it was then decided that 
the Executive Council should transact all the business arising 
out of the sliding scale agreement, although only twelve of 
their number were entitled to serve on the Joint Committee, 
the men’s representatives on the Committee being appointed 
by the Federation Executive Council. The plaintiff companies 
and firms objected to this election upon the ground that the 
Council represented all the miners in South Wales. The 
effect of this was that the twelve members became the mouth- 
piece of the Executive Council on the Sliding Scale Joint Com- 
mittee. From time to time the Executive Council felt 
apprehension that their prosperity was being affected by 
merchants, middlemen, and others, in lowering the price of 
coal. Whether their fear was well founded or no his Lordship 
did not know, but it was honestly felt. [His Lordship here 
read an extract from a speech delivered by Mr. pte ti in 
October, 1900, in which hestated his fears upon this subject. ] 
After that speech a manifesto was issued at the instigation 
of the Council, by which a stop day was ordered on Novem- 
ber 9th, 1900. On November 12th, conference of the 
Federation was held, and a resolution was then passed, 
authorising the Executive Council to declare stop days, and 
having regard to what happened in the following year, this 
resolution was of considerable importance. At a subsequent 
meeting, the masters had expressed their strong dissent 
from the stop-day policy, but declared that they would allow 
the matter to drop. 

His Lordship went on to say that if nothing further had 
happened, the stop days in 1900 would have been forgotten. 
He came to the conclusion that it had been honestly ordered 
by the Executive Council without any intention of injuring 
the plaintiffs, and without malice. Passing on to the other 
stop days in 1901, it was to be observed that on July 22nd in 
this year the House of Lords had given their decision in the 
Taff Vale case to the effect that a trade union could be 
sued in its corporate capacity. [He then referred to a 
number of the speeches which were delivered in October, 
1901, with reference to the cut-throat policy of the 


middlemen.}] On October 16th, 1901, Mr. Brace had 
made a speech in which he said that stop day would 
be declared by the workmen themselves, as the Executive 
Council would have to move carefully. On October 18th, 
1901, Mr. Onions, the treasurer, stated that some general 
action would have to be resorted to by the Council. These 
speeches preceded the meeting of October 23rd, 1901, 
and they foreshadowed what was to take place at the meeting. 
The Federation obviously desired that stop days should be 
declared, but wanted to escape the liability consequent upon 
giving the order. It seems to have been moved that the 
Executive Council should not take steps, and it stood re- 
corded that the Federation passed a resolution that they 
should take no responsibility; but immediately after the 
close of this meeting, the workmen’s representatives on the 
Sliding Scale Committee passed a resolution, and a mani- 
festo was then issued which resulted in the declaration 
of four stop days. It was important to notice that the 
Sliding Scale Committee had no concern with many of the 
collieries to which the telegrams were sent. They took upon 
themselves to do that which the Executive Council of the 
Federation alone had powertodo. The cost of sending tele- 
grams was paid by the Federation, and they were distributed by 
the machinery generally used by the Federation. In these 
circumstances, it had been argued that the Federation could 
not be held responsible, but his Lordship did not think that 
argument well founded. It was true that the hand was the 
hand of the Sliding Scale Committee, but that hand was 
guided by the Federation. In this connection it was 
important to observe that after the writ was issued Mr. Evan 
Thomas, when making a speech upon the right to a bonus, 
said that when stop day was ordered, and the men were dis- 
loyal, the Executive Council would have to resort to other 
measures. It was true that on the following day he wrote 
to say that he had made a slip in this speech ; but in his 
Lordship’s view there had been no slip. 


Continuing, his Lordship said that a number of witnesses 
were called on behalf of plaintiffs and defendants. Mr. 
Dalziel, for the plaintiffs, had said that he did not think 
there had been any intention of injuring the masters in 1900. 
Similar circumstances had arisen in 1901; and in that year 
there had been no quarrel between masters and men. The 
men objected to interference on the part of middlemen. In 
his Lordship’s view of the evidence the Federation were 
actuated by an honest desire to forward the interests of the 
workmen and not to injure the masters. Having been 
requested to advise and direct the men, they advised them 
honestly and without malice against the plaintifis. It was 
true that if the advice was followed it involved injury to 
the plaintiffs, but there was no malicious intention to 
profit at the expense of the employers; in fact, the 
immediate effect of the stop day was loss to the defendants. 
These circumstances, in his Lordship’s view, disclosed no 
cause of action in respect of any of the stop days. In all 
cases which had been cited ‘‘malice’’ was an essential to 
the right of action. In Lumley v. Gye (2 E. and B., p. 224), 
the whole essence of the case was that the servant had been 
wrongfully and maliciously induced to break his contract. If 
a brother believed his sister was in a service which was un- 
healthy, could he not persuade her to leave it without exposing 
himself to an action? If the cases to which Mr. Justice 
Crompton referred in Lumley v. Gye were pushed to their 
logical conclusion, no one could ever give advice without 
incurring the risk of an action. Mere notice that the advice 
would involve injury or damage could not, in his Lordship’s 
view, be more than some evidence of actual malice. 

After reviewing a number of other cases his Lordship said 
that to constitute a cause of action there must be an inter- 
ference with rights recognised by law without sufficient 
justification. If there was sufficient justification there was 
no cause of action. It was for the Court to say what was a 
‘* sufficient cause or excuse,’’ and in his Lordship’s view the 
facts in the present case did constitute a just cause or excuse. 
Ifa man asked another for advice, would not that person 
consulted be entitled to give advice, and without incurring 
liability ? In the present case the workmen’s advisers had 
acted honestly and without malice, and they had a lawful 
excuse for so acting, inasmuch as it was their duty and their 
right to advise the workmen. 

The plaintiffs’ action, therefore, failed upon the first point. 
As to the question of conspiracy, it was unlawful for persons 
to conspire together to do an unlawful thing in a lawful 
manner, or a lawful thing in an unlawful manner. There 
was ample authority for saying that a thing lawful in itself 
did not become unlawful merely because a number of persons 
had agreed together to do it. In the present case, having 
found that there was no malice, express or implied, in 
what the defendants did, his Lordship was unable to see how 
they could be made liable under the head of conspiracy. 

In dismissing the action with costs—except in so far as 
costs were incurred by the plaintiffs in proving that the stop 
days were ordered by the Executive Council—his Lordship 
expressed a hope that the parties might see their way to 
effect some settlement instead of taking the case further, as 
the continuance of this dispute only tended to embitter the 
relations between masters and men. 








MINE VENTILATING Fan.—The engineers of the Madoc coal mines, 
in the United States, have recently installed a Buffalo ventilating 
fan. The fan is 15ft. diameter and 5#ft. wide, enclosed in a 
housing 20ft. diameter and 6ft. wide, built up of heavy steel plate 
and angles. The fan has the tips of the vanes curved backward. 
It is built up of steel plate on two spiders of tee iron, with cast iron 
hubs, the whole made rigid by conical side plates. The shaft is 
6in. diameter, with bearings 10ft. apart, these bearings being hung 
on trunnions so that they will not be affected or run hot through 
any deflection of the shaft. An endless chain slung over the 
journal hasits lower end running in an oil chamber, and keeps the 
bearing lubricated. Provision is also made for cooling the bearings 
by a water jet. The arrangement of dampers and fans is unusual, 
being so designed that the fan can either force air into, or exhaust 
it from the vertical mine shaft at the outlet end of the fan. In 
ordinary working the air is exhausted from the mine. A safety 
damper or heavily weighted door in the top of the housing will 
lift, and prevent accident to the machinery in the event of an 
explosion in the mine. The fan is driven by a single-cylinder 
direct-connected engine, with cylinders 12in. by 20in., developing 
80 horse-power at 150 revolutions per minute, with 95 lb. steam 
pressure. The area of opening into the mine shaft is 93 square 
feet. Under free delivery the fan wi!l discharge 1600 cubic feet of 
air at each revolution. orking against its normal head of 2in. of 
water, it will deliver 125,000 cubic feet of air per minute at a speed 
of 150 revolutions. Other mines are installing duplicates of this 
plant, and similar plants have been installed in a few cases for 





ventilating railway tunnels, 
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PLANING MACHINE 


MESSRS. C, 


REDMAN AND SONS, HALIFAX, ENGINEERS 








HIGH-SPEED PLANER. 


ALTHOUGH it is in the turnery that most attention has been 
given to the possibilities of high-speed steel, the planing 
machine has not been entirely neglected, and there is a 
marked tendency all round to increase the speed of the cut, 
as well as that of the return. The difficulties, which were at 
one time considered practically insurmountable, are being 
gradually overcome, and the speed increased to more than 
double what was considered correct a few years ago. 
have received from Messrs. C. Redman and Sons, of Halifax, 
the photograph reproduced above. The illustration shows a 
machine of their own make in their own shops. The following 
passages, from a letter accompanying the photograph, will be 
found interesting :— 

The casting shown on the machine illustrated is 12ft. lin. 
long on the finished top surface, and 3ft. 34in. wide, and the 
average depth of the roughing cut was }in. 








We | 


The roughing cut was taken by four air-hardened tools as 


shown, ali set to the same level, but the finishing cut was taken 
by one water-hardened tool only, with a traverse of }in. 
per cut. The cutting speed was 40ft. per minute, and return 
speed 60ft. per minute. The whole time taken to machine 
the top face of the casting, roughing and finishing, was 
2 hours 20 minutes, equal to 41 square inches per minute, or 
34 minutes for every square foot machined. 

This planing machine will plane 24ft. long, 4ft. 6in. wide, 
and 4ft. in height, and has two tool boxes on the cross slide, 
and one on each upright. The two tool boxes on the cross 
slide have automatic, vertical, angular, and horizontal feed, 
and the side tool boxes have automatic, vertical, and hand 
horizontal and angular feeds. 

All the mitre wheels inside the tool boxes, the feed rack, 
and necessary feed pinions are of mild steel, with the teeth 
machine-cut from the solid. 


The two tool boxes on the | 


cross slide are arranged to feed independently by means of | 


disengaging clutches behind the saddles. 

The table is 25ft. 4in. long, and 34ft. wide, and is operated 
by a large gear wheel working in the rack. This gear wheel 
and the one driving it are upon shafts having no torsional 
strain upon them, and they are of large diameter. This 
feature, and all the gearing throughout being machine cut, 
secures an absence of all chattering or gear marks upon the 
work. The bed of the machine is 36ft. long, cast in one 
piece, and the V-slide centres are 2ft. 9in. apart. The total 
weight of the machine is 21 tons. The foregoing is not a 
test. 


would do considerably more in a given time. 








CENTRE-DRIVEN LOG FRAME. 


WE illustrate herewith a high-speed machine designed by 
Messrs. John Pickles and Son, of Hebden Bridge, for convert- 
ing logs into deals or boards, and its peculiarity is claimed 
by the makers to lie in the improved and patent method of 
actuating the working or saw frame by dispensing with the 
usual form of bent crank, thus obtaining a longer stroke with 
higher speed and safe working. 

It differs from former disc-driven frames, inasmuch as 
shorter connecting-rods are employed, which are firmer in 
action, and also by reason of the fact that the connecting-rods 
are close to the working frame on each side, thus permitting 
of the use of short instead of long pins, and reducing the 
strains. In this frame there is a straight strong bottom 
driving shaft with fast and loose pulleys in the centre run- 
ning between bearings, and outside discs of large diameter for 
balancing purposes, with short connecting-rods attached to 
a cross bar, from which two more short connecting-rods 





It was work that is being done on this machine every | 
working day, and we have no doubt under test the machine | 








come inside the main frame, taking hold of the working 
frame on each side. The main frame and base plate is sub- 
stantially made, and the working frame is made entirely of 
forged steel, and works in iong phosphor-bronze guides. The 
logs are fed to the saws by a travelling rack carriage actuated 
by gear, and there is a variable silent feed with quick forward 
and return motions. It is intended for use with stands, with 
rollers fixed on the floor for carrying the rack. Screw clips 
with lateral adjustment are provided for carrying the logs, 
and also down-pressure; rollers before ‘and behind the saws 
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LOG SAW FRAME 


designed to give free access for changing the latter, and the 
arrangement is compact, does not take up a large amount of 
room, and requires to be fixed not far below the saw mill 
floor level. 








THE TORNADO DUST COLLECTOR. 


WE recently had the opportunity of seeing in operation a 
number of Tornado dust collectors, forming a portion of a 
grain-cleaning plant which has just been erected in a large 
mill in Oldbury by Thomas Robinson and Son, Limited, of 
Rochdale. This dust collector, which apparently would be 
suitable for removing dust from a number of other substances 
as well as from grain, is so simple, and at the same time 





does its work so efficiently, that we feel sure a short descrip. 
tion of it will be of interest to our readers. 
It is made, so we understand, in several forms, but these 
are not paiy dissimilar to one another, and if we describg 
the kind which we saw we shall practically have describeq 
the whole of them. Weare po to give the accompanying 
engravings, which show a vertical section and a plan of the 
apparatus. It consists of a galvanised iron cylinder—the 
diameters varying in different sizes from 3ft. 10in. to 12ft. Gin. 
and the height from 3ft. 6in. to 12ft.—provided with a spiraj 
coil at the bottom, the spiral being formed of sheet meta] 
some two or three inches wide placed on end. This spiral js 
so arranged that the dust as it is deposited gradually creeps 
along it till it arrives at a central discharge opening in the 
bottom of the collector. 

As arranged at the mill which we inspected, four of these 
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DUST COLLECTOR 


collectors were placed in a room at the top of the grain- 
cleaning building. The air, under the influence of a fan, 
after passing through a number of machines where it picked 
up all the dust not removed by these machines, is passed up 
a duct to the top floor. Here it is led into one or other of 
the dust collectors, being delivered into it tangentially, as 
shown on the plan view. As it enters it strikes the casing a‘ 
high velocity, with the result that the dust is separated from 
it, and collects at the sides until, losing momentum, it 
gradually descends to the bottom. Another result of the air 
entering tangentially is naturally that a gyratory motion of the 
air is set upin the collector. This motion is such that the dust 
which falls to the floor of the apparatus is gradually forced 
round the spiral coil, as shown by the arrows, until it 
reaches the opening in the centre, which is connected with 





SECTIONAL PLAN 


a shoot leading down to the floor below, where there are 
convenient attachments to enable the dust to be collected in 
sacks. 

The air, of course, after having deposited its dust, must 
escape, and it is allowed to do so through a vertical ventilator, 
which is taken up through the roof. It will be observed 
that. the lower opening of this shaft is taken down below the 
level of the inlet, so that there is no direct escape of the 
incoming air. We were enabled to get up on to the roof, so 
as to observe whether any dust was discharged with the air. 
We watched three of the cowls carefully for some time, and 
could detect no such discharge, though down in the collectors 
the dust was being thickly deposited. It can safely be said, 
therefore, that the collectors were effectively removing the 





dust from the air, 
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SOME EXPERIMENTS ON STEAM ENGINE 
ECONOMY.* 

By Proressor R. L. WEIGHTON, OF NEWCASTLE-UPON-TYNE. 

HE object of this paper is to record the results of two separate 
and distinct sets of experiments bearing upon the economical 
performance of the steam engine. \ The first constitutes a series of 
experiments, made with a view to determine the economical effect 
of re-heating the steam passing through the receiver of a double 
expansion or compound engine. The second forms a series of 
experiments, made with a view to determine the influence upon 
economy of degree of vacuum in the condenser of a triple-expansion 


1 soyrur 








measurements recorded. Immediately on finishing, steam was 
admitted to the re-heater coils, and the engines allowed to run till 

they adjusted themselves to the new conditions, no other change 
| whatever being made as compared with the trial just completed. 
The vacuum was kept as nearly as possible constant throughout 
all the trials. 

Results of the trials.—The results are given in Table I., and are 
recorded graphically in Fig. 2. Attention is directed to the follow- 
ing points in these results:— 

(1) The amount of condensation per hour in the heater coils 
seems to be independent of the difference of temperature between 
the heating and the heated steam, and would appear to depend 





chiefly upon the quantity of heated steam—exhaust from high- | 
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engiic. Both sets of experiments were made upon the experimental 
engines in the Engineering Laboratory at the Durham College of 
Science, Newcastle-upon-Tyne, and form part of a systematic 
course of research work uponthesteamengine whichis being carried 
out there. 

mentioned, 


TABLE I.—Results of Re 







iA 
Steam to Heater 
at Boiler Pressure 


The experiments will be dealt with in the order above | 
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Steam to Heater 


Secteon through A.B. 


Fig. 1 





Arrangement of 

Recewver Reheater. 
Heating Surface of Heater=30 sq. ft 
Copper Tubing 14° extr diam 


pressure cylinder—passing through the heater in unit time. It will 
| be noticed from the table that as the power diminishes, so does the 
quantity condensed in the coils diminish, and this in spite of the 
fact that the temperature difference increases as the power grows 
less. 

(2) The influence of the re-heater is very marked in respect of 


ceiver Re -heating Trials. 














Cylinders '™ = 1540+ Boiler pressure 2001b. (above atm.) Jacket steam off. Cut-off in L.P. cylinder 7in. 
Power varied by shifting H.P. excentric. Condensing water adjusted for an approximate vacuum of 24-4in. 
Number of trial ce we Sor eg) soa ee I. Il. Ill. IV. ¥. VI. | VIL. VIIL. IX. x. 
>a ‘ ~! ¢ : \ 
Date of trial, 1900 . és -| May 4 May 4 | April 27 | April 27 | May 11 | May 11 | May1S | May18 | May 25 | May 25 
Re-heater steam, offoron .. .. .. off on | off on off | on | off | on off ion 
Shift of H.P. excentric, inches.. .. .. h k } } 3 2 | + | ey il 8 F3 
Pressure in H.P. steam chest, Ib. above } | ‘ j ni 
WM Pia un oe tec eee at | 194 197 196 198 1977 =| «(199 | «198 198 | 198 
Pressure in re-heater coils, lb. above atm. 0 |} 198 | 0 194 0 194 | 0 ;} 19% | 0 195 
a receiver, lb. above atm. oe at | 54-3 | 43 47-5 31 36 16-7 | 21 1-0 | 4 
Barometer, inches of mercury .. .-| 29-4 | 29-4 380 30 29-8 29-8 29-9 | 29-9 29-75 | 20-75 
Vacuum, °° o el sla ate 23-12 | 23 24-4 24-37 24-4 24-5 24-42 24-45 24-2 24-4 
Mean pressure, reduced to L.P. cylinder, | } | 
Ib. per squareinch .. .. .. .. ..| 58-1 | 60-4 | 54 | 55-6 “ | (46-5 30-8 32-7 | 12-36 | 13-78 
Revolutions per minute Sn a ogee” baer - bes 134-4 132-8 | 137-6 133-9 187-5 | 186-4 | 143-2 
Condensation in receiver, Ib. per hour .. 95 | 49-5 |not taken|not taken 81-78 | 43-96 55-8 32-6 |would not/would not 
coils of re-heater, lb. per | | | | drain | drain 
hour ia. Gh aa Sak ee Ra eae = a 0 110 0 106 0 88 0 | 68 | 0 22 
Total water used, lb. per hour, W. ... 2298 | 2454 2050 2216 1725 | 1806 1270-6 1378-6 | 599-5 | 686 
Steam shown by indicator cards at L.P. | | | | | 
cut-off, in percentage of total water .. 72 | 76-7 | 68-4 75 68-3 77-2 60 | 70 60-4 71 
Indicated horse-power.. .. .. .. .. 131 | 138-8 118-7 126-2 98-7 107-6 69-7 | 75 | 28-5 33-3 
Brake horse-power.. .. .. .. «. - 120-3) | 126-1 112-6 117-1 04-1 99-5 63-5 67-7 | «24-8 27-33 
Mechanical efficiency .. .. .. .. .. -918 | +908 “948 -928 +953 | +925 911 | -902 | +854 | 
Pounds water, per I.H.P. hour.. 17:54 | 17-61 17-2 17-5 17-5 17-62 18-23 | 18-38 | 21-06 | “5S 
cs » 9 BHP. hour 19-1 | 19-46 | 18-2 18-92 | 18-33 | 19-06 2 | 20-86 | 24-67 | 25-11 








Norrs.—1. Trials were made in pairs—steam off and steam on re-heate 


r—the one after the other with a sufficient interval. 2. The brake sluices 


were adjnsted for the first of each pair, and were not altered for the second trial of the pair. 3. In plotting the results on Fig. 2, the powers in 


Nos. I. and II. are brought up to the average vacuum of the others, viz., 24 


I,—EcONOMICAL EFFECT OF RECEIVER RE-HEATING. 
Method of making the trials.—The cylinders used for these trials | 
were 7in. and 154in. diameter, with a stroke of 18in. The boiler 
pressure was maintained constant throughout the trials at 200 lb. 
per square inch above the atmosphere. The re-heater, which was 
specially fitted to the engines for the purpose of these trials, was 
kindly lent by Messrs. Richardsons, Westgarth and Co., of Hartle- 
pool Engine Works, and was fitted to the engines as shown in Fig. 1. 
The heating surface consisted of a double coil of copper piping | 
arranged inside a cast iron chamber, and amounted to 30 square | 
feet. The piping was l}in. external diameter and 1-(6in, internal 
diameter. e receiver steam was compelled to pass through the 
rsa the blocking up of the middle cylinder and ports as 
indicated in the drawing. Steam of boiler pressure was admitted to 
the inside of the heater coils. The water condensed in these coils 
passed to a trap at a lower level, in which it was carefully measured, 
and from which it was periodically drained off, thus keeping the coils 
absolutely clear of water. The receiver condensation was similarly 
dealt with, 

In order to test the effect of the re-heating at different loads, the 
power of the engines was varied, and a progressive series of results 
was obtained. The power variation was brought about by variation 
in the cut-off in the high-pressure cylinder, the low-pressure cut-off | 
remaining constant throughout at 7in. The engines are normally | 
titted with Meyer’s expansion valves, but it so happened that prior | 
to these trials, and for other purposes, the high-pressure cylinder 
had been fitted with a shifting excentric, in imitation of the action 
of an automatic expansion governor. This excentric was retained 
for the re-heating trials, and was shifted by hand to give the varia- 
tion in power. ‘There was no governor attached to the engines. 
To preserve as great a uniformity of conditions as possible, the 
experiments were made in pairs, the only change between the two 
trials of each pair being that in the one the steam was shut off 
from the re-heater coils, while in the other the steam was admitted 
to the coils. Sufficient intervals were allowed to elapse between 
the trials to permit of the attainment of thermodynamic stability 
under the changed conditions. In this way only has the author 
found it possible to obtain consistent results in any series of experi- 
ments where the differences in effect due to given changes in con- 
ditions are small. 

The dynamometer was adjusted to give as nearly as possible 133 
revolutions per minute for the first trial of a pair, the steam being 
shut off from the heater coils, and the receiver steam passing 
through the heater on its way to the low-pressure cylinder. 
Under these conditions a trial was run, and the observations and 








-4in. 
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loss attendant on the use of the re-heater, with the single exception 
of ‘‘ water per indicated horse-power,” Trial X. The consumption 
per brake horse-power is in all cases consistently greater when the 
heater is in use, the average increase being 2-6 per cent. against 
the heater. The economic effect of the heater in terms of water 
r indicated horse-power is exceedingly small, an average of 
-18 per cent. against the heater. The smallness here, however, 
is entirely due to Trial X. already referred to. The effect, at any 
rate in terms of brake horse-power, is appreciable and definite, and 
this effect—as compared with that in terms of indicated horse- 
wer—is almost entirely due to the detrimental influence of the 
re-heater upon mechanical efficiency. It will be noticed from the 
table that in every case a lessened mechanical efficiency is associated 
with the use of the re-heater, the average adverse effect being 
2-2percent. The cause of this very undesirable effect is doubtless 
to be found in the greater dryness of the working steam after 
passing through the re-heater, when steam is in the coils. The 
result here obtained shows the necessity for stating steam engine 
efficiency in terms of brake hor-e-power, instead of indicated herse- 

















































































Fig. 2. Results of Receiver Reheating Trials 
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Vacuum in inches of Mercury 


| power, especially ia those cases in which steam-drying arrange- 
| ments or devices are employed, ¢.g., steam jackets, superheaters, &c. 


II.—EconoMicaL EFFECT OF DEGREE OF VACUUM. 
Method of making the trials.—For these trials the cylinders were 
arranged as triple expansion, having diameters of 7in., 104in., 15}in. 
with 18in. stroke. The boiler pressure employed was 1501b. 


| above the atmosphere, and the cut-off in each cylinder was retained 


throughout at 104in. The brake adjustment was unchanged during 
the trials, so that any variation in speed of revolution of the engines 


| was entirely due to variation inthe vacuum. The degree of vacuum 


} 


the following, namely :—(a) Reducing the amount of condensation | 
in the receiver. (b) Raising the receiver pressure. (c) Raising the | were kept clear of water by drainage at intervals into the hot well, 


mean pressure throughout the engines. (d) Increasing the speed 
of revolution of the engines. 


steam acting in the low-pressure cylinder. 


lig 


| quantity of condensing water. 
| maximum was obtainable by this means. 


was the one and only condition which was varied throughout 


| the trials, this variation being brought about by variation in the 


Any degree of vacuum up to the 
In the case of no vacuum 
at all, the air-pump was disconnected, and the feed-water simply 
allowed to run out into the measuring tanks, sufficient condensing 
water being supplied in this case to just prevent the pressure in the 
condenser from rising above that of the atmosphere. The receivers 


and it is owing to this drainage that the hot well temperature was 


(e) Increasing the dryness of the | slightly in excess of the temperature corresponding to the con- 
These may be ranked | denser vacuum. 


4 


Samples of Indicator Cards at Three Different Degrees of Vacuum. 


Cylinders 7 ims., 10} ms, 154 ins 


(Nothing changed except vacuum ) 


Vacuum = 28 18 ins 





1504 





Stroke 18 ins 


Vacuum = 21°79 ins 


Cut off 103 ims in each Cylinder 


2 


Vacuum = 11 53 ins, 
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as effects which are in themselves favourable to the attainment of 
economy. 

(3) The influence of the re-heater is, however, equally marked in 
effects which are detrimental to economy, namely :—(a) Lowering 
the mechanical efficiency of the engines. (b) Increasing the steam 


consumption per horse-power developed. From the last two 
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columns of Table I, it is seen that at all powers there is a slight 
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Results q the trials.—The general results are given in Table II., 
and are recorded, after reduction, in Fig. 3. All the results on 
this diagram are plotted to a base of a degree of vacuum. It is 
therefore necessary they should first be reduced to some constant 
speed of revolution. The revolutions chosen for this purpose are 
120 per minute. Curve W, gives the pounds of water—that is, 
steam—used per hour—as measured—on this basis. Curve Wi 
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gives this water expressed in terms of British thermal units 
expended between the high-pressure steam chest and the hot well. 
Curves I and E show respectively the indicated horse-power and 


the brake horse-power, both reduced to the basis of 120 revolutions. | 


Curve M indicates the mean-pressure referred to the low-pressure 
cylinder as given by the indicator cards. Curve R shows the 
variation of revolutions per minute due to variation in vacuum, 

If the variation in hot well temperature be disregarded, curve WwW 
= the steam consumption, and the ordinates of thiscurve, divide 

y the corresponding ordinates of curves I and E, will give the 
unds of water per indicated and per brake horse-power per 
our, as shown in curves @; and wg. These curves both attain their 
lowest point at from 26in. to 28in. of vacuum. Looked at in this 
way, therefore, the highest vacuum is practically also the most 
economical vacuum, although it does not appear that there is any 
gain by going higher than 26in. vacuum. This, however, does 
not give the true economy of the engines, because the feed-water in 
the case of the lower vacua would carry away from the engines—and 
presumably to the boilers—a greater quantity of heat per pound 
than wouid be the case with the higher vacua. Hence the need for 
curve Wy, the ordinates of which, divided by those of curve E, result 
in curve wx, which curve represents the true economical perform- 
ance, namely, heat units expended per brake horse-power developed 
expressed in pounds of water for convenience in comparison. It 
will be noted that curve wx attains its lowest point at or about 
20in. of vacuum. So far as degree of vacuum affects economy, 
therefore, it follows that these engines were working with the 
minimum expenditure of heat units—or, to put it otherwise, coal—- 
per useful horse-power developed, when the vacuum carried 
amounted to 20in. 

It is not by any means an uncommon opinion amongst engineers 
that the highest economy is associated with the highest possible 
vacuum. is opinion is probably based upon two suppositions, 
first, that the aggregate mean pressure in the cylinders rises and 
falls—other things equal—.in proportion as vacuum rises and falls ; 
and secondly, that the steam consumption per revolution is—other 
things equal—not affected by the vacuum. On these suppositions 
any addition to the vacuum would mean the same addition to the 


bogie, and paint shop, 200ft. and 150ft. The plant is well supplied 
| with fast electric cranes and modern machine tools. Electricity 
} is used for lighting and power purposes. Current for power 
purposes is supplied by two generators of 100 kilowatts, with two 
| rotary converters of 200 kilowatts, driven by a three-phase 2300- 
| volt alternating current from an outside central station. The 
| shops are wired for multiple voltage, by which variable speeds can 
| readily be obtained in the motors. Most of the heavy or isolated 
tools are driven by separate motors, while groups of smaller tools 
| are belted from countershafts operated by motors. The material 
| for boilers is handled in the yard by a 10-ton travelling crane, and 
another crane carries it to the tools, all the large tools being 
placed under this latter crane. The tool steel is treated by the 
Taylor-Whyte hardening process. The erecting shop is 52ft, high 
in the clear, with a 120-ton travelling crane, and another of 30 
tons. These are on separate plate girder runways, the former 
40ft. and the latter 30ft. above the floor. This shop has seventeen 
lateral lines of rails, two of which connect with sidings, on which 
engines are run in and out, while two other tracks are kept for 
testing locomotives under their own steam, a fan and chimney, 
with flexible connection to the funnel, being used to create draught. 
The 120-ton crane was installed for carrying completed locomo- 
tives, in preference to a transfer table outside the building. 

A large geared locomotive. —A geared locomotive of the Shay 
type has recently been built for the Alamogorde and Sacramento 
Railway, U.S.A., which is probably the largest of its class, and 
which has agreater weight onits driving wheels than any ordinary 
direct-connected locomotive. The railway is 28 miles long, with a 
difference of 6000ft. in elevation between its termini, the gradients 
ranging from 1 in 33 to 1 in 15. The curvature also is very 
severe. The engine can haul a train of 575 tons behind the 
tender on the easier gradients, and 230 tons on the heaviest 
gradients. The engine, with rear coal bunker—like a tank engine 
—ance an independent tender, is mounted on four-swivelling trucks 
or bogies, each having four wheels. One is under the front end 
of the boiler, the other under the bunker, and the other two under 
the tender. The total wheel base is 544ft., but the engine can pass 
curves of °100ft. radius. All the eight wheels under the 


TABLE I1.—Resu/ts of Variable Vacuum Trials. 


Cylinders Tin, —10}in.—15}in, Jacket steam off. Receivers drained continuously. 


























18in. 
Cut-off in each cylinder 10}in. Brake sluices shut lin. 
MpIRNAR ee ce ass cat ands ned I. IL, IIL. ~~ 7 . A VI. | VIL VILL. | IX. 
Date of trial,1902. 0... .. .. we ee ee ee oe} Mar. 14 | Feb. 28 | Feb. 28 | Feb, 28 | Mar.7 | Feb. 21 | Feb. 21 | Feb. 21 | Feb. 21 
Vacuum, inches of mercury .. .. .. «s+ «- 0 11-53 16-70 | 19-69 | 20-40 21-79 24:07 25-72 28-18 
i} ee ii 5-7 ve | os | 6s 87 | m2 | 15-3 | 48-7 
Feed-water | | | 

a ee ee ee ee 29-7 29-15 29-15 | 29-15 | 29-7 29-85 29-85 | 29-85 29-85 
Pressure in H.P. steam chest (above atm.) .. ..| 147 146 147 } 148 | 147 151 150 148 149 
Revolutions per minute. (R) .. .. «. «+ «| 109 118-6 122-6 124-5 | 124-3 125-4 126-6 127 «| (7 
Indicated horse-power rn 3 70-2 76-9 78-7 | 78-5 81 83 82-2 | 83-4 
I ce. 5, aa ok ee ee ks Ss 48-3 60-3 64-9 67-4 | 66-9 69-1 70-6 71-3 | Fis 
Mechanical efficiency... .. .. .. .. 02 02 o- 882 +859 844 +856 | +852 +853 | +850 +865 | 857 
Total water used per hour in pounds. (W) .. ../ 1048 1141-5 1189-5 1210 1218 1217 1235 1246 | 1247 
Hotwell temperature, deg. Fah. (¢u).. .. .. ..| 212 193 177 164-5 164-3 157 142-8 129-2 | 88-8 
Mean pressure reduced to low-pressure cylinder(M) 29-75 35-06 37-13 37-41 | 37-33 38-22 88-85 38-32 | 88-85 
1.H.P. at 120 revolutions. (I) .. .. .. «. «. 60-3 71 75-2 75-8 75-7 77-5 78-7 77-6 | 78-8 
B.H.P. at 120 revolutions. (E) .. Lean ae 61 63-5 6 | 64-6 66-1 67 | 67-2 | 67-6 
Water per hour at 120 revolutions. (W;) = my ..| 1154 1155 1164 166 | 1175 let 1170 1177 1178 
Heat units per hour at 120 revolutions.* (Wa) | 

~ Midi) Eh Reins tuere yeas racine Cae 973 996 | 100s =| 1016 =| 1015 —« | 1088 1053 | 1092 

1 | | 





T, = Total heat—above zero Fah.—per pound of steam of boiler pressure. (Wu) = Heat units reduced to pounds of water for comparison. 


mean pressure, without any addition to the steam consumption. 
How far the first supposition is from the truth will be seen by 
comparing curves M and M;. M,; is a straight line passing through 
the point representing mean pressure at zero vacuum, which from 
the table is seen to be 29-75. The ordinates to M, simply are 
29-75 + vacuum in pounds per square inch ; and this line would 
represent the mean pressure if the lower condenser temperatures 
associated with the higher vacua had no condensing effect on the 
steam acting in the cylinders. Curve M represents the actual mean 
pressure realised, and the vertical distance between M and M, at 
any vacuum shows the loss due to cooling effect of the condenser 
at that vacuum. It is seep that the loss grows as the vacuum 


rises. 

How far the second supposition is from the truth is indicated by 
the upward inclination of curve W;. This curve virtually represents 
the water used per revolution at the various vacua, because it 
represents it at constant revolutions, and the fact that it inclines 
upwards shows that-more steam enters the high-pressure cylinder 
per stroke at ahigh vacuum than at a low vacuum. This can only 
mean that the cooling or condensing effect of the condenser 
temperature is felt throughout the cylinders, even as far as the 
high-pressure admission. Had the vacuum no effect upon the 
weightof steam admitted per stroke into the high-pressure cylinder, 
curve W, would simply be a horizontal straight line. 

The indicator cards, as well as the recorded receiver pressures, 
show this fact in another way. Specimen indicator cards are given 
in Fig. 4, from which it will be seen how the high-pressure 
exbaust ‘‘sympathises” with that of the low-pressure, and how the 
steam line, as well as the exhaust line of tbe intermediate cards, 
follow suit. In connection with all this, it is to be borne in mind 
that no adjustment or condition about the engines was altered 
during the trials, with the single exception of the amount of con- 
densing water. All the variation in results must therefore be due 
to this single cause. Mechanical efficiency does not appear to be 
materially affected by degree of vacuum. Partly for this reason, 
and partly in order to avoid confusion in the diagram, the curve of 
water used per indicated horse-power in terms of Wx has not been 
drawn. It is, toall intents and purposes, parallel with that for 
brake horse-power, but occupying a lower position on the diagram. 

These experiments have been made on triple-expansion engines. 
The question naturally arises, would similar results follow from 
experiments on double and quadruple expansion? A thoroughly 
conclusive answer to such a question can only be obtained by airect 
tests, and such will probably be carried out later on with these 


engines. Certain predictions from the foregoing results may, | 


however, fairly be hazarded. The fewer the number of cylinders 
intervening between the steam pipe and the condenser, the greater 
would be the general effect of the condenser temperature upon the 
working steam in the cylinders; and vice versd, the greater the 
number of cylinders the less would be the condenser effect upon 
this steam .It may, therefore, be expected that, in a two-cylinder 
compound engine, the vacuum associated with maximum economy 
will be somewhat less than 20in., while in the case of a four-cylinder 
quadruple-expansion engine, the corresponding vacuum will be 
somewhat higher than 20in. During the whole of these trials 
steam was shut off from the cylinder jackets. How far the results 
may be modified—if at all—by the use of jackets will be subject of 
future tests. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Locomotive works.—The Richmond Works of the American Loco- 
motive Co. has been considerably enlarged and now covers about 
25 acres, employing 2000 men, and being able to turn out twenty 
locomotives per month. The machine shop is 458ft. by 70ft.; 
tender and sheet iron shop, 257ft. by 116ft.; boiler shop, 420ft. by 


102ft.; these are parallel and connected at one end by the erecting 
shop, 300ft. by 114ft. There is a pattern shop, 74ft. by 67ft.; 
wheel and cylinder shop, 168ft. by 148ft.; iron foundry, 198ft. 
by 110ft.; blacksmith and forging shop, 300ft. by 100ft.; cab, 


| engine are driving wheels. Bevel wheels on the outside faces of 
these driving wheels gear with bevel pinions on shafts supported 
in bearings carried by the bogie frames. These shafts are coup!ed 
| up to the engine shaft by intermediate shafts and _ flexible 
| couplings. The engine has three vertical inverted cylinders at 
| the side of the fire-box, the cylinders all being 15in. by 17in., and 
| driving a steel crank shaft parallel with the rails. The driving 
wheels are 3ft. 4in. diameter, with steel gears of 2}in. pitch, 7in. 
| wide, having 41 teeth on the driving wheels, and 20 teeth in 
the pinions. The boiler is 5ft. diameter, with tubes 13ft. long, 
and the fire-box is 44ft. by 8ft., with 36 square feet of grate. 
The total heating surface is about 2000 square feet. The tender 
carries 6000 gallons of water, and weighs 32 tons empty. The 
| bunker carries 9 tons of coal. The total weight is nearly 150 
| tons, the larger proportion of which is carried upon the two 
| first bogies. The total tractive effort is 234 tons. The heaviest 
| direct-connected locomotives are the Santa Fé decapods, weighi 
133 tons, without tender, and having 123 tons on the ten aa 
driving wheels. 

Railway telephoning.—A large number of railways in the United 
States are making extensive use of the telephone, in addition to 
the usual telegraph facilities, and find it a very important auxiliary. 
Some of these railways use the same wires for both telephone and 
telegraph circuits, but the majority use two special lines of copper 
wire. The Illinois Central Railway has now about 1000 miles of 
telephone circuit, 2000 miles of wire, on different parts of its lines, 
and will shortly have a continuous circuit from Chicago to New 
Orleans, 950 miles. The work of extending the circuits is pro- 
gressing at the rate of about 30 milesa day. The telephone is used 
for raessages as to train details, yard details, communications 
between superintendents and trainmasters, instructions as to 
handling regular or special trains, providing carriages and wagons 
for certain trains, &c.; also for quoting goods rates direct from 
the main goods office. The main object is to increase the facilities 
for conducting business, and if it is found that all business at 
certain points may be handled by eats gr the employment of 
telegraph operators may be discontinued. Guards vans and break- 
down vans may be equipped with portable telephones, so that in 
case of accident notice can be immediately sent, and trains 
handled around a wrecked train, &c. There is little trouble from 
induction noise or line failures when the plant is properly built 
| and maintained, and experience has been long enough to show that 
| this use of the telephone has long passed beyond the experimental 
| stage. Some of the long-distance high-speed electric railways 
employ the telephone for handling traffic, as well as for general 
communication between stations, &c. Orders are transmitted 
direct from the train despatcher’s office to the car conductors by 
| means of telephones on the cars, provision for temporary connec- 
| tions with the wires being made every half-mile along the railway 
| and at passing sidings. 

New bridge works.—A plant for the manufacture of bridges and 
| steel structural work for mills, tall office buildings, &c., as well as 
for steel barges and river steamers, is to be built near Pittsburg, 
U.S.A., and will have a capacity of about 200,000 tons annually. 
The yards and shops will served by electric travelling cranes 
and by a narrow-gauge railway system ; the main building will be 
270ft. by 770ft. with a complete equipment of electric hoists, and 
at the finishing end of the shop will facilities for handling and 
machining bridge or structural: members up to 100 tons in weight 
and 120ft. in length. For highway ogy oe roof trusses, and other 
light work there will be a separate building 180ft. by 600ft. 
Between these will be a template shop, 60ft. by 500ft. A special 
building 220ft. square will be provided for making eyebars up to 
16in. in width, with heads of 3ft. diameter. The hydraulic shears 
in this shop will cut bars 3in. by 16in. cold ; the punch will make 
16in. holes, and the upsetting macbine will have a holding force of 
3000 tons and an upsetting force of 1000 tons. The bending and 
forge shop, and the bolt, nut, and rivet shop will each be 200ft. by 
240ft.; machine shop, 110ft. by 360ft. ; iron foundry, 100ft. by 
360ft. ; and steel foundry, 100ft. by 360ft. The testing laboratory 
will be very complete, and the office building will have drawing- 
office accommodation for 50 draughtsmen. The machinery equip 











ment will be largely operated by electricity, generated at a large 
power station, containing compound condensing engines and water. 
tube boilers, electric generators, air compressors for the pneumatic 
tools, and an hydraulic power plant for transmitting power at an 
initial pressure of 600]b. per square inch. At some of the 
hydraulic tools this pressure will be increased by intensifiers to 
6000 lb, per square inch. 








LAUNCHES AND TRIAL TRIPS. 





Barsat, finely modelled steamer ; built by, the Chantier Naval 
Anversois, Antwerp; to the order of, Worms and Co., Paris and 
Havre ; dimensions, 260ft., 30ft., by 23ft.; to carry, 2600 tons ; 
engines, triple-expansion, 2lin., 34in., 56in., by 39in., pressure 
1601b.; constructed by, North-Eastern Marine Engineering Com- 
pany, Limited ; trial trip, July 21st. 

AMBERTON, steamer; built by, Ropner and Son, of Stockton- 
on-Tees ; to the order of, R. Chapman and Son, Newcastle ; engines 
constructed by, Blair and Co., Limited, Stockton ; everything was 
satisfactory ; trial trip, July 22nd. 

PECTAN, steel screw steamer; built by, Wm. Gray and Co., 
Limited ; to the order of, the Shell Transport and Trading Com. 
pany, Limited ; dimensions, 483ft., 55ft., 34ft. 10in.; to carry, 
aoa in bulk ; engines, triple-expansion, 294in., 48in., 7Sin, 
»y 54in., pressure 180 lb.; constructed by, the Central Marine 
Engine Works of the builders ; launch, July 22nd. 

RossLyN, steamer; built by, Northumberland Shipbuilding 
Company ; to the order of, John Cory and Sons, Limited, Cardiff ; 
dimensions, 330ft. 6in., 43ft., by 27ft. 3in.; engines, triple- 
expansion, 24in., 39in., 66in., by 43in., pressure 180 lb.;  con- 
structed by, North-Eastern Marine Engineering Company, 
Limited ; launch, July 23rd. ‘ 

Mork, steel screw steamer ; built by, Craig, Taylor and Co.; 
to the order of, A. C. de Feritas and Co.; dimensions, 209ft., 
40ft., 27ft. 6in.; engines, triple-expansion, 24in., 40in., 65in., by 
42in., pressure 160 lb.; constructed by, Blair and Co., Limited’; 
this is the seventh vessel built by this firm for Feritas and Co,; 
launch, July 23rd. 

KIvoNnG-SANG (Great Increase), steel screw steamer ; built by, 
Wigham Richardson and Co., Limited, Newcastle; to the order 
of, the Indo-China Steam Navigation Company; dimensions, 
290ft. by 42ft.; engines, triple-expansion; constructed by, the 
builders ; launch, July 23rd. 

ARIEL, steel screw steamer; built by, Wm. Gray and Co., 
Limited ; to the order of, Rickinson and Son, West Hartlepool ; 
dimensions, 341ft., 47ft., 27ft. 4in.; engines, triple-expansion, 
25in., 40in., and 65in., by 42in.; speed of 11 knots attained; trial 
trip, July 23rd. 

Export, steel cargo steamer; built by, R. Craggs and Sons, 
Limited ; to the order of, the Russian Export Company ; dimen- 
sions, 330ft. by 45ft. by 234ft.; to carry, 4500 tons deadweight ; 
o—" triple-expansion, 22}in., 364in., 62in., by 42in., pressure 
180 lb.; constructed by, Richardsons, Westgarth and Co., Limited ; 
built to the highest class under Lloyd’s three-deck rule ; launch, 
July 23rd. 

TEVIOT, steel screw steamer ; built by, Craig, Taylor and Co.; 
to the order of, ~— Mail Steam Packet Company, London; 
dimensions, 342ft., 46ft., by 27ft. 6in.; engines, triple-expansion, 
25in., 42in., 68in., by 45in., pressure 180 lb.; constructed by, 
North-Eastern Marine Engineering Company ; 124 knots speed 
was attained ; trial trip, July 24th. 

THOR, steel screw cargo steamer ; built by, Laxevaag’s Engineer- 
ing and Shipbuilding Company, Bergen ; dimensions, 26Sft., 36ft., 
by 19ft. 3in.; engines, triple-expansion, 174in., 29in., and 48in., by 
33in., pressure 1/5 1b.; satisfactory ; trial trip, July 26th. 

CHoy SanG, steamer; built by, Wigham Richardson and 
Co., Limited; to the order of, the Indo-China Steam Navi- 
gation Company, Limited; dimensions, 290ft. by 42ft.; engines 
constructed by, builders; trip was satisfactory; trial trip, 
July 26th. 

GAMEN, steamer; built by, Blyth Shipbuilding Company, 
Limited ; to the order of, Rederiaktiebolaget Condor, of Stock- 
holm ; dimensions, 3194ft., 45ft. 8in., by 22ft.; engines constructed 
by, North-Eastern Engineering Co.; everything worked satis- 
factorily ; trial trip, July 26th. 

CLaN LINDsAyY, turret vessel; built by, Wm. Doxford and Sons, 
Limited, Sunderland ; to the order of, The Clan Line Steamers, 
Limited ; dimensions, 360ft , 48ft., 27ft. 3in.; to carry, 6000 tons 
deadweight ; engines constructed by, the builders ; launch, July 
25th. 


ALVA, steel screw steamer ; built by, Ropner and Son, Stockton-on- 
Tees ; to the order of, the Newman and Dale Steamship Company, 
Limited, of London ; dimensions, 336ft., 48ft., 24ft. 3in.; to carry, 
about 5200 tons deadweight on Lloyd’s summer freeboard ; engines, 
triple-expansion of about 1100 indicated horse-power, pressure 
160 Ib.; constructed by, Blair and Co.; launch, August 4th. 

Luzon, steel screw steamer; built by, Robert Stephenson and 
Co., Limited ; to the order of, Societa Anonima, Ungherese di 
Armamento ; dimensions, 340ft. by 47ft. by 29ft. 10in.; to carry, 
6250 tons deadweight ; engines, triple-expansion, 25in., 40in., 67in., 
by 45in., pressure 165 1b.; constructed by, Richardeons, Westgarth 
and Co., Limited ; trial trip, August 5th, 11 knots. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE August bank-holiday week has, as usual, been a rest from 
business, and the declaration of Saturday, the 9th inst., also as a 
bank-holiday, in connection with the Coronation, causes practically 
the whole of the week to be devoted to recreation. Under these 
circumstances buying and selling has proceeded but slowly, and 
production at the works has also been only upon a very limited 
scale. The orders lately received have been chiefly for small quan- 
tities of iron and steel needed for finishing up work on hand before 
the holidays began. There is a more settled feeling in the trade 
now that the threatened wages trouble has passed away. It was 
at one time thought that considerable difficulty might arise with 
the men over the wages question, but amicable arrangements have 
been made with a view to giving the men in the Midlands what 
they consider equal remuneration to that received in the North of 
England. The masters in this district appear to have recognised 
that a policy of moderate concessio woul os the wisest course to 
adopt and these are the lines upon which they have proceeded. 
The long history of the Midland Wages Board has been singularly 
free from important disputes, and upon the latest agreement, 
involving as it does a continuance of the conciliatory principle, 
both sides may be congratulated. It would have been a pity had 
the sliding scale, which has acted so well in the past, have been 
suspended, and it is well that this guarantee of harmonious rela- 
tions in the iron trade is to remain for the present intact. Until 
the first Saturday in October wages will remain as at present, 
which is 3d. per ton above the North, but the Midland employers 
have promised to make the difference the full 6d. per ton at that 
time, The new return itself is not unfavourable when the circum- 
stances of the two months—May and June—are considered, The 
period included not only the Whitsuntide but also the would-be 
Coronation holidays, which means that there was practically twice 
as much holiday as in the previous two months, A decrease of 
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a little over 2000 tons in the output is not therefore surprising, 

nd must not be considered to show that the iron trade is in any 
some position than previously. With regard to the component 
descriptions, which make up the new average selling price, common 
pars present the least favourable appearance, there having been a 
decrease of 1340 tons in the outputs, and of 10-37d. in price. In 
the weight of the angles and tees roduced there was a falling off 
of only five tons, though the decline in the price amounted to 
9.42d. The improvement in galvanised sheets accounts largely 
for an increase of 1s, 2-50d. in the apeengy pee of plates and 
sheets, though the output fell off 45 tons, ith regard to hoops, 
strip, and miscellaneous iron, the influence of the Strip Association 
has evidently been lately making itself felt in regard to prices, for 
the average selling price of hoops, a and miscellaneous was an 
improvement of nearly 2s, per ton—Is, 10-94d.—though in this 
group there was a decrease of 681 tons in the output. There 
was little more than a nominal ’Change to-day—Thursday—in 
Birmingham, many of the chief members being away on their 
summer holidays, and there seems to be a general disposition to 
postpone further negotiations for a time. Continental competition 
appears to be once more making itself felt. The Belgians are 
offering low grade bars at low prices, and German tin-plate bars 
are understood to be obtainable at about £4 12s, 6d. beg 
Staffordshire common bars continue £6 12s. 6d. to £6 15s., whic 
last figure is about the quotation also for North Staffordshire 
descriptions. Some good orders have lately been received by the 
marked bar houses at the £8 10s. basis price, with 12s, 6d. extra 
for the L. W. R.O. brand. Angles and tees have been in better 
request of late than for a long while eat. though makers have to 
accept considerably less than the £7 10s. to £7 15s. which some of 
them have been quoting. The plethora of galvanised sheets in 
South Africa appears to be passing away, and there are indica- 
tions of more movements in this branch locally in consequence. 
Manufacturers are also getting better prices, and more orders are 
reported at the higher of the two figures, £11 7s. 6d. to 
£11 12s. 6d., which is just now the customary quotation. Plain 
sheets are in fair demand, and quotations are upheld at—singles, 
£7 12s. 6d. to £7 17s. 6d.; doubles, £7 15s. to £8; trebles, 
£8 7s. 6d. to £8 12s. 6d. Hoop iron is in good call on American 
account at £7 5s, to £7 10s., and gas strip is £7. Manufacturers 
in all the above branches have good hopes of further work 
being secured before the end of the present month, 

The demand for engineering and structural steels continues very 
satisfactory, and some of the inquiries reaching this district upon 
American account indicate that a rather unusual proportion of 
current Transatlantic requirements is on account of steel for build- 
ing purposes. Midland firms report the receipt of some good 
orders, both on home and colonial account, for plates, girders, and 
angles. Plates are quoted £6 10s. to £7 10s.; girders, £6 to £6 5s. ; 
and angles, £5 15s. to £6 5s. Good progress is being [made with 
the important extensions and improvements which are in progress 
at some of the steelworks hereabouts. Bessemer billets are quoted 
£5 to £5 2s. 6d., and Siemens £5 5s. to £5 7s. 6d. 

In the pig iron trade foundry qualities for use in machinery cast- 
ings and 2 other engineering services are in improved request. 
The supply of this class of iron is short, and values are well main- 
tained. Forge descriptions are also by no means plentiful, and in 
that branch also prices continue more in favour of sellers than of 
consumers. Northarapton pigs may be quoted 52s, to 53s., and 
Derbyshire 53s, to 54s. There would be plenty of room for another 
furnace or two to be blown in in those districts, and also in Stafford- 
shire. South Staffordshire cinder sorts are quoted 50s, to 52s., as 

ainst 48s, a few months ago ; part-mines, 53s. to 55s. Sellers of 
ome report some fair contracts for ordinary qualities at prices 
varying from 57s, 6d. to 67s. 6d.; and also for best at 77s. 6d. to 
80s, Cold blast is in limited output at 95s. to 100s. It has been 
decided that the wages of blast furnacemen shall remain unaltered 
until the next “‘making-up” day in October, 

The members of the iron and engineering trades continue to be 
much exercised with regard to the new provisions of the railway 
companies on the question of ‘owners’ risk.” The members of 
the Midland iron trade have had a conference in London with the 
railway managers. The managers stated that they had been 
obliged to make the new rules in consequence of having received 
extravagant demand in the case of the damage or loss of goods. 
The companies were informed that members of the iron trade 
would not sign the new agreement, and there the matter rests for 
the present. Most of the traders do not, it is believed, contemplate 
taking any further action pending the rendering of the traffic 
accounts. It is now announced that in future the companies will 
decline to collect and deliver scrap. The Birmingham district will 
be strongly represented at the meeting of members of the Mansion 
House Association on Railway and Canal Traffic, which will shortly 
be held at 41, Parliament-street, London, to consider the ‘‘ owners’ 
risk” question and other matters of a similar nature. The new 
regulations affect local trade in a very practical and undesirable 
manner. The North Staffordshire Chamber of Commerce are to 
hold a special meeting after the holidays on the subject of inland 
waterways. The North Staffordshire Railway Company have 
just declared a dividend at the rate of 4 per cent. per annum. 

Electric lighting engineers, who are fe aware how largely they 
are dependent upon continental and American supplies for certain 
kinds of fittings, will be interested in the circumstance that this 
situation is to some extent to be relieved by the erection of large 
works at Witton, near Birmingham, for the supply of electric 
carbons and other lighting components. The works, which are 
about to be built by the General Electric Company, will extend 
over 106 acres, and should give employment to a large number of 
workpeople. This carbon factory wil, it is believed, be the first 
of its kind erected in this country. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

_ Manchester.—Business generally is just now restricted to cover- 
ing only the most pene requirements, and this is likely to 
remain very much the position throughout the present month, 
when the holidays usually to a large extent dominate the situation. 
That under these conditions prices are being firmly held to may be 
taken as an indication of a sound, healthy condition of trade, and 
for the time being there is undoubtedly a strong tone all through 
the market. The general home trade condition as regards the 
principal iron-using industries is, however, not of that altogether 
satisfactory character which might be assumed from the present 
strength of the market, and it is not improbable that a cessation of 
American buying, which to a large extent contributes towards 
keeping up prices, might be followed by a downward move. This 
uncertainty as to the future, and the fact that the home trade is 
not sufficient to maintain prices at their present level, still, apart 
from holiday influences, act as a check upon operations, and 
forward transactions of any great weight continue exceptional. 

The Manchester Iron ’Change meeting on Tuesday brought 
together only a thin attendance, with but a very slow sort of 
business passing through. Forge pig iron buying continues for 
the most part restricted to the covering of immediate wants, 
Quoted prices are much the same as last week, slight 
fluctuations here and there not affecting the general basis. 
Lancashire makers are scarcely quoting above 59s. 6d., less 
2 for No. 3 foundry, delivered Manchester, their advance to 
60s. having proved little more than nominal. Lincolnshire makers, 
who last week were in the market at the minimum basis of 54s. 6d. 
net for No, 3 foundry, seem to have mostly sold all they care to 
book at this figure, and it would be difficult to place orders under 
55s. up to 55s, 6d., as the quotation in some special cases. Derby- 
shire foundry, which remains scarce, is not quoted under 57s. to 

3s. net, delivered here. Forge qualities are just now meeting 
with very little inquiry, the principal users having bought before 
the recent advance ; but quotations remain nominally firm at 





55s. 6d., less 24, Lancashire, and 54s, 2d. net Lincolnshire, delivered 
Warrington. 

Middlesbrough iron is firm at late rates, ranging from 59s. 4d. 
up to 60s. 4d. net for some special] brands by rail Manchester. 
Scotch iron has hardened slightly, if anything, and delivered Man- 
chester docks Eglinton is quoted 59s. to 593. 3d.; Glengarnock, 
62s, 9d. to 63s.; and Gartsherrie, 63s. 6d. to 63s. 9d. net. 

As previously intimated, the considerable shipments of both 
Middlesbrough and Scotch iron to the United States are mainly 
keeping prices on their present basis, but this American demand is 
not regarded as likely to be more than temporary. On the 
other hand, there is the probability of considerable importations 
of Russian pig iron to this country, which may become an 
important factor in determining prices. Following the recent 
shipments to Glasgow there is a cargo of upwards of 4000 
tons on the way to Liverpool. It is repo that the iron 
is of excellent foundry quality, similar to Lincolnshire, and can be 
put down here at considerably under the price of local brands. 
Any quantity of this Russian iron can, it is stated, be brought 
over here, and in some quarters the opinion is expressed that it 
may have very much the same effect on the market as the importa- 
tion of American iron two or three years ago. 

In the finished iron trade not more than a limited sort of 
business is coming forward. The associated makers are booki 
only small quantities at their basis of £6 15s, for Lancashire oa 
North Staffordshire bars delivered here, but the present cost 
of production compels firmness in holding to their prices. Outside 
the Association special orders might be placed at a trifle under 
the full basis rates. Sheets are maintained at about £8 10s, In 
hoops a fairly steady business is being done, with the Association 
basis remaining at £7 2s. 6d. random to £7 7s. 6d. special cut 
lengths, delivered here, and 2s, 6d. less for shipment. 

No ep weight of new orders is being secured in the steel 
trade, but prices in most cases are being well maintained. Hema- 
tite makers are not quoting under 69s. to 70s. net for No, 3 
foundry, delivered Manchester; though second-hands, special lots, 
might be bought at something under this figure. Local makers of 
billets have booked fairly oat at their quoted rates of £4 18s. 9d. 
Warrington, and £5 Manchester, net. Quotations for steel bars 
still range from as low as £6 10s. to £6 12s, 6d. and £6 15s, as about 
average quotations. Common steel plates can be bought at 
£6 2s. 6d. to £6 5s., with boiler plates firm at £7 10s., less 24, 
delivered Manchester district. 

The position of the engineering trades presents no specially new 
development. So far as any change is noticeable, it is perhaps in 
the direction of rather more work stirring, but this is not coming 
forward in sufficient quantity to represent any really material im- 
provement, and there are still many complaints as to the unsatis- 
factory outlook for engineering establishments. Machine tool 
makers here and there are getting better off for orders. Boiler- 
makers, although perhaps there is no large weight of work ahead, 
are mostly kept fully going. Some sections of the textile machine- 
making trades are not in quite so depressed a condition as of late. 
Stationary engine builders are mostly fairly off for orders, and the 
locomotive building and all sections of the electrical engineering 
trade continue exceptionally pressed with work. 

The Joint Committee which has been appointed in ti 


are good from the point of view that makers are busy and likely to 
remain so. They are, in fact, well off for orders, and there is 
every reason to believe they will be kept very busy for several 
months to come ; but there is not that buoyancy in the market 
which was expected a short time ago, nor is there any indication 
of a boom. Prices remain very steady at 61s. per ton net f.o,b. 
for mixed Bessemer numbers, while warrant iron is at 59s. 9d. net 
cash sellers, buyers ld. less. There is not much doing in forge or 
foundry iron. There has been some buying of warrants, stocks 
having increased during the week by 2410 tons. They now stand 
at 17,027 tons, or an increase since the beginning of the year of 
2081 tons. Makers are not increasing their stocks. irty-seven 
furnaces, are in blast compared with 35 in the corresponding week 
of last year. 

Iron ore is in very full demand, and good average sorts are selli 
at 12s, per ton net at mines, with 16s. for best descriptions, an 
15s. 9d. to 16s. for good Spanish ores at West Coast ports. 

The steel trade j oman ife in all departments save one—that of 
ship and boiler plates. The demand for the latter is small, in con- 
sequence of the fewness of the wants of shipbuilders. Makers hold 
a few orders for plates, but they are not nearly so well off for orders 
in this department as they are in others. Heavy steel rails are in 
good demand on home as well as on colonial and foreign account, 
and makers are very well off for orders. There is every prospect 
of a good run of new business for a considerable time to come. 
— are firm at £3 10s. perton. Other classes of steel are in good 

lemand, 

Shipbuilders and marine engineers are kept roe on 
old contracts, but new orders are not coming to hand, and the 
market, generally speaking, is quiet. 

The coal and coke trades remain very quiet, and prices are low. 

The shipping trade is busily employed at West Coast ports. 
The exports of pig iron last week were 6590 tons and of steel 
20,571 tons, making an increase on pig iron of 3135 tons and on 
steel of 9989 tons. The aggregate shipments this year total up to 
247,774 tons of pig iron and 325,607 tons of steel, making an 
increase of 48,398 tons of pig iron and 56,347 tons of steel, as 
compared with the corresponding period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coalfield business keeps well up con- 
sidering the season of the year. ‘The pit lads’ strike, which has 
been the cause of much trouble and loss to employer and employed, 
is now pretty well done with. A little more judgment in handling 
the dispute, and it would have been of very short duration, in 
spite of the pugnacious attitude of the youths—many of them 
advanced youths—at several of the pits. At one of the local 
collieries the determination to leave work is still adhered to, but 
in this instance there are exceptional circumstances which tend to 
accentuate the bitterness felt. In a short time the keen feeling 
will wear down. In the neighbouring coalfield of Derbyshire a 
conference has been held between the colliery owners and the 





with the Manchester Association uf Engineers and the Municipal 
School of ae has very nearly completed the arrangements 
for the testing of high-speed tool steels. Eight well-known local 
firms are furnishing special samples of high-speed cutting tools, 
and Sir W. G. Armstrong, Whitworth and Co., Limited, are 
supplying a lathe of sufficient power, in which these can be tried. 
bi shortly, it is anticipated, the Committee will be able to pro- 
ceed -with the tests, the results of which have to be submitted to 
the members of the Manchester Association of Engineers, prior to 
publication. 

I may mention that Sir W. G. Armstrong, Whitworth and Co. 
are bringing out a cutting steel of their own brand, which has 
been named the ‘‘A. W.,” which, it is stated, has beaten all 
others ; and they have also designed a very special lathe for this 
quick-speed turning steel. As an illustration of what has already 
been done with special qualities of high-speed tool steel similar to 
what will be tested by the Committee, it may be added that a tool 
has been run for forty-five minutes, at 150ft. per minute, with a 
ysin. cut, and a yin. traverse, which exceeds the Taylor- White 
process at the Paris Exhibition by 25 per cent. in cutting speed, 
ye the cutting was continued for more than twice the length 
of time. 

Throughout this district pits continue Mcgee | very irregularly, 
the holiday and other stoppages interfering with the output, and 
although for all descriptions of round coal the demand is only 
small, there is comparatively little surplus production that coal- 
owners have at all to press upon the market. Prices, taking them 
all through, are consequently being very steadily maintained, 
and apart from possible temporary fluctuations here and there 
for special sales during the present month, which is usually the 
slackest period of the year, they are not likely to touch any really 
lower point. The pro! — is that as the year advances there 
may be some hardening, and certainly less disposition is shown to 
entertain forward contracts at prices which would have been taken 
a month or so back. 

The house-fire coal trade is moving on slowly, but generally 
where collieries have any surplus this is all required for stocking 
purposes, and there is really little or no attempt to force sales at 
pa lower prices, quotations mostly remaining firm at the full list 

asis. 

Steam and forge descriptions of round coal continue in but 

moderate inland request, and temporarily there is perhaps some 
weakness in prices where collieries are under special necessity to 
get rid of surplus production. The giving way, however, is not 
so much on inland prices as on clearance sales for shipment. Good 
qualities of steam and forge coals for inland sale are as a rule not 
quoted under 8s, 6d. to 9s. per ton, for shipment ; however, some 
specially low-cut prices are just now being quoted, ranging from 
as low as 9s. 3d. to 9s. 6d. under exceptional conditions, but the 
general quotations for good qualities of steam coal are scarcely 
below 10s. to 10s. 3d., delivered ports on Mersey. 
_. With regard to gas coals there would seem to be a probability 
that users who, in some instances, have been holding k from 
placing their contracts in the expectation of forcing on more favour- 
able quotations, are likely to find the turn of the market against 
them. In one or two cases where contracts have been kept in 
abeyance collieries have withdrawn their. quotations, and generally 
there is a disinclination to contract at quite such low prices as 
would have been accepted a month or so back. 

A generally active inquiry is reported for engine classes of fuel, 
and the better qualities are becoming rather scarce on the market, 
with the result that prices are hardening, an advance of 3d. per 
ton on new business being here and there quoted. This shortage is 
perhaps due in some measure to the very irregular manner in which 
pits have been running during the last month or so, which 
necessarily has restricted the production of slack. On the other 
hand there is a largely increasing demand in connection with 
requirements for electric —— stations, whilst the activity in the 
coke-making trade is withdrawing from the market all the softer 
qualities of slack suitable for this purpose. At the pit mouth the 
better descriptions of Lancashire Bae are readily fetching 6s. 6d. 
to 7s. per ton, and for the inferior sorts it is quite exceptional 
where under 5s, is now being quoted. 

Coke manufacturers report a demand for both foundry and 
furnace qualities in excess of what they are at present producing. 
There has been some talk of putting up the list basis rates, and 
although so far no actually-quoted advance has taken place, a 
hardening is noticeable where any new business is offered. At the 
ovens good Lancashire foundry cokes remain exceedingly firm at 
22s. to 24s., according to quality, with furnace cokes 13s. 6d. to 
14s, 6d. per ton. 

Barrow.—There is a very steady tone in the hematite pig iron 
trade, and the position of the market generally is firm. Prospects 


tive of the Miners’ Association, but the proposals put 
forward were not acceptable, and the dispute remains open. 
There are at present a great many disputes in the South Yorkshire 
and Derbyshire colliery districts. 

In house coal the moderate supplies keep prices up to former 
quotations. Best Silkstone still make up to 12s, 6d. per ton, the 
bulk of the business being done at 6d. per ton less ; secondary 
qualities are from 10s. 6d. to 1ls. 6d.; Barnsley house, 10s. 6d. at 
the pit. The local trade is chiefly in the latter quality. 

In steam coal the peculiar feature concerns the railway con- 
tracts. We are now in the second week of August, yet 
several companies have not yet arranged for supplies to the 
end of the year. In other inst agr ts have been 
come to on the basis of 3d. per ton less; but there is in some 
quarters a strong disinclination to go below 9s. per ton, the rate 
which ruled during the first half of the year. The business with 
Hull continues very good. Owing to the dispute at Denaby, 
which is usually the ak contributor to the shipments from 
this port, other collieries in South Yorkshire are doing much 
better business, 

Gas coal is fetching from 8s. 6d. to 9s. 6d. per ton, according to 
quality. Manufacturing fuel is in poor request, and values 
fluctuate a good deal. The coke trade continues to maintain the 
satisfyingecondition previously reported, the demand on account 
of local and Midland consumption being brisk. Steel cokes, 
delivered at works in Sheffield, range from 24s. 6d. to 25s. 6d. per 
ton, lower qualities being considerably easier. Furnace cokes are 
in increased request, the demand for the moment being in excess 
of the output. Prices are consequently very firm. 

In the iron and steel trades it is difficult to get any definite idea 
of business, merchants and manufacturers being alike at variance 
in their reports. Buying in the iron market is very restricted, 
and the favourable outlook of a short time ago is anything but 
maintained. Steel, on the other hand, is more in demand, and 
quotations are stiffening a little. The South African market 
seems wakening up a bit, the orders for tool and other steels being 
rather better than before. A difficulty in the present situation is 
the scarcity of Swedish material. Although makers have now got 
to work after the prolonged drought, deliveries are seriously in 
arrear, and as there are no stocks anywhere a sudden improve- 
ment in trade would send up prices very sharply. There is a good 
deal more doing in the Bessemer and Siemens steel departments, 
the most hopeful feature being the buying on forward account, 
Prices are steady. 











NORTH OF ENGLAND. 


(From our own Correspondent.) 

LITTLE disposition has been shown.by buyers this week to do 
business in any branch of the iron and alliedindustries, but, never- 
theless, the market may be reported as rather more favourable 
than it was last week, and prices are well maintained, there being 
practically no easing in any department. The pig iron market in 
this district, as in others, is chiefly influenced by the position and 
prospects of the American trade, and it is due to this that Cleveland 
pig iron has been so strong in price lately. The increased demands 
from across the Atlantic have gone a good way towards making 
up for the decline in busi with Germany, and the slackening 
in the deliveries to Scotland. The prospects of the active demand 
from the States being continued are encouraging, for it is reported 
that the Americans, though they are scouring not only this 
country but Germany, Russia, and other iron-producing countries 
for pig iron, cannot get enough to satisfy their requirements, and 
some of their mills are running irregularly solely for lack of 
materials. 

This week, while a fair number of inquiries have come from the 
States for pig iron, very little business has resulted, but there are 
plenty of contracts on the books on account of American consumers, 
and very heavy shipments to them are expected this month. On 
Tuesday 8379 tons went from the Tees to Philadelphia, and it is 
considered certain that 20,000 tons will be sent this month ; 
indeed, the quantity may probably reach 30,000 tons. Last month 
the Middlesbrough ironmasters sent 23,425 tons of their pig iron 
to America, which was nearly as much as they had despatched in 
the previous six months. In the whole of the last twenty years 
the shipments of pig iron from Cleveland to America probably fell 
short of what has been sent during the last seven months—49,807 
tons. The Americans are taking all kinds of _— The Seaton 
Carew Iron Company have sold to them 20, tons of hematite 
iron to special analysis, to be delivered between this month and 
next March. It will be shipped from West Hartlepool. The 








heavy demands from America for iron for prompt delivery led to a 
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decrease of 18,110 tons last month in the stock of Cleveland pig 
iron in the public warrant stores, after months of increasing 
stocks, as makers could not supply enough iron. America has 
become the best customer oversea for the pig iron produced 
in this district. 

The continental demand for pig iron from the Cleveland district 
has not for more than ten years been so small at this period of 
the year as it is now, and there is not much chance of its 
improving. Two years ago Germany was by far the best 
customer that Cleveland had, even ousting Scotland. There were 
months when Germany took more iron from Cleveland than all 
other deliveries by sea put together, more than half the tonnage 
shipped going there ; in fact, as much as about 75,000 tons has 
been sent in a single month. Last month the total despatched to 
that country was only 9924 tons, as compared with 22,810 tons in 
July, 1901, and 43,121 tons in July, 1 

The market for Cleveland ordinary pig iron is, on the whole, 
favourable, and prices are fairly satisfactory. The market could 
absorb more than is now being made, but producers cannot see 
their way to re-starting any of the idle furnaces, chiefly because 
there would be a difficulty in getting an adequate supply of 
Cleveland ironstone, and also because an enlarged production of 
pig iron would bring about higher prices for coke. The price of 
No. 3 Cleveland G.M.B. pig iron for early f.o.b. delivery is 51s. 
per ton, but 51s. 3d. continues to be quoted by the leading 
makers. Nearly all the producers are well sold for August and 
September, and buyers who want prompt deliveries have generally 
to go to the merchants. No. 4 foundry is at 50s. 6d., grey forge 
at 49s. 3d., mottled at 48s. 6d., and white at 47s. 9d. 

The makers of hematite pig iron in this district are having a 
very poor time, selling prices being too low to admit of profits in 
most cases. For some time the production has been in excess of 
requirements. The stoppage of the Weardale Steel Works 
lessened the consumption, and the company, keeping their blast 
furnaces alight, had to find other markets for the pig iron made. 
No doubt some of the hematite iron producers would have started 
some of their furnaces on Cleveland iron instead of keeping them 
on hematite, but the difficulty of getting the ironstone has pre- 
vented this. The competition has been very keen among hematite 
pig iron makers in this district, and it has been impossible 
to get the prices up. Compared with the hematite pro- 
duced in other districts, and also with ordinary Cleveland iron, 
East Coast hematite should be at 61s. for mixed numbers, instead 
of which 57s. is readily taken, and this in face of increasing 
prices of ore. Notless than 16s. per ton, delivered at wharf on 
this side, will be taken for Rubio ore, and pig iron makers complain 
of the poor quality of ore supplied at that figure. Coke is also too 
dear for the hematite ironmakers, TT it is not out of oes a 
tion with the value of Cleveland iron. The price of coke is tending 
upwards, for a brisker as demand is springing up, and it 
— likely that there will be some scarcity. Spiegeleisen is at 
90s. per ton. 

The July shipments of pig iron from the Cleveland district were, 
with one exception, the best that have been reported for twelve 
months, during which period they have only twice exceeded 
100,000 tons. The total quantity was 100,621 tons, as compared 
with 78,842 tons in June. The deliveries oversea reached 52,820 
tons—the best since April, 1901, owing to the heavy deliveries to 
America, which, intieal, took nearly half the quantity sent oversea. 
To Scotland only 31,161 tons were sent, the smallest quantity since 
January, 1901. This year’s shipments of pig iron from Cleveland 
have been only 616,564 tons, the smallest since 1895, and 23 per 
cent. less than in 1899, when the best shipments were recorded. 
Of manufactured iron and steel 243,123 tons have been exported, 
against 213,203 tons last year, a very satisfactory improvement. 

The demand for steel rails is fair, and works are fully occupied, 
while the shipments are good, and prices maintained at £5 10s. for 
heavy steel rails. The United States lately have been taking 
quantities of half manufactured iron and steel. There is not the 
least improvement in the plate and angle business, but producers 
do not alter their quotations. 

Messrs. Dorman, Long and Co. announce that they will close 
the rolling mills and steel furnaces at their Britannia Works, at 
Middlesbrough, for extensive alterations and reconstruction, on 
the 23rd inst.—at the end of Stockton race week. As a great 
deal of the work connected witb these alterations has already 
been executed, and as elaborate preparations have been made to 
hasten their completion, it is anticipated that the mills and 
furnaces will be re-started before the end of October. During the 

riod of the stoppage the firm will supply joists, &c?, from a 

rge stock which they have recently accumulated. The firm’s 
bridge-building works and the wire and steel mills will not be 
in any way affected by the stoppage of the Britannia Works. 

The contract for the condensing and cooling plant for the 
Stockton Corporation’s Electric Light Works has been secured 
by Messrs. Worth, Mackenzie and Co., Limited, Phoenix Works, 
Stockton. 

Mr. Matthew Dunn, of Goole, and formerly of Stockton, has 
been elected by the Corporation assistant manager of the gas- 
works at a salary of £300 a year. There were sixty-three candi- 
dates, and the Gas Committee recommended the appointment of 
Mr. Richard Brown, engineer and manager of the Cambridge Gas- 
works, but the Corporation evidently preferred one who was 
practically a local man. 

The directors of Messrs. Wigham Richardson and Co., Limited, 
shipbuilders, &c., have decided to pay an interim dividend of 3 per 
cent. to the ordinary shareholders for the half-year ending June 
30th, and the usual 24 per cent. interest on the preference shares. 

At the annual meeting of the Consett Iron Company, 
Limited, Sir David Dale, the chairman, said they had experienced 
a decline in profits, arising from a lessened demand and lower 
prices. Steel plates had fallen off to the extent of 29s, 4d. per ton 
in value, whereas they had only been able to obtain a reduction of 
lls. 7d. per ton in the cost. With regard to the question of 
reconstruction, the chairman stated that the directors had decided 
to proceed with the erection of two new furnaces of the American 
type, and they would then be able to test the results by comparison 
with those of the old type. 

On Saturday Sir Lowthian Bell unveiled a richly carved cross 
which had been erected on the village green at Rothbury, in 
memory of the late Lord Armstrong and of his wife, who are 
interred in the churchyard there. 

The coal trade continues to show improvement, both as regards 
demand and prices, more especially the steam and gas coal 
branches. This is due partly to an increased export demand. 
For best steam coal 11s. 9d. per ton f.o.b. has been paid, but 
lls. 6d. is the general price ruling, with 5s. 6d. to 5s. 9d. for smalls, 
which are less plentiful than they have been for some time. Best 
gas coals are at 10s. net f.o.b. As much as 10s. per ton has been 
— for bunkers, but 9s. 6d. may beconsidered the regular quotation. 

or coke the demand is increasing on export accoynt, and shippers 
have to pay 17s. 6d. to 18s. f.o.b. for it. Most of the sellers of 
furnace coke have put up their quotations to 15s. 6d. delivered on 
Teesside, but they do not generally refuse 15s. 3d., though there 
is every probability of further advances, and more difficulty in 
getting supplies. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a moderate business doing in the pig iron 
warrant market this week. The demand for iron is fairly steady, but 
it appears that the recent advance in prices was largely due to the 
reports from America. The cables from the other side of the 
Atlantic are now somewhat undecided in their tone. It does not 


seem that, in the meantime at least, any considerable purchases 
are likely to be made for export to America, At the same time, 
the demands of the home trade are on a fairly extensive scale, and 
the likelihood is that prices may continue steady. 


Business has been done in Scotch warrants at 56s. 3d., but buyers 
are not now inclined to pay so much, even although the warrants 
in the market are scarce. The main business in the warrant market 
is in Cleveland iron, which has been selling from 50s. 9d. to 51s. 1d. 
Cumberland hematite has been done at 60s. 1d. for delivery in one 
month, but the current quotation is more like 59s. 9d. 

There is a good demand for Scotch hematite pigs, and makers 
are now quoting 61s, 6d. to 62s. 6d. per ton for delivery at the West 
of Scotland steel works. These rates show an improvement of 
about 6d. per ton on those hitherto current. 

The prices of Scotch makers’ pig iron have been steady. G.M.B., 
No. 1, is quoted f.o.b, at Glasgow, 59s.; No.3, 55s. 6d.; Carnbroe, 
No. 1, 603.; No. 8, 56s.; Clyde, No. 1, 66s. 6d.; No. 3, 58s.; 
Gartsherrie, No. 1, 66s. 6d.; No. 3, 58s. 6d.; Calder, No. 1, 67s.; 
No. 3, 58s, 6d.; Summerlee, No. 1, 70s.; No. 3, 58s. 6d.; Coltness, 
No. 1, 70s.; No. 3, 59s.; Langloan, No. 1, 70s. 6d.; No. 3, 59s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 67s. 6d.; No. 3, 58s, 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 593.; No. 3, 55s.; 
Dalmellington, at Ayr, No. 1, 58s. 6d.; No. 3, 55s.; Shotts, at 
Leith, No. 1, 70s.; No. 3, 58s, 6d.; Carron, at Grangemouth, No, 1, 
68s. 6d.; No. 3, 58s. 6d. 

There are 86 furnaces in blast in Scotland, compared with 76 
at this time last year, and of the total 44 are making hematite, 
37 ordinary, and 5 basic iron. 

A feature of the business in the past week in the pig iron trade 
has been the large shipments. They are the heaviest that have 
taken place in one week for a number of years. No doubt the 
total is swelled by orders which were held back during the recent 
trade holidays, and which have now come in to increase the current 
exports. The total clearances from the different Scottish ports 
amount to 12,203 tons, which is 5971 more than in the same week 
of 1901. The aggregate shipments for the present year to date 
are now 166,922, which shows an increase of 36,756 tons over those 
of the corresponding period of last year. 

The week’s imports of pig iron from the North-east Coast of 
England amount to 7418 tons, which is 184 more than in the corre- 
sponding week. The total arrivals this year are 297,391 tons, 
being 47,064 over those of the same period of last year. 

‘The figures quoted above, with reference alike to exports and 
imports, are indicative of a large trade in prospect, so that we may 
conclude that the manufacturing branches of the iron trade arelikely 
to be busy for some time to come. 

The accountant under the Scotch Manufactured Iron Trade 
Conciliation and Arbitration Board has completed his examination 
of the books of the manufacturers of finished iron in Scotland for 
May and June last, and he certifies that the average realised net 
price at the works hes been £6 3s. 3-91ld. per ton. This figure 
does not under the sliding scale allow of any change in the 
workmen’s wages, which will therefore remain as before during the 
next two months. This result, it may be noted, is somewhat re- 
markable, seeing that in some other departments workmen have 
recently been awarded a rise in we ges. 

While the wages of the operatives in the manufactured iron 
branches are to remain unchanged, those of the blast furnacemen 
are to be advanced. The accountant in this case certifies that 
durirg May, June, and July last the average net price of pig iron, 
as shown by the employers’ books, was £2 14s. 5-26d. per ton. 
These figures will ae ME of an advance of 5 per cent. in the 
workmen’s wages, 

Sheriff Davidson has given his award in the case of Messrs, 
Colville and Sons, of Motherwell, who sought reductions varying 
from 40 to 10 per cent. on their workmen's wages, owing to the 
extra output got from new and improved machinery. His lord- 
ship decided that the rates of pay should be reduced by 124 per 
cent. in the case of rollers, and 74 in those of breakers-down, 
chippers-in, and back-of-the-rolls men, while the others should be 
reduced 5 per cent. This decision is, it need scarcely be said, 
of much interest, owing mainly to the nature of the claim set up 
by the firm. 

It is intimated that Loudon Brothers, Clyde Engineering Works, 
Johnstone, have acquired the meachion seul potbenss and drawings, 
&c., of Sharp, Stewart and Co., Limited, of the Atlas Works, 
Glasgow. One object of the last-mentioned company in originally 
establishing such works in connection with their locomotive 
building business was to supply to railway companies and 
contractors abroad complete plants for engineering works. Of 
course such business was also done with home makers, and, in 
point of fact, the Atlas Company was no doubt prepared to supply 
goods wherever they were wanted. At the same time, the 
machine-tool business was but an adjunct of the great locomotive 
building works at Springburn, and they, at least, will have their 
hands sufficiently full with other departments of their business. 

Some good contracts have recently been placed with Clyde 
shipbuilders. Messrs. Alexander Steven and Sons, of Glasgow, 
have received instructions to build, for the Aberdeen Line of 
Messrs. George Thompson and Co., two large steamers of 6700 tons 
register. A feature of these vessels will be that they will have 
what has become known as the Aberdeen clipper bow. The 
builders will also make the engines, which will be triple-expansion, 
of 6000 indicated horse-power. The Aberdeen Line, as is known 
to many, carries his Majesty’s mails between South Africa and 
Australia. The Fairfield Shipbuilding Company, Govan, has 
launched the Victoria, a steamer of 5350 gross tons, for the Pacific 
Steam Navigation Company. 

The volume of business in the coal trade has considerably 
enlarged since last week. The shipments from Scottish ports 
aggregate 209,389 tons, compared with 142,739 in the preceding 
week, and 222,307 in the corresponding week of last year. The 
inland trade has assumed its usual proportions after the holidays, 
A large and steady business is being done in all kinds of furnace 
coals for manufacturing purposes. Splint coal has been selling at 
firm prices, and so have also the better qualities of ell coal ; but 
steam coal and main coal are somewhat easier. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE firmness noticed of late in the steam coal trade continues, 
and it was remarked on ’Change, Cardiff, on the eve of the holiday, 
that very little if any free coal would be available for buyers this 
or even next week. As generally happens before holidays, there 
was a pressure last week for supplies at all ports, and some good 
shipments made to the more important stations—Port Said figuri 
well as usual. On Saturday a large cargo of 8000 tons left Cardi 
for Colombo, one to Ancona of 5000 tons, and two large ones to the 
Cape and Cronstadt. It is noticed that the demand of Russia, 
instead of lessening is on the increase. Canada, with its boundless 
stores of coal, is entering into arrangements with Swansea for 
regular import. Newport is increasing its shipments to France, 
but it is remarked that vessels coming in with iron ore from San- 
tander and Castro go back in ballast. 

The coalfield continues to be disturbed by the action of the 
federationists, and the hunting out of non-unionists from various 
collieries is being carried on with great persistency. Aberghorty 
men, an important colliery in the Rhondda, turned out on Friday, 
to the number of 1500, as a protest to the employment of non- 
unionists. I hear, however, that a large number joined forthwith, 
so that the difficulty will soon be tided over. Notices are 
threatened at Cyfarthfa and Plymouth, but at the latter the men 
are met with a more grave danger than the employment of non- 
union men. The company on the Ist gave notice to between 700 
and 800 men, some of the collieries not paying. The fear that the 
pits are worked out may be promptly dismissed ; one of the best, if 
not the best authority, assures us that there is no fear on that 
head, but it may be a question whether the expense of working, 
and friction with the men, with the occurrence of compensation 
cases, and stop day incidents, do not make coalownership a weari- 





some business, especially to capitalists who are not obliged to 








continue the trade. Colliers might well be warned of the 
possibilities of the future, if they were open to such enlightenment, 
Another reduction was announced last week, the audit justify; . 
one of 1} per cent. on and from August Ist. This brings’ the 
wages down to Mp Daa the standard, or, as stated at the audit 
meeting, just 74 above the minimum which the colliers are about 
to contend for. This question, and, in fact, the whole subject of 
an va 5 2 ewer that is to be formed in place of the sliding scale, 
is to be debated on the 12th inst. by high contending parties, , 

Notices have been issued to abeut 100 men of the Celynen 
Colliery, Abercarn, the object being to reduce. the cost of dead 
work, An instance of the losses caused by the frivolous action of 
colliers at times is given by the experience of the Tredegar Com. 
pany ; stop work proceedings by the men, on account of a claim 
of 3s., affected the company to the extent of £500. It is stated 
that summonses have been taken out by this company, by the 
Powell Duffryn Company, and others, on account of these and 
similar breaches of contract. 

The week has been a broken one, and, judging from the laden 
trains at the principal stations, and the number of idlers in colliery 
valleys, the output will be materially reduced. The men applied 
for three days’ leave, and I see some of the principal coalowners 
notified at the pithead that collieries would be open on Tuesday as 
usual, Two, or at most, three days’ work will be the limit this week, 
No work was done on Tuesday to any extent. Coal prices are 
firm, and the last trustworthy list, Cardiff, is as follows :—Best 
steam coal, 15s. 3d. to 15s, 6d.; seconds, 14s. 6d. to 14s. 9d.; dry, 
13s. 6d. to 14s.; best small, 8s. to 8s. 3d.—some sales have been 
effected at 8s. 6d.; seconds, 7s. 6d. to 7s. 9d.; other kinds from 
6s. 6d ; best Monmouthshire, 13s. 3d. to 13s. 6d.; seconds, 12s, to 
12s. 9d.; best semi-bituminous, small, 7s. to 7s. 3d.; seconds, tis, to 
6s. 3d.; best house coal, 14s. 6d. to 15s. ; seconds, 11s, 6d. to 13s, 6d,; 
No. 3 Rhondda, 14s. 3d.; brush, 11s. 9d. to 12s. 3d.; small, 9s. 6d, 
to 10s.; No. 2 Rhondda, 11s.; through, 8s. 6d. to 9s. 6d.; small, 
6s. 6d. to 6s. 9d. Patent fuel, 15s. 6d. to 16s. Coke, furnace, 
17s. 6d. to 18s, 6d.; good foundry, 19s, to 22s.; special foundry, 
23s. to 23s, 6d. Pitwood, 18s. 3d. i 

The depression in freights at Cardiff continues. Marseilles is 
now under 6f., Port Said down to 4s. 9d., Genoa as low as 4s, 3d, 
On all hands it is admitted that the supply of steamers is in excess 
of demand, and the usual outcome of weaker companies going to 
the wall seems likely. 

Anthracite collieries are fairly off for demand both in the Swan- 
sea and Llanelly districts. In the latter briskness characterises 
the coal trade generally, and amongst the shipments have been 
some for Germany. Negotiations are still going on for increased 
acreage by the Belgian syndicate. In the Swansea district the 
coal trade is brighter, and most of the collieries are now working 
full time. Last week the export nearly touched 56,000 tons, and 
another good week took place in patent fuel, the total sent away 
being 15,000 tons. This week heavy despatches are taking place 
to Venice. One of the fine Elder Dempster steamers took away a 
cargo of anthracite with tin-plates to Montreal. The Swansea 
Harbour authorities are gratified in recording last week’s port 
trade as the largest of the year, exceeding the corresponding week 
of 1901 by 13,000 tons. Another cogent argument for the 
supporters of the new dock scheme. 

Anthracite quotations were not issued !ast week. 
understood to be maintained. Market firm. 

Only one cargo of steel blooms came to Swansea last week from 
Sweden. The tin-plate industry is generally active in Llanelly, 
Swansea, the Taff Valley, Monmouthshire, and Gloucestershire. 
The settlement for twelve months has given promise to the trade, 
and Russian and American demand is active. I note that in the 
Swansea Valley sheets and circles are not so much in evidence as 
formerly. Most of the mills are busy, and the steel trade is brisk 
in unison. Swansea hematite for output of pig is maintained, 
and the Landore furnaces smelting vigorously. This week the 
tin-platers kept holiday. Last week they turned out over 50,000 
boxes, but a large stock is reported. 

A notable feature of the iron trade this week has been the 
import of pig iron. Newport received substantial cargoes from 
Middlesbrough, Ardrossan, and Millom, Swansea from White- 
haven. The Ebbw Vale Company continued its importation of 
Spanish ore ; and this week Guest, Keen, and Co. received a large 
quantity from Bilbao, three cargoes coming in, one from Duddon. 

riton Ferry industries indicate a healthy state, and Llanelly 
steel trade is active. The Lianelly Steel Company’s works are in 
a very satisfactory condition. 

On ’Change, Swansea, this week, there was a holiday feeling, 
many leading members being absent. With reference to the 
cargoes of Middlesbrough pig which have come in of late, it was 
stated that a good deal of this was on American account. It was 
the subject of complaint that there was not much heartiness about 
new “business in finished iron and steel. Holiday influences ure 
affecting trade generally. Pig iron quotations are not so firm as 
they have been, and prices of Scotch and Middlesbrough are about 
3d. weaker than last week. The latest quotations are :—Glasgow 
pig iron warrants, 56s, 34d. cash; Middlesbrough, No. 3, 50s. 114d. 
to 50s. 1ld.; other numbers in proportion ; hematite warrants, 
50s. 2d. for mixed numbers, f.o.b., Cumberland, according to 
brand ; Welsh bars, £6 2s. 6d. to £6 5s.; angles at usual extras; 
sheets, steel and iron, £8 to £8 5s.; Bessemer steel tin-plate bars, 
£5; Siemens best, £5 2s. 6d.; steel rails, heavy sections, £5 10s. 
to £5 12s. 6d.; light, £6 10s. to £7 10s. Sleepers, angles, &c., 
according to specification. The make of rails for home and colonial 
use continues a marked feature; bars are also in free make, and 
in good demand. There isa demand for sleepers, though confined 
to foreign use, the well creosoted timber being almost exclusively 
in use for home requirements. 

Tin-plates: Bessemer steel coke, 13s. 6d. to 13s, 9d.; Siemens 
coke finish 13s. 9d. to 14s.; ternes, per double box, 28 by 20 C., 
25s., 25s. 6d., 26s. to 28s.; best charcoal, lds., 16s. to 16s. 6d. 
Wasters continue at 6d. to 1s. less than primes, all odd sizes extra. 
Big sheets for galvanising, 6ft. by 3ft. by 30g., per ton, £10 5s. 
to £10 10s.; finished black plate, £10 10s. to £10 15s, Block tin, 
£127 to £125. Spelter, £18 15s. Lead, £11 7s. 6d. Copper: Chili 
bars, £52 15s. to £53. Block tin, it will be seen, shows a reduc- 
tion on the week of £2. Terne plates are in demand for Colonies. 
Swansea gives no quotation this week for iron ore. Cardiff and 
ar prices are maintained ; Rubio, 14s.; Tafna, 15s.; Almeria, 
4s. 3d. 

The Cambrian Railways have completed their great undertaking 
at Barmouth Bridge, and the whole line, with its affiliated coach 
and steamer circuits, is in excellent order for the season, which 
promises well ; but on account of the incessant rain there is greater 
expectation of autumnal than of summer returns, though the latter 
every year comes more into prominence. Last year the receipts 
were £148,219, and the expenditure £95,507. This shows an 
increased receipt of £1911, and a decreased expenditure of £5346, 
a practical tribute to vigorous and efficient management. f 

e Rhondda and Swansea Bay Railway has a future, in the 
opinion of competent critics, though realisation has been long 
delayed. The directors’ report, which will be submitted nex 
week, shows a distinct improvement in receipts from passengers 
parcel traffic, —_ and minerals. A dividend of 5 per cent. on 
preference will be recommended. Profit is shown to the extent of 
£20,901 3s. 1ld., as compared with that of £18,075 9s. 5d. last 
return. 


Prices are 








Accorp1NG to the returns just issued by the German 
Association of Ironmasters, the output of pig iron in the empire of 
Germany—including Luxemburg—amounted in the month of June 
to 695,073 tons, showing a decrease compared with the previous 
month of 15,347 tons, or 2-16 per cent. ; but an increase compared 
with June last year of 62,027 tons, or 9-80 percent. The output 
for the half-year ended June reached 4,013,776 tons, an increase 
over the same period last year of 59,997 tcns, or 1-52 per cent. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

On the iron market in this country the tone all 
round is very much like that of previous weeks, 
employment and demand in most departments 
being rather slack. From Silesia comparatively 

ood accounts are still coming in regarding the 

usiness in iron and steel. Export in foundry pig 
is lively and regular, M. 63 to M. 64 p.t. being 
generally asked and obtained. The ruling price 
for basic is M. 58 to M. 59 p.t,, while Bessemer 
realises M. 59 p.t., and forge pig, common 
quality, M. 60 to M. 61 p.t., spiegeleisen costs 
from M. 87 to M. 90 p.t., free at works, A satis- 
factory activity prevails at the bar and rail 
works, and quotations have been tolerably well 
maintained. The position of the Rhenish-West- 

halian iron industry has not altered from 

revious weeks, and remains somewhat dull. 

any establishments complain of working with a 
loss, as they often accept contracts just to keep 
up a moderate activity. On the 18th of last 
month the Rhenish-Westphalian pig iron conven- 
tion has been prolonged till end of next year. The 
malleable ironworks last week raised the price of 
common bars to M. 125 p.t., which is M. 5 p.t. 
more than was previously quoted. 

The production of pig iron in Germany, includ- 
ing Luxemburg, is statistically stated to have 
been, for June of present year, 695,037 t., of which 
98,723 t. were forge pig and spiegeleisen, 34,893 t. 
Bessemer, 435,308 t. basic, and 126,149 t. foundry 
pig. In May of present year output in pig iron 
was 710,420 t., in June last year 633,046 t. were 
produced. From January Ist to June 30th of 

present year 4,013,776 t. were produced, against 
$953,779 t. for the same period the year before. 

During the past week a slightly better tone 
could be felt on the Silesian coal market, whereas 
in the Rhenish-Westphalian district a very 
moderate business only is still done, the demand 
for all sorts of coal being exceptionally dull. 

Nothing of interest can be told of the Austro- 
Hungarian iron market, because there was abso- 
lutely no trade done in iron and steel last week 
that would be worth mentioning. Autumn is 
expected to bring an improvement in some articles 
at least. 

There is also very little doing in coal and coke 
in Austria-Hungary. Shipments in Bohemian 
brown coal, during the first two quarters of 
present yest, show a considerable falling off as 
compared with the same period last year, being 
6,260,000 t. this year against 6,750, t. in the 
first two quarters of 1901 ; the decrease is about 
7 per cent. per day. Deliveries of brown coal on 
the Saxon State Railways were 20,465 t. lower for 
June of present year than in the same month last 
year, while shipments of coal on the Elbe in 
June of present year were 238,000 t., or 7000 t. 
higher than in June, 1901. 

The French iron market was languid last week, 
and though, officially, the same prices are still 
quoted that have been ruling for some time, yet 
in very many cases lower prices are willingly 
taken. 

A turn for the better was experienced in some 
departments of the Belgian iron industry last 
week, Crude iron was in stronger request than 
previously ; especially foundry pig is very briskly 
called for, and the increase in the demand for 
raw iron has caused quotations for manufactured 
iron to stiffen a little. The following prices are 
at present quoted in the Litge district :— 


Inland Export 
quotations. quotations, 
Francs Francs 
per ton. per ton. 
Merchant bars, No. 2 137-50 .. .. 125 
Ps » NOs oo I xe na Se 
Steel girders .. .. .. 182-50 122-50 
Iron plates, No.2... .. 145 <3, ane 
pe » Nos 150 i _ 
Plates in basic .. .. 150 147-50 


With regard to coal and coke there is likewise 
a better report given this week from Belgium. 
As it is not considered at all likely that prices 
will go down during the winter, some works in 
the Hainault have renewed their contracts for 
nine months or a year. House coal is in good 
request at from 9f, to 12f. p.t., blast furnace coal 
ag 14-50f. p.t., and coke is generally sold at 
SE. p.t. 








AMERICAN NOTES, 
(From our own Correspondent.) 


New York, July 23rd, 

RaILROAD building has received an impetus 
which will make the year 1903 phenomenal in 
railroad construction, At no time in our history 
was as much work, backed by necessary capital, 
projected. Much of this work is to be done in 
the West, and will consist of east and west lines, 
as well as north and south lines. Roads will be 
built from Denver as a centre, north-west into 

ricultural and mineral sections ; objective point, 
North Pacific coast, westward and south-westward 
to Pacific Coast points, of which Clark’s road will 
be the longest, and roads southward to the Gulf, 
Moffatts Denver, North-Western and Pacific, will 
involve 20,000,000 dols. Clark’s much more. 
The systems east of St. Louis and Chicago will be 
disturbed by new factors, in which Gould will 
figure prominently. The volume of freight traffic 
demands more track, more rolling stock, more 
engines, and all equipment plants are obliged to 
turn down orders. Overone million tons of rails 
have been contracted for for next year’s delivery. 

The construction of oil pipe lines from the 
Texan and Californian oil fields to the sea shore is 
engaging capital. Three or four such lines are 
under construction in California to the coast. 
The Standard Oil Company will have its line 
finished by December. Anotheris a from 
Kern County, the great oil field to Port Hartford 
on the coast, crossing two mountain ranges, 
which call for unusual pumping facilities. Large 
oil beds are being discovered in Colorado. 

New industrial plants of great capacity are 
being started. One of the latest enterprises is 


for a steel plant, glass works, and locomotive 
works at Clentsburg, West Virginia, on the 
Ohio River, 150 miles below Pittsburg, at a point 
where maximum rail and water shipping facilities 
are available, and a minimum cost of fuel. The 
locomotive works will cost 1,000,000 dols., and 





500 men will be at work next April. The steel 
mill will cost 350,000 dols., and will afford em- 
fog oem for 600 men. The glass works will cost 

,000 dols., and employ 125 men. 

A new system for reducing gold and silver ores 
is being introduced at Baltimore, in which 
sulphuretted ores are converted into sulphates 
and thence to oxides, which, uniting with hydro- 
gen, leaves the product in a metallic state. The 
process avoids expensive crushing, stamping, and 
washing machines, The ore is broken up in the 
line of cleavige. 

Zine and lead ores continue to advance in 

Missouri. The mines are being worked to fullest 
capacity. The high prices paid are stimulating 
production over the entire district, and into new 
elds in Arkansas. Nearly all producers are 
——/ for new fields, and railroads are projected 
into the more promising new territory. The 
highest prices paid last week for zinc ores was 
42 dols. For lead ore 42 dols. per 1000 lb. 
delivered. Production of zine for 29 weeks 
301,409,130 Ib. ; lead, 135,546,420 lb. One of the 
largest veins of lead and zinc ever found in 
Kansas or Missouri has been struck at Baxter 
Spring, and is 20ft. thick at a depth of 50ft. 

Steel trade conditions could not be more 
satisfactory to producing interests except from 
the one point of view, viz., that the scarcity may 
result in such an advance in values as will 
materially check enterprise. The stronger com- 
binations and the larger independent interests 
are all determined to meet all demands at current 
rates. A vast amount of business continues to be 
done for next year’s delivery, and the call for 
next year’s supplies appears to be growing every 
week. The scarcity of foundry iron is pro- 
nounced. German billets continue to arrive. 
Structural material is in very urgent request, 
and the plate mills are crowded to the utmost 
limits of capacity. Steel rail mills are booking 
orders at the present time for as late as mid- 
summer delivery next year. 

The only ripple in the wages situation is the 
refusal of the Amalgamated Association of Iron, 
Steel, and Tin Workers to accept a 25 per cent. 
reduction in wages, in consequence of which the 
order of 1,500,000 tin boxes for the Standard Oil 
Company cannot be accepted. 

Labour generally is quiet. The anthracite 
strike is about the only exception. Since last 
week’s convention of miners at Indianapolis the 
anthracite managers are discouraged. The action 
of that convention makes it possible for the 
miners to hold out indefinitely. 


New York, July 3st. 

Commercial conditions have begun to improve 
about a month earlier than usual. When the 
industrial conditions are understood, the fact is 
not surprising. Speaking broadly, stocks in all 
industrial and commercial channels arelow. The 
distribution of merchandise has been so active 
that stocks have been absorbed up to the wheels 
and furnaces. The midsummer dulness has been 
of short duration. Every indication points to a 
continuance of the demand which has been main- 
tained since the opening of the year. There are 
no exceptions to this statement. There are no 
evidences of any accumulation of goods or 
merchandise or material, but on the contrary, 
there are many evidences of scarcity. The iron 
and steel makers are particularly fortunate, and 
many of them are already questioning the pro- 
priety of increasing their engagements for the 
coming year until they can have more assurances 
than at present as to the cost of their raw 
material. The Lake Superior ore regions are 
taxed to their utmost capacity, but it is expected 
in some quarters that the new developments now 
in progress will by another season sufficiently 
increase the facilities to enable all requirements 
to be met promptly. From the best information 
that can be had a considerable increase in ore pro- 
ducing area will be available by the opening of the 
coming season. 

The anthracite strike is now in the second stage 
of its existence. Funds are coming forward from 
the bituminous miners. The promptness with 
which it comes, as well as the volume of assistance, 
are the two factors which will determine the out- 
come of the strike. The consumers of coal have 
been able to piece out with bituminous coal and 
coke. The bituminous capacity is being taxed 
to its utmost. Itis the policy of the miners to 
interfere with this supply as soon as they can put 
the machinery of interference into operation. 
Then, by supplying means they expect to win. 
The anthracite company shows no disposition 
whatever to yield in any respect, and both sides 
are now bringing all their resources to bear. On 
the surface, the anthracite miners appear to have 
the advantage. They appear to be supported, 
and the Western miners are ready to lay down 
their picks when called upon, to stop the ship- 
ments of bituminous coal to the East. 

The steel industry is still on a strain. Con- 
siderable crude and some finished material is 
arriving from abroad. Foundry iron continues 
very scarce. Steel billets have declined in price 
50 cents nominally at least. Other kinds of 
finished material are coming in to fill immediate 
requirements. All capacity is everywhere over- 
sold from periods running from a few weeks to 
twelve months. Prices remain practically where 
they were last week. Urgent buyers, who must 
have material for prompt delivery, are obliged to 
pay more than the ruling prices. The present 
midsummer dulness has served notice on a good 
many that the producing capacity is nearer meet- 
ing the demands of the market than was supposed 
two months ago. 

An enormous amount of bridge - building 
material will be contracted for during August for 
winter delivery. The prices for it are already 

ractically de ermined. Makers of plate iron 
oes likewise been called upon to name their 
bottom prices for large quantities of material, 
and the placing of these orders will tax the 
capacity of the mills for the entire autumn, 
There is also a probability that the users of 
merchant steel who manufacture agricultural 
implements will be in the market for — 
for late winter and early spring delivery. These 
cases are cited in order to show the trend of 
demand on this side. It is impossible to figure 
out with any degree of decision how much 
material will Le wanted from abroad. Present 
ap nces indicate that the orders will be large 
and continuous, Agents of buyers are reticent 





as to what is wanted. The general situation has 
improved during July, mainly because of the 
opening up of so many new enterprises. An 
enormous amount of construction work isin pro- 
gress, in which manufacturing plants form an 
important item. Shipbuilding work is also 
absorbing the usual supply. Car-building plants 
are being enlarged, and one very large pressed 
car plant is now under construction. The urgent 
demand for the coming two or three years will be 
rolling stock for railways. 








THE NEWPORT HARBOUR COM- 
MISSIONERS’ WEEKLY TRADE 


REPORT. 
Stream and house coal markets.—Owing to the 
holidays colliers have not yet resumed work, 
and quotations remain the same as last week. 
Exports for week ending August 2nd: Coal, 
foreign, 70,763 tons; coastwise, 15,392 tons. 
Imports for week ending August 5th: Iron ore, 
8730 tons; manganese, 2850 tons; pig iron, 
eee silver sand, 600 tons ; pitwood, 4181 
8. 

Coal : Best steam, 13s. 3d. to 13s. 6d.; seconds 
12s.; house coal, best, 15s.; dock screenings, 8s.: 
colliery small, 7s, 3d. to 7s. 6d. Pig iron: Scotch 
warrants, 56s, 3d.; hematite warrants, 60s. f.o.b. 
Cumberland prompt; Middlesbrough, No. 3, 
51s. 14d. Iron ore: Rubio, 14s. 9d. to 15s.; 
Tafna, 15s. to 15s. 6d. Steel: Rails, heavy 
sections, £5 10s. to £5 12s. 6d.; light ditto, 
£6 10s. to £7 10s. f.0.b.; Bessemer steel tin- 
plate bars, £5; Siemens steel tin-plate bars, 
£5 2s. 6d., all delivered in the district, cash. 
Tin-plates: Bessemer steel coke, 13s. 6d. to 
3s. 9d.; Siemens, coke finish, 13s. 9d. to 14s. 
London Exchange telegrams: Copper, £52 12s. 6d. ; 
Straits tin, £127 lds, 








TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


THE death is announced, on July 24th, of Mr. 
Francis D. Mott, late vice-chairman, and for 
twenty-five years partner in the firm of Denny, 
Mott and Dickson. 

Messrs. ASKHAM BROTHERS AND WILSON, 
Limited, have received an order from the Shef- 
field Corporation for toughened crucible cast 
steel points and crossings. 

WE are requested to state that D. Bruce 
Peebles and Co. have secured the contract for 
the motor equipment of the Tokio Imperial Dock- 
yards. There will be installed about 200 motors, 
varying from 4 to 40 brake horse-power. 

WE are informed that the businesses of Tippers 
and Eaton, Uttoxeter; Wall Grange Brick and 
Tile Company, Wall Grange; Froghall Stone- 
crushing Company, Froghall, have been amalga- 
mated as and from August Ist, and formed into 
a private limited company, trading as the Plaster 
Brick and Stone Company, Limited. 

Messrs. LOUDON BROTHERS, of Johnstone, near 
Glasgow, inform us that they have taken over the 
machine tool business of Sharp, Stewart and Co., 
Limited, Atlas Works, Glasgow, and having ac- 
quired the patterns and drawings, they are 
prepared to execute orders for the special and 
general machine tools manufactured by that firm. 

ON July 31st the directors of the Charing Cross 
and Strand Electricity Supply Corporation, 
Limited, after providing for debenture and other 
interest and dividend on preference shares, 
declared an interim dividend at the rate of 8 per 
cent. per annum for the half-yearended June 30th, 
1902, and carry forward £19,734 

THE British Fire Prevention Committee has 
been invited to aid in organising an International 
Fire Exhibition in London, to take place May to 
October, 1903. The whole of the business arrange- 
ments will be undertaken by the London Exhibi- 
tions, Limited, whose extensive buildings and 
gardens at Earl’s Court will be entirely devoted 
to this exhibition. The organisers of the exhibi- 
tion will be assisted by an influential Advisory 
Council, representing all the interests involved, 
and special sub-committees will be formed in 
different foreign countries with the view of making 
the international element thoroughly representa- 
tive. 








IRON AND STEEL MANUFACTURE IN INDIA.—A 
correspondent writes :—The rapid development 
of the natural resources of India in recent years 
has not extended to the working of the iron ores 
of the country, but there is now every prospect 
that the iron and steel industry will attain 
substantial dimensions in the near future. Mr. 
Jamsetjee N. Tata, the well-known merchant and 
philanthropist of Bomhay, is now in England, and 
will shortly be visiting both Germany and 
America in connection with a concession he ha- 
obtained for working extensive and rich iron ores 
in the Lohara and Pepulgaon districts of tle 
Central Provinces. Experiments for smelting 
iron ore in those districts made some years azo 
did not answer owing to the unsuitability of the 
locally-produced coal for “‘ coking.” But, on te 
occasion of a former visit to England, Mr. Tata, cn 
bringing the matter to the notice of the Secretary 
of State, was strongly urged by him to seek a 
solution of the difficulty, and to organise a 
scheme for the utilisation of the mines. Mr. Tata 
accordingly applied for and obtained the neces- 
sary concessions, and referred specimens of the 
ore, obtained by drilling, and various technical 
questions, to experts in Germany and America, 
Not only has the difficulty in respect to smelting 
with the inferior coal locally procurable bcen 
overcome, but the reports on the specimens are 
highly satisfactory. The experts are agreed that 
when the industry is organised the Central 
Provinces will take rank as ssing iron 
deposits scarcely equalled in value and extent 
by any existing mines throughout the world. 
Limestone for “ fluxing” is available to an un- 
limited extent, and everything requisite for the 
establishment of large steelworks is within easy 
reach of the iron ores. On his return to India in 
the winter Mr. Tata will lay down a trial plant 
with a view to demonstrating the capabilities 
underlying the concession he has obtained. 





THE PATENT JOURNAL. - 
Condensed from “The Tustrated Official Journal of 


Application for Letters Patent. 


{*@~ When inventions have been “‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


23rd July, 1902. 


16,345. Lowgrine Hopper for Srackinc Macuings, G. 
H. and A. M. Innes, Hitchin. 

16,346. Grinpine Mitts, J. G. Barford and J. E. S. 
Perkins, Peterborough. 

16,347, MECHANICAL APPLIANCE for ENVELOPE DAMPERS, 
W. Kidson, Glasgow. , 
16,348. Prorectinc Po.isHine Boss, H. Cubley, Bir- 

mingham. 
16,349. Boots and Sxozs, W. H. Duncan, London. 
16,350. ConsTrucTING KNICKERBOCKERS, C. Richards, 
Liverpool. 
16,351. Compinc Macutvgs, W. Holdsworth, Halifax 
16,352. Fis Hooks, T. Baylis and J. H. Smith, Bir- 
mingham. ‘ 
16,353. Towacco Pips, T. Fennelly, Nottingham. 
16,354. Execrric AccumuLators, H. Danzer, Man- 
chester. 
16,855. PROTECTING PERISHABLE OssEcTs, J. Roper 
and W. C. Haigh, Manchester. : : 
16,356. TRatLine Cars for Cycigs, R. Kendrick, Bir- 
mingham. 

16,357. AuTomaTic Foa-sicnaL for RatLways, R. 
Norton, Manchester. ; 

16,358. ELECTROLYTIC Processgs, L. Gurwitsch, Man- 
chester. 

16,359. Batt or Fioat-cocks, T. Hill and J. Houghton, 
Sheffiel 

16,360. Lace Cottak Banp and Bett Support, E. 
Curwen, Brighton. 

16,361. SELF-cLosInc VENT Pzo, J. Worrall, Old- 
ha: 





m. 

16,362. Ring Bryper, P. Coates, Bentham, R.S.0O., 
forks. 

16,363. ECONOMICAL AERATION of Liqurps, A. P. Swan, 
Dundalk. 


16,364. InconPoRATING or Mixinc Corron Waste, T. 
R. Marsden and Platt Bros. and Co., Limited, Man- 
chester. 

16,365. MANUFACTURE of Fitz CLEANERS, E. Ashworth, 
Manchester. ‘ 

16,366. Dravcutinc Lager Beers, H. E. Wright, 


asgow. 

16,367. Hggts of Boots, A. and T. Leadbeater, 

Leeds. 

16,368. CompiseD Huss and FREg-wHEEL CLUTCHES, 
V. Riley and the Riley Cycle Company, Limited, 
Coventry. 

16,369. CycLE Gzarina, A. Pringle, Belfast. 

16,370. ReacHine Rops, A. C. Geen, Surbiton, Surrey. 

16,371. Pweumatic Tirgs for CycLe WHEELS, N. Wood, 
Manchester. : 

16,372. FIREPROOFING TEXTILE Fasrics, H. Grimshaw, 
Manchester. 

16,373. MrrTat Rives for Hoxtpinc Keys, H. P. 
Lavender, Wal : 

16,374. CycLe Pepats and ATTACHMENTS, J. Y. Biddle, 
Manchester. 

16,375. MorsTeNtInc Arr, C. H. Prétt, Barmen, 


ermany. 
16,376. Saints, C. M. Kennedy, Glasgow. : 
16,377. FURNITURE Po.isH, J. Riddles, Worthing. 
16,378. Fasrentnes for Cicar Cases, J. 8. Campbell, 


ndaon. 
16,379. PowER-TRANSMITTING APPARATUS, A. Hunnable, 


London. , 
16,380. SHutrte Locks for Looms, F. A. Mills, 


mdon. 

16,381. Means of Escape from Buripincs, L. Barlow, 
London. 

16,382. Woop PressErs, W. Lawrence and W. Law- 
rence and Co., Limited, London. 

16,383. RecEPTacLes for Conveyina Foop, F. E. R. 
Ablett, London. 

16,384. Boor Toncug Fastener, L. T. Davies, 
London. 

16,385. Propuctyc Raisep Surraces on Mica for 
Movu.pixe Purposss, P. P. Harvey and C. Sureties, 


London. 
16,386. AIR INLET or NON-RETURN VALVE, T. Burrows, 
mdon. P. 


16,387. Dust-cap for BaLaNnce EscAPEMENTS, 


Moosman, London. ; 
16,388. GENERATORS for ACETYLENE Gas, F. Schmidt, 


mdon. 
16,389. In~tuMmNATING Motor Cars, F. Schmidt, 


London. x3 
goo hos Stanp, J, Richards and J. A. Willis, 
mdon. 
16,391. ELecrric IncANDESCENT Lamps, G. Weissmann, 
London. 
16,392. CasH Recisters, M. G. Wood and Auto-Check, 
Limited, London. 
16,393. Protectinc Device for Omnipuses, H. G, Hills, 


mdon. 

16,394. ADJUSTABLE ELEctric Resistances, G. L. 
Addenbrooke and L. Robinson and Co., London. 

16,395. Stzam Traps, H. Ertel, London. 

16,396. Prugs, A. E. Williams, London. 

16,397. TREATMENT of SPENT HypRocHLoric Acip, H. 
E. Howard and G. Hadley, London. 

16,398. BASKET-MAKING Macutngs, E. Horton, London. 
16,399, Fan-LighT Openers, Tonks, Limited, and W. 
Sparks, London. é 
16,400. ConstrucTION of WaLLs, W. Challoner, Black- 


1. 
16-401. PREVENTING Sparks Passinc from the FuNNEL 
of a Locomotive, F. E. Rogers and E. Hosking, 


London. 

16,402. WIRELEss TELEGRAPH Systems, H. Shoemaker, 

mdon. 

16,403. WeIGHING APPARATUS, M. Pli, London. 

16,404. Fastentnes for Mait-Bacs, R. H. Easdown, 
Liverpool. ’ 

16,405. MANUFACTURE of Topacco, A. Prior, Liverpool. 

16,406. WATERPROOFING CovERED WiRks, G. E. Heyl- 
Dia, Liverpool. j 

16,407. Steam Boriers, E. Hough, Liverpool. 

16,408. Traps for Game, L. Thévenot, Liverpool. 

16,409. Packrne Device, C. Dupont, London. 

16,410, ConsTRUCTION of CoIN-FREED APPARATUS, J. B. 
Lewthwaite, London. 

16,411. RestLientT Tikes fur RoapD VEHIcLEs, H. Car- 
mont, London. 

16,412. Strzam Pomps, A. N. Sancowsky, London. 

16,413. Steam CONDENSER for Motors, C. M. Shaw, 


mdon. 
16,414. Leap Perncits, C. R. von Schemnitzky, 
London. 
16,415. Movinc Tramway Points, F. M. Moody, 
Lond 


ndon. 
16,416. NON-REFILLABLE Borries, C. F. Halliley, 
Londo: 


24th July, 1902. 
16,417. Spuppina Weeps, &c., F. A. Miles, Ashford, 
ent. 
16,418. Heap CoLtar for Horsgs, S. Bill, Birming- 


am. 
16,419. Weavine SHuTTiss, A. J. Davidson, Crossgar, 


Co. Down. ¥ 
16,420. Lamps for Crcizs, W. H. Humphreys, Liver- 


pool. / 
16,421. Drain Jornts, A. Mason and E. Tomkinson, 


Surbiton. 7 
16,422. Economisers for Lime Kuitns, T. Ryan, 


Buxton. é 
16,423. DRawine Boarp EpcE Cup, T. Cox, Birming- 
m. 
16,424. WorkInG TrRaMway Pornts, W. F. Waddell, 
G@ Ww. 
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16,425, OurpooR Seats, T. H. Hill, Liv 1. 
—— Foot-rest for CHURCHES, HL. Wil 


poo! 
16,427, TRANSMITTING GEaR for Motors, E. L. Cooper, 


, Liver- 


irmin > 

16,428. GEaR for Bicycixes, H. and H. O'Reilly, jun., 
ublin, 

16,429. Maxine Saw-siapgs, R. Lindenberg, Barmen, 


'y- 
16,430. TRamcarR Seats, F. J. Smedley and H. Lith- 
gow, Manchester. 
16,431. WooL-carpinc Enorngs, H. Thornton, Man- 


ester. 
16,432. WooL-carpine Enoinges, H. Thornton, Man- 


chester. 

16,433. Woo.-carpiInc Enornes, H. Thornton, Man- 
chester. 

16,434. COMBINATION PLEasuRE Car, W. Brunton, 
‘el 


16,435, FasTENINGS for Porrmantgavs, T. Wilcox, Bir- 
ming! \. 

16,436. Ark Compressors, &c., J. and G. Keith, 
w. 


G 

16,437. SteERING MecuanisM for ToreEDogs, J. White- 
head, Manchester. 

16,438. Printing CoLour on Fasrics, The Calico 
Printers’ Association, Limited, and J. Nuttall, Man- 
chester. 

16,439. InFants’ Cots, W. L. Bullows, London. 

16,440. Process for Maxine THREAD Paper, C. Lipp, 
London. 

“=. Serine Matrress, J. Kaiser, Aix-la-Chapelle, 


ermany. 
— Printinc Macuryes, C, L. Burdick, 
mdon. 

16,443. TRawLinc Ggar, J. W. Smith, W. Stringer, and 
W. Street, Sheffield. 

16,444. PosITIVE-GEARED CaTtcH MovEMENT, J. Rettie, 

16,445. SAND-PAPERING Boarps, &c., W. Osment, 

ndon. 

16,446. Nut Locks, R. Minges and J. Ewell, London. 

16,447. VeLocipgepg, A. H. P. Blunt, London. 

16,448. Serines for Hancinc Lamps, T. Ryland, 
London. 

16,449. ELEcTRICAL CoMMUNICATION between STATIONS, 
J. T. Armstrong and A. Orling, London. 

16,450. Power TRANSMISSION for VELOCIPEDES, T. H. 
Tittley, London. 

16,451. iLway Rats, W. Kuske, London. 

16,452, Lamp Burners, F. Limper, London. 

16,453. AppLIANcE for Savinc Lirs at Frrgs, 8. Pattis- 
son, on. 

16,454. Tramway Jott, J. Crawley and J. Tourell, 


London. 
16,455. Pickine Up TaBLk-TENNIS Batts, F. V. Lux- 
moore, London. 
16,456. Recor, Brakgs for Guns, E. J. Mead, London. 
16,457. Fisu-pLatss, E. J. Mead, London. 
16,458. Rarmway Way, O. P. Dorman, 


ndaon. 

16,459. Mortark Boxss, F. J. Pollard, Romford, 
ssex. 

16,460. Letrerine for Trunks, T. W. Rogers, Peter- 


rough. 

16,461. Exrracrine Propucts from Lug, J. Tcherniac, 
ndon. 

16,462. Pumps, L. S. Meintjes, London. 

— MANUFACTURING Rops, R. and M. Mannesmann, 
ndon. 

16,464. Rotary Enoivgs, G. W. Bryant, London. 

16,465. Water Bortz, E. H. Cooper and A. R. Per- 


ins, Southsea. 

16,466. Transport Tickets, E. E. Graves, Kingston- 
on- eS. 

16,467. Winpow Fasteyers, J. H. Thornton, Kingston- 
on-Thames. 

16,468. Caeck Vavegs, P. R. J. Willis.—(H. C. Clarkson, 
United States.) 

16,469. Wrxcues, G. F. Baylis, London. 

16,470. Rock Dritis, H. J. Wright, London. 

16,471. Re-sHaprine RoLtitED Propucts, H. H. Lake.— 
(B. H. Abbot, United States.) 

16,472. SEwinc Macuinegs, W. L. and B. C. Webster, 


ndon. 
16,473. Drvick for Hoipine Soap, &c., A. E. Dusek, 


ndon. 
16,474, Srgam Borxers, R. R. Ferrier.—(J. Macartney. 
Yew South Wales.) 
—_ DIsInFEctTant for WATER-cLOsETS, T. J. Watson, 
ndon. 
16,476. Hoss Nozzigs, C. R. Harris, London. 
16, a Guns, H. W. Holland and T. Woodward, 
mdon. 
16,478. SurncicaL Appiiances, L. Froc, London. 
16,479. DryInc Macutings, E. Gessner, London. 
16,480. Nur Locks, F. Hart, F. J. and G. H. Bolinger, 
London. 
16,481. Lock-nuts, A. C. Foot, London. 
16,482. Button-Hooks, T. W. Hill, London. 
16,483. Fastenrnes for Wispow Sasugs, H. Swann, 
London. 
16,484. Mats, C. A. Mercier, London. 
16,485. CARBON-BRUSH HoLpER for Dynamos, FE. Gaud, 


ndon. 

16,486, Macuiye for Beatinc Wuirs of Eaa, F. Isaac, 
mdon. 

16,487. Process for Propucine Fasrics, J. Kiister, 


mdon. 
16,488. TomBLER SwitcH, A. Vandam and T. H. Marsh, 
London. 
— ee Moror, H. Sefton-Jones.—(E. Cantono, 
taly. 
16,490. CuEecK Vatvss, J. B. Wright, Liverpool. 
16,491. Brakes, L. E. Pilkington and J. B. Wright, 
Liverpool. 
16,492. ELtecrric Cut-out, H. Leitnerand R. N. Lucas, 
London. 
16,493. Securtnc Rattway Rais, C. B. Smalman- 
Smith, London. 
16,494. Locks, L. Lyndon, London. 
16,495. AuToMaTiIC ELECTRIC CHAIN-WELDING MACHINE, 
o - Bousfield.--(“‘ Union” Actiengesellachaft, Switzer- 
and, 
16,496. Apparatus for Courtine Cars, W. F. Gould, 


London. 

16,497. Sanprinc Roaps, H. E. Larsson and C. A. Green, 
London. 

—, Locxinac Nuts of Botts, D. Hildersley, 


London. 

16,499. Fittine Bortiss, 8. 8. Bromhead.—(E. Rieser, 
United States.) 

16,500. Krys with GLoBULAR CHANNEL, A. Frederiksen, 
London. 

16,501. Gear, D. McMillan, London. 

— Knockers for Doors, W. Pepper, Deal, 

en 


25th July, 1902. 


i. Rim Brakes for Bicycies, J. W. Hearn, 


maon,. 
— Caz Courtine, E. B. Lupton and J. M. Porter, 
se 
16,505. Larus, J. Carson, Hampton-in-Arden, War- 
wickshire. 


16,506. Macuivg for Winpina Hoss, H. Neal, Great 
imsby. 
16,507. Firg-Escapss, O, Tardif, Kingston-on-Thames. 
16,508. Mecuanism for Looms, A. Smith and 8, Jack- 
son, Keighley. 
16,509. Divine Aprons, D. Levenson, Glas gow. 
16,510. Maxive ComprEessED Fug, A. A. Haigh, Man- 


chester. 

16,511. Means for DisT1Liinc Coat Tar, J. Archdale, 
Manchester. 

16,512, Mepicat Sroor, C. A. Holte, Manchester. 

16,513. SELLING Cigars with Marcues, R. H. Hughes, 
Manchester. 

16,514. Utitisine Scraps of Soap, J. T. Johnson, Man- 
chester. 

16,515. PLATEN Printixc Macuings, A. Holmes, Bir- 
mingham. 





16,516, Borr.e-wasHInc Apparatus, H. E. Wright, 
G Ww. 
16,517. Screw-cuttine Device for Latuss, R. Hunter, 


gow. 
16,518. Manuraturine Saw Toorn Wire, C. W. I. 
Leather and P. and C. Garnett, Limited, Halifax. 
16,519. Bricks for Burtpinc Purposss, T. Brindle, 
Manchester. 

16,520, Lupricatinc AxLEs, H. Rogerson and J. M. 
Stubbs, Manchester. 

ag on Execrric Lirt Conrrotier, P. Dewhirst, 


poo 

16,522. Dry Sats, J. B. McIndoe, Paisley. 

16,523. Borriine Liquors, J. Nicholas and E. C. Evans, 
Waterloo, Lancs. 

16,524. Banp MerTAL-saAWING Macuing, J. A. Main, 
Glasgow. 

16,525. CoNTROLLING VALVE for Enorngs, R. Richard- 
son, Glasgow. 

16,526. Lapis’ NecK-Banpbs, M. R. and E. Cameron, 
Dundee. 

16,527. SecURING PROPELLERS to Suarts, B. J. Maloney, 
Edinburgh. 

16,528, SHEARING Macuing, H. Stolpe, Berlin. 

16,529. REDUCING ATTENUATION of ELECTRICAL WAVES, 
M. I. Pupin, London. 

sey om _—— and Lata Burnps, P. Hurst, 


Cardiff. 
— SIGNALLING on Tramways, J. F. Maples, Shef- 
e 


16,532. Carprine Enoing Fiats, A. Lees and Co., 
Limited, and R. Taylor, jun., Manchester. 
— Carriack Sprines, T. C. Hatton, Birming- 


am. 
16,534. Eygciasses, M. and R. Ballantine, Glasgow. 
16,535. Apparatus for Maxine Toora Crowns, J. H. 
G , London. 
16,536, Rerms Houper, W. E. Stallard, Birmingham. 
16,537. CotLaR Stup, G. D. Brinton, London. 
16,538, Cricket Bats, A. R. Walton, London. 
16,539. Stups, H. Owen, London. 
b. . CaLcuLtatine Suipe Rue, A. Fastlinger, 


mdon. 

16,541. Cas TeteGRaPpH and Winpow Cartcu, H. F. 
Keen, London. 

16,542. Taps, &c., A. D. Cryer and C. W. Forward, 

anor Park, x. 

16,543. Drivine Taps, A. D. Cryer and C. W. Forward, 
Manor Park, Essex. 

16,544. Tap Wrencu, A. D. Cryer and C. W. Forward, 
Manor k, Esse 


. x. 
16,545. Stgam Traps, W. M. Still, London. 


16,546. CrrcuLak Mounr Cutrer, F. F. Pulman, 
‘Watford, Herts. 
16,547. Boox for CasING-IN MACHINES, F. D. 


Ferps 
Taylor and The Smyth Manufacturing Company, 
London. 
16,548. CLEANSING Paintep Surracss, E. J. Watkins 
and W. H. Screeton, London. 
16,549. DgLiverinc ComMopitizs, M. T. Wallace, 


mdon. 
16,550. ContRoLLING CurRENTs for S1cNaLive, 8S. P. 
Thompson, London. 
sas vom TREWORK for Usk in Partitions, J. T. Szek, 
ndon. 
16,552, Musica Specrrouy, D. H. Shuttleworth-Brown, 
South Wimbledon, Surrey. 
16,553. Book-MaRKER, C. E. D. Mitchell, London. 
16,554, Guipine the Hanp when Writ1no, H. Lasowski, 


mdaon. 
16,555. Werts for Venictes, B. G. M. Baskett, 


London. 

16,556. ELectric Furnaces, G. Brewer.—(E. R. Taylor, 
United States.) 

16,557. Sarery Strrrvups, F. J. Briggs, London. 

16,558. Macutnes for Grinpine Stext, The Hoffmann 
Manufacturing C y, Limited, and E. G. Hoff- 
mann, London. 

16,559. a Mitte, A. J. Boult.—(7. 7. Gaff, United 
States. 

16,560. DeczRMInc Maize, A. J. Boult.—(T. T. Gaff, 
ODnited States. 

16,561. GLovE Fastengrs, H. Cohn, London. 

16,562. DentaL INstruMENTs, C. R. Basford, London, 

16,563. Cooxine Foop, G. Farquhar and R. North, 
London. 

16,564. ELECTRICALLY CoNTROLLED AIR Brakes, C. D. 
nn and Halske Aktien Gesellschaft, Ger- 
many. 

16,565. TeLescopic Lire Preserver, G. C. Hickman 
and H. C. Heard, London. 

16,566. Traps for CatcHine Micg, G. Smith, London. 

16,567. Construction of Bata Capinets, J. Taylor, 


London. 
a Putp, A.-M. dit H. de M. de Ballore, 





2 





mdon. 
16,569. TREATMENT Of METALLIC Ox1pgs, F. C. Weber, 
mdon. 
16,570. RatLway Foc SiGNALuinc, Clayton and Co., 


mdon. 
16,571. Puttgys, C. W. A. Taylor and J. Storey, 
ive 
16,572. Reoviaene Bo.ts into Strong, J. Welton, 
Liverpool. 
16,573. Mixtures of Arr and Gas, B. L. de Laitte, 
ive! 
16,574. Motor Veuic.es, H. M. McCall, Liverpool. 
16,575. Mgasurinc Execrricat Resistance, J. W. 
Record, H. Brooker, and W. H. Goss, London. 
@ Goons from Morn, C. J. Malings, 


16,577. CENTRIFUGAL Fans, J. A. Hart, London. 

16,578. Packine Sueets of Paper, H. H. Lake.—(C. B. 
Cottrell and Sons Company, United States.) 

16,579. Pump for Compressine Gasss, C. E. Lacy-Hul- 
bert, London. 

16,580. Pipg Caps for Surps, L. Briant, London. 

16,581. Prpg Caps, F. G. P. Preston and J.A. Ramage, 
London. 

16,582, BreEcH-BLocK for Firg-arms, C. Francotte, 
London. 

16,583, Firg-arms, C. Francotte, London. 

16,584. EXHAUSTING the Arr from Cans, W. E. W. 
Cates and The Vacuum Tin Syndicate, Limited, 
London. 

16,585. ComBInaTION Toot, B. B. Feltus, London. 

16,586. Orncan Support, C. M. Wiseman, London. 

16,587. Lirz PREsERVER, W. P. Tibbits, London. 

16,588, Loc Loapine Devicg, W. Sauntry, London. 

16,589, GirpERs, A. E. Williams, London. 

16,590. Extract of Corrgeg, E. Shaw, London. 

16,591. PHoTtocRaPHiIc Apparatus, J. H. H. Duncan 
and F. Gowenlock, London. 

16,592. CLosurnEs for Jars, J. Y. Johnson.—(A. Weissen- 
thanner, United States.) 


26th July, 1902. 


16,593, ReauLaTina the Fiow of Liquips, P. W. 
Harrison and T. Webb, St. Helens, Lancashire. 

16,594. TwisTInc Frames, C. H. McCall, Banbridge. 

16,595. RIDDLE Pan, A. Thompson, Llanelly. 

16,596. Potato Masuers, J. A. Schmidt, Barmen, 
Germany. 7 

16.597. WIRELEss TeLEGRAPHY, J. T. Studley, London. 

16,598. LABOUR-SAVING BepsTEaD, J. W. Petavel, 
Yarmouth, Isle of Wight. 

16,599. INTERNAL CoMBUSTION Enornegs, R. C. Ayton, 
London. 

16,600. Drawers of Stationary Capinets, H. L. 
Cooksley, Bristol. 

16,601. Pen Extractor, J. A. Jackson, Birmingham. 

16,602. Biscurr Ccrtinc Macuines, T. and J. Vicars, 
jun., Liverpool. 

16,603. Stzam Generators, G. Pickles.—(A. Hersch- 
mann, United States.) 

16,604. Tipprnc Wacons, D. Gray, Glasgow. 

16,605. Lupricatine the AxLes of Wacons, M. Fryar, 


Derby. 

16,606. Non-sPILLING Om Lamp, A. E. Hewison, 
Belvedere, Kent. 

16,607. Lace Curtains, H. H. Walduck and R. Owtram, 
and Co., Limited, Glasgow, 





16,608. Fastener for Hat Guarps, E. Apperly, 


mdon. 
16,609. Hggex Prorecror, J. T. Sutcliffe and W. 
Thornber, Burnley. 
16,610, ExgecrricaL Switcugs, R. Hadley and F, J. 
Taylor, Birmingham. 
16,611. Fitter Bsps for Puriryina Ftuips, J. E. 
Bennett, Manchester. 
16,612. Swircu Boarps for Street Fire ALARMs, W. 
w, Manchester. 
— Smoke Consumer, J. A. Bottomley, Man- 
te 


chester. 
16,614. Startina Exp.osive Enarngs, 8. E. Poole, 
G 


we 
16,615. ees of Gasgs, R. J. Lévy and A. 





, 
16,616. SELF-LUMINoUs GLass Mosaic Surraces, A. 
Schuler, London. 

16,617. Tippine Macurygs, W. J. Summerill, Bristol. 
16,618. Waste Or Puririer, 8S. H. H. Barratt and 
The United Asbestos Company, Limited, London. 
16,619, CaILDREN's MAIL-caRTs, é. L. Young, London, 
16,620. Fisninc Reg. Howpers, P. Tcherkassov, 


ndon. 
16,621. Fite for Lerrers and Invoices, C, J. Malings, 
mdon. 
16,622. Cuisgis, A. Hohl, London, 
16,623. Recepracies for Breap, H. Widmer, London. 
16,624. Pencm Caskes for UMBRELLA Sticks, F. 
Czilinsky, London. 
16,625. Ruspgr Suction Hook, R. Gough, London. 
16,626. Fexpinc Mera to Linotype Macuings, W. H. 
Lock.—(The Mergenthaler Linotype Company, United 
States.) 
a Caszs for DispLayinc Menvs, H. B, van Daalen, 
ni 





on. 
16,628, Stampine or PuncHinG Toors, W. Neuendorff, 
London. 
16,629. Neocatives for Pooto Printine, F. W. Steven- 
son and J. D, Shackleton, London, 
1 age for Burrer Boxgs, L. 8. Crawshaw, 
mdon. 
16,631. Bate Trg Fasten1nos, E. Hale, Live a 
16,632. anal Grinpinc Ro.iigrs, J. Konegen, 
Live 
4 MAKING STRENGTHENED Papgr, O. Hoffmann, 
ive: 
sy oN PortaBLE Sanitary Dust Bry, G, Olliver, 
mdon. 
16,635. Forminc Hotitow Biooms, J. G. Inshaw, F. 
and F. Billing, and P. Collins, London. 
16,636. Rorary Enoines and Pumps, J. A. Torrens, 


on. 

16,637. Device for Gengratine Stream, T. 8. Po-jui, 
London. 

16,638. Musica. LystrumeEnts, J. R. C. Galf, London. 

16,639, TrovsER Braces, J. L. Lewinski, London. 

16,640. Macutne for Curtinae Dover, P. Mieleke, 
London. 

16,641, Necative System for TeLe-pHoToGRaPHy, K. 
Martin, London. 

16,642. Cover for Inxpots, C. Vuillard, London. 

16,643. Gas Burners, P. Lamure and P. E. Meg?, 


mdon. 
16,644. Brake for Rattway Wacons, A. Spencer, 


London, 
16,645. Cigar Casgs, A. Barker and W. Stranders, 
London. 
16,646. Bast Furnaces, L. Keyling, London. 

16,647. Sprina Vent Vatvs, 8. Gridley, London, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





692,253. Track Sanper, N. B. Dodge, Fitchburg, 
Mas3.— Filed July 8th, 1901. 

Claim.—(1) In a device of the kind described, a sand 
pipe, a sand supply therefor, and means for creati 
a@ partial vacuum in said pipe for discharging sai 
sand, said means comprising a series of apertures at 
one side of said pipe extending obliquely through said 
side of said pipe, and means for forcing a blast through 
said apertures toward the vutlet of sai pipe. (2) Ina 
sanding device for locomotives, a sand pipe having 





at its lower end a discharge nozzle, the locomotive 

having a steam air pump, a blast tube forming the 

upper wall of the discharge passage of said nozzle and 
rovided with oblique holes directing a discharge 

Blast downwardly in said nozzle, and a steam pire for 

providing steam to said tube, said steam pipe being 

connected to the exhaust of the air pump of the 
engine. 

692,366, Macuine ror Wetpino Links, W. Scrim- 
geour, jun., and J, Bunte, Portsmouth, Va.—Filed 
April 1st, 1901. 

senate In machine for welding links, the com- 
bination of pressing jaws and mechanism for causing 











the jaws to bear vely from one end to the other 
on the sides of the link, substantially assetforth. (2) 


——————————— 


In a machine for welding links, the combination of 
a former, pressing jaws and means for causing the 
jaws to bear progressively from one end to the other 
on the sides of the link, substantially as set forth, (3) 
In a machine for welding links, the combination of a 
former, movable arms, pressing jaws pivotally cop. 
nected to the arms, and means for consing successive 

rtions of the apt to bear against the sides of the 
ink, substantially as set forth. 4 In a machine for 


welding links, the combination of a former, adjustable 


guides, arms movable through the guides, jaws 
pivotally connected to the arms, and means for 
reciprocating the arms, substantially as set forth, 


(5) In a machine for welding links, the combination 
of a former, pressing jaws, springs for holding the 
= normally at an angle to the major axis of the 
ormer, and means for reciprocating the jaws, substan. 
tially as set forth. () In a machine for welding links 
the combination of a former recessed adjacent to 
the point at which the weld is formed, pressing jaws 
and means for reciprocating the jaws, substantially 
as set forth. 


692,415, Apparatus ror SEPARATING GREASE FrRoy 
TEAM, W. J. Baker, Scarborough, England.—Filvg 
September 9th, 1901. 
Claim.—In apparatus for separating oil or other 
grease from steam, the combination with a casing into 
which the steam is introduced, provided with an inlet 

















and outlet, and with means for deflecting the steam 
between said inlet and outlet, of a device for lowering 
the temperature of the steam located adjacent to the 
inlet to said casing to facilitate the separation of the 
oil or grease, substantially as described. 


692,478. Mitt ror Roiiinc SeaMLEss Tunes, W. 
H. Robbins, J. J. Bye, and A, E. Jones, Ellirood 
City, Pa.—Filed May 21st, 1901. 

Claim.—({1) The combination with a roll having an 
enlargement provided in its inner side with a groove, 
and another enlargement provided with an inclined 
inner face, of a swage or die adapted to be interposed 
between the enlargements of the roll, and having a 
lug or tongue at one end to enter the groove in one 
enlargement and also having its opposite end inclined 
in conformity to the inclined inner face of the other 
ement. (2) The combination with a roll having 

ment provided in its inner side with a groove, 
ement provided with an inclined 
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inner face, and also having a threaded socket arranged 
intermediate of the enlargements, of a swage or die 
adapted to be interposed between the enlargements of 
the roll and having a lug or tongue at one end to 
enter the ve in one enlargement, and its opposite 
end inclined in conformity to the inclined inner face 
of the other enlargement, a bolt arranged in the 
threaded socket of the roll and having a head pro- 
vided with a threaded aperture, and a bolt bearing in 
said aperture and arranged to engage the inner end of 
the swage. 


692,896. Locomotive Borer, C. W. Newton, Balti- 
more, Md.—Filed June 5th, 1901. 

Claim.—{1) In a locomotive boiler the combination 
of the fire-box with a series of manifolds secured to 
the crown sheet and the sides of the fire-box and 
means for circulating the water through the manifolds. 
(2) In a locomotive boiler, the combination of the 
outer shell and inner shell or flue, the latter having a 
flat top with manifolds consisting of an upper hori- 
zontal header, a lower header conforming to the curve 





of the flue, tubes connecting said headers and tubes 
in the ends of both headers, and lower point of bottom 
header connecting the manifold F to the curved 
ion of the flue, tubes projecting from the upper 
eader and secured to the crown sheet, and means for 
bracing the crown sheet to and by the manifold, sub- 
stantially as described. (8) The combination in a 
boiler of the locomotive type of a cylindrical portion 
and sectional ion, the sectional portion being 
secured to and within the cylindrical portion by 
hollow brace connections, and the fire-box portion 
having depending sections secured to the crown sheet 
also by hollow connections, the section in the cylin- 
drical portion being adopted to circulate water 
through the top, bottom, and side thereof, and the 
section in the fire-box being adopted to circulate 
water through the crown sheet and the water legs, 
thus forming means for a thorough, entire, and con- 
stant circulation of the water in the boiler through 
all its parts simultaneously, substantially as described. 








Stpertan Raitway.—Owing to the slow rate of 
speed at which the trains travel, and to the lack of 
proper goods yards at many stations, and also to the 
entire absence of any system of safeguarding the 
freights, robbery takes p! on an enormous scale. 
In fact, so far as the loss of goods by theft is con- 
cerned, the Siberian and Trans-Baikal Railways hold 
the unenviable ition of being first on the list of 
the railways of the world. 
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FOG SIGNALLING. 


In the Blue-book recently issued which contains the Board 
of ‘Trade inspector’s reports on the railway accidents that 
occurred during the three months ending December 31st 
last, it appears that out of the eighteen accidents reported 
upon, ten happened during fogs. This would seem to 
point to some action being necessary on the part of the 
railway companies to secure greater safety in working 
during fogs. These ten accidents must be divided under 
two heads—those due to drivers passing signals at danger 
owing to not seeing them because of a fog, and those due to 
errors on the part of signalmen, arising principally from 
their being unable to see that the line was not clear 
owing to fog prevailing. Of the accidents under review, 
four come under the first head and six under the second. 
The cases where drivers were concerned were :— 

Windsor Bridge, near Salford.—Driver ran by one 
distant and three stop signals at danger. 

Malden.—Driver ran by one distant and two stop 
signals at danger. — 

Castleford.—Driver ran by two distant and two stop 
signals at danger. 

Neville Hill, Leeds.—Driver ran by one stop signal at 
danger. 

Various causes contributed to these mishaps, and the 
drivers were not to blame in all the cases, which are only 
named here to indicate the contingencies that have to be 
provided for. 

The six cases where the action of the signalmen led to 
trouble are :— 

Todmorden.—Signalman assumed that an approaching 
train, for which he had lowered his signals, had come to 
a stand in the station, so put his signals to danger and 
opened the branch points to let off a light engine. The 
first train was, however, an express, which could not pull 
up, and ran on to the branch and came into collision with 
the light engine. 

Todmorden.—Signalman called a train back off the 
down line, intending it to go on to the up line; but the 
points in the up line giving access to the up loop were 
open, and the train therefore proceeded on to that line 
and came into collision with a goods train. 

Gunnersbury.—Signalman assumed a train had left the 
up loop and gave permission for a second train to shunt 
on to the up loop, which came into collision with the 
first train which was still there. 

Turnham Green.—Signalman assumed a train had left 
the station, but it was still there, and a second train 
arriving led to a collision. 

Shepherd’s-lane Junction.—Signalman intended driver 
to draw up to the advance starting signal. Driver, 
knowing that these signals are not used in foggy weather, 
ignored the signal and went ahead, and came into colli- 
sion with a train standing at the next box. 

Chelsea.—In this case the collision occurred owing to a 
signalman’s error in block working, but the driver of the 
second train did not see the tail lights of the first train 
owing to fog. 

After a perusal and study of the causes of the ten 
accidents which have been chosen as examples of the 
difficulties of the situation, it will probably be admitted 
that no legislation can guard against some of the mishaps. 
How to prevent drivers ignoring danger signals during 
fog is the principal purpose of this article, and so that 
part of the subject will be reverted to later. We come 
then to notice the others, and the first mishap is that at 
Todmorden. Nothing, we think, could have prevented 
the signalman making the mistake he did after he had 
committed the original error in assuming that the York 
express was the Burnley train. The train was already 
close to his signals when he reversed them, and, we 
repeat, no device has been submitted which would have 
stopped the signalman from turning the train on to the 
branch. , 

The second accident at Todmorden might possibly have 
been avoided had shunting signals existed, as then the 
signalman would most likely have noticed that the points 
were wrong, and had there been a separate signal for 
each direction, then the trainmen would have noticed the 
error if the signalman did not. Gunnersbury and 
Turnham Green are on the London and South-Western 
line, and that*company is, we understand, favourably 
disposed towards “track circuits.” This is a method 
whereby the lowering of a signal is governed by a current 
of electricity that is sent through the rails of the section 
ahead, and if the road is not clear the current is short- 
circuited, and the signal cannot be lowered. Had this 
method been in force at Gunnersbury and Turnham 
Green, the mishaps there could not have happened. The 
collision at Shepherd’s-lane Junction was due principally 
to a want of clearness in the company’s rules, so that 
accident may be included in the preventable list, as may 
the collision at Chelsea, which would have been avoided 
by either the track-circuit system, or “lock and block,” 
as then the signalman could not have accepted the second 
train until the first had cleared. 

We submit, then, that we have shown that perfect 
systems of working would have reduced the six mishaps 
coming under our second head to the solitary one of the 
first accident at Todmorden, and there only remains to 
be noticed the four cases where drivers ran by signals, and 
here we come across the crux of the whole question. It 
must not be imagined that the officers of our railways have 
not had this subject under consideration, because we 
know that _the Rules and Regulations Committee of the 
Railway Clearing House have had the matter under 
notice for some time, and particularly since the Wivels- 
field accident at Christmas, 1899, when the Board of 
Trade drew the attention of the Associated Railway Com- 
panies to the late Sir Francis Marindin’s remarks on the 
causes that contributed to that unfortunate accident. 
But the Clearing House are faced by all sorts of diffi- 
culties. What these difficulties are may in part be 
gathered from a recital of the circumstances that led to 
the Windsor Bridge aceident. Here the driver was mis- 





led—or states he was misled, the point need not be argued 
here—by exploding no detonator at three of the signals 
he passed. Now here comes one most important diffi- 
culty of fog signalling. A signal at danger is indicated 
by the explosion of a fog signal and the exhibition of a 
red light by the fogman. A clear signal is indicated by 
a green light and no explosion. Consequently the driver, 
getting no fog signal, was justified in accepting the signals 
as being “ off.” It may be asked what light the man got, 
but the answer to that inquiry at the present moment 
would confuse the subject, and so it will be dealt with 
later. Suffice now to notice that a clear road is indicated 
by the absence of a fog signal; and one of the problems, 
then, is to provide indications for both the danger and 
clear positions. 

The showing of a red or a green light to a driver by the 
fogman is another difficulty, but one of a different nature. 
It is one that has not always existed, but has cropped up 
of recent years. It is due in part to the number of 
signals to be “ fogged ” having increased so considerably. 
Also to the staff that act as fogmen not being available 
to the same extent as formerly. Not that the number 
of men is less—the contrary is the case—but railway 
companies hesitate to allow their men to work the long 
hours they used to do, and will not employ them for such 
long stretches of duty without relief. Again, competition 
amongst the companies has grown so much that those 
men in the traffic department who act as fogmen cannot 
be so readily spared. Further, there is the question of 
the higher rate of pay now given to the men, which in 
itself has helped to swell the cost of fog signalling. 
Lastly, there is the difficulty and the objection of calling 
upon a platelayer, who has put in twelve hours’ work on 
the line, to go on duty again for another eight hours. 
Consequently the companies have had to consider how to 
reduce the expense incident to providing a staff to act as 
fogmen. A means to this end is to make one man attend 
to two signals, which can be done where, for instance, an 
up and a down signal are near each other. The man 
stands on the up side and “fogs” the up signal by hand 
in the usual way, and puts detonators on the down line 
for the down signal by means of a machine, the lever of 
which is on the up side. In all such cases a fogman is 
saved. Such machines are used by the London and 
North-Western, the Great Western, Midland, and Lanca- 
shire and Yorkshire lines. The North-Eastern, on the 
southern division, uses a fog-signal machine, by which 
detonators are put on the rail. This is worked by an 
independent lever in the locking frame. The Great 
Central also put down some automatic fog-signalling 
machines; the Great Northern has some semi-automatic 
in Yorkshire, whilst other companies are experimenting 
with one apparatus or another. In all cases then where 
a machine is employed to act as fogman, no hand signal 
can of course be given, and this complicates the question 
considerably when the absence of a fog signal indicates a 
clear road. Here then is another problem for solution. 

Judging by the innumerable patents taken out one 
might imagine that the remedy was to be found in fitting 
an attachment to the locomotive which, when a signal 
was passed at danger, opens the whistle, rings a bell, or, as 


some even do, put on the brake. Were there anything in b 


such ideas it is certain the companies would have readily 
adopted the system, and this they could do without the 
expense of patent royalties, as “ obstruction signals” are 
now so old that there can be nothing patentable about 
the general idea. One of the first difficulties that the 
companies were met with was that any system adopted 
would have to be universal, as before any apparatus were 
put down and brought into use not only would every 
engine belonging to the parent company have to be fitted, 
but every engine of any company that had running 
powers over the line. Then, an objection of much im- 
portance against nearly all such methods is that no 
indication is given when the signal is clear, and, conse- 
quently, if a signal is at danger and the obstruction fails 
to work so that the whistle is not blown, or the bell fails 
to ring, then the driver assumes that the line is clear. 
This is an objection that must be raised against Mr. 
Raven’s system as being tried on the North-Eastern 
Railway. Mr. Boult in his system overcomes this objec- 
tion, but we are afraid the cost of his system is prohibi- 
tive, and especially when the number of signals is 
remembered. There is no doubt that of the methods pro- 
posed for opening whistles, ringing bells, and putting on 
brakes, that the bell system is the best, as by it a line- 
clear indication can be given, which is not the case with 
the other two classes. But we are afraid that the adop- 
tion of any such method is not an event. of the near 
future. Locomotive superintendents will not readily 
agree to greater responsibility and strain being thrust upon 
their men by having to keep their eyes ona small indi- 
cator and listen for the sound of an electric bell. Again, 
were such a system adopted, and fogmen were withdrawn, 
a driver would find himself in a very difficult position 
should the apparatus on the engine fail and be out of 
order. Lastly, in connection with this it will be wise to 
recall the pregnant words used by Colonel Yorke in his 
report to the Board of Trade on the Slough accident :— 

“ Drivers, having been taught torely upon the apparatus, 
would pay less heed to signals than at present; in fact, 
one newspaper, in describing some recent experiments 
with one of these inventions, speaks of it as‘ minimising 
very greatly the importance of semaphore signalling "—a 
consumation by no means to be desired. Unless, there- 
fore, it can be rendered absolutely proof against failure 
under all conditions of speed, weather, or accident, the 
use of such a machine may introduce greater risks than 
those which it was intended to remove. It is also to be 
borne in mind that if used at all on any railway it must 
be used in connection with every ‘stop’ signal, and, 
although the fixing of some such apparatus alongside a 
railway track for the purposes of experiment or demon- 
stration is a simple operation, I anticipate that consider- 
able difficulty would arise when laying down a large 
number of these appliances at large stations or junctions, 
especially where signals are ‘ slotted’ or controlled from 





two signal boxes, or where several routes, each with its 
separate signal, diverge from one trunk line. These 
observations will suffice to show that the conditions to be 
met are by no means so simple as may at first sight 
appear, while the inventions claiming to attain the object 
in view, which are now before the railway companies, 
have not yet emerged from the experimental stage.” 

Truly, the difficulties of the question are many and 
great, and we have dealt fully with the matter so that 
the public may restrain their impatience and recognise 
that the companies for their own interests will welcome 
any solution of the problem that will be efficient, trust- 
worthy, and capable of universal adoption. 








THE PORT OF LONDON AND THE 
THAMES. 
No. II.* 


THE present condition and management of the wet 
docks on the Thames occupied a very considerable share 
of the attention of the Commission, and a large amount 
of evidence was taken as to the effect of the present dock 
system on the trade of the Port. The docks are now 
consolidated into the hands of three companies—the 
London and India, the Surrey Commercial, and the Mill- 
wall. The London Docks, the East and West India 
Docks, the St. Katharine Dock, the Victoria and Albert, 
and the Tilbury are now amalgamated into the London 
and India Dock Company. These docks receive 48 per 
cent. of the total tonnage entering the Port of London in 
the foreign and colonial trade. The total number of 
vessels entering the eight docks of the amalgamated 
system in 1901 was 2882, having a net registered tonnage 
of 4,737,944. The average tonnage of the whole of the 
vessels was 1644; the average for 1899 being 1529; and 
1900, 1544. The largest vessel entering the St. Katha- 
rine Dock was of 1022 tons net register; of the Albert 
Dock, 5991; and Tilbury, 8651 tons. It was stated in 
evidence that there are only twenty-seven ships afloat 
which could not enter the Albert Dock. The total 
expenditure on the construction of these docks and ware- 
houses has amounted to £19,278,000. For several years 
no dividend was paid on the East and West India Docks, 
and about 24 per cent. on the St. Katharine stock. 
Since the amalgamation a dividend of 1} per cent. has 
been paid on the ordinary deferred stock. Between 1889 
and 1901 there was an increase of 66 per cent. in the 
tonnage of the foreign and colonial trade entering these 
docks, while the gross revenue only increased 18 per cent. 
This increase of tonnage is mainly due to the increased 
facilities afforded by the Albert Dock, opened in 1880, 
and to the Tilbury Dock, opened in 1886. 

The Surrey Commercial Docks deal principally with 
timber and grain. The number of vessels which entered 
in 1901 was 1363, of an average tonnage of 747; the 
largest vessel being 2542 tons net register. The capital 
outlay has been £2,741,528, and a dividend of 5 per cent. 
is paid, but a large part of this comes from the Surrey 
Commercial Canal and the rents of property on its 


anks. 

The Millwall Dock had a traffic in 1901 of 1411 ships, 
of an average net registered tonnage of 808} tons, the 
largest vessel which has entered the docks being 4755 
tons. The capital expenditure has been £2,094,157, and 
the net income is only sufficient to pay a small amount 
on its first preference stock. 

There are four smaller docks belonging to the railway 
companies, and the Limehouse Dock belonging to the 
Regent’s Canal Company. An estimate of the amount 
required to bring the docks up to date was prepared for 
the Commissioners, amounting to 4} millions. 

The Port of London varies from all other ports in the 
large number of private wharves and warehouses, 320 in 
number, which are situated along the banks of the 
Thames, and the system of discharging the cargoes of 
vessels into barges and transporting and storing the mer- 
chandise at these warehouses instead of delivering them 
on the quays and sheds of the docks where the vessels 
are berthed. When the first Acts of Parliament were 
granted authorising the construction of docks, it was 
enacted that merchandise coming from the East or 
West Indies should be delivered only at those docks for 
a period of twenty years. In return for this monopoly 
the water in the docks was declared free for all barges and 
lighters engaged in taking goods to and from vessels 
berthed in the docks. When the monopoly ceased, and 
on several occasions since, the dock companies endea- 
voured to get this right of free access repealed, but with- 
out success, and it is in force not only at the older docks, 
where the monopolies originally existed, but also at those 
more recently constructed. It was stated in evidence 
that about three-fourths of the whole of the goods which 
pass through the London and India Docks, and to a less 
degree in other docks, are thus discharged into lighters, 
and on which the dock companies receive no dues. The 
grievance of the dock companies arising from this 
exemption of lighters from dues and their statutory right 
to enter and leave the docks without payment in respect 
of the goods which they move, was very strongly urged 
on the attention of the Commissioners, and it was justly 
pointed out that while these privileges might have 
been reasonable under the circumstance of the ace, oad 
of trade granted a hundred years ago, they have long 
ceased to be so, and are a great injustice to the dock 
companies and seriously handicap them in bringing their 
docks up to modern requirements by cutting off a valuable 
source of revenue, estimated at £235,000 a year. The 
expense caused to the London and India Companies by 
extra dredging and other matters due to the barges is 
estimated at £50,000 a year. 

Great complaint was made by shipowners as to the 
delay and loss in loading and discharging steamers. 
Despatch is an essential item in the cost of working a 
vessel, and is of more importance than low port charges. 


* No, I. appeared August Sth, 
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The large capital value of modern steamers makes it an 
imperative necessity that they should earn profits with- 
out waste of time, and that punctuality to dates in 
leaving and arriving should be secured as nearly as 
practicable. The main complaint against the Port of 
London is the great delay in working vessels and the 
difficulty in ensuring punctuality. This is partly due to 
the state of the river, but mainly to the practice which 
prevails of discharging the cargo into barges, or on to the 
quays to be removed thence to the barges, and to the 
deficiency in shed accommodation at the docks for sort- 
ing goods. It is frequently impossible to load directly 
into the barges owing to the necessity of sorting the 
goods to be sent to different warehouses. When the 
steamer is alongside the quay the barges cannot get 
there to obtain the goods that have been landed, and 
even when a berth can be obtained by a barge there is 
much confusion in cross-trucking first from the ship into 
the sheds, and thence to the lighters. It was stated that 
on an average it takes eighteen days from the date of a 
large steamer breaking bulk before a shed can be cleared 
of the cargo placed in it. Frequently the quays and 
sheds become blocked with two or more cargoes, and 
meanwhile a large number of barges, insufficiently 
manned, are floating obstructively about the docks, while 
consignees have to pay their owners for the time thus 
idly spent, and cannot reckon with any certainty upon 
the time of arrival of goods at their warehouses. 

The great difficulty in doing away with this privilege 
of free access to barges is the effect it would have on the 
trade of the private wharves and warehouses on the 
banks of the river, which have grown up under this 
system, and on which a very large capital has been 
expended, estimated approximately at £13,000,000. 

The Commissioners, however, report that they were 
unable to recommend any repeal of these free water 
clauses, but they consider that it is only right that these 
barges should henceforth make a moderate contribution 
towards the revenue of the Port by being compelled to 
take out an annual licence. 

A great deal of evidence was taken as to the working 
of ships at other ports, and generally as to the manage- 
ment and time of despatch. An illustration of the 
disadvantage the Port of London suffers from this delay 
in working steamers was given, where the same vessel 
coming from the same port with the same class of cargo, 
on one occasion went to London and on the other voyage 
to Liverpool. At the latter port there was discharged 
from the vessel 500 tons more cargo in two days less time, 
with £367 less expense. 

As regards the general conclusions at which the 
Commissioners arrived, being satisfied that the dis- 
tribution of power between separate authorities is con- 
trary to the interests of the Port as a whole, they 
recommend that a single Port Authority should be 
constituted consisting of forty members, eleven of whom 
should be appointed by the London County Council, 
three by the Corporation of London, two by the London 
Chamber of Commerce, five by the cver-sea traders, two 
by the short-sea traders, three by the wharfingers and 
owners of private warehouses, and the remainder 
respectively, by the Admiralty, one; Board of Trade, 
one; Trinity House, one; Kent and Essex County 
Councils, one each ; Governor of the Bank of England, 
five ; railway companies connecting with the docks, two. 

That the new authority should absorb the powers and 
revenues of the existing authorities and become the 
owners of the docks, but selling or leasing the warehouses 
belonging to them. The docks to be vested in the new 
authority subject to any liabilities as to debenture stock, 
which should become a charge on the funds of the Port 
Authority ; and that as regards the ordinary capital, port 
stock should be issued to an amount to be settled by a 
court of arbitration; the shareholders being placed in 
no better or worse condition than they now are. 

With regard to providing the seven millions which it is 
estimated will be required to improve the river and bring 
the docks up to date, the Commissioners point out that 
to meet the interest on this, either additional charges 
must be placed on the shipping, which is undesirable, or 
that this money must be provided, as in other competing 
ports on the Continent, by the Government or the 
municipality, and that as the Thames is a vital highway 
of commerce to London this money might be found in 
whole or in part, or the interest guaranteed, by the Cor- 
poration of London and the County Council; both 
bodies having assured the Commissioners of their anxiety 
for the welfare of the Port and their willingness to 
undertake responsibilities with regard to the funds 
required. 








‘MINING AT THE DUSSELDORF EXHIBITION. 
No. II. 


Tue problem of maintaining a large output from mines 
of great depth when the period of active winding is 
restricted to a small number of hours during the da 
shift has been closely studied of late years in the Rhenish- 
Westphalian coal district, and several notable changes 
have been introduced, such as the equipment of shafts 
with a double hoisting plant, &c., most of which will be 
found to be fully represented. Some examples of steam 
winding engines for shafts in process of fitting are con- 
tributed by the Gutehoffnungshiitte, of Oberhausen, and 
the Prince Rudolf Hiitte, of Dulmen, one of which we 
illustrate to-day. The other will be illustrated in a future 
issue. The former, which is intended to draw a useful 
load of 88 cwt. of coal from a depth of 750 m. (2460ft.) 
at an average speed of 40ft. to 50ft. per second, is a twin 
tandem compound, the low-pressure cylinders exhausting 
into a central condenser. 

The high-pressure cylinders are 850 mm. and the low- 
pressure 1200 mm. in diameter, the length of stroke 
2000 m. (783in.). The initial steam pressure is 120 lb., 
and both cylinders and covers are jacketed. The valve 
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boxes, which for convenience of access are placed on one 
side of the cylinders, contain for either end an admision, 
an exhaust, and an overflow valve, the latter, in the 
event of excessive cylinder compression, allowing the 
steam to return to the main steam pipe. The valves are 
governed by a Gooch link motion with its own auxiliary 
steam motor, which can be operated by the engine-driver 
with one hand. Between the receiver and the low- 
pressure cylinder a check valve is inserted, which allows 
the pressure in the receiver to be raised to that of the 
boiler steam, so that full pressure may be given to the 
larger cylinder at starting. The arrangement of this 
valve and its connection with the main throttle valve are 
shown on page 155. Both are piston valves with double 
steam ways, the check valve is made with serrated edges 
to allow of a gradual reduction in the admission passage. 
The apertures for different portions of the valve gear are 
as follows :— 


Throttle valve. | Check valve. 

Lift, mm. Lap, mm. | Lift, mm. Lap, mm. 
Be gc ON Gon ee Os ee ee ee 
2. 26 16 | 2. Wes ona, ae 
i, gee es 23 Be) cc hc 
4, a 40 | ee > eee 65+ 
5. 80 70 Dep cs pact. 

* Saw edges open. + Full open. + Over lift. 


The link motion is pulled over by the arrangement 
shown. The centre point of the reversing handle during 
the movement of the slide valve lies in the piston-rod, 
and on the return of the valve passes through the piston 
and hand grip, so that the connection of the piston-rod 
and reversing lever must be made by a sliding piece. 
The brake cylinder, which has no special valve gearing, is 
filled with oil, the throttle aperture being adjustable by 
hand. The brake may also be applied by the engineman by 
releasing a falling weight, and in addition by two indepen- 
dent safety appliances, one connected with the cage 
indicator, which comes into operation if the speed is 
not reduced in time, and the other with the automatic 
speed registering apparatus, which prevents the engine 
from running above a certain maximum rate, which can 
be reduced when raising and lowering men. The wind- 
ing drums are 8°5 m. (27ft. 10°6in.) diameter, and each 
1°750 m. (6ft. llin.) broad, giving room for 850 m. 
of rope of 50 mm. thick on either side without over- 
lapping. The drums are loose, are carried by eight arms 
of channel section in mild steel, seated in loose bosses, 
which are connected by bolts with the arms of similar 
bosses keyed fast upon the main shaft. The latter is of 
Siemens-Martin steel and bored out through the centre. 
The arms outside the rope bed on either side carry a ring 
of channel section forming the brake drums. The main 
shaft bearings are of cast iron, in four parts, bushed with 
white metal separately adjustable. The ground covered 
by this engine, apart from the exhaust connection with the 
condenser, is about 74ft. in length by 33ft. in breadth. 

Another arrangement of a plant for winding from a 
depth of 1200 m. is represented by a model exhibited by 
the International Deep Boring Company, of Strassburg, 
constructed from the designs of Messrs. F. Koepe and 
A. Raky. This is based upon a new modification of 
the Koepe endless rope system in which flat ropes are 
used instead of round ones. By this means the diameter 
of the winding disc is reduced to 3m. (10ft.) as, well 
as the weight of the engine, which is only 25 tons, and it 
can therefore be placed at the top of the head gear, which 
is built of four inclined struts, something like a boring 
derrick. With a pair of single-cylinder engines, 32in. 
diameter and 39in. stroke, it is intended to raise a net 
load of 88 ewt. of coals, or double that of the large Tomson 
engine, from a depth of 1200 m., at the average speed of 
39ft. per second, the piston speed of the engine being 
2}m. per second—486ft. per minute. The shorter life of 
flat as compared to round ropes may be urged against 
this proposition, but this only applies to the ordinary 
condition of winding, where the rope laps on a bed of un- 
even surface and constantly changing diameter, and not 
to the Koepe system, where no lapping takes place. At 
any rate, the new modification with flat ropes has been 
successfully used for some time past at the Crone pit in 
Westphalia, which is, we believe, about 600 yards deep, 
and no slipping of the rope has been observed, the 
diameter of the winding sheave being about 10ft. 

The greatest novelty in winding engines is that exhibited 
jointly by the Friedrich-Wilhelms Hiitte, of Mulheim, 
and Messrs. Siemens and Halske, in the electric winding 
engines which, at the close of the Exhibition, are to be 
erected at the No. 2 Zollern pit of the Gelsenkirchen 
Mining Company. This is intended to raise 1000 tons of 
coal in a six hours’ working shift from a depth of 500 m. 
(1620ft.), the net load of 84cwt. travelling at a maxi- 
mum speed of 20m. (66ft.) per second. In this the 
Koepe construction is adopted, the winding sheave of 
19°7ft. diameter being placed in the centre, with an 
electromotor of 1400 horse-power on either side, carried 
on the same shaft. The power is divided to admit of con- 
siderable variation in the winding speed by running the 


Y | two sides either in parallel or series coupled, and by the 


interposition of a system of accumulator batteries, and 
varying the exciting current of the field magnets any 
speed from the maximum down to lft. per second for 
the inspection of the winding ropes can be obtained. The 
electric energy is supplied at a continuous current 
of 500 volts, which, in combination with storage 
batteries, admits of an advantageous utilisation of the 
energy of the primary generator, notwithstanding the 
intermittent nature of the demand made by the engine. 
The accumulator battery, made by the Accumulator Fabrik 
Company of Berlin, is placed in a special building. It 
includes 216 elements of 499 ampére hours capacity after 
one hour’s discharge. When finally erected at the mine 
it will be increased to 250 elements. These are grouped 
in four parts, which can be worked in series, whose order is 
changed at each reversal of the drum, the discharge 
taking place from left to right during the journey of 
one cage and in the reverse direction during that of 
the other. Starting resistances are provided for each 








motor, both being used at the highest speed when the 
motors are running in parallel, but when series coupled 
at half speed a single one is sufficient. Various other 
combinations are provided, allowing the drum to be 
driven by a single motor, and also without the battery, all 
of which are placed out of sight below the floor. ‘The 
starting and reversing arrangements are controlled by an 
auxiliary compressed air engine, and a similar motor 
works the brake. As in the previous instances, automatic 
speed regulators are provided in connection with the 
cage indicator, which reduce the speed or stop the 
engine if the engineman omits to do so when the 
cage passes a specially determined point in the shaft. 

Another electric winding plant is represented by draw. 
ings in the General Mining Exhibition. This has been 
built by the Allgemeine Electricitits Gesellschaft, of 
Berlin, for the No. 1 pit of Preussen II. This 
is intended to raise a net load 2 tons 2800ft. at 
a maximum speed of 58ft. per second, with a reduc. 
tion to about 16ft. when raising or lowering men at 
the change of shift. This is also of the Koepe form, 
with a 20ft. sheave and an electro motor on the same 
shaft. Alternating current of 2000 volts is used, which 
passes from the main supply cables through fuse boxes, 
safety and reversing switches to the motor. The speed 
is regulated by varying the armature current, through 
fluid resistances, by electrode plates in a cistern 
through which a solution of caustic soda is kept in 
circulation, the speed of the motor increasing with 
increased immersion of the electrodes, which is regulated 
by a valve in the bottom of the cistern. For the very 
low speeds required in the examination of the pit ropes 
the resistance is increased by lifting the plates so as to 
reduce the wetted surface to a minimum. In order to 
stop the engine, in the event of a sudden loss of current 
by the melting of a safety fuse, an electro-magnet is 
placed in the circuit holding up a weight, which, when 
released, opens the slide valve of the air brake. These 
accessory appliances are operated by a low-tension 
current supplied by a small transformer. 

The numerous accessory apparatus in connection with 
winding and hauling, such as cages, safety apparatus, 
catches, &c., are sy ot represented ; but for these we 
must be content to refer our readers to the excellent reports 
appearing in the columns of our contemporary, Gliickauf, 
to which we are indebted for many of the details given 
above. 








SOME ASPECTS OF WORKSHOP 
MANAGEMENT. 
No, IV.*—THE FOUNDRY, 

THERE are three distinct disadvantages under which a 
foundry labours as compared with the other departments 
in an engineering establishment. 

First, the large proportion of unskilled labour required 
to assist the skilled workman; secondly, the great 
amount of material consumed in the producing of cast- 
ings, especially in the case of heavy work; thirdly, the 
risk of wasters. 

In order, therefore, to obtain satisfactory results in this 
department, it should be the aim of the management to 
minimise these disadvantages as far as possible. 

The amount of unskilled labour required by the foundry 
is chiefly owing to the heavy weights of raw material 
which demand constant handling; and if sufficient and 
suitable appliances are provided to facilitate the convey- 
ing of material from one point to another the heavy 
expense of unskilled labour can be permanently 
economised to a very large extent. Arrangements 
should be made so that the pig iron and fuel, whether 
delivered by rail or water, can be deposited directly 
alongside the cupola staging, and facilities should be 
provided at this point for unloading the material, the 
weighing of it, and its conveyance to the staging above. 

A cupola staging of large dimensions will be found a 
great convenience, as it will permit of a good supply of 
iron and coke being stored upon it ready for immediate 
use, and will obviate the necessity of constantly carry- 
ing up small supplies. If, in addition to having an ample 
floor area, the staging is roofed in, an advantage will be 
found in keeping the material dry, so that it is ready for 
the cupola at any time. ad 

With regard to the appliances for handling material in 
the foundry itself, a narrow-gauge railway should be laid 
along every gangway and provided with trucks for the 
conveying of small box parts, patterns, and all other 
articles in constant use which require to be shifted from 
one part of the building to another. If the arrangement 
of the foundry permits, the best method of handling 
heavy pieces, such as box parts, cores, patterns, ladles, &c., 
is by means of overhead travelling cranes worked by 
power; and of modern design. The great improvements 
made in these of late years render the employment of a 
modern traveller almost a necessity. If a sufficient 
number of these is available to deal with the work other 
provision will be found unnecessary ; if not, these appli- 
ances may be supplemented to advantage with jib cranes 
at convenient intervals. To put it shortly, no article 
of any weight should be handled in a foundry except by 
mechanical means. 

The large amount of material consumed in the produc- 
tion of castings is a matter in which it is more difficult to 
economise ; but considerable saving may be effected by 
exercising judgment in the employment of the perishable 
material. We are not now alluding to what goes into 
the cupolas, but to such articles as core irons, chaplets, 
the material for core making, and the like. The work- 
man is apt to be prodigal in the use of these articles, and 
the foundry foreman can effect a considerable saving by 
directing their disposition when a large core, or mould, is 
in process of manufacture. 

Reducing the risk of wasters also depends, of course, 


* No, III. appeared August lst, 
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mainly on the foundry foreman; but it is in the power 
of the management either to assist him very materially, 
or to render his efforts futile in this direction. 

Assuming that suitable patterns and core boxes are 
available, one of the most fruitful sources of wasters is 
bad coke. This important article is very often purchased 
in a most haphazard manner. After a series of more or 
less costly and unsuccessful experiments it is found that 
a certain class of coke gives the best results. The fore- 
man reports favourably upon it, and the purchase depart- 
ment receive instructions to buy no other. After a time 
the firm which supplies this article, realising from 
repeated orders that it has secured a permanent cus- 
tomer, commences gradually to raise its prices, until at 
last the fact is realised that the bill for coke has largely 
increased. Upon this fresh tenders are invited, and, 
tempted by a much lower offer, a different class of coke 
is purchased, often with disastrous results, and the 
unsatisfactory experiments, in order to obtain a suitable 
article, are carried out again. 

The reason of all this trouble is that the engineer who 
purchases coke in the manner described does not know 
what he is buying. Precisely the same trouble is 
experienced in procuring pig iron. Anyone who has 
purchased what purports to be the same brand of iron 
from different sources, must have noticed that the iron 
supplied by one firm often gives entirely different results, 
and, when broken, presents an entirely different appear- 
ance, from that supplied by another, though ordered under 
the title of the same brand. Indeed, we can recall to 
mind an instance of a consignment of pig supplied to one 
order, and supposed to consist of a specified brand, which 
was clearly made up of three different classes of iron. A 
remonstrance from the purchaser to the effect that the 

ron is not of the brand asked for, unless backed up by 
some definite assertion as to its component parts which 
cannot be refuted, usually produces a polite response to 
the effect that the purchaser is mistaken, and that the 
brand which has been supplied is the brand asked for ; 
and unless the buyer is in a position to prove his 
assertion to the contrary, complications are apt to ensue. 

The only satisfactory method of purchasing either coke 
or pig iron is by specification; and the only possible 
means of discovering whether or not the article asked for 
has been supplied is by analysis. It is true that a 
manager or foundry foreman who knows his business 
can form a shrewd opinion by the appearance of the coke 
or pig iron whether or not they are likely to be suitable; 
and the breaking of test bars will often show, too late, 
that something is wrong ; but surely a purchaser occupies 
a far stronger position if he is able to state definitely, 
and without fear of contradiction, in what respects the 
goods supplied fail to meet his requirements. The 
merest novice in foundry practice is aware that an excess 
of sulphur in coke is a great source of danger to castings, 
yet there are at the present time many foundry managers 
who, if asked the question as to what percentage of 
sulphur the coke they are using in their cupolas contains, 
would be quite unable to hazard a guess which would be 
anywhere near the mark. 

We fear the time is still distant—though it will come 
some day—when pig iron will be ordered by specification 
instead of by brands; but there is no reason whatever 
why managers should not avail themselves of an analytical 
test to see that what they are purchasing is likely to 
meet their requirements. Many large firms have already 
realised this, and employ a chemist working in connec- 
tion with this department; and as we are unaware of a 
single instance in which a firm having tried the experi- 
ment of analysing their goods has given it up, we take it 
that the benefits derived from this practice have been 
found to warrant the outlay. Small foundries, it is 
true, cannot always afford this additional burden on their 
trade expenses; but when this is the case it should be 
possible, in large manufacturing centres, for the smaller 
factories to combine, and run an analytical chemist 
between them; or, if this is impracticable, it is not a 
very serious item to submit to an outside chemist for 
analysis samples of the goods offered before they are 
accepted. 

Though the suggestion of running an analytical depart- 
ment in connection with the foundry may sound a some- 
what alarming addition to trade expenditure, the cost is 
not, after all, such a very serious item. An outlay of 
£500 would probably cover the expense of equipment; 
and there is a number of young qualified chemists com- 
petent to carry out this work to be engaged at quite a 
moderate salary. Moreover, in addition to assisting the 
foundry, the services of a chemist may be employed to 
advantage in testing the material used by the other 
departments in an engineering establishment. It must 
not be forgotten that the loss incurred by waster castings 
is not confined to the foundry alone; the machine shop 
often suffers heavily from working on castings whose 
defects only appear perhaps during the last operation; 
and the foreman of the machine shop can testify to num- 
bers of hours wasted in ineffectual endeavours to machine 
castings which have to be finally rejected on account of 
their being too hard. 

As an illustration of the practical advantages derived 
from the introduction of chemical analysis in connection 
with the foundry, we give below some particulars of 
the results obtained by Messrs. J. Tylor and Sons, Limited, 
of York-road, London, N., which firm have recently fitted 
up a laboratory in connection with their works. 

The first column—December, 1901—shows the analyses 
of the material purchased and the castings being pro- 
duced when the laboratory first came into existence. 
The second column—June, 1902—gives the results 
obtained after it had been established a few months. 


Analysis of Coke. 
December, 1901. June, 1902. 
Per cent. Per cent. 
Moisture ... ... 2-6 ba ied: aS, oo 
Ash Siesta enya pe 
Volatile matter ... 3-28 ... ... ... ... 5-05 
Fixed carbon ... 85-65 ... 1. ... ... 88°95 


a ee. ere 





Analysis of Iron Castings Produced. 


December, 1901. June, 1902. 

Per cent. Per cent. 
Silicon ... AE iss! an sae ces, 
Sulphur... ... RAR eal et 4c ae -084 
Phosphorus ... Eo ses. sks. pee aes 
Manganese ... EMD | be areiniate ener +58 


Test bars made of these irons gave the following 
results :-— 


Per cent. 
Tensile strength—in tons per square inch—December, 1901 8-25 
- ra as June, 1902... 12-61 
Improvement since laboratory was started, per cent. ... 52-8 
Breaking load—in cwt. on bar lin. square between supports 12in. 
apart :— 
er December, 1901 ... 16-92 Deflection... ... 0-9 
June, 1902 re Deflection... 5 


125 
Improvement, per cent. 27-0 Improvement ... 39-0 


From the above it will be seen that very practical 
results have been arrived at in this instance, and although 
the quality of the coke used and the strength of the 
castings produced before the establishment of the 
laboratory were by no means exceptionally good, this 
fact only serves to render the contrast more striking. 

Messrs. Tylor and Sons state that these improvements 
have been obtained without extra expense, the brands of 
coke and iron which they now purchase costing approxi- 
mately the same as those discarded, while an additional 
benefit they claim is that the difficulty they previously 
experienced from hard castings is now entirely overcome. 

We make no apology for writing at some length on the 
above subject. This is an age of exact science ; and if 
the aid of science is to be called in, it appears that in the 
foundry especially its assistance is necessary. Yet at 
the present moment the foundry, of all others, is the 
department where this precaution is most neglected. 

One point on which the management should insist is 
the accurate recording of all material which goes into, and 
comes out of the cupolas. These records should be 
examined by the manager, and the material used checked 
by the invoices, which will show whether the foundry 
returns are correct. Any increase in the amount of fuel 
consumed in proportion to the iron melted should be 
carefully investigated, and the cause ascertained. The 
conditions which occasion an undue consumption of fuel 
are too numerous to treat of here; and, moreover, are 
well known to all practical foundrymen. But the con 
sumption of coke is just one of those questions which is 
likely to escape the notice of the foundry foreman, who 
is apt, if he succeeds in producing good, sound castings 
with a moderate wages sheet, to feel that he is doing all 
that is required of him. 

It is probable that there are very few foundries of any 
size which are not now doing a certain amount of 
moulding by machinery; but it is certain that there are 
many establishments which do not obtain the full advan- 
tage from the moulding machines at their disposal. 
Sometimes skilled men are employed to operate the 
machines which could in many cases be manipulated 
just as well, and often more rapidly, by an intelligent 
labourer. In many instances the work capable of being 
performed by these machines could be largely extended 
by the standardising of castings which are in constant 
use in the manner we have suggested in a previous 
article. The advantage to be gained by the use of 
machines is often lessened by the want of proper 
appliances for handling the boxes. The work performed 
by moulding machinery is so rapid, as compared with 
that produced by hand labour, that the handling of the 
box parts rapidly becomes a matter of much greater 
importance when machines are being employed. 

Before leaving the subject of the foundry, a few words 
on the practice of pickling castings will not, perhaps, be 
out of place. The system is now employed very 
generally by foundries forming part of an engineering 
establishment, for the benefit of the machine shop, but 
not, we believe, so generally by foundries which have no 
machine shop of their own; but who turn out castings 
for the trade. The subject, however, is worth the con- 
sideration of these concerns also, as in many instances it 
would be a great convenience to purchasers if they could 
obtain their castings ready pickled. In cases where 
castings have to be operated by milling machines using 
elaborate and expensive cutters the advantage of work- 
ing on castings which have been pickled is particularly 
apparent, and unless the work turned out by the foundry 
is exceptionally clean, and the surface of the castings free 
from sand, it is a mistake to machine them unless they 
have been treated in this manner. It is not, of course, 
always practicable to pickle the larger articles, and to 
what extent the practice should be carried on depends 
entirely on the general run of work in each establish- 
ment; but where the line should be drawn is a matter 
on which itis very easy for the management to decide. 








THE TRADE OF THE EMPIRE. 
( Contributed. ) 


TE Conference which has been held in London be- 
tween the representatives of the Colonial-office and the 
Colonial Premiers attending the Coronation, with respect 
to means for promoting trade within the Empire, renders 
a study of the trade statistics for the Colonies and the 
Mother-country in recent years of timely interest. 

It is usual to discuss Imperial trade from the point of 
view of the “present” interchange of commodities 
between the Mother-country and the Colonies. Sir Robert 
Giffen, in his recent article on “A British Zollverein ”’* has 
followed the usual] course, and has given figures showing 
merely the present value of the Colonial trade of the 
United Kingdom. The imports and _ exports are 
about one-quarter of our total over-sea trade. It may be 
held, with all due deference to Sir Robert Giffen’s great 
authority, however, that the figures for the total external 
trade of the Colonies are the more important in connec- 


* Nineteenth Century, May. 








tion with the study of the question. Those who favour 
a system of preferential trading between the Mother. 
country and her Colonies desire to turn into channels 
within the Empire, trade which is now straying outside 
it. The real question for the statistician is, therefore, 
“Does the total external trade of the Empire in food- 
stuffs and manufactured goods approach that required if 
it is to become a self-supporting organism ?” 

In an attempt to furnish the answer to this question 
we have recently had carried out an analysis of the 
trade returns published by the Labour and Statistical 
Department of the Board of Trade. The publications 
used for this investigation have been the Annual Trade 
and Navigation Returns and the Statistical Abstract for 
the several Colonial and other Possessions of the United 
Kingdom (1901), the figures given in the latter covering 
the period 1886-1900. A classification of the total 
exports and imports of the various Colonies and Depen- 
dencies of the Empire, under the headings of Food-stuffs 
and Manufactured Goods, has given the totals presented 
below. Bullion and specie imports and exports have not 
been included in the totals, and where raw materials for 
manufactures have amounted to a large value, they also 
have been deducted from the totals for the various 
divisions of the Empire. 

The investigation has covered the years 1893-1900 ; but 
owing to lack of space, only the triennial averages for 
1894 and 1899 can be printed in this article. Averages 
are used, since trade returns for single years are never a 
trustworthy basis of proof or argument. The figures in 
most cases show a steady increase. Those for the West 
Indies are the most unsatisfactory; but this is a result 
that might have been foreseen, owing ,to the long con- 
tinued depression in the sugar industry. 


FOOD-STUFFS. 
ToTaL Imports OF THE UNITED KINGDOM FROM ALL COUNTRIES, 
£ 


1893-94-95 ... ... 174,100,000 
1898-99-1900 ee ee re 
Increase thirty-four millions, equal to 194 per cent. 

TotaL EXports OF THE VARIOUS DIVISIONS OF THE EMPIRE TO 

ALL COUNTRIES, 


United Kingdom— 


1893-94-95... 10,700,000 
1898-99-1900 ... ww. ws. ues ee eee =: 12,700,000 
Increase two millions, equal to 18} per cent. 

India— 
1893-94-95 .., 16,800,000 
TOE OOIOO nn aes aces teen ve re SO 
Increase three and one-tenth millions, equal to 184 per cent. 
Canada— 
1893-94-95... 11,500,000 
1898-99-1900 200,000 


Increase six and seven-tenths millions, equal to 58 per cent. 
New South Wales— 

SEMI ae, Rep ade) exes Sen. ses 0 1,300,000 
MDE inc Wxe: ose cane’ dee vane 2,600,000 
Increase one and three-tenths millions, equal to 100 per cent. 

Victoria— 


1893-94-95 ... ... 2,400,000 
I ors. wncdm hae bc cee nee sean 400,000 
Increase one million, equal to 41 per cent. 

Queensland— 
0 a Se eee 2,100,000 
1898-99-1900 ... oe vee vee eee 3,800,000 
Increase one and two-tenths millions, equal to 57 per cent. 
New Zealand— 
1893-94-95... ,900,000 
1898-99-1970 3,400,000 


Increase one and a-half millions, equal to 78 per cent. 


West Indies— 
1893-94-95... 4,900,000 
1898-99-1900 ou. eee nee eee =e 5,200,000 
Increase three-tenths of a million, equal to 6-1 per cent. 
Adding together the above totals for the food exports 
of the more important Colonies and Dependencies of the 
Empire, and including the values for Newfoundland, 
British Guiana, Natal, Tasmania, and South Australia, 
which are comparatively small, we obtain the following 
aggregates :— 


ToTaL VALUE OF THE FooD EXporTS OF THE BRITISH EMPIRE TO 


ALL COUNTRIES. 

1898-94-95 20. 6s. ose cee vee eee ee 56,400,000 
1898-99-1900 on. oe ne cee ee 78,000,000 
Increase sixteen and six-tenths millions, equal to 29-4 per cent. 

Comparing these figures with those given at the head 
of this section, namely, £174,100,000 and £208,000,000 
respectively, we see that the Empire is still far from 
being in a self-dependent position as regards food supply. 

Our Colonies and Dependencies, although their 
export trade in food-stuffs is rapidly increasing, still only 
provide a little over one-third of the total requirements 
of the United Kingdom. Their ability to produce the 
remaining two-thirds is, however, merely a question of 
capital and population. The land is there, ani only 
wants cultivation. Given the necessary favouring con- 
ditions, the British Empire could certainly feed its 
inhabitants. The necessary conditions appear to be 
preferential tariffs for British products in all quarters of 
the Empire. 

MANUFACTURED GOODS. 
TotaL Exports oF THE UNITED KINGDOM TO ALL COUNTRIES. 


USPB-O4-05. on. ie coo see ove vee ove 190,000,000 
1898-99-1900 ... ones vee cee ee, 218,500,000 
Increase twenty-three and a-half millions, equal to 12-4 per cent. 


ToTaL IMPORTS OF THE VARIOUS DIVISIONS OF THE EMPIRE FROM 
ALL COUNTRIES. 
United Kingdom— 
1893-94-95 ... ... 

RIN mee) aus.  aees. 086: » 05k > eae 000, 
Increase nineteen and a-half millions, equal to25-5 per cent. The 
study of these figures may be commended to those who disbelieve 

in the flooding of the British market with foreign-made goods. 


76,500,000 


India— 

1893-94-95... 35,700,000 
1898-99-1900 .. wee ee oes eee 44,600,000 
Increase eight and nine-tenths millions, equal to 24-8 per cent.. 

‘anada— 
1893-94-95 ... ... 18,400,000 
1898-99-1900 _.. y 


Increase seven and four-tenths millions, equal to 41 per cent. 
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New South Wales 
1893-94-95 ... ... 11,000,000 
1898-99-1900  ... 17,900,000 

Increase six and nine-tenths millions, equal to 62-7 per cent. 

Victoria— 

1893-94-95 ... 9,300,000 
1898-99-1900 ie ene . .. 12,900,000 
Increase three and six-tenths millions, equal to 38 per cent. 

Queensland— 

1893-94-95... 3,200,000 
1898-99-1900 rae ae, 5,300,000 
Increase two and one-tenths millions, equal 65 per cent. 

South Australia 
1893-94-95 ... 5,600,000 
1898-99-1900 : a er ee 6,200,060 
Increase six-tenths of a million, equal to 10-7 per cent. 

New Zealand— 

1893-94-95 5,460,000 
1898-99-1900 ee : se sige ; 8,100,000 
Increase two and seven-tenths millions, equal to 50 per cent. 

West Indies 
1893-94-95... 4,600,000 
1898-99-1900 eo ea eect tewe Kees. a ees 4,700,000 
Increase one-tenth of a million, equal to 2-2 per cent. 

Cape Colony— 

1893-94-95... 10,800,000 
1898-98-1800 ee eee ... 13,700,000 
Increase two and nine-tenths millions, equal to 26 per cent. 

Natal— 

1893-94-95 ... 2,000,000 
1898-99-1906 gen! ‘nad aap nee aby ene 4,700,000 
Increase two and seven-tenths millions, equal to 135 per cent. 

Adding together the above totals for the manufac- 
tured goods imports of the more important Colonies 
and Dependencies of the Empire, and including the 
values for Newfoundland and Tasmania, which are com- 
paratively small, we obtain the following aggregates :— 
ToTaL VALVE OF THE MANUFACTURED Goops, IMPORTS OF THE 

BRITISH EMPIRE, FROM ALL COUNTRIES. 
1893-94-95... 186,300,000 
1898-99-1900 Se .-. se. 246,800,000 
Increase, sixty and a-half millions, equal to 32 per cent. 

Comparing the totals with those given at the head | 
of this section—namely, £190,000,000 and £213,500,000 | 
respectively—we find that the British Empire now pro- 
vides a market for more manufactured goods than the 
Mother-country sends abroad, an1 that this consumption 
is expanding at a most remarkable rate. 

Sir Robert Giffen, in the article already referred to, has 
expressed the fear that our industries would be crippled | 
by any attempt to turn trade from its present channels. 
The figures given above show that this fear is to a 
large degree imaginary. Those who desire to see some 
kind of preferential tariff system adopted for the 
Empire may therefore find in the above figures a solid 
basis of support for their scheme. 

The following extract from a paper by Sir John | 
Glover on “ Tonnage Statistics of the Decade 1891-1900,” 
read before the Royal Statistical Society on January 21st 
of this year, forms a fitting conclusion to this article :— | 

“IT hope those who record the next series of tonnage 
decades may be able to point out, that the facts I have 
mentioned took such possession of the British people 
and of their Parliament that they decided to make the 





Old Country and her Coionies and Dependencies more 
useful to each other in the matter of food supplies, and 


took the necessary measures to secure that end in time. | 


We have the ships to carry the wheat, and we have the 
Navy to protect its transit; but I submit it ought to 
be a prime object of English policy to lessen our 
dependence for daily bread on those who might properly 
want the corn themselves, or be reluctant sellers in 
case of war.” 

Substitute in the above extract the expression “com- 
mon products” for ‘food supplies,’ ‘ wheat,” and 
‘corn,’ and the passage serves well to express the 
final aim and object of all who are in favour of some 
change in our present fiscal policy. 








SCOTTISH STEEL WORKERS AND IM- 
PROVED MACHINERY. 


AN important decision affecting the wages of Scottish steel 
workers has recently been given by Sheriff Davidson, of Hamil- 
ton, who had been chosen as sole arbiter in a case raised at the 
instance of David Colville and Sons, Limited, Dalzell Steel 
Works, Motherwell. That firm, considering that the intro- 
duction of improved machinery to their works so greatly 
increased the earning capacity of their plate-mill men as to 
make the wages basis of 1884 inapplicable to present conditions, 
and also in view of the keenness of foreign competition, applied 
to the West of Scotland Board of Conciliation for a revision 
of that basis. 
Davidson as sole arbiter. To meet the possible effect of foreign 
competition on their products, the Dalzell firm have completely 
renovated their works, new plant of the best modern type having 
been laid down at considerable expense. The more important 
product of the firm is still ships’ plates, and in connection 
with this department they have now running two powerful 


| rolling mills, which have almost trebled the capacity of their 


predecessors. In 1884 the average daily tonnage produced 


| by the then existing mills was about 37 tons; in 1901 it was 
| 81 tons in No. 1 mill, and 100 tons in No. 2. 


output, the firm assert, has been gained entirely by the 
superior efficiency of the plant, and is in no way due to 


| increased exertion on the part of the men, and that although 


The Board referred the matter to Sheriff | 


The increased | 


iu the roliing mills. Proceeding to comment on these 
arguments, the arbiter says:—‘‘It is quite plain that the 
employers gain by the increased output which the new 
machinery renders possible, and it is also true that the 
lowering of prices which has resulted from the increase of 
supply has affected the men’s wages proportionately. It is 
aiso the case that fewer men are required in these mills. 
The employers, however, point out fairly enough that the 
advantage they derive from this is largely counterbalanced by 
| the fact that the new method involves increased labour else- 
where—that is, outside the mills. It is fair also that some 
account should be taken of the fact that the workmen are 
now dealing with slabs of much greater weight than they 
were before the tire rollers were introduced, and that as the 
| daily output is so much greater in value they have a higher 
responsibility. But I do not think that the workmen have 
proved that the strain upon them, whether physical or 
mental, has been materially increased. Iam fully convinced 
| that with the same amount of labour they are now earning a 
largely increased wage through the introduction of improved 
machinery by their employers. Giving the workmen all that 
is fairly due to them for increased responsibility, and the fact 
that they are dealing with material of greater value, and 
taking into account as well the gain to employers from 
increased output, and a certain saving of labour, there is 
still a clear balance of earnings due in no way to the work- 
men themselves, but to the action of the employers. The 
workmen, however, are entitled to some portion of that 
balance. Where employers and workmen come to a voluntary 
agreement, especially when a sliding scale is part of the 
agreement, it really means that a modified kind of profit- 
sharing or partnership is established between them, and an 
arbiter is bound to consider their respective positions in that 
light. Therefore, I do not make the increase of output per 
day the measure of the reduction of wages, even after making 
allowance for the claims of the workmen I have already 
| adverted to. The wages of the roller should, in my opinion, 
be reduced by 12% per cent. on the present rate ; those of the 
breaker-down, chipper-in, and back-of-the-rolls man should 
be reduced by 74 per cent. ; and those of the winching-away 
man, sweeper, and screwer, by 5 per cent.’? The workmen, it 
|is understood, started last week on the reduction which 


| takes place as a result of this decision. 
| 








the output has gone up—the earnings of workmen, who are | 


| paid a tonnage rate, also increasing in regular ratio—the 


profits have gone down; a result which the firm considers to 
be poor encouragement for enterprise. 
tically amounts to one for the readjustment of the scale of 
1884, when methods now obsolete were-in use, on lines more 
in keeping with the altered conditions of theindustry. The 
workmen, in answer to this, adduce several arguments. They 


aver that the employers have already by agreement reduced | 


the wages of the men in these mills by 5 per cent. on account 
of the introduction of the new machinery. They further 
declare that the employers gain their advantage by the 
increased output, and that so far as that has covered prices, 
they lose proportionately in accordance with the sliding 
scale. They also argue that although the effect of the new 
machinery has been to raise considerably their actual wages, 
such a rise is only commensurate to the increased strain, 
physical and mental, which the use of the improved 
machinery entails upon them. They further urge that their 
employers have directly gained by the new system in so far 
as they require now to employ a much smaller staff of men 


Their claim prac- | 


8S.S. CARPATHIA. 





| In our last issue we described, in connection with her 
| launch on Wednesday, August 6th, the new Cunard liner 
| Carpathia, now being completed by Messrs. C. S. Swan and 
| Hunter. Above we give an illustration of her as she will 
appear atsea. It may be found convenient if we repeat here 
some of her principal dimensions. She is 558ft. long by 
64ft. 3in. beam, and her gross tonnage is 12,900 tons. Her 
trial speed is to be 154 knots. She is to be fitted for carrying 
passengers and a large quantity of frozen meat. In all 
accommodation for 200 first-class and 600 third-class 
passengers is provided. She will be driven by two sets of 
quadruple-expansion engines, with cylinders 26in., 37in., 
53in., and 76in. diameter, by 54in. stroke, steam being 
supplied by seven single-ended boilers fitted with Howden 
| forced-draught system. The machinery is being put in to 
| her by the Wallsend Slipway and Engineering Company, 
| Limited. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


At the Neweastle meeting of the Institution of 
Mechanical Engineers, the second paper read on Wed- 
nesday created a good deal of interest. It was by Mr. 
R. H. Wainford, and is entitled “ Mechanical Appliances 
in Mines.” The following is a brief abstract of it :— 


The object of this paper is to draw particular attention to work 
which may be and is done at the coal face by drills and coal 
cutters. 

Generally the machines do curving or holing work under 
the coal, whereas the miner holes in the coal, and from a com- 
mercial point of view a distinct gain in favour of machine practice 
is established, there being a reduction in the amount of slack 
made. Something like 90 per cent. of the coal got by machines 
will pass over a { screen mesh, as against 60 per cent. by the hand 
method, for where a miner produces three tons of coal to one of 
slack a machine will get eight tons of coal to one of slack. This 
advantage is somewhat discounted by the fact of slack being nearly 
as valuable as coal for coking purposes; a better quality of coke is, 
however, made from disintegrated coal than from slack, as it is 
free from dirt—an element not entirely overcome by washing. If 
the coal is house or steam coal, then the advantage is fully main- 
tained. 

For’the purpose of making direct comparison as to the work of 
machines v. hand labour it is advisable to fix upon normal condi- 
tions, and to do this a 3ft. seam may te reasonably and fairly 
regarded as the average. Cval can be holed by machines in this 
thickness to advantage ; as they get thicker the saving is decreased, 
and as they become thinner they increase ; the machine may cease 
to show a gain when the thickness exceeds 5ft. On the other hand 
the best results have been attained in seams under 2ft. thick. A 
good miner will hole, curve, get, and fill three tons a day of eight 
hours in a 3ft. seam under normal conditions, and in so doing will 
have earned, say, 7s. 6d.; the cost for ‘ holing or curving,” getting 
and filling is therefore 2s. 6d. per ton. There is little doubt as to 
this figure, viz., 2s. 6d. per ton, being below the average on the 
total oatput of Great Britain, so the rate may be accepted. The 
capital outlay for a complete coal-cutting plant is here considered, 
with allowances made for interest on capital, depreciation, repairs, 
cost of running, stores, &e., and a figure arrived at to stand 
against the machine. 

The estimated cost of using a single coal-cutting machine plant 
complete with all fixings and power plant, but exclusive of boiler, 
engine-house and foundations, and allowing for interest and 
depreciation at 15 per cent. per annum of 300 working shifts, works 
out at 19s. per shift. . 

The coal cutter will hole or curve to a depth varying from 3h4ft. 
to 6ft.; the average working depth is 44ft., and in eight hours will 
travel across a face 70 yards under normal conditions, holing or 
curving through a distance on the face, which when got and filled 
equals 100 tons, the same falling off and increase in the make 
applies here, so the average may be taken as stated. Sometimes 
two men only are required to look after the machine, and never 
more than three. If these men are paid at the same rate as the 
miner the holing through 70 yards will then cost 7s. 6d. x 3 = 
22s. 6d., less if anything, because two men may be enough to do 
the work. 

The author then gives figures which show that the reduction 
therefore is 6-56d. on the 2s. 6d. rate in favour of the machine, 
and together with the amount previously estimated as savings, due 
to increased selling value, &c., of 7-25d. = 13-8ld. The unfavour- 
abie points in the foregoing estimates are found in the fact that, 
whereas a single-mach ne plant is put down at £1000, a two- 
machine plant costs £1575, a three-machine plant £2125, and a 
four-machine plant £2950 approximately. 

The Hurd machine at a colliery in North Staffordshire has holed 
over a period of twelve months an average of 100 yards, 4ft. deep, 
in hard fireclay below the coal—the machine making its own pave- 
ment. The cost by hand was 2s. ld., and the machine showed a 
saving of over 6$d. per ton after allowing for all charges ; the 
gross difference at the face being 10d. per ton. At a colliery in 
Yorkshire a medium-sized machine holed 3600 yards 4ft. under, in 
a seven weeks’ trial, working single shifts daily—the Saturday 
being a six hours’ shift ; the saving effected was ls. on a 3s. 6d. 
rate—the holing in this instance being in a hard black band. 
Another case to be mentioned effected a clear saving of 1s, 34. per 
ton ; this is in the Midlands district, and it is interesting to note 
that the first machine was put in over a year ago and no repairs 
have been required, though the holing is very hard and the tem- 
perature in the pit is 80 deg. Fah. The Diamond coal cutters at a 
colliery in South Yorkshire hole from 700 to 800 tons per day in a 
4ft. seam. The holing is made in the bottom dirt and inferior coal, 
which contains a large quantity of pyrites. The output by hand 
was 3} tons per man, which has been increased by means of the 
deep under-cut introduced by the makers of this macbine to six tons 
by the machines. The price was 2s. 14d. per ton by hand and is 
reduced to 1s. 34d. by the coal cutters, a difference of 10d. per ton 
at the face, from which must be deducted interest on capital, &c. ; 
an average of 80 yards per machine per shift of eight hours is main- 
tained, the depth of holing being 5}ft.; to a mining engineer 
80 yards 5}ft. under not only represents a large superficial area of 
coal, but implies better coal, less shots, roadmaking, timbering, and 
anall-round reduction in getting price. At another colliery, where 
the seam lies at an angle of 25 deg. the holing is made to the rise ; 
the getting price was formerly 2s, 3d. per ton by hand as compared 
with 1s. 44d. per ton by machines. At a colliery in Durham a 
saving of 2s, per ton in a 2ft. seam is made, and at another place 
in Yorkshire, in a seam of 19in. thick, a saving of nearly 4s. per 
ton has been established, thus showing that as the seams get thinner 
the saving increases. The Clarke-Stephenson machine, made by 
Ernest Scott and Mountain, is installed in a large number of 
collieries in Yorkshire and district, and in every case without 
exception savings have been effected. 

The cutters instanced are of course longwall machines. For 
pillar and stall and general holing work a machine made by Frilich 
and Klupfel, Unter-Barmen, is doing excellent work in Germany. 

When coal cutting by machinery is efficiently carried out the 
working face is kept straight and clean. Under-cutting to greater 
depths than possible by hand renders timbering required less 
frequent and therefore less costly, and also a reduction in the 
number of shots to be fired is found from experience to be con- 
siderable. By keeping a straight line the coal breaks away more 
easily, especially when aided by increased depth of hole. At a 
mine in Yorkshire forty shots were fired per day when the holing 
was made by hand ; the machine method reduced the number of 
shots necessary to seven. Another good feature in the new 
method to be noted is that work can be carried on regularly, to 
keep a face moving forward at a set speed, varying conditions are 
minimised, and so the work becomes easier to cope with and less 
hazardous. 

Whatever may be the future of mechanical coal-cutters and 
other appliances in mines, there is the assuring fact to ke 
remembered in considering it that there is not a single drawback 
to its adaptation from the point of view of safety to life or the 
science of mining engineering. 

From the practical point of view some objections to machine 
practice occur, they present themselves differently in each mining 
district, discussion may indicate them variously. One of the chief 
objections to the system is the difficulty in finding men to attend 
the machines, possessing sufficient mechanical skill and pit 
experience to enable them to cope with contingencies at the face 
as they are met; but this hardly reflects discredit upon the 
mechanical methods directly. Miners can readily apply them- 


selves if dealt with with tact and encouraged in the work. Atsome 
places machine methods have recorded a failure, traceable very 





often to the plant being either badly designed or lacking the 
necessary power, but most often to the system being taken up in a 
desultory manner, for it seldom happens that a new idea does not 
meet serious difficulties, due to prejudice, either on the part of the 
management or the men, or both. 

The author then proceeds to discuss the use of percussive rock 
drill. Under certain conditions exceedingly good holing, for 
instance, in places where a conglomerate is met which cannot 
by a rotating action be dealt with, the percussion rock drill does 
the work satisfactorily. The paper concludes with the descrip- 
tions of several machines of which illustrations are given. 

The President proposed a vote of thanks to the author, 
and the discussion was then opened by Mr. Haggie, 
Derby, who remarked that the figures given by the 
author as to the number of coal cutters in use in the 
United States were below the mark, as there were at 
least 4000 coal cutters employed. ®Machines for long 
coal working were very heavy, but in the United States 
heading machines were almost solely in use. The noise 
produced by most of the tools was very great, and if this 
could be diminished it would be of considerable advantage, 
as then the noise made by incipient roof cracks could 
be heard, and the necessary precautions taken to prevent 
accident. The author in discussing heading machines 
had made no mention of the chain drills, which can 
undercut 6ft. in the hour. Percussive drills were 
employed at Cannock and Rugeley, and it had been 
discovered that a tool with eight points clears itself best in 
soft rock, and a tool with three points is best in hard rock. 
The cutting was, however, done at no great speed. The 
author also appears to think that enclosed electric motors 
are perfectly safe. This can, of course, not be regarded 
as correct, as the chance of a cable breaking is not very 
remote, and in a fiery mine this might have very serious 
results. The drills used at Rugeley could undercut to a 
depth of 12ft., and worked in a radius of 9ft., but in his 
opinion they were not so good as the chain machines. 

Sir Benjamin Browne, Newcastle, had always been 
accustomed to use the old rule in estimating colliery 
profits at about one shilling per ton of coal raised. At 
present these profits were low, and if by the use of 
machines for coal cutting another shilling per ton profit 
could be made, it would be a great advantage. The 
number of seams workable would be increased and 
the actual saleable bulk of coal would be greater than 
at present. The “long wall” system was, in his opinion, 
the best for local circumstances, and it certainly seemed 
to him the coal-cutting machines had come to stay. 

Mr. 8. F. Walker, London, thought the whole question 
of the greatest importance, and the coal-cutting machines 
were largely used in the United States. If we were not 
careful to advance with the times the coal industry of 
this country would be wrecked, and it would be seized 
by the United States, just as the wheat trade had 
been seized. In the United States it was possible 
to work very thin seams at a_ profit, and the 
“board and pillar” system was in general use. 
There were, however, many difficulties in the use of 
machines in the “ board and pillar” system, and it was 
giving place toa modified system of “ long wall” working, 
known as the “stoop and room” method. This method 
left open spaces about 60ft. Jong in which machines 
could work. In Somerset he knew of a case where, 
owing to low cutting prices, the cost of extracting coal 
was only sixpence per ton, and it was not possible to 
further reduce this by the use of machinery. There were 
very thick seams in South Staffordshire where machines 
were difficult to apply, while in Wales the steam coal 
would in certain instances fall with very little work. 
He knew of a seam only 3in. thick of very valuable coal 
which had cost 20s. per ton to extract by hand labour, 
and it was got now for 10s. per ton by the use of 
machines. In Yorkshire, in a seam 18in. thick, the use 
of machines had effected a saving of 7s. per ton in the 
cost of extraction, and not only was the cost of cutting 
less, but there was far less small coal produced. On an 
average the use of machines would reduce the cost of 
extraction 1s. per ton, and increase the sale price 1s. per 
ton, making 2s. in all. The author had not referred to 
the working of the thicker seams by machines; if these 
were used it was possible to undercut 6ft. to Tit. deep, and 
if this were done the use of shots might be avoided, and 
every shot was a possible danger. In his opinion the 
disc machine was the best type so far produced; there 
were only two machines suitable for long wall work, the 
“bar” and the “disc.” The “bar” was theoretically 
ideal and should take less power than the disc, but hard 
balls of pyrites occurred very frequently in the seams 
immediately adjoining the coal seam, and the bar could 
not cut these away but had to go round them, while the 
disc simply cut its way through the balls. Special and 
somewhat expensive gear had to be fitted to the bar 
machines to enable them to pass round the balls. The 
repairs upon bar machines were very heavy in certain 
cases. At Llanelly undercutting by machines was being 
done very well with the bar machine until strikes among 
the workmen hindered progress. The author’s compara- 
tive diagram seemed to him rather misleading, as it 
showed the bar better than the disc, but in his opinion 
this was not the case. He had seen a Clarke-Stevenson 
disc machine driven by an electric motor developing 100 
horse-power at the time it was actually engaged in 
cutting through a ball of pyrites. He thought the next 
development would be. to divide the single motor now 
employed and adopt two motors, one at each end of the 
machine ; these would be in series and would obviate the 
drag on the machine towards the coal face which always 
now occurred. The machine could then cut either way, 
and the electrical conditions would be better with two 15 
horse-power motors than with only one 30 horse-power 
motor. 

Sir Lowthian Bell said that his firm were using 2000 
tons of coal per day in their blast furnaces, and with regard 
to American competition in coal, he would like to say 
that the cost per ton of freights out to the United States 
and back might be taken on the average as 6s. Even 
supposing the traffic back and forth were precisely equal, 
the cost of freight one way would therefore be 3s. per 
ton, but there was at present far more freight coming to 





this country than going from it to the United States, 
He pitied the position of firms in this country if it should 
become possible to deliver American coal here at rates 
to compete with native coal. 

Mr. Wainford, the author, then stated that as the 
meeting must be brought to an end he would send his 
reply to the Secretary in writing. 

On Tuesday evening the Institution dinner was held in 
the Grand Assembly Rooms, Barras Bridge, when about 
350 members and their friends met together. After the 
usual loyal toasts had been honoured, the President pro- 
posed “The City of Newcastle and the Trade on the 
Tyne,” and gave some account of the amount of business 
and engineering work which was done in and about New. 
castle, and also alluded to the many celebrated engineers 
who were natives of Newcastle or its neighbourhood, 
The toast was acknowledged by the Mayor, Alderman H, 
W. Newton. Mr. Wicksteed, of Leeds, then proposed 
“The Health of the Reception Committees,” and gave a 
most interesting account of his attendance at the meeting 
held in Neweastle about thirty-three years before; the 
impression left upon his mind was very vivid, as he was 
a young man, and the meeting was the first he had 
attended, and he well remembered the names of the 
principal members. The toast was acknowledged by Mr, 
H. J. Brackenbury, the honorary secretary of the 
Newcastle-upon-Tyne Committee, and also by Mr. Henry 
H. Wake, for the Sunderland Committee, and by Mr. J, 
R. Fothergill for the Hartlepools Committee. Mr. Wake, 
while acknowledging the honour, said that the River 
Wear Commissioners were most anxious to see the mem- 
bers at Sunderland, and he hoped to be able to show some 
interesting works at the harbour. 

The toast of “The Institution of Mechanical Engi- 
neers’ was proposed by Professor R. L. Weighton, who 
noted the very rapid growth in the number of members 
of the society, and also the good work which had been 
done by the Research Committees appointed by the Ins ti- 
tution from time to time. He was also glad to find that 
the finances were in such a very satisfactory condition. 

EXCURSIONS. 

The principal visit paid on Tuesday afternoon was 
that to the Elswick Works. The most interesting thing 
shown was a complete gun mounting for his Majesty's 
ships of the Duncan class. These mountings are 
intended to carry a pair of 12in. 50-ton guns, which 
throw a shot of 8501b. weight with a velocity of 2481ft. 
per second, and are the most powerful type of gun at 
present being supplied to the British Navy. The guns 
are placed in cradles, which move upon pivoted slides. 
These slides are provided with the necessary gear for 
working the guns and for absorbing the energy of the 
recoil. The recoiling energy of the gun is about 500 foot- 
tons. The mountings and all the gear for working them 
are carried in an armoured turret made to revolve upon 
live rollers by a powerful hydraulic turning engine. The 
total revolving weight is about 400 tons, and the speed 
of revolution anything from a maximum of one revolution 
per minute down to a dead creep. 

The service of the ammunition is very rapid. It is 
brought up through a central trunk to the lower storey of 
the turntable, called the working chamber, by means of 
suitable cages. From these cages it is transferred to the 
loading cages, which transport it to the rear of the guns 
immediately the guns are in a position to receive it. It 
is then rammed home by a chain rammer. Each gun is 
trained and elevated by a single lever capable of per- 
forming either operation at will, or both simultaneously. 
The whole of the machinery, both in the turret and in the 
shell room, is worked by hydraulic power supplied at a 
pressure of 1000 1b. per square inch by a steam pumping 
engine of about 370 horse-power. A speed of two rounds 
per minute per gun has been obtained from one of these 
turrets. 

On the berths at the Elswick Yard there were the keel of 
third-class cruiser of about 4000 tons displacement; and a 
cable repairing steamer nearly ready to be Jaunched. One 
berth was being prepared for the construction of a third- 
class cruiser of 3000 tons displacement. A first-class 
battleship of about 12,000 tons displacement was in hand, 
and the next berth to it was in course of preparation for 
the construction of a first-class armoured cruiser of 
nearly 11,000 tons displacement. Further on, occupying 
single berths, were two vessels, which are called coal 
haulabouts, building for H.M. coaling service, and both 
almost ready for launching. 

Alongside the shipyard, in the water, was H.M. first- 
class cruiser Lancaster, of nearly 10,000 tons displace- 
ment. A large steel screw tank steamer, capable of 
carrying about 7000 tons of liquid fuel, was almost com- 
plete and on the point of sailing. 

We have already mentioned the fact that on Wednes- 
day a large number of members went down the Tyne in 
the steamer J. C. Stevenson, by invitation of the Tyne 
Improvement Commissioners. This vessel went to Tyne- 
mouth, but a large party landed at Jarrow, and inspected 
the works of Palmer’s Shipbuilding and Iron Company. 
These works are situated on the south bank of the river 
Tyne at Jarrow, about seven miles from Newcastle, and 
were founded in 1851 by Sir Charles Mark Palmer, Bart., 
M.P., and his brother George Palmer. The firm was con- 
verted into a company in 1865, Sir Charles being its 
chairman until his retirement in 1893. The works cover 
an area of about 100 acres, and have a river frontage of 
nearly three-quarters of a mile. They consist of a ship- 
building yard, graving dock and slipway, engine and 
boiler works, steel works and blast furnaces, and include 
within themselves the entire range of operations from the 
smelting of the ore to the complete equipment of the 
vessel. There are about eight miles of railway within 
the works, which are connected by private lines with the 
North-Eastern Railway. 

The shipbuilding yard was established on the site of 
an old yard where wooden frigates had, early in the cen- 
tury, been built for the British Government. The first 
iron vessel that was built here was the Northumberland, 
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a paddle tug. One of the most recent battleships con- 
structed here is H.M.S Russell, and several steamers of 
over 10,000 tons deadweight for the Atlantic cattle trade 
have recently been delivered. 

In addition to numerous electrically-driven modern 
machines and tools, hydraulic presses, pneumatic riveters 
and caulkers, electric drills, &c., the shipyard possesses 
its own forge and also rivet works capable of supplying 
the shipyard and boiler shops. There are also large 
fitters’, plumbers’, joiners’, and cabinet-makers’ shops, 
where the internal fittings required in ship construction, 
including steering gears, &c., are manufactured. The 
craving dock is 440ft. long by 7O0ft. wide, and some 
notable repairs to vessels have been executed in it. 

The productive capacity of the engine works can be 
gauged by the fact that 34 sets of engines and boilers 
have been turned out in one year. The department is 
self-contained, having its own forge and also foundries 
for the production of iron, brass, and steel castings. 
Among the various machines in these shops are a plate 
edge-planing machine, capable of taking a plate 35ft. long 
by 12ft. wide and planing two edges simultaneously; a 
set of vertical rolls, capable of bending cold a shell-plate 
12ft. wide and 1in. thick; a 200-ton hydraulic flanger; a 
hydraulic riveting machine with 12ft. gap, and capable of 
exerting a pressure of 150 tons. The shops are also 
equipped for dealing with the oxpress type of water-tube 
boiler, and more recently a plant for the manufacture of 
Belleville boilers has been added. A speciality is the 
manufacture of the Reed water-tube boiler, the invention 
of Mr. J. W. Reed, manager of the engine works depart- 
ment, which has been adopted in high-speed boats and in 
vessels constructed for the Admiralty on the Clyde. 
Nearly 25 miles of tubes are used in the manufacture of 
the boilers and machinery of each 30-knot destroyer. 
The tubes are not expanded into the shells but screwed 
and provided with a nut having a hemispherical end 
which beds upon a similarly shaped recess in the plate. 

A feature in the iron foundry is the manufacture of 
ingot moulds and slag tubs, thousands being turned out 
during the year. In the machine and erecting shops the 
tools are of the most modern type. In the lower erecting 
shops, engines of various sizes for single and twin-screw 
merchant vessels are built, while in the upper shop 
torpedo-destroyer engines to run about 400 revolutions 
per minute are erected side by side with engines of 
18,000 horse-power. For lifting machinery and boilers 
on board, a new set of sheer legs to lift 120 tons has 
recently been erected. 

In the pig-iron making department there are five blast 
furnaces with the usual equipment of hot-blast stoves. 
One of these furnaces is set apart for the manufacture of 
Cleveland iron, principally for foundry purposes, and 
produces about 650 tons per week. In the other furnaces 
high-class hematite pig is produced for the manufacture 
of the mild steel now so largely used for shipbuilding, 
and about 1000 tons per week are produced per furnace. 
The furnaces are about 80ft. high, 24ft. diameter at the 
boshes, and 11ft. in the hearth. The bulk of the hematite 
produced is transferred to the company’s own steel works, 
where it is converted into Siemens-Martin mild steel by 
the acid process, the surplus iron being sold to neigh- 
bouring steel makers. In the steel works there are eight 
melting furnaces, each of 40 tons capacity per charge. 
The various mills—cogging, sectional, plate, and sheet 
mills— are fully equipped with the usual guillotine shears, 
not and cold saws, and contrivances for saving heat and 
labour. There is a complete installation of electric power 
for driving all the outlying machinery, and also an 
extensive plant for electro-galvanising. 

The total number of vessels completed at these works 
since their establishment in 1852 is 771, and the tonnage 
has risen from 920 in 1852 to 61,016 in 1901. The 
number of men and boys employed is about 10,000. 

On Thursday, the 31st July, a large party of members 
accepted the invitation of the Sunderland Reception 
Committee, and went to that town by train, arriving at 
10.50 am. They were received by the Mayor in the 
Town Hall, and then visited the harbour works at Roker, 
where the President laid a commemorative block bearing 
his name. Roker Pier, which is situated on the north side 
of the Wear, is completed, with the exception of the 
superstructure of the roundhead and lighthouse, which 
are now being built. The total length of this pier is 
2800ft. For 2340ft. the width at the top is 35ft., and 
for the remaining distance 41ft. The width at the 
bottom varies with the depth—in 40ft. of water it is 
120ft. wide. The top of the pier is 10ft. above high 
water. A subway 6}ft. high by 4ft. wide runs the entire 
length of the pier, and will afford access to the light- 
house in stormy weather. 

The shore portion of this pier, for a length of 385ft., 
was constructed of concrete en masse, faced with granite 
blocks; for the remaining distance the superstructure 
is formed of granite-faced concrete blocks, varying 
in weight from 43 to 56 tons, set in lengths of 
42ft. Tin. each by a radial hydraulic block-setting 
crane, which can set a 60-ton block 60ft. in advance of its 
leading wheel. The interior of each length is filled with 
concrete blocks and concrete en masse. The concrete of 
which the pier is mainly composed is mixed by three 
improved Messent one-cube-yard mixers, each capable of 
turning out twenty mixings of concrete per hour. The 
concrete is conveyed to the pier end in 20-ton boxes 
specially designed, so that the act of replacing them on 
their carriage closes the doors at the bottom of them. A 
20in. gauge railway runs from the mixers to the gear- 
ings in the blockyard, from which the concrete is tipped 
direct into the block moulds below. This was the first 
blockyard constructed with a high-level gantry to avoid 
waste of labour, and the system has since been adopted 
ai the construction works of the national harbours of 
Peterhead and Dover. 

The superstructure is set on a foundation, levelled 23ft. 
above low water, which is formed of 56 and 116-ton bags 
of concrete deposited in the plastic state on the rock, 
from boxes slung in the wells of a “ Wake” steam-barge, 





and suspended from hydraulic cylinders. The bags are 
filled at a concrete-mixing house on the river, the barge 
is then moored over the site where the bag is required, 
the box and bag are lowered as near to the bottom as 
possible, and the bag deposited by the opening of the 
doors in the bottom of the box. 

After partaking of lunch, provided by the river Wear 
Commissioners, the party proceeded by steamer up the 
Wear and visited various works. At Messrs. Doxford’s 
they saw several vessels under construction upon the 
system specially designed by the firm with bulging sides 
and almost flat bottoms, giving a very large carrying 
capacity. Although there are at present only three 
berths, it is stated that twelve vessels can be built yearly, 
so that each is only upon the stocks twelve weeks. Other 
works visited were those of Sir James Laing and Sons, 
Deptford Yard, which has been in existence since 1793, 
and is therefore one of the oldest in the country. 

On entering the shipbuilding premises through the 
main entrance, near the offices, the road leads direct to 
the electrical power-house, which contains three 150-H.P. 
dynamos, two of which are driven by high-speed engines, 
and one by a compound marine-type engine. From this 
station the motors of the Middle and New Yards 
machinery, as well as the electric light installation, are 
driven. Passing the boiler-house, where there are two 
large marine-type boilers supplying steam to the electrical 
power-house and the joiner shop, the East Yard is reached, 
where there are two berths capable of taking ships up to 
500ft. long. The inner berth of the two has at present a 
large twin-screw steamer No. 600 s.s., 510ft. long by 
59ft. beam. At the bow of this ship lies the new 
machinery shed, a structure in two bays 250ft. long by 
120ft. wide, and containing various punching and shearing 
machines, bending rolls, joggling, scarphing, and planing 
machines, &c., all driven by electric motors, and with 
serviceable hydraulic cranes for handling large plates. 
At the river end of this machine-shed lies the fitting-out 
quay, at which vessels after being launched are laid for 
completion, and a large travelling crane enables material 
to be put on board with the greatest possible despatch. 
Proceeding from the quay past the bow of 600 s.s.— 
which vessel will be the largest ship ever built on this 
river—the boat-builders’ shop is passed and the east end 
of the joiners’ shop is entered. This shop is replete with 
the most modern machinery, driven by a compound 
steam engine with shafting underground. At the lower 
end of this building there is a saw mill, as well as a 
carpenters’ shop, for the conversion of the timber 
required for shipwright purposes. 

On leaving the main entrance of the joiners’ shop the 
road is again crossed, and the blacksmiths’ shop is 
entered, where there are some forty fires and steam 
hammers up to 15 cwt. capacity for the prompt making 
of various smith work. On leaving the north end of 
the blacksmiths’ shop, the accumulators and hydraulic 
pumps are seen for supplying the hydraulic cranes, 
riveting plant, &c., in the Upper and Middle Yards. On 
the right are frame-turning blocks and furnaces, and in 
the machine shop adjoining are various punching and 
planing machines, &c. Immediately in front of the 
turning blocks lies Deptford Graving Dock, about 320ft. 
long, where repairs to vessels can be promptly carried 
out; crossing the public road which lies at the head of 
the dock, the High Yard near the store house is entered, 
and on proceeding to the right are two shipbuilding 
berths, on one of which at present is building a twin- 
screw steamer about 445ft. long. On the left-hand side 
is a large shed containing frame-turning blocks, furnaces, 
plate rolls, punching, shearing, scarphing and flanging 
machines, and other ordinary shipbuilders’ plant; on 
passing round the machine shed and leaving the yard by 
the main road, the brass foundry department is reached, 
which comprises brass foundry, brass finishing shop, fitting 
and pattern shop, plumbers’ shop and coppersmiths’ shop, 
where various work in connection with the outfit of 
vessels built in the yards is completed. In addition to 
this work the foundry turns out a large amount of 
Admiralty work, and has facilities for casting bronze 
propellers up to 10 tons in weight. 

Various members also visited the works of Messrs. 
John Dickinson and Son and of Messrs. Joseph L. 
Thompson and Sons, and dinner was provided by the 
River Wear Commissioners in a special marquee erected 
at the shore end of Roker Pier. 

On Friday the largest party of members visited the 
Hartlepools, and were entertained at lunch by the local 
committee, after which they were conducted round 
various works, such as the Central Marine Engine Works, 
Messrs. Furness, Withy and Co., William Gray and Co., 
Irvine’s Shipbuilding and Dry Docks Company, Richard- 
sons, Westgarth and Co., and the South Durham Steel 
and Iron Works. 

Other parties visited Bamburgh Castle, Chillingham 
Castle, and Cragside Rothbury, after which the summer 
meeting broke up. 








THE BELL Rock LicHTHoUsE.—The new light established by 
the Commissioners of the Northern Lighthouses at the Bell Rock 
has now been in operation for some time. It is one of the most 
powerful oil lights of modern days. As seen from the coasts of 
Forfarshire and Fifeshire, the light is pgocsairga 4 stronger than 
the old one, and tells its tale much more rapidly. Although 
giving its warning more rapidly than the old light, the new main- 
tains its red and white flashes, so that Sir Walter Scott’s ‘‘ ruddy 
gem of changeful light” still remains applicable, the white 
being a clear bright light and the red a utiful ruby. The 
lantern, machine, lamps, and apparatus now installed on this well- 
known lighthouse were shown at the last Glasgow Exhibition, and, 
together with the optical apparatus, were illustrated and described 
by us in THE ENGINEER of June 7th last year. The lantern, 
turning machine, &c., were made by Steven and Struthers, of 
Anderston Brass Foundry, Glasgow. The optical apparatus was 
designed specially by D. and O. Stevenson, Edinburzh, engineers 
to the Commissioners of the Northern Lighthouses, and made by 
Lepaute et Cie., of Paris, and differs in many respects from any- 
thing yet constructed, 





GERMAN IRON EXPORTS. 


THE important advance which is taking place in the export 
of iron and steel manufactures from Germany coincident 
with a large diminution in the imports of similar goods is a 
matter for serious consideration at the present moment, 
especially as Great Britain and British North America are 
affected by both of these movements in trade. Coming as 
they do at a period when the Customs Tariff Commission 
has passed the projected higher duties on goods received from 
other countries, the official statistics, which show a further 
reduction in the imports from England, are far from re- 
assuring as to the future prospects of British exporters of 
iron and steel goods to the Fatherland. On the other hand, 
the growth of the German exports is largely explained by the 
continued inland depression, and the action of the various 
syndicates which find other countries a safe dumping-ground 
for their surplus production, that is sold at any price obtain- 
able, whilst at the same time high prices are charged to home 
consumers, with the assistance of the existing tariff. It 
appears immaterial to the firms composing the syndicates 
whether a profit is or is not earned on foreign orders for the 
time being, so long as they can keep their works fairly well 
employed, and from figures which will subsequently be given 
it will not be difficult to conclude that the question of profit 
scarcely comes into consideration at all. This foolish policy 
cannot be continued indefinitely, and unless a revival takes - 
place in the German home markets at an early date, it is 
probable that the question of the financial stability of indi- 
vidual undertakings will come into play and tend to check 
the ruinous competition which is still being offered in 
external markets. Proceeding now to refer to the actual 
volume of business, the following table indicates the tonnage 
of the exports and imports during the first six months of the 
past six years :— 





a Exports. Imports. 
Year. Tons. Tons. 
1897 .. 665,319 255,226 
1898 .. $26,528 219,918 
1899 .. 769,432 350,894 
1900 .. 744,224 502,150 
1901 .. 994,404 233,690 
1902 . 1,503,742 132,610 


It will be seen that the exports during the first half of the 
present year exhibit the remarkable increase of 509,338 tons, 
or 51 per cent. more than in the corresponding period of 
1901; and of 759,518 tons, or 102 per cent. greater than in 
the first six months of 1900, whilst the imports declined 
during the same periods by 101,080 tons, and 369,540 tons 
respectively. The value of the iron and steel goods exported 
is, however, more interesting, as is shown by the following 
figures concerning purchases and sales during the first six 
months of the years stated :— 


Year. — —— 
1897 .. 8,096,000 1,646,000 
1898 .. 9,161,500 1,566,000 
1899 .. 10,600,000 2,435,000 
1900 .. 11,880,000 3,620,000 
1901 .. 12,006,000 .. 1,861,000 
1902 14,734,000 .. 1,335,500 


A comparison of the two tables reveals the noteworthy fact 
that although a heavy decline occurred in the exports during 
1899 and 1900, the very considerable increase in the exports 
in the first half of 1901 and 1902 has only been accompanied 
by a comparatively slight augmentation in the value of the 
manufactures. This clearly shows how prices have been 
sacrificed in order to obtain a market in other countries. A 
few figures concerning the movement of some of the more 
important items during the first six months of the past three 
years will be of interest, the imports and exports being in 
tons, as follows :— 


Impor ts in Tons. 


1902. 1901. 1900. 
Crudeiron .. .. 72,057 .. 159,99: 355,113 
Angle and tee iron “es 109 .. 292 343 
Rails Oh. ka oade 4 ee al ae 96 258 163 
Bar iron ac <6 eee 11,204 9954 21,577 
eee 476 734 1243 
Plates and sheets 1057 1215 2632 
Railway axles 299 519 1215 
Pipes pS ier 5501 5912 12,113 
Rough iron goods 4041 6741 9493 
Exports in Tons. 
1902. 1901. 1900. 
Crudefrom .. .. .. 136,651 56,961 61,359 
Angle and tee iron .. 182,148 166,015 105,662 
Fish-plates .. va 20,369 15,681 16,989 
Rails 149,672 80,542 76,149 
Bar iron, &c. 173,017 136,609 $2,056 
Blooms, &c. eis 262,494 48,264 10,463 
Plates and sheets 132,680 117,616 77,942 
Iron wire ca 76,962 71,634 47,341 
Iron wire, coppered 41,837 89,735 40,471 
Railway axles a 23,042 13,413 24,102 
a Seu ove, as ee ew Sas 23,596 21,145 20,008 
Rough iron goods .. .. .. 56,566 50,450 58,451 
Lik. eee 26,664 .. 26,733 
Polished goods .. .. .. -. 34,484 27,715 .. 20,110 
The figures respecting crude iron deserve special mention 
as indicating an extraordinarily large increase in the exports, 


simultaneously with a heavy decline in the imports during the 
first six months of the present year, whilst a large augmenta- 
tion in the tonnage sent abroad is also reflected in the 
case of rails, bar iron, plates, and sheets and blooms. As 
affecting Great Britain, it should be noted that the imports 
of English crude iron declined from 337,581 tons in the first 
six months of 1900 to 144,004 tons in 1901 and to 58,654 tons 
in 1902, whilst the Teutonic exports of pig iron to England 
advanced from 881 tons to 4081 tons and 12,414 tons 
respectively in the same period. In addition to this Belgium 
has purchased 46,536 tons this year as against 24,846 tons in 
1901 ; Holland, 33,217 tons as compared with 541 tons; and 
France, 17,792 tons as against 14,539 tons; while the United 
States, which did not import any crude iron from Germany 
in 1901, has received no less than 11,876 tons this year. The 
export of German railway rails to America has increased from 
41 tons last year to 22,906 tons in 1902; to British North 
America from 4484 tons to 10,101 tons; and to Great Britain 
from 12,975 tons to 21,241 tons. In the case of blooms, rails 
in the rough, and ingots, a total of 41,338 tons has this year 
been exported to Belgium as against 25,308 tons in 1901; 
157,583 tons to Great Britain as compared with 11,666 tons ; 
6496 tons to Italy as against 2994 tons; 17,885 tons to 
Holland as compared with 547 tons; and 27,889 tons to the 
United States, which did not purchase a single ton of these 
goods in either of the two preceding periods. As already 
suggested, itis only a question of time and financial considera- 
tions to settle the export of manufactures at cost price if 
not at a loss, and the present policy of the German syndicates 
must necessarily be reflected in the balance sheets of the 
individual companies at no distant date, 
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THE CAPE TO CAIRO RAILWAY. 


No. Il.*—BULAWAYO TO KHARTUM., 

Waite there is practically nothing new to be said with 
regard to railway construction between Capetown and 
Bulawayo, there is much activity immediately to the 
north of that important centre, especially 
in the case of the Bulawayo-Victoria 
Falls section of the through Cape to 





bridge which is to span the Zambesi just below the Falls 
| has been designed. 
| over a narrow gorge. After crossing the Zambesi, the 
| Cape to Cairo line will be taken through the headquarters 
of the North-Western Rhodesian Administration, and 
further on will tap the copper field situated 150 miles north- 





Cairo system. This activity, although 
occurring on the direct trans-African 


railway route, owes its birth more parti- 
cularly to the discoveries of coal and 
copper which have been made in the 
neighbourhood of the Zambesi, and while, 
no doubt, the Chartered Company would 
have pushed this line in the interests 
of the through African railroad, they 
have had a double reason for speedily 
developing this portion of Rhodesia. 
Latest advices show that on the Wankie 
or Victoria Falls section the rail-head is 
65 miles to the north of Bulawayo in the 
direction of the Zambesi. Progress on 
this part of the line has been lately very 
much retarded owing to the want of 
sufficient material to continue plate- 
laying, and this has had to be tempo- 
rarily suspended pending the arrival of 
more rails and sleepers. Meanwhile a 
stock of these is being stored at a depdét 
about 19 miles distant from Bulawayo, 
until there is sufficient material to admit 
of a re-start and the carrying out of work 
for some considerable time. The cause 
of the delay is put down to the want of 
trucks at the coast. This difficulty has, 
however, been met by the recent pur- 
chase of 180 30-ton trucks, by the use of 
which it is estimated that it will be 
possible to deliver at Bulawayo three 
miles of permanent way material per 
diem. 

The Wankie coalfields, which may be 
expected to prove so important a factor 
in the development of British South 
Africa, are situated about 200 miles to 
the north-west of Bulawayo. It has 
been reported by experts that the lower 
seam alone has a probable average thick- 
ness of 6ft. for a distance of at least eight 
niles, and that in regard to quality its 
heating power is only from 4 per cent. to 
6 per cent. inferior to Welsh coal, and 
considerably superior to the best class of 
coal known in South Africa. What this 
will mean to railway and other develop- 
ments is obvious. It is known that this 
coal extends over a large proportion 
of an area of 400 square miles, and it has been estimated 
that, based only on an assumed area of eight square miles, 
there will be sufficient coal to last a hundred years. All 
that is needed to turn these coalfields to account is 
railway communication, and this, as already stated, is 
now progressing as rapidly as events will permit. 








1. Height of perpendicular diff at this point 420 feet 
2. Profile cliff. (Mansergh). 
3. Level green grass 

4. The knife edge 

5. Giese’s store 500 yds. up stream 

6. Rocky bars, nearly hidden at full water (June). 











ROUTE OF RAILWAY AND VICTORIA RAPIDS 


As soon as possible after the Cape to Cairo line has | 
reached the coalfields, it will be pushed on a distance of 
about 75 miles to the Victoria Falls, on the Zambesi, the | 
greatest and most magnificent falis in the world, and | 
from thence it will be continued northwards. Near | 
Victoria Falls a township will be established. The | 





* No. I. appeared August Ist. 


;one must not omit the important 
| Bulawayo and Salisbury. 
| the present year, when it will be possible to travel in one 
| train from Capetown through Southern Rhodesia to the 
| port of Beira on the east coast. 
| the trunk line one may mention that from Bulawayo to 


| with the terms of the Berlin Act, is neutral. 
| the railway from the Cape will skirt the east, or German, | 





THE VICTORIA FALLE—SITE OF THE BRIDGE 


east of the Victoria Falls. Some idea of the magnitude of 
the Falls, an engraving made from a photograph of which 
we give herewith, may be gathered from the fact that their 
height is slightly greater than the height of the cross sur- 
mounting the dome of St. Paul’s Cathedral, while their width 
is about equal to the distance from the British Museum to 
the Marble Arch. Even this comparison makes it difficult 
to convey a just idea of the space occupied by the Falls. 
Those who have seen the Niagara Falls will, however, be 
able to base their conception upon the fact that the 
Victoria Falls are nearly two and a-half times as high as 
the Niagara Falls, and approximately twice as wide when 
measured along the lip. The measurements of the two 
Falls are given hereunder :— 


120ft. 
158ft. 
1 mile (approx.). 
4 mile (approx.). 


Height of Victoria Falls... 
Height of Niagara Falls... 
Width of Victoria Falls ... 
Width of Niagara Falls ... 


Quite recently the Falls were visited by Sir Charles 
Metcalfe, who, with Sir Douglas Fox, is consulting 
engineer to the Rhodesia Railways. Sir Charles Met- 
calfe, upon his return from the Falls, communicated their 
possibilities to Mr. Rhodes. It is expected that the Cape 
to Cairo Railway will reach these Falls next year. Loco- 
motives for contractors’ purposes are now running on 
it for some distance north of the present terminus, and 


|a railway exploration party has been despatched over 


the railway route beyond Victoria Falls as far as 


| Tanganyika. 


While dealing with railway development in this section 
line connecting 
This will be completed during 


Among other feeders to 


Gwanda and the light railway line from Salisbury to Lo 


| Maghunda. 


On reaching the south end of Lake Tanganyika there 
is for 400 miles a clear waterway which, in accordance 
Whether 


bank, or the west, or Congo State, bank, of this inland 
sea, or whether passengers and goods will be conveyed to 
the north of the Lake towards Cairo on pontoons, it is 
premature to say. North of Tanganyika, on the line to 
Cairo, lies a piece of foreign territory, the only bar to an 
all-British route by the direct line. This district between 
the north of Lake Tanganyika and the Victoria Nyanza— 
to the eastern shore of which British trains are running 
regularly from the Indian Ocean on the Uganda Railway 
—forms the German Congo frontier. At a distance of 
200 miles north of Tanganyika the British sphere is again 
touched, on the south-west corner of the Uganda Pro- 
tectorate, whence there is the Nile waterway to Khartum, 
the southern terminus of the Sudan Railway. 


It will be of one span 600ft. in | 
| length, and will cross the Zambesi 400ft. above the water | 


THE METALLURGICAL INDUSTRY OF 
SOUTH RUSSIA. 


Tue great development of the South Russian metallurgical 

industry, of which such a striking proof was given by the 

formation of so many bubble companies, was due to the 

presence of deposits both of coal and of ore in that region. 

In fact, the coalfields have given such a 

rich promise of their future output, that 

already the need has arisen of exporting 

to other countries some portion of this 

Russian coal. With regard to the deposits 

of ore in the Krivoirog basin, it was 

estimated that they would not be exhausted 

until some time in 1906. But a closer 

| examination of that district has shown that 

| this estimate is wrong, and that the mineral 

wealth will be exhausted in the near future, 

when the furnaces will have to be closed. 

At first it was supposed that these reports 

had been spread abroad by speculators. 

Thus, the Russian Government was led to 

inquire into the question, and the Congress 

of South Russian Ironworkers also investi- 

gated the state of affairs. According to 

the computations made by M. Schima- 

novski, an expert mining engineer, who 

has studied deeply the Krivoirog basin, the 

available ore supply of that district amounts 

to two milliard poods, or 32,000,000 tons, 

while the yearly amount of ore required 

by Russia amounts to 2,222,220 tons; thus, 

the local works can look forward to having 

an adequate supply of raw material for the 
next fifteen years. 

Under these conditions it is not sur- 
prising that the more far-seeing ironworkers 
are now looking out for fresh deposits of 
ore. Rich deposits have bees found in the 
neighbourhood of Kertch on the strait of 
Yenikale on the Black Sea, and the Briansk 
Works have started there a smelting works. 
Moreover, new ore deposits have been 
brought to light in the Governments of 
Kharkoff, Voronezh, and Kursk, all of which 
are in South Russia. But these newly 
discovered deposits of ore are by no means 
conspicuous by any especial mineral wealth, 
so that the hopes of the ironworkers will be 
directed rather to the Ural and Caucasus 
rogions for their future supplies of raw 
material; in fact, these latter regions seem 
destined to supply South Russian iron- 
workers with their necessary ore. For this 
r:ason the ironmasters are now asking for a 
r:duction of the freight tariff at present 
in vogue for the transport of raw ore to 
South Russia, as thereby the Ural ore would 
be brought within easier reach of that 
region. For the latter purpose it is said 
that the Samara and Zlatoust Railway is to 
be improved, and its carrying capacity is to 
be increased by the construction of several 
branch lines. It is curious to observe that 
in this way the Russian metallurgical industry will return 
to the scenes of its origin, and will continue there its 
activity in the very region which saw its birth two 
centuries ago. 








NEW AMERICAN BATTLESHIPS. 


Ercur battleships are under construction for the navy of 
the United States, and now the designs for two additional 
ships provided for in the current estimates have been approved, 
and will shortly be commenced. The new vessels are to 
be completed in forty-two months. The new ships for which 
tenders are now being asked will displace 16,000 tons, will 
have a speed of eighteen knots, and a maximum coal capacity 
of 2200 tons. Their armament, consisting of four 12in. 
breech-loading guns, will be carried in a couple of turrets, fore 
and aft, armoured with plates ranging from Sin. to 12in.,with a 
roof 24in. thick. At each corner of the superstructure will 
be two Sin. breech-loaders, eight in all, carried in four elec- 
trically-controlled, balanced, elliptical turrets from 6in. to 
64in. in thickness. There will also be twelve Tin. guns in 
broadside on pedestal mounts behind Tin. armour, each gun 
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BRANCHES ROUND BULUWAYO 


| isolated by sprinter bulkheads. The forward and after guns 

on each side will be arranged so as to fire right ahead and 
| right astern respectively. Consequently, the bow fire in 
| chasing will comprise two 12in., four 8in., and two Tin. 
weapons. Each vessel will also carry twenty 14-pounder 
rapid-fire weapons, and thirty small guns. Each battleship 
will have nearly 4000 tons of armour and 945 tons of guns. It 
| is provided that the amount of woodwork to be carried shall 
| be reduced to a minimum, and all that is used above the pro- 
tective deck is to be rendered fire-proof. 

The interest in these details lies in a comparison with the 
ships of larger size—16,350 tons—which are being built in this 
country. They will have four 12in., four 9-2in., and ten Gin., 
or six fewer pieces than the smaller American ships. 
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RAILWAY MATTERS. 


Tae Paris-Lyons-Mediterranean Company is now 
doubling its line between Lyons and Villevert. 


As the electric haulage of trains between the Austerlitz 
and Quai d’Orsay stations of the Orléans Railway in Paris have 
given good results, it has been decided to apply this method of 
traction between Paris and Juvisy so soon as two additional lines 
of way are laid. 

To render the Liverpool Overhead Railway more 
attractive, it has been decided to accelerate the service, which will 
reduce the time required to make the journey from end to end 
from thirty-two to twenty minutes. ‘The new service will be 
started next month. 


Owrna to the favourable results already obtained as 
regards laying dust, two roads where the traffic is heavy, namely, 
that between Versailles and Saint Cyr and that between Saint 
Germain and Eequevilly, have been chosen for further experiments 
in this direction with heavy rock oil. 

Tue South Australian Premier has agreed to submit to 
Parliament during the present session a motion affirming the 
desirability of constructing the Adelaide-Port Darwin direct trans- 
continental railway on the land-grant system, completing the gap 
of 1063 miles between Oodnadatta and Pine Creek. 


& RECENT telegram from Durban states that good 
wrogress is being made with the construction of the Cape-Natal 
Railway. The route has been pegged out as far as Umkomaas, and 
several survey parties are at work. Some of the country through 
which the line passes is of a most difficult character. 


THERE will shortly be an extensive reduction of fares 
on the Prussian Railways. The matter is under the consideration 
of the authovities, who contemplate reducing the single fares to 
exactly half the present return fares, which already represent a 
considerable saving compared with the fares for two single journeys. 


Two unusually large narrow-gauge locomotives have 
been recently completed for the Mexican Southern Railway, which 
has a 3ft. gauge. One of them is a ten-wheeler ; it weighs about 
39 tons, and its tender nearly 30 tons. The cylinders are 17in. by 
20in., and the total heating surface 1054 square feet, The grate 
area is 15-4 square feet. 

A NEW railway is to be built from St. Paul and 
Minneapolis to Winnipeg ci@ Anoka, Mora, Aitkin, Grand Rapids, 
and Beaudette ; also from Anoka to Superior by way of Rush City. 
The new road will have connections with the Canadian Northern 
Railway. A bridge will have to be built across the Mississippi 
between Anoka and Champlin. 


Owr1ne to rate-aided competition in the form of 
municipal tramways, the number of passengers carried by the 
Liverpool Overhead Railway continues to diminish. In the past 
half-year the railway carried 5,026,422 passengers, against 
5,382,224 in the corresponding 1901 period, the falling off being 
due, the report explains, mainly to the competition of the Corpora- 
tion tramways. 


Tue work on the Los Altos Railroad, in Guatemala, is 
now far advanced, and when it is opened it will certainly be an 
immense boon to the planters and residents of the western districts 
of the country. The work on the new Los Cocales and Mazatenango 
line was also commenced, under the auspices of the President of the 
Republic, in the middle of last December, and is being pushed 
forward rapidly. 

THE number of passengers carried on the North 
London Railway duri the recently ended half-year were 
23,325,105, a decrease of 244,636 as compared with the same period 
last year. The number of season-ticket holders, however, showed 
an increase of 748, and the gross receipts an increase of £2141. 
At the same time the expenses decreased by £3222. The ratio of 
working expenses to gross receipts was 59-22, against 60-86 last 
year. 

Durine the last few days of last month a clever bit of 
railway engineering was effected on the Garfield Park Line of 
Chicago. A line of elevated railway over 1000ft. long was moved 
bodily from a temporar: ition which it had occupied owing to 
a difficulty about obtaining right of way to its permanent site. 
The maximum movement at one end was 40ft., reduced to nothing 
at the other, where it met the existing line. Ordinary house 
moving screw-jacks were used. 


In a recent report to the Foreign-office, H.M. Consul 
at Batavia, in Borneo, states that a commencement was made 
early last year with the construction of a new railway between 
Krawang and Tjipadalarang, by which the distance by rail between 
the westward and eastward of the island will be considerably 
reduced. The new route will then be entirely along the Govern- 
ment railway, instead of, as at present, running from Buiten- 
zorg to Batavia on the lines of the Netherlands India Railway 
Company. 

An engineering feat, which for magnitude and quick 
execution has seldom been equalled, was, says the Journal of the 
Franklin Institute, accomplished on May 25th at New Brunswick, 
N.J., by the Pennsylvania Railroad Company. ‘The bridge crossing 
the Raritan River, and the draw span connecting, which span the 
Delaware and Raritan Canal, were moved 14ft. 6in. in one minute 
and forty-three seconds. The length of the bridge and draw span 
is 906ft. The bridge has five spans, each 150ft. long, and the draw 
span is thesame length. There was no interference with the regular 
railroad schedule. 


THE increase in the passengers carried each year by 
the Brisbane tramways since the introduction of electric traction 
has been remarkable. The first electrical car commenced to run 
on June 21st, 1897, and the last horse car went out of service at 
the end of May, 1898. At that date thirty-two electrical cars were 
required to give the service, whereas now over seventy are in use. 
The average number of passengers carried by horse cars during 
the years 1894-5-6 was 4,160,000 : while the numbers carried by 
electric cars are in round res as follows :—1898, 8,460,000 ; 
1899, 11,960,000 ; 1902, 20,000,000 estimated. 


Tue Russian Ministry of Ways of Communications has 
found it necessary to undertake the construction of the follow- 
ing railways during 1903 :—A branch line is to be built from the 
station of Kegel, on the Baltic Railway, to Hapsal. The Trans- 
Caucasus Railway is to be extended from Erivan to the Persian 
frontier. A line of railway is to be built from a station on the St. 
Petersburg and Viatka Railway, now in course of construction, to 
Petrozadovsk, 300 miles north-east of the capital and on the west 
shore of Lake Onega. A project is on foot for laying a line of railway 
from the station Reichenfeldt, on the Kursk-Charkoff and Sebasto- 
pol Railway, to the port situated on the Dyatyltshakik Bay of the 
Black Sea. 


Rome is at present connected with Upper Italy, 
France, Switzerland, and Germany by one railway with a double 
line only. On the great Tuscan line of communication in the 
Maremma, between Montalto and Pisa, the very considerable 
traffic over a distance of 125 miles is carried on a single line of 
rails, while another busy single line, that from Spezzia to Genoa, 
has curves of 975ft. and more, An electric railway is projected 
between St. Petersburg and the Imatra Falls in Finland, the 

ower for which is to be obtained at the Imatra Falls terminal. 
he concession proposed is for a term of eighty-five years, the 
Russian Government retaining the right of purchase after a lapse 
of twenty-five years, 





NOTES AND MEMORANDA. 


A two mile rock tunnel to connect two lakes will be 
one of the features of the Vancouver Power Co.’s installation. 


A Cuicaco electrician has perfected an invention 
which it is claimed will enable the man applying it to cut through 
the hardest steel with ease. Thus, an American contemporary. 
No details are given. 


Ir is reported from Buda Pesth that two engineers at 
the Military Arsenal have invented a rifle attachment worked by 
compressed air, which completely takes up the kick of a rifle, and 
permits of greater precision to rapid firing. 


Tue Japanese obtained recently from the Corean 
Government a concession in Tiksan to exploit for gold in a territory 
14 miles long and 10 miles in width. As this concession has turned 
out to be unsatisfactory, the Japanese Minister has asked the 
Corean Government to grant a new concession in another district. 


THE amount of manganese ores imported into the 
United States during the year 1901 was 165,722 long tons, valued 
at 1,486,573 dols., or 8-97 dols. per ton, as compared with imports 
of 256,252 long tons, valued at 2,042,361 dols., or 7-97 dols. per 
ton, in 1900. The United States is the largest producer of steel in 
the world, and in the provinces. 

Tue rainfall throughout the British Central Africa 
Protectorate during the past rainy season has been a good one. 
Rains commenced early in the season, namely, in October, during 
which month there were ten days of steady gentle rain. This 
ensured good crops throughout the country, and prevented any 
possibility of a scarcity of native food. 

THE late earthquakes and volcanic eruptions in the 
South-East of Russia have, it is reported from St. Petersburg, 
caused quite a geological revolution in parts of the Black and 
Caspian Seas. At certain points, where the depth of water was 
almost unfathomable, rocks have arisen; and at the Port of 
Krassnovodsk, vessels of very slight draught can now no longer 
turn. 

One of the most remarkable sky-scraper buildings in 
the world is that at the intersection of Broadway, Fifth Avenue, 
and Twenty-third-street, New York, known as the Flat-iron, on 
account of its ground plan. Its length is 190ft. on Broadway, 173ft. 
on Fifth Avenue, and 86ft. Sin. on Twenty-second-street, and it is 
307ft., or twenty stories high, and extends 35ft. under ground to the 
floor of the boiler-room. 


A curious point in connection with Lake Nyasa is that 
there is a very clear and distinctly defined water-mark which can 
be seen on the rocks all round the lake from north to south, which 
is by measurement 11ft. 7in. above the present level as taken on 
April 25th, and it would appear that at some previous period, 
before Europeans had settled in this part of Africa, there must have 
been a sudden subsidence of the lake. 


TuHE total output of sheet mica in the United States in 
1901 was 360,060 lb., valued at £19,772, and of scrap mica 2171 
short tons, valued at £3944. In 1900 the production of sheet mica 
was 456,283 lb., valued at £18,551, and of scrap mica 5497 tons, 
valued at £11,100. Mica has been found in many of the States, but 
in 1901 was only produced in New Hampshire, New Mexico, North 
Carolina, and South Dakota, by far the larger amount being 
obtained from North Carolina. 


THE output of coal in Queensland during 1901 was 
539,472 tons, valued at £189,877. This exceeded that of the 
former year by 42,342 tons, the increase in value being £16,173. 
Consumption is still limited to local requirements, but the growing 
demand for coke by the smelting works of the northern mineral 
fields has to some extent stimulated production, and several new 
collieries are being opened near Bundamba and Goodna, which will 
become active during the present year. 


At a meeting of brick makers recently held in Bremen, 
a comparison of the various tenders showed that British coal could 
be supplied cheaper than German, and a large number of tile and 
brick manufacturers determined to obtain their supplies entirely or 
partly from England, and the manufacturers of Bremen, Olden- 
burg and the Hanover district have formed a company for the 
purpose of supplying themselves with British coal, and a committee 
has been appointed to take the necessary preliminary steps. 


AFTER experiments extending over many years, a 
German engineer named Ilges, of Cologne-Fayenthal, has suc- 
ceeded in perfecting an apparatus which is said to produce fine 
spirit without re-distillation, and which at the same time separates 
the first runnings and the fusel oil. It is stated that the apparatus 
on'y requires observation with the thermometer and alcoholometer, 
and the regulation thereby of ths addition of water or steam, and 
at once a brandy, with a high percentage of alcohol, is produced. 


A GROTESQUE idea for the prevention of the loss of 
baggage is reported as being the invention of M. Cros, a French 
engineer. He proposes that packets of gummed labels, with 
pictures of different animals printed on them, be used for affixing 
to baggage. As 2000 varieties will be called into service, there is 
thought to be not much fear that two travellers will use the same 
label. Undoubtedly much amusement will be created, when 
porters are called upon to search for camels, giraffes, bantams, &c. 


Tue lightest wood known, leitneria floridana, called by 
the natives corkwood, but lighter than cork, though tougher, 
grows in the swamps of south-eastern Missouri. Its specific 
gravity is only ‘151, while that of cork is ‘207. Most woods range 
between *400 and ‘800. The black ironwood of Florida is the 
heaviest known, and reaches 1°302. The corkwood reaches a 
height of 15ft. to 20ft., and a diameter of 2in. to 5in. A smaller kind 
grows in Florida. The wood is used for certain industrial purposes 
such as fish net floats. 


An electrical method of discovering metallic veins 
underground was recently described in the Western Electrician. It 
consists in carrying an overground wire across the land to be sur- 
veyed, in a series of parallel lines. At the end of each line con- 
tacts are inserted, and the resistance between them is measured. 
It is stated that the fall of resistance, when near a metallic vein 
running between the contacts, is so great that no difficulty is found 
in locating a metallic vein. An average resistance of 54,000 ohms 
fell in a particular case to 56 ohms when over a rich copper vein. 


THE congress of Ural mine owners reports that while 
there is a rapid increase in the output of coal, there is no decrease 
in the destruction of the forests in that region, as the output of 
coal is still far from being sufficient to supply the demand for fuel. 
During the first four months of the present year the output of coal 
in the Western and Eastern Urals amounted to 213,600 tons, an 
increase of 61,560 tons, or 40-4 per cent., as compared with the 
same period of 1901. Of the above total output, 864 per cent. was 
turned out by three colliery owners, and the remaining 134 per 
cent. by six owners. 


THE average price paid for all petroleum put on the 
market in the United States in 1901 was 95-7 cents per barrel, as 
compared with 1-19 dols. in 1900. But the average price for 
Pennsylvania oil per barrel was 1-21 dols. In 1901, 14,250 wells 
were completed, with 3220 estimated to be dry. The cost of these 
14,250 wells is estimated at 21,375,000 dols., say, £4,275,000, orabout 
one-third of the value of the total crude product for that year. 
In 1901, 1,062,750,306 gallons of petroleum and its derivatives was 
exported, valued at 71,479,124 dols., say, £14,295,825; the average 
price paid for this exported oil was 6-73 cents per gallon, as com- 
pared with 7-52 cents received in 1900, 





MISCELLANEA. 


Exectric tramways are to be installed at Exeter, at an 
estimated cost of £74,772. 

Tue price of electric current to private consumers in 
Grimsby is to be reduced from October Ist next, from 5d. to 44d, 
per unit for lighting, and from 24d, to2}d. for power, 


Tue Town Council of Honley has received the sanction 
of the Board of Trade to the use of overhead wires for electricity 
supply, the sanction covering a period of of five years. 


AN engineer has been sent by the Sultan toinspect the 
roads between Fez and Tangiers, with a view to devise means for 
improving the communications, throw bridges over the rivers, and 
bring water to the capital. 


Tue fire loss of the United States and Canada in the 
first half of the present year amounts to £17,421,170, or an average 
of over £2,800,000 per month. ‘The losses for the corresponding 
period of 1901 amounted to £17,785,000. 


THE Post-oftice Telephone Authorities are engaged in 
laying an underground paper cable between Cardiff and Newport 
on the main road through St. Mellon’s. This work was begun last 
year, and at the present time the workmen are engaged upon the 
jointing process. 

AmonG the great works which are to be carried out in 
French ports as soon as possible, the construction of a new break- 
water in the port of Boulogne holds a conspicuous place. The cost 
is estimated at six million francs, half of which will be borne by 
the Chamber of Commerce and the city, 


Tue sum of £20,000 is being spent in the construction 
of a tunnel for telephone wires between Minneapolis and St. Paul, 
Minn., U.S.A. The object of the tunnel is to protect inter-urban 
service from interruption by storms, and to increase the capacity 
for communication between the two cities, 


IMMEDIATELY in front of the city of Ottawa, the Ottawa 
River, next to the St. Lawrence the largest in Eastern Canada, 
drops 30ft. in the Chaudiere Falls. The river above this point bas 
a drainage area of about 43,000 square miles, and the power in this 
fall is said to be 50,000 horse-power at low water. 


A NEW power plant on the Susquehanna River, near 
Conowingo Falls, is proposed by a syndicate interested in develop- 
ing power on the same river at Peach Bottom. The estimated cost 
is £2,400,000 for 150,000 horse-power. It is proposed to distribute 
this power to Baltimore, Wilmington, and smaller towns. 


Tur Norddeutscher Lloyd steamer Saale, which was so 
seriously damaged at the Hoboken fire, New York, has been turned 
into a cargo boat at Shooter's Island, and sold to a shipowner 
named Louis Luckenbach, who has re-named her the J. L. 
Luckenbach, and will sail her under the American flag. 


Tue East Sussex Standing Joint Committee has 
authorised the chief constable to obtain an electric battery, bells, 
and wire, at a cost of £9, for the purpose of enabling the police to 
check the speed of autocars on the public highway. It is believed, 
says the Autocar, that Maxims were suggested—informally. 


TuE total value of the goods exported from the Orange 
River Colony in the first quarter of 1902 was £4841, as compared 
with £2287 in the first quarter of 1901. Of the former total 
£3309 worth were sent to Natal, £1357 to Cape Colony, and £100 
worth to Basutoland, the remaining £75 worth going to the 
Transvaal. 


A CENTRAL electric generating station is projected for 
Kwala Lumper, Selanger, Straits Settlements. It will contain two 
600 horse-power high-pressure turbines, and two 400-kilowatt 
three-phase alternators, switchboard, and sundries. Three 150-kilo- 
watt motor generators, two balancers, switchboards, &c., are to be 
erected in a sub-station. 


AxsouTt a mile of steel road, consisting of two steel 
tracks, each about 12in. wide and set at standard gauge, is to be 
laid in different sections of New York under the auspices of the 
Automobie Club of America, to test its practicability under all 
circumstances in relieving the congestion of tratlic in streets, and 
furnishing a speedway for automobiles and other vehicles, 


Ir is reported, says Fairplay, that the British Govern- 
ment has signified its willingness to take over next year the ships 
now building to the order of the ChilianGovernment. The vessels 
referred to are of 11,800 tons displacement each, and the contracts 
were placed with Messrs. Vickers, Sons and Maxim, Barrow, and 
Sir W. G. Armstrong, Whitworth and Co., Elswick, some months 
ago. 

Tue great water power canal of the Michigan Lake 
Superior Power Company is nearly ready for water and will be 
filled some time in August. This canal is 2uft. deep, 200ft. wide, 14 
miles long, and discharges through eighty 500 horse-power turbines 
which are situated in a steel and stone power-house 1400ft. long, 
built across the forebay and facing the Sault River below the 
rapids. 

In addition to the two small German cruisers, the 
Frauenlob and Arkona, which have been launched this year from the 
Weser yards, Bremen, a third vessel of the same type will shortly be 
launched at Howaldt’s yards, where previously no ship has been 
built for the German navy. The length is 323ft.; displacement, 
2700 tons ; engines, 8000 horse-power ; speed, 21 knots, The new 
vessel is known at present as “J.” 


Tue Board of Trade have received information, through 
the Colonial-office, to the effect that liquid fuel with a flashing 
point not under 150 deg. Fah. is to be exempt from the payment 
of harbour dues and customs rent on importation into Ceylon, 
pending the amendment of Ordinance No. 20 of 1898, by which 
liquid fuel, the product of petroleum, was exempt from Customs 
duty when the flashing point was not under 200 deg. Fah. 


Aw American named Long is said to have invented a 
pocket type-writer. We understand that the feature of this little 
word-recorder is its simplicity. Its casing is of hard rubber, its 
interior of aluminium. ‘The dimensions of the casing are 4 by 3. 
In the casing are two little spools that hold rolls of tape quite 
similar to the white paper in the ordinary ticker. To work it it is 
necessary to press down four keys on one side of the casing and 
to manipulate a space key and a number indicator. 


A Purvapetruia court has given an important decision 
affecting the right of contractors to continue work of a noisy 
description after nightfall. Guests at a hotel in that city, opposite 
where a new building was being erected, complained that the 
shouting of the workmen, the running of steam engines, the 
rumbling of carts, loud pounding and hammering, and other con- 
struction work rendered sleep impossible. The judge granted an 
injunction restraining the contractors from carrying on their work 
between 7 p.m. and 7 a.m, 


Pans for the new power station at Seven-Acre Field, 
Ipswich, have been approved by the electric lighting committee. 
There will be a large and spacious building of some 5Uft. span and 
43ft. high up to the wall plate. It will contain two 80 horse-power, 
two 200 horse-power, and two 360 horse-power engines, whilst 
room is left for three more—one of 360 and two of 600—if extension 
should prove necessary in the future. Between the flue and the 
chimney shaft are economisers for generating steam from the waste 
heat, and the shaft itself will be the largest in the town, measuring 
177ft, Gin, high, 20ft. 7Zin, outside of brickwork at the bottom, and 
12ft, 7in, at the top, 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of couvmunications which do not comply with these 

_ instructions. 

427 Wecannot undertake to return drawings or manuscripts; we must, 

therefore, request correspondents to keep copies, 


REPLIES. 


R. s (Brixton).—Why not apply to the Garden Cities Company yourself 
directly ? 

R. E. P. (Etruscan Mines).—We thank your for the photograph. As, 
however, it is copyright, we are unable to make any use of it. 

W. T. (Ronda).—We think that you ought to write to the secretary of the 
Royal Agricultural Society, 13, Hanover-square, London, W. No 
doubt he can either supply the information you want or refer you to a 
competent authority. 

A. R. (Hove) —History repeats itself. Your arguments against high 
speeds are identical in substance with those urged against railways in 
the days of Stevenson. The modern heavy coach has not been intro- 
duced because of high speeds, but to provide luxurious accommodation. 
Some of the fastest running ever done has been made with light 
coaches. Inertia only comes into play when the speed is being 
increased or diminished. Ona good road with good rolling stock the 
motion becomes easier as the speed increases, but imperfections in the 
road and the coaches are aggravated in their effects. 








DEATH. 


On the 13th instant. at Llandudno, aged fifty-nine, CHaRLEs HENRY 
Bevor, M. Inst. C.E., senior partner in the firm of Beloe and Priest, of 
Liverpool. 
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GARDEN CITIES. 


WE have before us a prospectus which calls up 
memories of Sir Thomas More, of Rasselas and the 
Happy Valley. Among all the remarkable schemes 
which have been brought before a wondering world, 
surely none is more remarkable than that of Mr. 
Ebenezer Howard for the formation of what he 
terms ‘“‘ Garden Cities.” The theory of the thing is 
so admirable, its purpose so commendable, that we 
have nothing but praise for it. But, unfortunately, 
theory is one thing, the hard facts of social existence 
quite different. We have but to examine, in the 
light of worldly experience, the proposals set forth 
in very temperate language to see that they may 
well be called utterly impracticable; and yet it is 
the impossible that happens now and then, and it 
may yet be that Garden Cities will exist and man- 
kind and womankind will so far change their natures 
that they will accept and even enjoy life under 
Utopian conditions. Done into plain English, the 
object of the “Garden City Pioneer Company, 
Limited,” is to promote the construction of acompany 
which will undertake the building of “cities” of 
about 30,000 inhabitants on a new plan. The idea 
is that the great centres of population—London, 
Liverpool, Manchester, and such like—have become 
unwieldy, and that it is desirable in the interests of 
the nation that many centres of population should 
be established on suitable sites carefully selected. It 
is proposed that manufacturing premises should be 
erected, and that round these should spring up 
colonies of workpeople, shops, schools, churches—all 
that goes to make upa flourishing town. The Garden 
City is, however, to differ from everything now in 
existence in its internal arrangements and its limita- 
tions. There is to be absolutely no crowding. So 
far as we can gather, the 30,000 inhabitants will 
occupy villas standing in their own grounds, so to 
speak, and dotted over a considerable area. We 
cannot do better than reproduce the fourth.clause 
in the prospectus. The scheme contemplates ‘the 
provision of a broad belt of agricultural land round 
the town, under such restrictive covenants as may 
secure to the inhabitants the enjoyment for all time 
of the combined advantages of town and country 
life, while the agricultural tenants may have a 
market for their produce brought to their doors.” 
If at any time there should arise a demand for 
accommodation that cannot be satisfied, another 
garden city is to be built at a proper distance from 
the first, and so on to the end. No proposals can 
be more delightful, and we are not surprised to find 
that many influential men and not a small section 
of the daily Press speak highly of them. And yet, 
bearing in mind the forces which mould the lives of 
nations, we cannot resist the conviction that the 
scheme as it stands is utterly unpractical from 
first to last. 

It is obvious that Garden Cities of 30,000 inhabit- 
ants must be producing centres. It is true that 
there are a few old cities in the world which have no 
apparent means of livelihood, and yet manage to 
exist; but these do not count. The new cities 
must, then, be manufacturing towns; and herein 
lies the first obstacle in the way to success. From 
some cause wholly unexplained, and evidently quite 
beyond the purview of the political economists, 
certain trades and businesses appear to be unable to 
flourish out of particular districts. The notion that, if 
a town were built, the cotton trade, or shoemaking, 





or weaving, or the tin-plate industry would come to 
it almost unsolicited, is entirely erroneous. The 
Garden City, to have a chance of success, must be 
conformable to the district. Thus, in Lancashire 
it would have to depend on cotton mills for success, 
in the Midlands on boots and shoes, and so on. 
But why, because half a dozen new mills were put 
up right out in the country, should workpeople and 
their families go to live in a scattered town in pre- 
ference to remaining in Manchester? The answer 
is, that the conditions of life would all be much 
better, healthier, and more enjoyable; the attrac- 
tion would be so great that the workpeople would 
flock to the Garden City. Is there the smallest 
evidence that they would do anything of the kind ? 
Is there not, on the contrary, the strongest evidence 
that the large towns possess attractions for the 
populace which are unrivalled, and that the bigger 
the town the bigger it tends to become. The three- 
acres-and-a-cow idea is dead and buried. Mankind 
all over the world has always sought the largest 
towns possible, and has made them larger and 
larger day by day. If the Garden City ever became 
really popular and progressive, it would soon cease 
to have anythiag of the garden about it. “ Desirable 
building plots” would supersede the gardens, and 
as the wealth of the place increased so would the 
number of manufactories and the crowding and the 
smoke and all the other evidences of prosperity. 

The last place in which the modern artisan wants 
to live is the country. Rural felicity has no charm 
for him. It does not even delight the swain. The 
farmer’s son—and daughter—finds his way to the 
city the moment he gets the chance. It is all very 
deplorable, but it is none the less human, and we 
must deal with humanity as it is, because the Garden 
City scheme requires capital to carry it into a stable 
existence, and it is well to count the cost beforehand 
instead of at a later period, when the money has 
been spent and can never be recovered. It is, 
however, to be admitted that Mr. Howard has a 
certain basis of encouraging fact to goon. Firms, 
not numerous but influential, are leaving London, 
and putting up works in the country, and each of 
these works becomes the nucleus of a future town. 
But the course of events will be purely automatic. 
Houses will be built just as fast as the demand for 
them is created. A dozen instances might be cited; 
Crewe will suffice. But the growth of such a place 
supplies no evidence that if a town of 5000 
houses, and costing £300,000, were erected to- 
morrow, say in Leicestershire, or Buckingham, it 
would at once be occupied by an industrious popula- 
tion, healthy and moral and happy in a way wholly 
unknown to the people who crowd into Halifax, or 
Leeds, or Birmingham. We fear that the erection 
of cities, even little cities, cannot be regarded as a 
promising speculation. 

As we read the prospectus we learn that an 
appreciation of the position is not wholly lacking in 
those who are responsible for its words. Reduced 
to moderate dimensions, we have a tangible and not 
impracticable scheme before us. It is pointed out 
that various firms of manufacturers—such, for exam- 
ple, as Messrs. Cadbury, Messrs. Milne and Co., and 
others—have carried their works into the country, 
and that they have found it necessary to build 
houses for their workmen. There is no reason why 
capital should not be invested in this way by inde- 
pendent companies, except two. The first is, that 
the manufacturers themselves are in a position to 
supply what is wanted and make a profit by doing 
so. The other is that the numerous building 
societies, for the most part prosperous, energetic, 
and with a keen eye to business, are not likely to 
lose a chance of making money if one really exists. 
And so we come baek to the starting point. We 
have nothing but good to say of Mr. Howard’s 
scheme—indeed, it is far too good to be true. 


THRIFT IN DESIGN. 


THE series of articles on “ Structural Costs,” 
written by “A Manufacturer’ and now appearing in 
our pages, represents the first consistent attempt 
which, so far as we are aware, has been made to 
inculcate a most important principle. An engineer 
practically versed in the manufacture of bridges, 
roofs, and iron structures of all kinds, explains how 
it is that money may be wasted or cost kept down 
by those who design bridges and roofs and railway 
stations. His illustrations are to the point, the 
soundness of his arguments indisputable ; and yet 
they have about them a strange savour of novelty. 
It seems as though designers had gone on from time 
immemorial without paying the smallest attention 
to economy. It may be, no doubt, that the facts set 
forth by “ A Manufacturer” in our pages have been 
long known to those who make iron structures; but 
they have kept the knowledge to themselves. Had 
they given voice and uttered remonstrance before, it 
must be that the consulting engineer and the 


164 


THE ENGINEER 


Avaust 15, 19092 





——— 
———————— 





draughtsman would have modified their methods, 
and helped, instead of hindered, those anxious to 
turn out work cheaply and with despatch. 

Dozens of treatises and text-books have been 
written on the construction of girders and roof 
trusses of all kinds. The subject has been carefully 
worked over by the mathematician. It is wonderful 
how many formule may be prepared concerning a 
lattice girder. We can call to mind the early days 
when a few simple diagrams showing the composi- 
tion and resolution of forces sufticed for any purpose 
of calculation. Next came the development of 
theory rendering sines and tangents imperative ; and 
then at the last, when it seemed that nothing more 
was left to be said, the moment of inertia made its 
bow to an admiring public. The last development 
of all appears to be vertical shear in girders. But 
whatever were the changes rung on these things, 
no one ever took the least trouble to explain that 
almost imperceptible changes in form would 
suffice to make a bridge or a roof costly or cheap. 
If we examine with any care the designs of some 
of our leading engineers, it will be seen that next to 
no consideration for economy has been displayed. 
As a rule the engineer has risen superior to sordid 
details. He has only satisfied himself that 
a thing was right from a scientific point of 
view. He has not condescended to ask if some- 
thing equally good might not be had for a smaller 
price. Dozens of examples suggest themselves. 
Who, for instance, will assert that the roof of St. 
Pancras terminus on the Midland, and St. Enoch’s in 
Glasgow, are at once the best and most economical 
that could have been put up? The fact that they 
have never been copied is a sufficient reply to the 
question. It is indisputable, we think, that 
enormous sums of money have been wasted. The 
explanation is not so much that it has been wasted 
ignorantly, but that the designer has been spending 
not his own but other people’s money. When a 
consulting engineer is called upon to prepare 
designs for an important work, he is naturally far 
more likely to take thought for his own reputation 
than for the pockets of a number of impersonal 
shareholders. Concerning the mistakes made in 
smaller classes of work, “A Manufacturer” has 
written so fully that we deem it not necessary to 
say a syllable. 

Those of our readers who have read “ Structural 
Costs” with care can hardly have failed to see that 
the articles imply even more than they say. The 
author has wisely confined his attention to the con- 
sideration of the matters which he fully understands. 
But it is easy to see that what is true of a girder or 
a roof may be true of a steam engine or a machine 
tool. At no time in the history of che British nation 
has it been more necessary to study economy in 
production ; yet of how many machines can it be 
said that they represent no wasted money or un- 
necessary labour? When economy is not studied, 
one of two things occurs. Either the purchaser 
pays too much, or the producer sacrifices his profit. 
Two draughtsmen, different in sentiment, diverse in 
training, are called upon to design, say, a large mill 
engine. One of these men will produce an engine 
costing hundreds of pounds more than the engine 
designed by his fellow. Both engines may be 
equally good ; but there can be no question which 
draughtsman is the better engineer ; and it must not 
be forgotten that in most cases excellent finish is a 
direct promoter of economy. It is impossible to 
examine some large steam engines without being 
struck by the presence of a host of details, each of 
which has cost, perhaps, not much; but the multipli- 
cation of small sums represents in the end a great 
deal of money. The essence of success in turning 
out economical designs is a thorough appreciation 
not so much of what the machine tools and the 
men of the establishment can do, as of what they 
cannot do. We have seen large castings used 
which were just too big to be taken on the biggest 
planing machine in a works, and, in consequence, 
they had to be sent out to be machined. A little 
forethought would have saved this. The case is no 
doubt extreme. It points our moral all the better. 
The student of economy will never look at a 
machine without asking himself whether it could 
not be made for less money, and it is surprising 
how much can be learned in this way. In the 
United States the principle is in some works pushed 
to its utmost limits. It is not disputed, indeed, 
that this is done with locomotives. There is, how- 
ever, a line to be drawn somewhere, and it can only 
be drawn in any individual case by those who are 
thoroughly acquainted with all the facts and consider- 
ations that can be brought to bear with advantage. 
Take, for example, a locomotive engine. The sub- 
stitution of steel for copper will at once reduce first 
cost. Why is copper used in a fire-box? The 
builder of the engine certainly derives no benefit 
from it. A fire-box of thin ductile steel costs less 
to make than a copper box, leaving on one side the 


price of the machine. The copper box is an 
| advantage from the purchaser’s point of view, and 
| yet in the light of common experience it is wise 
|to ask if the copper box is really worth the 
difference? Again, very considerable economy may 
/be secured in making a particular type of tandem 
engine by adopting an arrangement by which the 
low-pressure piston cannot be got out of the cylinder 
without removing the high-pressure cylinder bodily. 
Some years ago a horizontal engine was introduced 
into this country from the United States. The 
cotter securing the cross head on the piston-rod 
could not be got out without taking down the guide 
bars. Economy secured in such ways is far from 
being commendable. It is certain, on the other 
hand, that more or less costly devices find their way 
into designs now and then which are intended to 
prolong the life of an engine over many years. It 
seems to us that these things may just as well be 
avoided. 

There is in our drawing-oflices a great deal of 
talent which is misdirected. “We feel sure that, as 
a whole, much English machinery might be reduced 
in cost of manufacture without any loss of efficiency, 
provided the designer would exercise his brains, 
make himself thoroughly acquainted with the re- 
sources of the works, and then determine that strict 
economy of manufacture must be secured. The man 
who uses two bolts where one would do, or planes 
two square feet of cast iron where one would suffice, 
does not really understand the conditions under 
which the modern manufacturing engineer has to 
work if he means to live and face keen com- 
petition. 


BOOKS AND STUDENTS. 


PROBABLY some of our readers occasionally peruse 
the answers which we give to correspondents. 
Those that do so from week to week cannot fail to 
be struck by the numerous replies to inquirers for 
the titles of books. Putting on one side those 
correspondents who evidently require the literature 
of a subject for some invention or trade purpose, 
there remains a body of correspondents, students 
presumably, who desire to obtain the best works for 
study. We give them the names of a few volumes, 
but generally coupled with the advice to go and 
look in a library for themselves and select those 
works which appeal to them. There are people 
who imagine that if they are reading they must be 
profiting. There can be no greater mistake. If a 
book does not appeal to our sympathies or anti- 
pathies, the reading of it is waste of time. We say 
antipathies, because it is obvious that the main 
object of a book is to make us think, and whether it 
makes us think in favour of its views or against 
them matters but little. If it does not make us 
think, then we are better engaged throwing 
stones at the sea—at any rate, a healthy occu- 
pation. There is a very prevalent idea that 
the chief value of a book—we are discussing 
scientific works, of course—lies in what we are able 
to acquire from it. The value of facts is indisputable ; 
but as it should be the object of the reader to 
increase his intellectual store by his reading, and as 
it is evident that the mere acquaintance with a 
number of facts is as mechanical as a card index, 
it must be admitted that if no more than this has 
been got from a book its perusal has done compara- 
tively little service. When a good author writes he 
leads our thoughts from fact to reason, and from 
reason to imagination. The facts are not difficult 
to acquire. The reasoning based on those facts is. 
The imagination which takes our minds out of the 
known into the unknown but possible is the highest 
effort of the human brain. Nothing could be triter 
or more commonplace than that the apple fell from 
the tree. The reason for the fall of the apple, the 
recognition of action at a distance, incredible then 
and unexplainable now, was the outcome of thought 
purged of preconception. The huge generalisation 
of the reasoning, the idea of the binding of the 
universe by the same power which brought down 
the apple was one of those magnificent efforts of the 
imagination which come only to the most brilliant 
minds. Yet it is such brilliance that should be the 
object of our reading, and if the books we take up 
do not seem to put us on toa road which leads in 
that direction their value will be transitory—they 
may suffice for an examination. 

When we are asked to recommend works, we 
know that text-books are meant, and we therefore, 
as a rule, give the names of text-books; but the 
text-book is, broadly speaking, the least educative of 
books. Take, for example, the average student’s 
chemistry. It starts well enough with the 
generalisation that nothing is wasted, and contents 
itself by proving this from moderately conclusive 
experiments with a taper. Sofarso good ; but in the 
next chapter we are off into the production of 





hydrogen and oxygen, with lists of apparatus and 





symbolical equations, as if it were of any general 
value to the ten thousand students who leary 
chemistry to know such naked facts. [Let the 
student turn from this skeleton to a volume like 
Cooke’s “ The New Chemistry,” and feel how his 
mind may be drawn to follow the progress of 
reasoning, and let him experience for himself 
almost the ecstacy of discovery. Again, is it possible 
to imagine anything drier than the usual books on 
mechanics ? They come to us by the score. A fey 
statements called laws, a few experiments, much 
sign shuffling and mathematics—nothing in all this 
to enlarge the mind or to give one a view of the 
inwardness of the science of mechanics. Let the 
student turn to Mach—he is done into English exce]. 
lently—and let him first immerse himself in the fog 
of the ancients; let him think as they did, wholly 
incorrectly at first, and then let him experience 
the excitement and interest of following their 
reasoning and their crude experiments till he comes 
out of the fog. His mind will be exercised far more 
usefully than in absorbing the lucubrations of demon. 
strators, endeavouring to eke out an _ insuflicient 
salary by the sale—compulsory to students—of their 
books. In the study of heat it is the same thing. 
Why do we never find more than Tyndall's name 
and the title of his book—used, by the way, as a 
definition, and rarely understood—in schools. There 
is no finer nor more interesting book on heat extant, 
We might go through a list of many of the subjects 
an engineer is expected to learn in the same way ; but 
we have said enough to show that there are two 
kinds of reading open to the student—one dry, the 
other attractive. Sometimes we are asked for a 
single book covering too wide a field. Nothing 
better than a text-book covers a wide field 
thoroughly. Ifa student is really keen on acquir- 
ing a knowledge of a subject, he must look into 
every book on that subject on which he can lay 
hands. Out of some he may pick no more than a 
single sentence or a single idea. If that single 
sentence has put his mind in action, if it has 
started a new train of thought, if it has given 
him the comprehension of something before 
unexplained, it was worth the trouble of finding. 
There is a notion, we believe, that it is not good to 
read books which contain erroneous ideas and 
theories. If our reading is wide enough they will 
do more good than harm. The right will counteract 
the wrong and be stronger and more permanent in 
its effect from the opposition it has overcome. If, 
on the other hand, our reading is narrow, and if 
we accept an author’s statements without thought 
or question, only the best books are safe, and they 
only to a limited extent. Let us end our advice to 
students—students who are done with examinations 
especially—as we began it, read those books which 
appeal to you, which make you think for yourself. 


—__ _-—-_ — ee - —— 


TURBINE PROPULSION FOR SHIPS OF COMMERCE. 


Tue application of the steam turbine to marine pro- 
pulsion so far—with the exception of the two Clyde 
passenger steamers King Edward and Queen Alexandra 

has been confined to pleasure or naval craft as 
distinguished from commercial ships proper. It is, how- 
ever, not without significance as to the future develop- 
ment of the turbine principle that the invitation which 
the Lancashire and Yorkshire Railway Company has 
recently sent to shipbuilding firms throughout the 
kingdom for designs and tenders for a new steamer for 
their Irish sea services, stipulates for alternative designs 
as regards the means of propulsion. Proposals are 
invited for the ordinary twin-screw reciprocating engines, 
and also for steam turbine propelling engines. The speed 
desired is 17 knots, and as this must be attained on the 
minimum of dimensions, consistent with securing the 
accommodation necessary for a large number of 
passengers and cattle, it will be interesting to learn from 
the designs which may be submitted whether the turbine 
arrangement—fulfilling all other conditions—is “ in it ” as 
regards economy with the ordinary type of engines. 
The turbine arrangement, at all events, will not occupy 
the same amount of head room as in the case of ordinary 
vertical or diagonal reciprocating engines, and in this way 
greater ‘tween deck space will be available for cattle or 
other accommodation. 


STRUCTURAL STRENGTH OF TORPEDO-BOAT 
DESTROYERS. 


Dr. Joun Ines, of the firm of A. and J. Inglis, Point- 
house Shipyard, and Mr. Archibald Denny, of the well- 
known Dumbarton firm, who are two of the most active 
members of the Committee appointed by the Admiralty 
to investigate the whole subject of the design of torpedo- 
boat destroyers, are directing the research work on the 
subject now being proceeded with by a staff of naval 
architects in a temporary office in Glasgow. Besides the 
calculation of stresses, weights, buoyancy, &c., practical 
experiments will be made on the structure of an actual 
vessel within a graving dock. These will be concerned 
with the determination of the effect of varying the points 
of support throughout the length of the vessel in a way 98 
closely as possible analogous to the conditions met with 
amongst waves at sea. Owing to the absence abroad of one 
of the members, the meetings of the Committee have been 
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discontinued for a time, and although for that reason, and 
pecause of the abstruse and delicate nature of the investi- 
ations, the Committee’s report may be some time 
delayed, there is little doubt the report which will be 


produced eventually will be of distinct value, not only to 


the A 
shipbuilders generally. 








CYLINDRICAL LOCOMOTIVE FIRE-BOXES. 


Ix our impression for August 1st we illustrated a very 
owerful eight-coupled goods engine on the Lancashire and 
Yorkshire Railway. The engine is in all respects similar to 
the standard locomotives of this type designed some tiine 
ago by Mr. J. A. Aspinall, but it has been fitted for experi- 
mental purposes with a boiler designed by Mr. Hoy, Mr. 
Aspinall’s successor as locomotive superintendent of the 





line. shit 
Boilers with cylindrical fire-boxes have been used long 


since on English railways, but only, so far as we know, for 
shunting engines. Mr. Ramsbottom had a few built at 
Crewe, which were illustrated in our “ Portfolio of Working 
Drawings’’ for October 23rd, 1868. The cylinders were 
Min. diameter and 20in. stroke; the total heating surface 
433 square feet; the dia- ——-<——@ eee eee 
meter of the fire-box 2ft. Gin. 
length, 6ft. 

We publish this week as 
a supplement — sectional 


drawings of Mr. Hoy’s 
boiler, which has no less 
than 2017 square feet of 
heating surface, or nearly 
five times as much as that 


of the Ramsbottom engine. 
The fact is a definite proof 
that boilers with an enor- 
mous heating surface can 
be made with cylindrical 
fire-boxes. Our drawing is 
so complete that very little 
description is necessary. 
It might be supposed that 
some difficulty would be 
experienced by those accus- 
tomed to the rectangular 
box in firing the cylindrical 
furnace, but we are told 
that nothing of the kind 
has occurred. The ordi- 
nary firemen are quite 
satisfied with it, and the 
engine steams perfectly. 
There is no good reason so 
far as we can see why this 
type of boiler should not 
be used for fast passenger 
engines, and the advantages 
which it presents are quite 
sufficient to recommend it 
for extended adoption. It 
gets rid at once of the 
necessity for a copper box ; 
there is an ample water 
space all round the box; 
the screwed stays are got 
rid of—a precious boon; 
and the whole construction 
is simplified. We really 
are unable to say what 
disadvantage can be urged 
against this, save that 
with, say, a 6ft. wheel the 
centre of gravity of the 
engine would be raised. 

It may yet come to pass, 
however, that a system 
which has been tried on 
the Continent may come 
into use here. The engine 
would run fire-box end 
first, and a bogie would 
be placed partly under the 
footplate, partly under the 
fire-box, or Mr. Stroudley’s 
system might be tried, the 
leading and driving wheels 
being coupled, and a bogie put under the fire-box. The good 
points in favour of the cylindrical box are so many that if the 
experiences acquired on the Lancashire and Yorkshire 
Railway do not falsify our anticipations, it will be worth 
while to sacrifice some prejudices and make a new departure 
in locomotive design. 
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URALITE. 


For the substance known as Uralite a number of claims is 
made by its makers, the British Uralite Company, Limited, 
of 37, Lombard-street, E.C. Thus, it is claimed to be made 
of mineral substances only ; to be fire-proof and practically 
water-proof; to be a non-conductor of heat, cold, and elec- 
tricity; that it is not affected by hot or cold water, by 
atmospheric influences, nor by such gases as will destroy 
galvanised iron. It is further claimed that it can be cut with 





a knife, saw, or plane; that it can be veneered; that it can | 
| out, the decomposition had not been finally completed till 


be painted, grained, polished, and glued together like wood ; 
that it does not split when a nail is driven into it ; and that 
\ts weight is about one-fifth that of iron. This is a long list, 
though it by no means exhausts the claims made by the 
makers. It would be impossible, of course, for us to sub- 
Stantiate all these claims, for it would necessitate a long 
Series of experiments to place us in a position to doso. But 
we can describe a visit which we have recently made to the 
company’s factory at Higham, near Rochester, and of the 


uses to which we saw the material put, from which our | 


readers will beenabled to form an opinion as to its adaptability 
to various purposes. 

First of all, it will be of interest to outline the general 
principles underlying the manufacture of Uralite, which was 
the invention of a Russian named Imschenetzky. This 


gentleman set himself to manufacture sheets of a non-inflam- 
mable substance, which should not contain any organic 





dmiralty authorities, but to naval architects and 





matter. In a patent taken out in 1895, the process described 
consisted of the treatment of asbestos sheet impregnated with 
sodium silicate—Na, O 3(SiO,)—with sulphuric acid. The 
chemical decomposition taking place on the admixture of 
these two substances may be represented by the following 
equation :— 

Sodium silicate. acid. sulphate. Silica. Water. 
Na, O 3(SiO,) + H,SO, = Na, So, + 3 SiO, 4- H,O 
The silica became deposited in a colloid form in the interstices 
of the asbestos sheet, with a result that when dried the sheet 
became much harder, firmer, and closer grained than it had 
| been before the steeping operation. The process, however, 
was open to the objection that the sodium sulphate, even if 
it could be extracted from the sheet, became practically a waste 
product. Monsieuc Imschenetzky, therefore, sought for a 
substance to take the place of the sulphuric acid, which, while 
causing the same result as regards the production of silica, 
would leave a compound which could, by simple treatment, 
be made to serve again, and not be lost. At length he 
discovered that bicarbonate of soda—quite a cheap material 

would do exactly as required. The result of; adding it 
to sodium silicate may be represented by the following 
equation :— 


Sulphuric Sodium 


Sodium Sodium F . 
: bicarbonate, carbonate. Silica. Water. 
Na, O 8(Si0,) + 2 NaHCO, = 2 Na, CO; + 3 SiO, + H,O 
The sodium carbonate can easily be reconverted to the 


Sodium silicate. 
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bicarbonate—this being actually done on the site—by well- 
known means, and the latter substance can be used for fresh 
decompositions. This process formed the substance of a 
patent taken out in 1897, and it is in accordance with this 
invention that Uralite is manufactured at Higham. 

Before reaching a successful issue as regards the production 
of the finished sheets, a number of obstacles had to be over- 
come. Perhaps the most serious of these was the fact that 
asbestos needles are shiny and afford but poor hold for 
a chemical not of a sticky nature. This, however, was over- 
come in a manner which we shall describe later on. 

Meanwhile it will help to a better understanding of the 
following description if we say that when an excess or exactly 
the right proportion of sodium carbonate solution is added to 
a solution of sodium silicate the silica at once separates out, 
the whole liquid suddenly becoming nearly solid with a semi- 
opaque whitish jelly-like substance closely resembling thick 
starch jelly in appearance. If, however, less than the proper 
amount of carbonate is added to the silicate, the action is 
greatly retarded. In an experiment which we saw carried 


after the elapse of nearly twenty minutes. This fact is made 
use of during the manufacture of Uralite sheet. 

The works at Higham, which are capable of turning out 
3000 tons per annum, have been put up within the last two 
years, and they possess many excellent features. Electric 
lighting and electric driving are employed throughout, the 
engines in power-house developing altogether about 540 
horse-power. 

The manufacture of the Uralite sheets commences in what 
| is known as the preparation block. Here the crude asbestos, 
as it is delivered into the factory, coming from Wales, Russia, 
| Canada, or elsewhere, is delivered into an apparatus in which 
| there are revolving peg drums, through which a blast of air 
| is delivered from a centrifugal fan. The blast of air carries the 

broken up particles along a horizontal duct some 10ft. or 12ft. 
| from the floor, provided with six vertical shoots, which are led 





down to near the floor level, and to whichsacks can be attached. 
The material in these sacks is graduated in size and weight 
by reason of the fact that the holes in the horizontal duct are 
placed at increasing distances from the source of the air blast. 
Into the first sacks fall the heavier portions containing heavy 
impurities, stones, &c. These are removed. In the next pro- 
cess the asbestos is put into mills, not unlike mortar mills, with 
stone rollers. There are two of these mills, and they are driven 
off a horizontal shaft placed under the floor and worked by a 
15 horse-power motor. The deliveries from the pans of these 
mills fall into hoppers, whence the material is lifted by 
bucket elevators, running in wooden shields, to the floor 
above. They are then taken by a conveyor to a disintegrator, 
where the whole is broken up into fine pieces each some in. 
long, this having been found to be the most convenient and 
efficient size. The disintegrator is belted to a 75 horse-power 
motor, which also drives a fan for blowing the broken-up 
asbestos from the disintegrator into a horizontal duct. To 
this, as in the first instance, there are shoots at various dis- 
tances leading down to sacks. As a fact, there are eleven of 
these shoots, but practically only the sacks up to No. 7 fill at 
a workable rate. Those beyond may take some days to fill. 
Even at this stage it is found that heavy impurities some- 
times creep through, and there is therefore provided a riddle 
into which the contents of sacks attached to shoots 1 and 2 
are put so as to free them from sand, &c.—sand being the 
most frequent impurity at this period. The discharge from 
this riddle, together with the discharges from the shoots 
3 to 7, are then placed in the hopper of a bucket elevator to 
be lifted to the next floor, and then taken on a conveyor into 
the next or milling block close at hand. It may be that 
mixtures of different quantities of various brands of asbestos 
are required, in which case the mixing comes previously to 
the material being put in the mill. It would appear that the 
Russian asbestos is the most tenacious and best suited for 
most kinds of Uralite. 

In the milling block a number of processesare gone through. 
The asbestos is first of all taken to a beating engine, which is 
a long tank with a horizontal partition attached to the sides, 
but not auite reaching to either end. At one end two 
specially formed rollers, with long interlocking teeth, revolve 
so as to draw the asbestos, which is mixed with water, 
towards them, and discharge it on the other side. The result 
is that the asbestos becomes mashed up, forming a pulp, the 
discharge falling from the rolls down past the end of the 
horizontal partition, and a constant circulation kept up, the 
asbestos being drawn along the top of the partition and 
sent back by the action of gravity underneath it. There are 
three beating engines, one being for pulping scrap, steam 
being supplied so as to boil the water and assist in the 
breaking up process. Any colour which it is desired to mingle 
with the pulp is put into the beating engines from a mixing 
tank above. From the beating engine the pulp flows into a 
stuff chest, in which are revolving propeller blades, and here 
it is further mashed up. Finally, it has added to it a further 
supply of water, and flows into mixers which contain re- 
volving screws. The pulp is then ready to go on to the sheet- 
making machine. Here it is delivered over riffle boards, put 
so as to catch any sand which may remain on to an endless 
revolving blanket, and passing through a series of rolls is 
partially dried and compacted. It then passes on to a 
revolving drum at the end of the machine on to which 
some fourteen or fifteen thicknesses are deposited before 


the required thickness is attained, this point being 
signalised by an ingenious electric device. During 
the process of winding on to the drum a solution 
of sodium silicate with an amount of sodium car- 


bonate insufficient to permit of the immediate deposition 
of the silica is flowed over the successive fibres of asbestos. 
The complete sheet is then taken off the drum, and a number 
of sheets placed between sheets of steel and sheets of wire 
gauze are inserted in an hydraulic press and subjected toa 
pressure of 2001b. per square inch, to get rid of as much 
water as possible. After that, the sheets, which in a short 
time acquire a certain amount of stiffness, owing to the forma- 
tion of silica, and, moreover, by this same process are given 
a foothold for chemicals afterwards applied, are cut to sizes, 
and after waitinga certain period are put into special frames 
holding forty-five each and passed througha series of stoves with 
graduated temperatures. The stoves are fired with producer 
gas. They are then steeped in a solution of sodium silicate 
and washed, being afterwards left to dry and passed through 
a stove, after which they are steeped in a solution of sodium 
carbonate, when the washing, drying and stoving are again 
proceeded with. The steeping in these two solutions, and 
the subsequent operations, are repeated as often as required 
for the final hardness of the sheets—each two steepings 
making them harder—and at any rate four times. The 
sheets are then stacked and stood for some days and again 
stoved, being then ready for use. 

In appearance the finished article looks not at all unlike 
thick cardboard. The longer it has been made the harder it 
becomes and the less easily broken. We saw two tests 
carried out with it. In the first, a pile of sheets lin. square 
each, and made up to lin. high, were subjected to hydraulic 
pressure. A pressure of 19-8 tons was registered before they 
“‘flew.’’ In the second test, a strip 9}in. long between 
supports, 1}in. broad, and ,yin. thick, was gradually subjected 
to an increasing weight placed at its centre. It did not 
break till a weight of 6-875 kilos.—just over 15 1b.—had been 
applied. As to the uses to which the material is put at 
Higham, we may say that all the roofs are made of this 
material, put on much after the manner of slates, and 
appearing to answer perfectly. No lath and plaster is used, 
all the partitions being made of Uralite. The ceilings are 
likewise made of this material. Sundry buildings throughout 
the works are composed entirely of it, nailed to wooden 
structures. It can be veneered with wood, and in that form 
makes doors which, we are informed, are quite fireproof. 
It can be applied as lagging to steam pipes, for insulating 
purposes, and in a number of other ways. Perhaps its 
most valuable attribute, if all claimed for it be true, and we 
have no reason to doubt the statements made to us, is its 
fire-resisting property. We are informed that a chamber 
lined with this material can have a fire raging in it without 
the fire being communicated to the outside—and vice-versd. 
In fact, in one case where a box made up to represent a deed 
box was exposed to a wood fire for forty minutes with a 
maximum temperature of 1060 deg. Cent.—say, 1940 deg. 
Fah.—without a lump of paraffin wax inside the box being 
even melted. The material appears easy to manipulate, being 
readily worked on by carpenters’ tools, and it does not split 
when it is nailed. There are a number of points in this 
interesting factory to which we should have liked to draw 
attention, but space prevents us sayingany more. We have, 
at any rate, pointed out the principle of the manufacture and 
the general uses to which Uralite is put at the Higham Works. 
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The Mechanics of Engineering. Vol. ii. The Stresses in 
Framed Structures, Strength of Materials and Theory of 
Flexure ; also the Determination of Dimensions and 
Designing of Details ; Specification, Complete Designs, 
and Working Drawings. By A. Jay Dvusots, C.E., Ph.D. 
First edition. First thousand. New York: John Wiley 
and Son. London: Chapman and Hall, Limited. 1902. 

The volume under the title above is an old acquaintance 

with a new name. It constitutes in reality the twelfth 

edition of the author's previous work, “Stresses in 

Framed Structures.” It forms a complete treatise in 

itself, and has been very carefully revised, although it 

has been found necessary to introduce but few changes 
from the last edition. The first section includes all the 
methods used in the solution of the different problems 
relating to structures of this character. They consist of 
four—two graphic and two algebraic. In the succeeding 
section these methods, either singly or in combination, 
are practically applied to the different forms of roofs and 
bridges with which the engineer has to deal. While no 
doubt it frequently happens that in many instances 
some particular method or combination of methods 
will be found the most advantageous, yet in numerous 
others the choice is a mere matter of professional 
preference. Some engineers are in the habit of using one 
method, and some another, without entering too minutely 
into their respective merits for each particular case. 

Among the trusses described and illustrated are the 

Fink and the Bollman—old American types now no 

longer constructed. These and some others belong to 

that class of bridges which was designed with the inten- 
tion of transferring each load to the supports by the 
shortest route. The true theory and laws of truss action 
were not then understood. At the same time the design 
was plain and simple enough. The great length of the 
braces, whose stresses notably increased in proportion to 
both the length and the angle of inclination to the 
vertical, proved so uneconomical that the type was 
abandoned, and made way for the modern panel system 
of trussing. There are, however, many examples of the 

Fink truss still doing work in America. 

We do not quite agree with the author that “the 
lattice truss is also antiquated.” No doubt the original 
design and form, with the web composed of a multiplicity 
of flat bars, all of the same size, placed in close juxta- 
position, and not much thicker than hoop iron, is, and 
deserves to be, out of date; but there are modern existing 
examples which can hold their own with those of any 
other type of the same span and under equal conditions. 
Not long ago a well-known American engineer bore the 
following testimony to the practical value of the lattice 
system. He observed: ‘“ Among the most remarkable 
instances in the United States of bridges built to carry 
light loads, which now support trains much heavier than 
those for which they were designed, are the riveted 
lattice bridges constructed on the New York Central 
Railroad in 1870. For twenty-five years they have stood 
with but little reinforcement. There has been a number 
of collisions on them, but in no instance has one of them 
yielded or broken. This is a very remarkable record, in 
view of the great increase of rolling loads. Their great 
strength and durability is to be attributed to the fact that 
the strains are diffused instead of being concentrated.” * 
Two very good specimens of the modern lattice girder 
have been recently erected in the metropolis. One is an 
adjunct to the old arch bridge carrying the London and 
South-Western Railway over Westminster Bridge-road. 
The other spans York-road, near the junction of that 
line with the South-Eastern and Chatham Railway. 

In the chapter dealing with structures which sustain a 
live as well as a dead load, the different methods of 
calculation are alluded to. Of the four, the two most 
generally used are the concentrated wheel-load and the 
equivalent uniform load methods. The former suffices 
for spans under 100ft., and the latter for those beyond 
that length. It is less complicated, sufficiently accurate, 
and errs, if at all, on the side of safety. There is, how- 
ever, no general preference given to anyone of the 
methods, but the leaning is decidedly towards the equiva- 
lent uniform system. The method by locomotive engine 
is not often employed for spans less than 100ft. In the 
case of long spans the advantage of inclined chords, 
either one or both, is admitted. The admission is due to 
the fact that under certain conditions, the braces may be 
placed wholly in tension, thus avoiding all necessity for 
counter-bracing. It is stated that calculated deflections 
are of little value as a means of testing framed structures, 
since the calculated result cannot be expected to agree 
very closely with the actually observed deflection, nor 
does it. This is true, but the discrepancy has not any 
particular practical importance, so long as the elastic 
limit of the material is not exceeded. This is readily 
ascertained by testing the deflections, and observing 
whether they remain constant under successive applica- 
tions of the same load, after the structure has under- 
gone its permanent set, due to the first application. 

The treatment of the continuous girder is new, and 
based upon the application of the principle of least work 
and on the theorem of three moments, and applies also 
to the particular examples of that type, such as the 
swing bridge, the braced arch, and generally to the stone 
arch. It is stated that the resulting formulas are for the 
first time really general, and the calculation of the 
framed continuous girder is now possible without first 
incorrectly assuming it to be a solid beam of uniform 
section, and then applying the results of such assump- 
tions to the girder itself. Admitting the theoretical 
truth of this statement, it may be pointed out that 
Clapeyron, who introduced in 1857 the first general 
method of calculating continuous girders, employed it in 
his calculations for large iron bridges. A few years later 
Mohr published and improved Clapeyron’s method, and 








* American Society of Civil Engineers, October, 1895, Discussion on 
** Life of Railroad Bridges,” 


still later it was further extended by Weyrauch. Bresse 
and Heppel also contributed to the elucidation of the 
original mode of calculation. It has hitherto been 
assumed that in a continuous girder “the girder must be 
uniform in section throughout its entire length.” This 
assumption is never realised in bridges, in which the 
material is distributed according to the amount of the 
different stresses. It is alleged by practical men 
that errors due to this discrepancy are of no practical 
importance. Let us see what the author has to say 
respecting this last statement. From his general 
equation, which is intended for framed girders, he deduces 
formulas for special cases, under the assumption that the 
girder is a solid beam of uniform moment of inertia of 
cross section. These formulas are therefore identical 
with the “ beam formulas” in ordinary use. A compari- 
son between the old and the new formulas assigns to 
the former, errors varying per cent. from + 1°85 to — 
17'70. It should be mentioned that the new formulas 
are a great deal more intricate, lengthy, and complicated 
than those hitherto in use. It may be generally accepted, 
that if great accuracy be demanded, by taking into 
account the varying sectional areas of the flanges, the 
calculations, however effected, are extremely tedious. 

Part II. treats of the practical designing of structures, 
apportions their dimensions and the scantlings of the 
different members, and the modern manner of connecting 
them by pins, rivets, and eye-bars. “The use of pin 
connections’’ and “screw-end connections” is the 
characteristic of American bridge practice, and rivets are 
only used for such minor details as splice, cover, and re- 
enforcing plates, in the flanges of plate cross girders and 
stringers, and their connections, and for stiffeners.” Is 
this statement quite correct? If we do not mistake, the 
riveted system is a good deal more in favour with 
American engineers than it used to be, especially for 
bridges of moderate span, which may range up to 
200ft. Just two years ago the New York Central 
and Hudson River Railroad introduced riveted 
trusses of the Baltimore pattern for spans from 100ft. 
to 200ft. The same company no longer uses pin-con- 
nected trusses for spans jess than the higher figure. 
There are two general classes of floor systems. The first 
consists of cross girders, stringers, and ties, and the 
second of one or other of the numerous heavy trough 
sections, with the ballast and roadway continued across 
the bridge. In earlier times stringers were not employed, 
as the cross girders were placed so closely together that 
they were not required. Examples of both descriptions of 
floors can be seen on many of the under bridges crossing the 
main roads in the suburbs of London where additional 
tracks have been laid down with the cross girders placed 
much wider apart. For single-track deck girders neither 
stringers nor floor beams are necessary. A chapter on 
the erection of engineering structures, and another on 
modern high buildings brings to a close this comprehen- 
sive and exhaustive treatise. It has been remarked that 
a reaction of feeling with respect to these giant buildings 
has recently set in, and that in future none are to be 
more than eighteen storeys in height, which is seven more 
than we can boast of. 

While it must be admitted that the general scope and 
purport of the present volume is somewhat in excess of 
the requirements of the student or average reader, yet he 
may select with perfect confidence any particular subject 
treated of, and work it out thoroughly and satisfactorily. 
It is assumed that he first makes himself familiar with 
the general principles which govern all types of roofs, 
bridges, and other constructive designs. For example, it 
is not necessary in order to comprehend fully the design- 
ing of a swing or a continuous girder bridge, to solve the 
long and complicated integral equations, appended to 
their respective chapters, some of which extend con- 
secutively over two lines of a quarto page. The work 
requires and will repay close hard study, even if the 
reader accepts the results of some of the laborious and 
intricate investigations without himself analysing the 
deductions arrived at. It deserves a place on every 
civil engineer’s bookshelf. 
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HENRY ALBERT PARKER. 


On July 21st, 1902, was buried at Norwood Cemetery 
Henry Albert Parker, A.M.1I.M.E., who for nearly thirty pa J 
was one of the leading out-door foremen of Messrs. James Simp. 
son and Co., engineers, of 101, Grosvenor-road, London, §, Ww 
He was born in 1848. ‘ 

During the period named he was occupied on many 
important services, notably the heating and fire arrangements 
of the Tilbury Docks Hotel, extensive alterations and 
additions to the water supplies at the Three Counties Asylums 
at Baldock, also extensive heating and fire services at the 
Kent County Lunatic Asylum at Barming Heath, at the 
Essex County Lunatic Asylum at Brentwood, alterations 
and additions at the Colney Hatch Asylum, and at the 
Government Pumping Station at the Orange-street Water. 
works, Leicester-square, in deepening the wells, and altering, 
renewing, and re-arranging the pump work, in this way 
greatly improving and increasing the supply of water generally 
to the several Government buildings; he carried out numerous 
alterations and additions at the Kensington Gardens pumping 
station, and in the fire and water services at Windsor Castle, 
Frogmore, and adjacent buildings, the pumping arrange. 
ments at the Royal Gardens, Kew, and nearly the whole of 
the several supplies at the Government palaces and public 
buildings generally, under the supervision of H.M. Office of 
Works. In addition to all these Mr. Parker did much work 
in connection with many of the leading London hospitals, 
hotels, and clubs in London and the provinces. 

Apart from his business relations with the firm, he was, as 
is well known, a most energetic member of the London 
Association of Foremen Engineers and Draughtsmen, having 
filled the position of president in 1891, being many years on 
the managing committee, and was elected one of the trustees 
of the Association May 10th, 1902. 

In 1897 Messrs. James Simpson and Co. sent Mr. H. A. 
Parker for a trip to the United States. He had an extensive 
tour in America, gaining much valuable experience and 
information in heating and other work on the most modern 
lines, delivering on his return two very interesting lectures, 
with illustrations, entitled ‘‘ A Trip to America in the Cam- 
pania,’’ and ‘Notes Taken during a Visit to the United 
States,’’ before the London Association of Foremen Engi- 
neers and Draughtsmen. 

Mr. Parker was a most indefatigable and industrious 
worker, and was never tired of carrying out the various 
services—in many cases in the face of numerous obstacles—to 
a satisfactory termination, and to the entire satisfaction of 
the firm. 

Like one of his predecessors, the late Robert Bunting—who 
served the firm over sixty years—Mr. Parker was much 
respected, alike by employers and employés, and his 
funeral was largely attended by many of his colleagues and 
personal friends. 








DOCKYARD NOTES. 





THE naval review at Spithead is somewhat of an “old 
crock ’’ collection. The London having gone away, the 
Sutlej is the only example of a modern British warship, and 
she, though much admired, lacks enough guns to satisfy 
naval ideals. The rest of the ships are all obsolete, or verging 
thereon. However, that will no doubt be no hindrance to 
‘*Our Special Correspondent ’’ in the daily Press, so far as 
writing about the exhibition of ‘‘ Britain’s might ’’ is con- 
cerned. 





Tue absurd story about the race between the Japanese 
cruiser Kasaji and an enterprising American citizen for the 
capture of an island appears to be quite true ; but the “‘ war” 
will probably not come off, probably since the President has 
declined to concern himself with the affair. Naval science 
has, however, lost little by not witnessing the action between 
the Kasaji and the American craft, information as to how 
tug boats sink being sufficiently plentiful. Still, one conso- 
lation will remain for the American citizen—the Kasaji that 
raced him is American built. His many friends in this 
country will be interested to learn that Captain Kuroi is on 
board the Kasaji in this immature war. 





Many people at our shipyards and elsewhere may like to 
know that the following officers have come back to England 
in the Japanese ships at Spithead. In the Asama, Captain 
Takarabé; in the Takasago, Captain Kamidzumi and 
Lieutenant Y. Yamamots. The first took out the Niji from 
Yarrow’s, the second was in the Shikishima from the 
Thames Ironworks, the third in the Hatsuse from Elswick. 





Tue Coronation night searchlight display at Spithead was 
an utter failure as regards coloured lights, The scheme 
attempted was too ambitious. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief inspector of machinery : 
W. W. Chilcott, to the Victory, for service at Admiralty. In- 
spectors of machinery: C. Lane, to the Hibernia, for service in 
Reserve at Malta; T. Agnew to the Canopus, E. Little to the 
President, for service in connection with water-tube boilers ; and 
W. L. Wishart, to the Hibernia, for Malta yard. Staff engineers: 
W. C. Burnett, to the Vivid, for the Howe ; and G. R. Taylor, 
to the Duke of Wellington, for the Orlando, Fleet engineers : 
F. A. Cocks, to the Vivid, for the Forth; E. Thomas, to the 
Wildfire, for Dockyard Reserve, Sheerness, lent temporarily ; Rh. 
S. Hamm, to the Duke of Wellington, for the Neptune ; J. R. 
D. Johnson, to the Revenge ; and W. J. Mabb, to the Vivid, for 
the Donegal. Chief engineers: C. J. Huddy, to the Pembroke, 
as engineer overseer of gun mounting at Messrs. Vickers, Son 
and Maxim’s; A. J. Carnt, to the Hyacinth ; E. H. Ellis, to the 
Furious ; W. D. Chope, to the Apollo; B. J. Watkins, to the 
Vivid, for the Aurora; and E. W, Cudlip, to the Duke of Welling- 
ton, for the Hecla. Engineers: T. P. Jackson, to the Pembroke, 
for the Porpoise ; J. E. Mortimer, to the Warrior; W. C. 5. P. 
Bartwell, to the Duke of Wellington, for charge of stores ; S. M. 
O. Fawekner, to the Duke of Wellington, for the Conflict; A. 
Saunders, to the Audacious, for the Angler; A. E. Everett, to the 
Pembroke, for the Bacchante ; C. G. Ware, to the Audacious ; E. 
Crabtree, to the Goliath, for the Whiting ; A. W. Littlewood, to 
the Albion, for the Fame; and E. Chisman, to the Triumph, for 
the Vixen. Assistant engineers: W. Begg, to the Hawke, lent for 
the review; and F, Alexander, to the Vivid, additional for the 
Hogue. Artificer engineer: E, E, Rose, to the Niobe, 
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HORIZONTAL BORING AND PLANING MACHINE 


MESSRS. 


WARD, HAGGAS AND SMITH, KEIGHLEY, ENGINEERS 














HORIZONTAL BORING, DRILLING, MILL- 
ING, AND PLANING MACHINE. 


WE illustrate above a horizontal boring, drilling, milling, 
and planing machine recently constructed by Messrs. Ward, | 
Hazgas and Smith, of Keighley. This machine consists of a 
heavy bed with a 3ft. 9in. face and 20ft. long, having square 
guiding edges. Upon this bed is mounted a rigid column of 
box section having a bearing on the bed of 5ft., the guiding of 
this column on the bed being at one side only, which 
is made specially firm for this purpose. The column 
has a vertical slide face, upon which is fitted the spindle head 
in a similar manner to the fitting of the column on the bed ; 
is is balanced by a weight sliding down the back of the column. | 
This head carries a large spindle socket running in parallel | 
bearings, through which socket the boring and drilling | 
spindle, which is Gin. diameter, slides. It has a self-acting | 
feed of 36in., by means of a screw with eight changes, varying 
from s,';5in. to jin. per revolution. The spindle socket is 
driven by spur and mitre gearing from a shaft running along 
the bed provided with four-speed cone for 5}in. belt and | 
double gearing of 4 to 1 purchase, this cone and gearing being | 
carried by a large box bracket at the end of the main bed. | 
An additional purchase is also provided on the drill head of | 
24 to 1 or 10 to 1, this change being readily effected by a con- 
veniently situated lever. The 10 to 1 gear is specially 
arranged to drive the milling cutter-head, which is 30in. | 
diameter on the eutting circle. This cutter-head is clamped | 
on the spindle, and driven by a large stud projecting from 
the large wheel, which is keyed on the outer end of the | 
spindle socket. This gives a steady drive to the cutter-head | 
without torsion of the spindle. A reversing clutch for tapping | 
purposes is provided on the head, and operated by a con- | 
veniently situated lever. The column and head each have a | 
hand adjustment on their respective slides, and are also pro- | 
vided with eight changes of self-acting feed varying from | 
> }in. to fin. per revolution of spindle. All feeds are driven | 
by gearing, no belts being used for this purpose, a friction | 
cone clutch being interposed in each feed, however, to pre- 
vent breakage of the gearing by shocks, &c. The feeds can 
be reversed or any one obtained by the movement of a hand 
lever on the column. For planing purposes an attachment, 
consisting of a rigid arm fitted with a sliding tool box having 
vertical and angular adjustment, is provided. Thisissecured 
to a seating specially formed on the drill-head, the cutter- 
head ind large gear being removed. The column is moved on 
the bed for planing by means of a large screw 34in. diameter, 
situated in the bed and driven by 30in. pulleys of 44in. face 
through gearing with a wheel purchase of 2 to 1, a side 
shaft with dogs being provided for the self-acting reversal of 
this motion. Both the screw in the bed and the side shaft 
fo: driving the spindle are supported at intermediate points 
by swing bearings of an improved design. A platform is pro- 














vided for the convenience of the operator. The weight of 


the machine is 20 tons. 








CONSTRUCTION OF THE AMUR 
RAILWAY. 


Once more the Amurskaya Gazeta pleads for the construction 


THE 





| 


of the Amur Railway. In the opinion of that journal, published | 


in the Far East, the Siberian Railway will not be able to be 
turned to its fullest advantage by Russia until it has been 
rendered independent of any kind of ‘‘ doubtful intervals,’ 
such as, for example, the Eastern China Railway, which is 
built upon foreign soil. Therefore there can be no doubt as 
to the urgent necessity of constructing the Amur Railway, 
especially in view of the Manchurian agreement, for every 


delay in carrying out this undertaking, costly though it may | 


be, for the safeguarding of Russia’s interests in the Far East, 


may be attended by the most disastrous results, not only for | 


the entire coastline, but also for the most vital interests of the | 
| servancy Commissioners on the ground that the position 


Russian Empire. One point greatly in favour of constructing 


| this railway upon Russian territory is that it would remove | 


the cause of many misundersiandings between Russia and | 
China. Under present conditions, the Manchurian Railway | 


might place Russia in a very serious predicament. The Town 
Council of Blagovestshensk is greatly in favour of constructing 
the Amur Railway with all speed, and it learns from a reliable 
source in St. Petersburg that the authorities are inclined to 
entertain the project. 

The Manchurian Railway has hada most marked effect 
upon the navigation and the passenger traffic along the Amur 
River, for the steamers carry scarcely any passengers, and 
freights have fallen enormously. Thus, many steamship 
owners are on the point of selling their steamers or of remov- 
ing their business further down the river. Then the throwing 
open of Manchuria to a certain form of free trade led to a 
great decline in the trade of the Amur territory. Charbin is 
becoming rapidly a very important trading centre, and plots 
of land have changed hands at fabulous prices. So great has 
become the glut of duty-free goods at Charbin, that in spite 
of the zeal displayed by the Russian Customs officials these 
goods are forcing their way into the Amur region, to the dismay 
and ruin of the Russian traders. In fact, the competition 
has become so intense that retail prices at Charbin are lower 
than the wholesale prices quoted by Moscow firms. Thus, it 
is not surprising that the Siberian journal referred to foresees 
a ‘‘slump,’’ which is bound to make itself felt in the Amur 
territory. To make matters still worse from a local aspect, 
the Chinese workmen are invading that region in immense 
numbers, and the Russian workmen are being driven out of 
nearly every branch of work. Hence the fervid appeal to the 
authorities to set about constructing the Amur Railway, as the 
only likely way out of the dilemma that faces the Amur region. 
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HUMBER COMMERCIAL DOCK, GRIMSBY 





THERE appears to be some hitch in the affairs of the 
proposed commercial dock at Grimsby, that was sanctioned 
by Parliament in the session of 1901. It will be remembered 
that the landowners interested in Grimsby, and the Corpora- 
tion undertook to guarantee £5000 a year for seven years 
towards providing the interest on the capital, estimated at 
£981,861, required for the construction of a wet dock of 47 
acres, adjoining the dock of the Great Central Railway. The 
dock was to be of sufficient size and depth to admit 


’ | vessels of large tonnage, but the approach to the outer basin, 


through which the dock was to be entered, had only a depth 
of some 8ft. to 10ft. at low water ; and the entrance, as shown 
on the Parliamentary plans, would have been difficult of 
access except at high water on account of the strong tide that 
would run past it. 

The dock, when completed, was to have been worked 
by the Great Central Railway Company. The Bill, when 
before Parliament, was opposed by the Humber Con- 


of the embankment which it was intended to make 
for the purpose of enclosing the foreshore on which the 
dock was to have been constructed would extend beyond the 
lines laid down by the Commissioners, and destroy the 
intention of preserving a uniform line for the channel of 
the river, and have a detrimental effect on the channel of the 
river; but beyond this the attention of the Committee was 
not directed to the engineering features of the scheme. It 
appears that the advisers of the Great Central Company have 
now discovered a fact that was discussed in the Lobby when 
the Bill was in progress—that the depth of water in the 
approach channel can only be obtained by very extensive 
dredging operations, and that such deepening would be 
attended by danger to the existing docks. The chairman of 
the company has therefore informed the promoters that 
unless they are prepared to alter the position of the dock to 
a site near Stallingborough, five miles further up the 
Humber, where the main channel crosses over from the 
Yorkshire to the Lincolnshire side, and where there is a 
depth of from 40ft. to 50ft. at low water close in shore, the 
railway company will decline to assist the dock company in 
providing the capital; and it is further required that the 
guarantee of the landowners be raised to £10,000 a year for 
ten years, and that the landowners undertake to provide the 
necessary land at agricultural value. Lord Heneage, in a 
letter to the promoters resigning his position as chairman, 
gives them the comforting assurance that if the town and 
trade of Grimsby want the dock, they must, without delay, 
discuss the question in a business-like way. 

The town, however, may not see the advisability of 
supporting a dock that is to be situated five miles away 
from the borough. 
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THE APPLICATION OF CYLINDRICAL STEAM 
DISTRIBUTING VALVES TO LOCOMOTIVES.* 
By Mr. WALTER M. SmirH, Member, of Gateshead. 


prior to the year 1887 piston valves had been tried experi- 
mentally in locomotive engines, but without much success, and 
the experiment invariably resulted in the piston valve being dis- 
carded. In 1887 the author turned his attention to the question, 
and endeavoured to produce a satisfactory piston valve, and in the 
following year a compound passenger engine was built, fitted with 
piston valves of the ty shown in Fig. 1, page 167. This engine had 
two cylinders, the high-pressure being 18in. in diameter, the low- 
re 26in. in diameter, the length of stroke in each case being 
d4in, One valve, 7in. in diameter, was used for the high-pressure, 
and two valves, 5hin., for the low-pressure cylinder, the latter 
valves being placed side by side, and actuated by one rod connected 
to each of the valve spindles. : ; 

The main part of the valve consisted of a centre casting and 
two end caps mounted on the valve spindle, and retained in 
position between a collar and nut. The spaces between the caps 
and the centre casting were fitted with two rings, a wide one and 
a narrow one. Both rings, which had been turned slightly larger 
than the liner into which they were to work, were cut in one 
place. The narrow rings were placed on the exhaust side of the 
yalve. Both rings were retained in positions relatively to each 
other, and with relation to a bridge in the liner covering the gap 
between the rings by a peg fixed in the centre casting and engaging 
the rings, the gap in the wide ring coming against a solid part of 
the narrow ring and vice versa. The gap in the flange of the 
narrow ring, was fitted with a tongue piece, which prevented the 
escape of steam joutwards. These rings, together with the body 
and ends of the valves, were made of cast iron. This metal, after 
being at work for a short time, presents a good polished surface, 
and gives excellent results, the wear being almost nil. The 
cylinders had fixed to them at either end a 2in. spring loaded 
relief valve, for the purpose of al'owing trapped water to escape 
from the cylinders, ‘ ; 

Goods engine.—In 1891 a goods engine with cylinders and valves 
of the same size and form, with the exception that steam was 
admitted by the ends of the valves instead of at the centre of 
the valve, as in the previous case. As an experiment gun-metal 
rings were substituted for cast iron. To get sufficient flexibility 
in the wide rings, the flanges formed on the same had to be made 
shallow. This gave very little end surface, and the rings after a 
time became loose, and it was found necessary to make these 
flanges deeper, and means had to be devised to prevent the rings 
being too rigid. The method adopted is shown in Fig. 2. Another 
and better method is shown in Fig. 3. To obtain a larger bearing 
surface the flanges are made deeper, with pear-shaped holes cast 
in the same, and from the bottom of these holes to the inner 
surface the metal is parted by saw cuts. This arrangement gives 
the necessary flexibility to the rings. To prevent the passage of 
steam where the ring is cut, a flat piece is fitted and riveted to 
the flange on the exhaust side of the ring. With this form of 
valve it was found in practice, chiefly with spare drivers, that 
the relief valves did not open quick enough to allow water 
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trapped in the cylinders to escape in time to prevent damage to 
the cylinders. 

A considerable saving in cecal, amounting to 9-1 per cent., was 
effected by this engine when compared with other engines of the 
same construction working in the same link. But the question is 
not altogether one of coal-saving ; any device having this object in 
view must be submitted to argument, and not only proved by sound 
reasoning, but by efficient practical application. The points it 
is desired to emphasise are: the reduction of the amount of power 
absorbed in friction in the valves and valve motion ; this is equally 
important, because the power so gained is utilised in producing 
extra work, the simplicity of the general arrangement of cylinders 
and valve motion also tending to reduce the cost of and the time 
occupied during repairs. 

From fa table given it was shown that engine No. 107 
burnt 1-6 lb. of coal less per mile than the lowest in the link, and 
3-221b. per mile less than the average ; equal to a saving of 9-1 
per cent, 

On the Midland Railway two engines were fitted with similar 
valves, and gave similar results. These facts, together with other 
advantages, made the subject generally of considerable interest and 
importance, and one worthy of furtherand carefulstudy. The result 
of the same ending inthe invention of an entirely new formof valve, 
—see Figs. 4 and : and it was chiefly due to the assistance received 
at Derby in carrying out experiments there that this form of valve 
took a definite shape. Asin the previous case, a central casting 
with caps at each end is fixed on the valve spindle, between a collar 
and nut, and it is prevented from turning by feathers let into the 
spindle. In this design the broad ring is turned, and then cut to 
form three equal segments. The lip shown on one flange is to hold 
the segments in position before the valve is placed in the liner, and 
to limit their wear to jin. Three segments and one flexible ring 
are fitted between each end cap and the body of the valve, and the 
segments are free to move outward to prevent the leakage of steam, 
and inward to allow trapped water to escape. Each segment is 
held central by a projection cast with it, which fits into a recess, 
formed in the end cap ; sufficient space is left between the ends of 
the segments to allow them to collapse, so that trapped water is 
relieved from the cylinders. The segments, when tad inward 
by excessive pressure, bed on a suitable surface formed on the end 
caps, and when the water is discharged the segments are forced 
outward against the liner by the pressure of steam in the steam 
chest, and so become steam -tight. To prevent the passage of 
steam by the ends of the segments into the exhaust chamber, the 
exhaust ring, made flexible by being cut, is placed between the 
segments and the exhaust chamber. To prevent steam passing 
through the cut in the ring, a tongue piece is inserted across the 
openi In the steam — bridges are formed over which the 
ends of the segments, and the opening in the exhaust rings, travel ; 
by this means steam is prevented from passing in or out of the 
cylinders by the3ends of the segments and the opening in the 
exhaust rings. With this form of valve tra ped water escapes into 
the steam chest, and also into the exhaust chamber. 

Passenger engine-—In March, 1894, an engine, No. 1639, was 
built at Gateshead, and fitted with the valve last described. Com- 
paring its performance with eight others of the same class, working 
in the same link, the difference being only in the form of the valves, 
the coal used by engine No. 1639 was 2-78 Ib. less than the one 
next to it, and 4-53 Ib, less than the average of the other engines 
doing the same work. 


* Abstract of paper read at Newcastle mecting of Instituti 
Mechanical Engineers, July, 1902, : es 
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The wear of the segments for 29,000 miles was 0-01137in. This 
measurement is the average wear of four heads, and was obtained 
by taking the difference by weight of new and worn segments 
Engine No. 1639 was one of a new type of main line express 
passenger engines, coupled in four wheels with a a bogie, 
diameter of the driving wheels 7ft. lin., the bogie wheels 3ft. 7in., 
cylinders 17in. diameter, length of stroke 26in.; the cylinders 
were placed inside the frames, the steam chests being outside. 
The original valves of this engine were replaced in November, 
1899, by the type shown in Fig. 6. This pattern of valve had been 
used in October, 1894, in connection with the alterations made in 
re-building ten compound express engines. 

Three-cylinder compound.—In 1898 engine No. 1619 was altered 
from a two-cylinder compound to one with three cylinders. Fig. 7 
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and Fig. 8 show the design valve and liner used for the high- 
pressure cylinder. 

The chief alteration in this design is that the segments are 
constructed so that the section is uniform in shape, and formed so 
that the ring from which they are made can turned on the 
inside and so fit the end caps, thus reducing the cost of machine 
work. Fig. 9 is a cross-section of the valve used for the low- 
pressure cylinders. On April 3rd, 1902, one of these valves broke 
while the engine was on its way to York with a heavy dining train. 
The engine, having three cylinders, was aple to continue working 
its train. Slide valves do occasionally break, and cause delay to 
traffic ; however, should a segment of a circular valve break, the 
parts are held together, and the engine is not disabled. On the 
return of the engine to Gateshead, the valves were examined, and 
it was found that the flat valves had worn down from lin, to }in. 
in thickness, These valves had tobereplaced. The circular valve 


Fig 9. 
Cross-Section of Valve for L.PCylinders 
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for the high-pressure cylinder was found to be in good condition, 
and was put ce into its place ; the average wear in all the seg- 
ments was j;in., the wear being in the ratio of 8to1. The valves 
were cast from the same alloy, and the mileage was 130,330, and 
at the present rate of wear the circular valves should show a very 
large increase in mileage. Under normal conditions, the pressure 
on the back of the low-pressure cylinder valves would be 50 Ib. per 
square inch ; that on the high-pressure valve would be variable, 
depending upon the distance the regulator was opened for the 
work to be 5 ol by the engine. The boiler pressure for this 
engine is 200 lb. per square inch. 

New type of express engine.—In 1899 a new type of express 
passenger engine was designed and built at Gateshead. The first 
engine, No. 2011, started to work in August, and ran 139,543 miles 
up to December 31st, 1901, without any appreciable wear in the 
valves or valve motion. The valves were taken out and sent to the 


Fig. 11. 
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works for examination, and were replaced by a duplicate set of 
valves, the segments and rings being made of cast iron. The total 
number of miles run by this engine from the time it left the shops 
up to June 30th, 1902, being 204,475 miles. 

To run heavy, long-distance express trains with ordinary cast 
iron slide valves, direct from the planing or grinding machine, 
would involve considerable risk, 

By the end of January, 1900, ten engines of this class were at 
work ; they have done equally well. 

At the end of May, 1962, twenty additional engines of this class 
were at work ; these thirty engines have done better work, and cost 
less for repairs, than any other type of engine doing similar work. 
The cylinders are 19in. in diameter, with a stroke of 26in.; the dia- 





meter of the driving wheels is 6ft. 10in., the diameter of the bogie 
wheels being 4ft. The valves are 8fin. in diameter; they are 
placed below the cylinders. The valve is shown in Figs. 7 and 8, 
and motion arrangement and cylinders, Figs. 10 and 11. 

The total number of engines fitted with the combined form of 
circular and relief valve for the North-Eastern Railway is eighty-six, 
and thirty are now being built. 

Broken valves.—In some cases segments and exhaust rings—Fig. 6 
—have broken, but there has not been a breakage in the form shown 
in Fig. 7. There is no difficulty in increasing the strength of the 
segments and exhaust rings so as to eliminate any risk of either 
breaking. Any breakage that has occurred can in most cases be 
traced to broken pieces of the main piston ring coming in contact 
with the valve while passing over the steam ports. There has been 
a difficulty with gun-metal, irrespective of the metal employed, in 
obtaining uniform results from what was expected to be the same 
mixture of metal. Valves have lasted for years without showing 
any appreciable wear or defect, while others, supposed to te of the 
same metal, have worn away more rapidly. What is required is a 
metal that will give equal results at all times without any special 
care being bestowed upon its manufacture. The object in employ- 
ing different metals—a hard one for the liners and a softer one for 
the valves—was to get the liner to remain perfectly straight and 
cylindrical without any signs of barrelling, the greater wear to take 
place in the valves, they being more readily replaced. The valves 
are arranged to travel over the working face of the liners for a con- 
siderable distance. 

Cast iron valves.—The author has again resorted to the use of cast 
iron, it being possible to obtain a more uniform mixture and more 
uniform wear with cast iron than with bronze. The surface of cast 
iron becomes exceedingly hard, highly polished, and offers the 
minimum amount of friction, and the chances of abrasion are few 
unless through negligence. 

A piston valve for a locomotive must be tight, and to be steam- 
tight the working surfaces must be in contact with each other. 
Surfaces in contact with motion means friction, and friction means 
wear in proportion to the amount of the friction and the nature of 
the metal employed. Under these conditions, it was not considersd 
necessary, or even advisable, to make experiments with a solid 
piston head. Valves with solid heads may answer for other types of 
engines, but not in a general way for locomotives. Experiments 
were made with solid exhaust rings ; these did not run a couple of 
trips before the driver of the engine reported ‘‘ valves blowing—to 
be examined.” The valves were examined, and a number of small 
water grooves were turned in the ring; these, however, did not 
prevent leakage. The valves were again reported, and the rings had 
to be taken out and replaced by spring ones. 

Relief of trapped water.—No piston valve for a locomotive 
engine is complete unless it affords a free relief to water trapped 
in the cylinders, and such relief must be ample and instantaneous, 


Fig. 12 











Automatic Air and Steam £73 
Adinission Valve. 
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so as to prevent fracture to one or more important and expensive 


parts. 

The relief of water trapped in the cylinders with the segmental 
valve, owing toits collapsible properties, is practically instantaneous. 
When the piston is near the end of its stroke, the segments cover 
the steam ports, and are retained in position against the liner by 
the pressure of the steam in the steam chest acting on their inner 
surface. Normally, this pressure is only slightly greater than the 
pressure from the compression end of the cylinders acting on the 
outer surface of the segments, but when excessive pressure due to 
trapped water occurs the segments are collapsed, and an annular 
opening is formed between the liner and the valve through which 
the water escapes. With the ordinary slide valve the pressure of 
water in the cylinders may be excessive, the trapped water acting 
on the area of the steam port against the pressure of steam in the 
steam chest acting on the total area of the valve. 

Some diagrams were taken by the author from a compound 
engine in April, 1887, to prove with this class of engine, as then con- 
structed, that it was absolutely necessary to give a large inside 
clearance to the valves, so as to reduce the abnormal compression. 
It was found that the engines would not run at the speed for 
which they were built, nor would they haul the load intended ; 
with a clearance of jin. on either side inside the valve the speed 
increased, because the compression was reduced. The engine 
was running at a very moderate rate of speed ; in fact, it would 
have been impossible to have gone faster—the hammering action 
was terrific. 

Cylindrical valves, when applied to locomotives, work under 
different conditions when compared with other sages of engines ; 
because it may be that the highest speed is obtained running down 
an incline with steam shut off. The pumping action due to move- 
ment of the pistons is destroyed by the automatic admission of air 
and steam; but it sometimes happens that advantage is taken, 
when descending inclines, to fill the boiler up with water to the 
maximum limit. On the opening of the steam regulator, should 
priming take place, it penal instantly and automatically relieved. 
The closing and opening of the steam regulator, owing to signal 
checks and various other causes, adds to the number of cases that 
tend to induce priming. 

Air and steam valve.—The automatic air and steam valve was 
designed as an adjunct to the piston valve. After the regulator is 
closed and the engine continues to run, the action of tue pistons 
in the cylinders creates a vacuum in the s‘eam chest, and the 
object of the steam and air valve is to destroy this vacuum. 
The valve is shown in Fig. 12, When the contents of the steam 
chest become rarified, the atmospheric pressure causes tke large 
valve to rise, and the small valve above this is lifted from its seat 
and steam from the boiler is allowed to enter the steam chest. 
The steam thus automatically admitted lubricates the cylinders, 
pistons, and the distributing valves, and also acts as a cushion for 
the piston before it reaches the end of its stroke. The follow- 
ing diagram—Fig. 13—is taken from an engine running at 60 miks 
per hour. 

Should the pressure in the steam chest exceed that of the 
atmosphere the valve automatically closes, and the connection 
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between the boiler and the steam chest is cut off. Under similar 
conditions, when the ordinary slide valves are used alone, they are 
forced from the cylinder face by air drawn in through the exhaust 
pipe. This is mixed with whatever is floating in the smoke-box ; 
the cylinders become dry from want of lubrication. When tbe 
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Fie. 3 
Diagram taken from Single Driver Express Engine. 


Speed, 60 miles per hour 
Indicator Spring, 10 Ibs. per inch. 
October 1894. 
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valves are placed on the top of the cylinders they chatter as they 
are driven from the cylinder face with each stroke of the piston. 
A bammering action is thus set up, the strength of the blows 
increasing as the valves wear, the lift of the valve becomes 
greater. 








IRON AND STEEL INSTITUTE. 





THE following detailed programme has just been issued for the 
Diisseldorf meeting. Among the papers to be read are :— 

1. “On Iron and Steel at the Diisseldorf Exhibition.” By 
Professor H. Wedding, Honorary Member of the Iron and Steel 
Institute. 

2. ‘*On the Progress in the Manufacture of Pig Iron in Germany 
since 1880.” By W. Briigmann (Dortmund). 

3. ‘On the Progress in the Manufacture of Steel in Germany 
since 1880.” By R. M. Daelen (Diisseldorf). 

4. ‘On the Applications of Electricity in the Manufacture of 
Iron.” By D. Selby-Bigge (Newcastle-on-Tyne). 

5. ‘On the Probable Existence of a new Carbide of Iron.” By 
E. D. Campbell and M. B. Kennedy (University of Michigan). 

6. **On Results Obtained in the Equalisation of the Varying 
Temperatures of Hot Blast.” By L. F. Gjers and J. H. Harrison 
(Middlesbrough). 

7. “On the Compression of Steel in Ingot Moulds.” By M. 
Harmet (St. Etienne). 

R. **On the Overheating of Mild Steel.” By Professor E. Heyn 
( Berlin). ; 

9. “On Electrical Plant in Steelworks.” By F. Kylberg (Ben- 
rath, near Diisseldorf). 

Tuesday, September 2nd.—The Secretaries’ Office will be open in 
the Municipal Concert Hall (Tonhalle), ground floor, Schadow- 
street entrance, from 11 to 6, for the issue of badges of member- 
ship, programmes, invitation cards, &c. The members who travel 
by the s.s. Kronprinz Wilhelm, in which ship 250 complimentary 
first-class passages have generously been offered by the directors 
of the Norddeutscher Lloyd, will arrive from Bremen in the 
ev 


ening. 
Wednesday, September 3rd.—9,30. a.m.: Meeting of Council in 
Committee-room No. 3 of the Tonhalle (first floor). 10 a.m.: Re- 
ception of the President, Council, and members of the Institute in 
the Tonhalle by the representatives of the Government, Civic 
Authorities, and by the Reception Committee. The Council will 
present a list of their retiring members. Scrutineers will be 
appointed for the examination of the voting papers. A selection 
of papers will be read and discussed. 12.30 p.m.: Adjournment. 
A hot luncheon will be served (price 2s.) at separate tables in a 
room adjoining the meeting hall. 3p.m.: Members wil] meet at 
the Hofgarten-Tor in the Exhibition, where groups will be formed 
under the guidance of English-speaking experts, for the purpose of 
examining the various sections of mining, metallurgy, and 
machinery. 8.30 p.m. to 10.30 p.m.: Members and the ladies 
accompanying them are invited by the Mayor and Corporation of 
Diisseldorf to a conversazione and concert at the Tonhalle. 
(Evening dress.) 

Thursday, September 4th.—10 a.m. : General meeting in the Ton- 
halle ; reading and discussion of papers. 12.30 p.m.: General 
meeting will be closed. A hot luncheon will be served (price 2s.) 
as on the previous day. 3p.m.: Visit to the Exhibition as on the 
previous day. Various works in the immediate vicinity will be 
open to members. Members desirous of visiting such works must 
give notice at the secretaries’ office on Wednesday, September 3rd. 
7 p.m. : The members of the Institute and the ladies accompany- 
ing them will entertain the Reception Committee and the Ladies’ 
Committee at a banquet at the Tonhalle. (Evening dress; 
tickets, exclusive of wine, 10s.). 

Friday, September 5th.—The whole day will be devoted to visits 
to works. Five groups will be formed, proceeding respectively to 
Essen (the Krupp establishment), Dortmund (the ‘ Union” 
Company, the Hoerde Works, the Hisch Steelworks), Ruhrort 
(the Pheenix Works, the ‘‘ Rheinische Stahlwerke”), Oberhausen 
(the Gutehoffnungshiitte), Duisburg (the Vulcan Works, the 
Duisburger Maschinenbau Actien-Gesellschaft, formerly Bechem 
and Keetman). Ladies will not be invited to these excursions. 
The number on each excursion is ae A limited, and tickets will 
be issued in order of application. In the evening the Exhibition 
grounds will be specially illuminated in honour of the Institute. 

Saturday, September 6th.—9 a.m.: Members and the ladies 
accompanying them will leave Diisseldorf by special train for 
Vohwinkel, proceeding thence by the suspended railway to 
Elberfeld-Barmen, and thence by the State Railway via Remscheid 
to the Kaiser Bridge at Miingsten. The party will return to 
Diisseldorf early in the afternoon. The excursion wiil be under 
the direction of Mr. R. M. Daelen. The exact details will be 
arranged according to the number of participants. Tickets 8s. 
each, including luncheon. 

Supplementary excursions.—In addition to the visits and ex- 
cursions mentioned, a limited number of members will leave 
Diisseldorf at 7 p.m. on Friday, September 5th, arriving at 
Hanover at 12.25, and visiting the Peine and Ilsede Works on 
Saturday. The party will return to Hanover early in the after- 
noon, in good time to catch the train for Flushing. The cost of 
the return ticket will be about 28s. (second class) if the party 
numbers over thirty. Ifa sufficient number of members intimate 
to the Secretary of the Institute before August 15th their desire to 
participate, an excursion to works in the Saar district will be 
arranged. The party would leave Diisseldorf on Sunday morning for 
Cobientz, thence by the Rhine steamer and railway to Saarbriicken. 
Works at Saarbriicken would be visited on Monday and Tuesday. 
Tuesday night would be spent in Metz, and Wednesday and 
Thursday in Luxemburg, where visits to the works of Metz and Co., 
and of the Aachener Hiitten Actien Verein at Esch, and to the 
steelworks at Dudelingen and Differdingen. Ladies are not 
invited to participate in the long excursions. 

Ladies’ excursions.—A special programme of visits and excursions 
has been drawn up for the ladies attending the meeting. On 
Wednesday, September 3rd, the ladies will assemble at the Rhein- 


Tor of the Exhibition (under the Rhine Bridge), at 10 a.m., and 
visit the Palace of Fine Arts and other portions of the Exhibition 





under the guidance of the Ladies’ Committee, returning to the 


Tonhalle to luncheon at 12.30. On Thursday, September 4th, the 
ladies will assemble at 10 a.m. on the steps of the Municipal Art 
Gallery (Alleestrasse), and visit that gallery and the Museum of 
Industrial Art. On Friday, September 5th, the Exhibition and 
objects of interest in the town will he visited. The charge for 
tickets for ladies’ excursions is 5s., including admission to the 
Exhibition, M , and incidental expenses. 











AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Tin-plate manufacture.—A recent census bulletin shows thatzin 
1900 the United States had assumed a leading position in the pro- 
duction of tin-plate and terne-plate, consuming over three-eighths 
of the world’s estimated production of pig tin in 1900.  Tin- 
plates are those coated with tin alone; terne plates are coated 
with lead; black plates are the iron or steel sheets to 
be tinned. These latter are generally made from Bessemer or 
open-hearth steel, very few iron plates being now made. There 
are 66 establishments engaged in the industry; 35 of these 
manufacture black plates as well as tin and terne plates, 22 
manufacture tin a terne plates only, and 9 make black plates 
only. The capital invested is £5,500,000, and about 15,000 
persons are engaged in the manufacture, besides some 700 officers 
and clerks, &c. The cost of materials and supplies for 1900 was 
£9,000,000, while the value of the products was £12,400,000. The 
materials included 648,807 gross tons of iron or steel ingots, 
blooms, tin-plate bars, sheet bars, and slabs, 9055 tons of pig tin, 
3068 tons of pig lead, and 2460 tons of palm oil. The 57 tin- 
plate works are situated in eleven States, 25 being in Pennsylvania 
and 12 in Ohio. Some of these establishments consume their 
entire product in the manufacture of various specialties. The 
production of tin and terne plates in the United States has 
increased steadily from 1000 gross tons in 1892 to 400,000 tons in 
1901. Terne plates or lead-coated sheets were made in that 
country in 1830 for roofing purposes, and about 1857 began the 
manufacture of stamped ware from black and tinned plates. In 
1898 the American Tin Plate Company was organised, with a 
capital stock of £10,000,000, to acquire a number of completed 

lants, and now operates 31 tin and terne plate plants and 34 
black plate plants. Thus more than half of the plants are operated 
by this one company, called ‘‘ The Tin-plate Trust.” In July of this 
year a very large contract was offered to this company, but ata 
price which it could not accept at the existing rate of wages. The 
men were informed of this, and asked to accept a certain reduc- 
tion, in view of the steady employment afforded by the contract. 
They refused this, however, and the company rejected the 
contract, which has gone to the Welsh tin-plate works. The plate 
is to be used in making articles for export, so that there will be a 
rebate on the duty to be paid by the American purchaser. 

A new drawing instrument.—The use of the tee square and 
triangle, or of two triangles, is almost universal in all kinds of 
technical drawing, almost the only substitute being a horizontal 
ruler controlled by cords and counterweights, so that it retains its 
horizontal position as moved up and down the board. An entirely 
new instrument is now being introduced, however, as a substitute 
for tee square and triangles, protractors, and scales, and has 
already been adopted in a number of large drawing-offices. It 
consists of a link frame secured to the upper left-hand corner of 
the drawing-board, and carrying two ruling scales, which may be 
set at any angle. If set at right angles they may be shifted to an 
part of the board, and will always be truly horizontal and vertical. 
They can be moved and adjusted with one hand, leaving the right 
hand free to handle the pen or pencil. Without this instrument 
the pencil hand must be used in adjusting the tee square, 
triangles, scales, kc. Lines can be drawn parallel to or at right 
angles to each other regardless of what position the lines occupy in 
relation to the edge of the drawing-board. Another point is that 
the ruling edges are also scales, so that the draughtsman measures 
his line as he draws it, and stops it at the right point, instead of 
making it too long, then scaling and marking it, and erasing the 
surplus length. A protractor enables the instrument to be set at 
any angle, but spring steps are provided to allow of instant 
adjustment to the angles most frequently used, 30, 45, and 60 
degrees, kc. The link work and parallel motion are of stiff steel 
bars, with steel pins turning in hard phosphor-bronze bearings, 
having a conical adjustment to take up wear. The machine is 
estimated to save nearly 50 per cent. of the draughtsman’s time. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm for all descriptions, and stems for for- 
ward delivery well filled. House coal in fair request, and prices 
firm. Imports for week ending 12th:—Iron ore, 11,480 tons ; 
scrap, 340 tons; manganese, 6700 tons; steel bars, 3168 tons ; 
phosphates, 1620 tons ; pitwood, 4937 loads. 

Coal :—Best steam ; 13s. 3d. to 13s. 6d.; seconds, 12s. to 12s. 6d.; 
house coal, best, 15s.; dock screenings, 8s.; colliery small, 7s. 3d. 
to 7s. 6d. Pig iron: Scotch warrants, 56s. 9d.; hematite 
warrants, 60s. 9d. f.o.b, Cumberland prompt; Middlesbrough, 
No. 3, 51s. 104d. Iron ore:—Rubio, 14s. 9d. to 15s. ; Tafna, 
15s. to 15s. 6d. Steel :—Rails—heavy sections—£5 10s. to 
£5 123. 6d.; light ditto, £6 10s. to £7 10s. f.o.b.; Bessemer steel 
tin-plate bars, £5; Siemens steel tin-plate bars, £5 2s. 6d.; all 
delivered in the district cash. Tin-plates: Bessemer steel, coke, 
13s. 3d. to 13s. 6d.; Siemens—coke finish—13s. 3d. to 13s. 9d.; 
Pitwood :—17s. 6d. ex-ship. London Exchange Telegrams : Copper, 
£52 ; straits tin, £125 10s. Freights weak. 








Tor YorKSHIRE Dales RatLway which has been opened 
for traffic, is about 8} miles in length, single line, and has been 
under construction for just over two years. It starts from a point 
between Embsay and Skipton, on the Skipton and Ilkley branch 
of the Midland Railway, and runs to Grassington, a township 
which it is hoped to develop as a health and holiday resort. 


New TECHNICAL COLLEGE BUILDINGS FoR GLascow.—Plans for 
the erection of the first section of the new Glasgow and West of 
Scotland Technical College and Science and Art Buildings have 
now been passed by the Dean of Guild court. At a later date 
application will be made to the court for sanction of a second 
section to be erected on the site of the Young laboratory 
buildings. The new buildings are in the Renaissance style, 
and are to be built of red sandstone, and in their entirety 
are constructed to accommodate 5000 students—a number 
slightly in excess of those attending the college at the present 
time. The plans show astructure of imposing size and architectural 
elegance, one which will form an important addition to the public 
buildings of the city. The portion to be erected at present will 
contain on the ground floor the department of natural philosophy. 
The second floor will be devoted chiefly to the department of 
natural science. The third floor will provide accommodation for 
the department of architecture and building construction ; while the 
chemical department and the department of technical chemistry 
will be housed on the top floor, the whole of which they will 
practically occupy in the completed buildings. Running parallel 
to the block now authorised, will be three blocks of buildings. 
The first will contain a portion of the electrical oreo, heyg 
ment, but will be principally occupied by the examination hall. In 
thenext block the remainder of the electrical engineering department 
will be housed, while the third block will embrace rooms for wood- 
working classes, and the department of mining and geology. A 
wing connecting the three blocks will be occupied by the depart- 
ment of prime movers, mathematics, and metallurgy. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

OPERATIONS at the works generally are going forward again with 
renewed vigour, production on account of the holidays havin, 
been considerably interfered with, and as the result ‘stocks rod 
some cases are understood to have got very low. Steel’ makers 
it is stated, in consequence of German competition, find the 
demand rather more restricted than previously. Bessemer stee} 
billets were quoted on ’Change to-day—Thursday—in Birmingham 
at about £5 to £5 2s. 6d., with Siemens ditto Ps 5s. to £5 7s. 6d, 
angles £5 15s. to £6 5s., steel plates £6 10s. to £7 10s., mild steel 
bars £6 10s. to £7, and girders £5 15s. to £6 5s. 

Finished iron rates are fairly well maintained ; and the improved 
demand for galvanised sheets on account of British South Africa, 
New Zealand, and the British East Indies, as shown by the Board 
of Trade returns for July, as compared with the same period 
twelve months back, must be considered decidedly satisfactory, 
The present quotation for 5 gee corrugated sheets is about 
£11 7s. 6d. up to £11 12s, 6d., f.0.b., Liverpool. Bar iron remains 
practically on the same basis as last week, namely, marked bars 
£8 10s.; Earl of Dudley’s brand, £9 2s. 6d.; second grade, 
£7 10s. ; and common unmarked bars, £6 12s, 6d. to £6 lis, : 
with North Staffordshire bars about £6 15s. Nail rod and rivet 
iron, and also gas strip continue nominally unchanged. 

Pig iron P sages show an — tendency, and the output is 
restricted, the exports to the United States assisting to keep down 
stocks, and therefore under these circumstances it is not surprising 
that smelters do not entertain the possibility of prices declining in 
the near future. So far there does not appear to be any immediate 
likelihood of other furnaces being relighted, but if the present 
scarcity continues much longer sucha course will probably have to 
be adopted. Standard quotations are as follow :—Staffordshire 
cinder forge, 50s. to 52s.; part mine, 53s. to 55s.; all-mine, 57s. 6d, 
to 67s. 6d.; best do, 77s. 6d. to 80s.; cold-blast, 95s, to 100s. Other 
Midland brands are quoted at 52s. to 53s. for Northamptonshire, 
53s. to 54s. Derbyshire, and 54s, to 55s for North Staffordshire, 

Feeling continues very strong with regard to the new regula- 
tions of the railway companies. The iron trade in this district is 
suffering a good deal from this cause, and a combined effort is 
being organised among the ironmasters and other traders to resist 
the new impositions. No further practical headway has been 
made in the matter of obtaining cheap water transit for the engi- 
neering trades and iron and steel industries from this part of the 
kingdom to the western seaboard ; but that the matter is not being 
entirely lost sight of is evident from the recent proceedings 
at the annual meeting of the Severn Commissioners. The chair- 
man again referred to the generally-admitted importance of 
improving the water communication between the Midlands and 
the Bristol Channel, which has been the subject of correspondence 
between the Commissioners and the Corporation of Birmingham. 
It seems that, so far as Birmingham is concerned at present, the 
Commissioners must for the present renounce the hope of any 
public subsidy in aid of the work; but if ever the scheme is 
definitely placed on a commercial basis, it should command a 
substantial measure of support from Midland traders and manu- 
facturers. 

The proposal to transform Birmingham into a seaport is attractive, 
but under actual conditions it seems to be hardly ‘‘ within the 
range of practical politics,” more especially in view of the fact that 
the great stream of traffic between Birmingham and the sea flows 
by way of Liverpool. The chairman said that although he 
did not look for a canal such as they had at Manchester, he hoped 
in time to see such an improvement as to enable ocean steamers 
to tranship their cargoes at Bristol into vessels of 300 and 400 tons, 
which would be able to get right into the Midlands. The Com- 
missioners, with some reason, are taking credit to themselves for 
their successful opposition to the Wolverhampton Corporation 
Water Bill, which sought to divert water from one of the tributaries 
of the Severn to the watershed of the Trent. Had the full powers 
sought by the Bill been granted, the effect would have been to 
abstract six million gallons of water daily from the already reduced 
volume of water in the Severn, which must have seriously inter- 
fered with the navigation of the river. Even now considerable 
difficulty is experienced in maintaining the requisite depth of water 
in places where there are large deposits of tidal mud, more 
especially since Liverpool appropriated the Vyrnwy drainage area. 

Activity continues to characterise the railway carriage and 
wagon-building firms, and a good account of the state of trade 
has been sible this week at the annual meeting of the Midland 
Railway Carriage and Wagon Company. The accounts, showing 
a profit of £44,230, were passed, and dividends of 6 per cent. on 
the preference shares, and 74 per cent., together with a bonus of 
10s. per share on the ordinary shares, were declared. The sum of 
£3000 was placed to the reserve fund, £6910 to the further and 
final depreciation of wagons on ordinary hire, and a balance of 
£5006 was carried forward. The chairman pointed out that the 
dividend amounted to 124 per cent. for the year. As regards the 
question of amalgamation, he stated that the company had been 
approached with a view toa further amalgamation, but that the 
board were not convinced as yet that any further steps in that 
direction were desirable. The amalgamation, as far as it had 
gone, had not increased competition, and so far the company had 
not found any reason to entertain apprehensions in respect to it. 
At the same time he assured the meeting that the board would 
carefully watch any new developments that might present them- 
selves, and would, if necessary, come before the shareholders with 
such proposals as it might seem prudent to adopt. A report is 
this week current that the existing combination in this industry is 
about to be further enlarged. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—Ordinary business operations are at this time of the 
year so much interfered with by the holidays that the market 
scarcely affords a reliable indication of the actual condition of 
trade. Although, however, business moves on but slowly, a 
generally steady tone is maintained as regards prices, which 
undergo no really material change. Some of the principal brands 
of pig iron used in this district continue scarce, makers in many 
cases being unable to give the requisite deliveries to their 
customers, and this necessarily for the time being tends to 
strengthen prices. The future is, however, still so much involved 
in uncertainty that there is little confidence in the market 
to buy beyond immediate actual requirements, this apply- 
ing not only to pig iron, but to pretty nearly all other 
descriptions of material. Boilermakers, — they are fully 
engaged, order their plates as a rule only in odd sets as they are 
required. Locomotive builders, who are mostly booked well over 
next year, also buy their material simply from hand to mouth, 
and even the railway companies, who in ordinary times contract 
over six or twelve months, are giving out their orders from 
the stores department from month to month. This attitude 
on the part of buyers is based not so much upon anticipa- 
tions of any probable early giving way in prices as on a 
possibility of something happening which might affect the market. 
Buying on American accounts, which of late has largely tended 
to stiffen prices, may, it is thought, at any time suddenly collapse, 
and indications are not wanting that the pressure of American 
requirements is relaxing. Further factors in the situation are the 
importation of Russian iron ddan y referred to, and the 
robability of considerable quantities of Canadian iron coming over 
ey directly there is a cessation of shipments to the States. Any 
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reliable forecast would consequently seem to beout of the question, 
and a disposition to wait developments prevails generally. 

The reports I receive from sources representing both the em- 
ployers and the workmen show no change of any moment in the 
general engineering trade position. Except in one or two special 
sections, the weight of new work coming forward is scarcely satis- 
factory, and complaints of slackness are still very prevalent, this 
being particularly the case in the Logg ord 5 run of machine tool- 
making and the textile machine trades. Activity is well 
maintained in all sections of electrical engineering, locomotive 
building, some branches of stationary engine building, and 
boilermaking. The returus of the Amalgamated Society of 
Engineers show a slight reduction in the unemployed list, 
but this applies not so much to this district as to other parts of 
the country, and the average proportion on out-of-work benefit is 
still about 3? per cent. The Steam Engine Makers’ Society reports 
a small increase in the number on donation in this district, which 
now represents about 2 per cent. of the local membership. 

The Manchester Iron ’Change meeting on Tuesday was but 
thinly attended, and with very little new business put through 
either in raw or finished material. Notwithstanding the absence 
of large buying in pig iron, complaints were general amongst 
merchants and consumers that in some brands they were still 
unable to get deliveries on account of orders already placed, 
especially in Lincolnshire and Derbyshire iron. Taking, however, 
the tone all through, it was perhaps not a so strong, although 
current prices presented little or no quotablechange from last week. 
For No. 3 foundry Lancashire 59s. 6d., less 24, remains the 
average price, delivered Manchester. Lincolnsbire makers do not 
quote under 54s, 6d. to 55s. net., but perhaps through second 
hands orders —_ be placed at under these figures. Derby- 
shire remains at 57s. to 58s. net, delivered Manchester. In forge 
qualities not much business is stirring, but quotations are 
unchanged at about 55s. 6d., less 24 Lancashire, and 54s, 2d. net 
Lincolnshire, delivered Warri n. Middlesbrough is strong at 
about 59s. 10d. to 60s. 4d. net by rail Manchester ; and Scotch is 
still quoted about 58s. 9d. to 59s. 3d. Eglinton, 63s. to 63s. 6d. 
Glengarnock, and 63s, 6d. to 63s. 9d. Gartsherrie, net, delivered 
Manchester docks. 

The recent advance of 5s. per ton on bars would seem to have 
checked the giving out of further orders except where merchants and 
co 3 are compelled to cover absolute pressing requirements. 
For the most part forges are kept fairly well engaged with 
specifications on account of contracts placed before the recent 
advance, and except that one or two non-associated makers would 
probably accept renewal contracts with regular customers at 
£6 12s, 6d., the association basis of £6 15s. for Lancashire and 
North Staffordshire bars delivered here is being firmly adhered to. 
Sheets are steady at about £8 7s. 6d. to £8 10s. A quiet sort of 
business is reported in hoops at the association basis, £7 2s. 6d. 
random to £7 /s. 6d. special cut lengths, delivered here, and 2s. 6d. 
less for shipment. 

In the steel trade prices are mostly steadily held to, but there is 
not that strong, hardening tendency which was noticeable a few 
weeks back, and the weight of new buying is only moderate. 
Hematites are scarcely firm at makers’ full quotations of 69s. to 
70s. net, delivered here, and in the open market orders could be 
put through at about 68s. to 68s. 6d. net. Local made steel billets 
are maintained at £4 18s. 9d. Warrington and £5 Manchester net, 
but there is a probability that German billets may come upon the 
market here in larger quantities, as American buying is falling off. 
Steel bars remain at 6 12s, 6d. to £6 15s., with, however, still 
some sellers at £610s. Common plates could be bought at £6 2s. 6d. 
to £6 5s., with boiler plates firm at £7 10s., less 24, delivered Man- 
chester district. 

Mr. James Hodgkinson, West High-street Works, Salford, has 
just completed for the Liverpool Corporation Electricity Depart- 
ment fourteen of his patent coking stokers, in addition to forty 
previously supplied. The stokers now completed are to be erected 
at the new station at Lister Drive. 

The question of the protection from fire of property on or near 
the Manchester Ship Canal and Docks and the River Irwell has 
recently been under special consideration, and it has been decided 
to purchase a floating fire-engine or fire boat for this purpose. It 
is estimated that the cost of this boat will be about , and 
that the cost of ear will be approximately £1000 per annum. 
One of the Manchester Corporation steam fire-engines is being 
placed on a barge for service on the Canal until the floating fire- 
engine is obtained. 

In the coal trade the slackest period of the year is being passed 
pent very satisfactorily, so far as the colliery owners are con- 
cerned. The exceptionally cold season is keeping up the demand 
for house-fire consumption above the average, whilst the more or 
less general unsettlement of operations at pits since the reduction 
in wages, and the usual holidays at this time of the year, with extra 
stoppages in connection with the Coronation, have necessarily 
caused @ serious restriction of the output. Although there is, 
perhaps, no actual scarcity of fuel, comparatively little is going 
into stock, with the probability that when the extra requirements 
for winter come upon the market coalowners will be short of their 
usual reserves, This outlook, and the possibility of some more or 
less serious friction with regard to labour and wages questions, is 
tending to stiffen prices. That they have now touched the 
minimum, as pointed out in previous reports, seems to be generally 
admitted, and coalowners are becoming very cautious about com- 
mitting themselves to forward contracts. 

Business in house coals is moving on very steadily for the time of 
the year, and the better qualities of round coal, of which very 
little surplus is offering on the market, are maintaining their price. 
Common round coals, although still fairly plentiful, are not being 
pushed for sale quite to the same extent as a week or so back. 
Although the inland demand for iron making, steam, and general 
manufacturing purposes is still only moderate, the shipping trade 
is showing some improvement. Buyers who are holding back in 
the expectation that prices might ibly come still lower are 
now placing out their orders. On inland sales good qualities of 
steam and forge coals are generally steady at 8s. 6d. to 9s. per ton 
at the pit. For ager good qualities of steam coals are fetch- 
ing 10s. to 10s, 3d., with house-fire descriptions for shipment 
coastwise about 12s. 6d. per ton delivered ports on Mersey. 

The engine fuel trade is maintaining the strong tone noticeable 
of late, and many of the collieries report inquiries coming forward 
from outside quarters which they are not in a position to entertain, 
as they are barely able to meet the requirements of their regular 
customers, There is no actual advance in prices, but the better 
sorts of slack are decidedly hardening, and 6s. 6d. to 7s. per ton is 
being readily got. The commoner sorts of slack, although still 
fairly plentiful on the market, have stiffened from the very low 
prices that were being quoted a month or so back, and only very 
inferior sorts can now be bought in Lancashire at under 5s. at the 
pit. This hardening in prices is scarcely due to any largely- 
increased demand, but chiefly to the restricted output that has 
been coming on the market recently, and to the lessened competi- 
tion from outside districts, which were previously pushing surplus 
“——_ for sale here at extremely low-cut figures. 

ite a pressing inquiry forall descriptions of coke is reported, 
and local makers have the greatest difficulty in keeping up 
deliveries to meet the requirements of their customers. list 
basis rates remain without actual quoted advance, but makers are 
in _ to harden their prices where any new business is 
offered. At the ovens foundry qualities remain firm at 22s. to 24s., 
and furnace cokes 18s. 6d. to lds 6d. per ton. 

Barrow.—There is a strong tone in the hematite pig iron trade, 
and makers report a fuller inquiry all round. Indeed, the United 
States and Canada are becoming large customers, and this means 
that America needs more than the iron she can produce for her 
own consumption. Prices are steady at 61s. for mixed Bessemer 
numbers net f.o.b., and warrant iron is at 60s. 3d. net cash sellers, 
1d. less buyers. There are 37 furnaces in blast, compared with 35 
in the corresponding week of last year. The fact that fuller con- 








fidence is shown in the market is to be seen from the accumulation 
of warrant stocks, which this week show an increase of 3980 tons, 
being an increase of 6061 tons since the beginning of the year. The 
— on now standing at 21,007 tons, are still comparatively 
small, 

Iron ore is in active demand, and prices are firm at 12s, per ton 
for good ordinary sorts net at mines, and Spanish ores are at 16s. 
per ton net at West Coast ports. 

The steel trade is busy, and is likely to remain so. The only 
department which has shown weakness of late is that of ship and 
boiler plates, but there are indications that a fuller demand for 
shipbuilding material is likely to arise. Steel rails are in full 
demand at £5 10s. for ordinary heavy sections, and there is a good 
business offering from home, colonial, and foreign buyers, which is 
divided between British and German makers, Other branches of 
the steel trade are busy. 

Shipbuilders and marine engineers are well employed, but report 
no new orders, except for repairs to H.M.S. Niobe and Leopard. 
The old Guion Liner Alaska, has been towed to Preston there to be 
broken up. 

Shipping is well employed. The exports of pig iron last week 
were 12,490 tons and 6992 tons of steel, being an increase of 
4668 tons of pig iron and a decrease of 1145 tons of steel on the 
corresponding week of last year. The total shipments to date this 
year represent 260,264 tons of pig iron and 332,599 tons of steel, 
an increase of 53,563 tons of pig iron and 55,202 tons of steel over 
the corresponding period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

SoutH Yorkshire, like other districts, has been affected by the 
Coronation festivities, though the holidays have not been unduly 
prolonged. Continued cold weather, considering the season of the 
year, sustained the demand for house coal in the early part of the 
week, and fair tonnages went to London and the Eastern Counties. 
It is now considerably warmer, with less local requests for fuel for 
household purposes. Quotations remained unchanged, best Silk- 
stones fetching up to 13s, and 13s, 6d. per ton; Barnsley house, 
from 10s. to 11s. per ton ; nuts and seconds, house, 9s. to 9s. 6d. 
per ton. 

Steam coal continues in good request, colliery agents finding 
little difficulty in obtaining a market for all the hard coal that is 
brought to bank. Prices are as before, supplies under contract 
being delivered at from 8s. 9d. to 9s. 3d., according to locality and 
agreement. In the open market 9s. 6d. per ton is readily given. 
The whole of the railway companies have not made formal arrange- 
ments for supplies, the colliery owners generally holding out for 
9s. per ton, or 3d. per ton more than the contracts already made. 
The rate last half-year was 9s. per ton, but it is not likely to be 
maintained, except under exceptional circumstances. 

In manufacturing and small fuel the business done is not 
important. There is more doing in good coking slack, but other- 
wise demand is dull, and values fluctuate considerably. There is 
more call for coke, heavy tonnages leaving the district for the 
smelting centres of Derbyshire and Notts. Rates are pretty much 
as those which have ruled for some time, with a tendency to 
harden. 

In the general run of the heavy and light branches business is 
expected to settle down now that the Coronation festivities are 
over. Inquiries are already reported to be more numerous, with 
every prospect of better business resulting. In the iron industry 
the outlook is rather better, though there is still much room for 
improvement. In Lincolnshire the owners have decided to main- 
tain their present lists. The armour plate mills were notset down 
for any holidays, the workers having had too long a spell of 
enforced idleness to desire further “ play.” In the principal 
engineering establishments there is much more work now being 
received, the department of electrical engineering being par- 
ticularly animated. Tramway plant specialities are also in brisker 
pers , with every likelihood of even greater activity in the early 

uture, 

Excellent accounts come from the country as to the condition of 
the crops, which are reported as much heavier than for many years 
past. A good season for the farmer will tell favourably on the 
markets of agricultural implements and machinery, and trade is 
already looking up in these departments. Several firms who make 
a ae of malleable castings for farming appliances were but 
in wae | employed up to the end of July, farmers having been 
discouraged by the poor harvest of last season. During the last 
ten days, however, fresh work has teen received, and full emp!oy- 
ment is being given. One noteworthy feature is the call for South 
Africa, which is chiefly in sec'ions, knives, scythes, plough plates, 
beater plates, and similar goods. In these specialities, however, 
the Americans are found to be very keen competitors. 

The Government, in order to relieve the pressure on the 
Admiralty dockyards, has recently given out important repair 
work to private shipbuilders, and among other firms who will 
benefit by this action are Messrs. John Brown and Co., at their 
Clydebank Works, Glasgow, and Messrs. Vickers, Sons and Maxim, 
at Barrow-in-Furness. 

Mr. James F. Hope, M.P. for Brightside, has elicited from Mr. 
Arnold Forster the information that although no armour has yet 
been ordered for the cruisers authorised under the estimates of 
the last financial year, the tenders have been receiving considera- 
tion, and the orders are now about to be placed. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE pig iron market in this district is governed at present largely 
by the business that is being done or expected to be done with the 
United States, and there is thus a repetition of the condition of 
affairs which was reported at times about a quarter of a century 
ago. Cleveland pig iron makers have asl orders booked on 
American account, and inquiry is fairly brisk, so that they could 
get more contracts if they were in a position to supply the iron as 
a as it is required. But the qualities of iron most needed 

y the Americans—Nos. 3 and 4 foundry—are scarce in producers’ 
hands. Buyers on American account are now wanting iron not only 
for early delivery, but they are desirous of purchasing for delivery 
over the first half of next year, and traders here appear to believe 
that for at least the next twelvemonths America will be a good 
market for Cleveland pig iron. Thereare excellent shipments from 
this district this month to Philadelphia and other ports on the 
Atlantic seaboard of the United States, and almost every day the 
leading makers and merchants receive inquiries for further supplies. 
One of the makers is reported to have ked orders for 1,000 
tons during the past few days, and 1500 tons of hematite iron have 
been ordered from a merchant. The American demand cannot be 
met out of the present production or from makers’ stocks, and thus 
the stock in the public warrant stores continues to be drawn upon, 
while the depletion of that stock on a still larger scale is expected 
in the autumn. Just now nearly all the iron that is going to 
America is being shipped at Eston, as it is there the stock in the 
public stores is situated, and this month the wharves there have 
never been without a steamer loading for Philadelphia. 

It is satisfactory also to be able to report some improvement in 
business with the Continent that has long been looked for. 
Hitherto this year the demands especially from oes have been 
extremely poor, indeed we have to go backa considerable number 
of years to find the trade with Germany so small in the first half 
of the year. But the approach of the autumn season appears to 
have stimulated buyers, more particularly as it would seem that 
no advantage is likely to be reaped by bongers seeing that prices 
will probably be higher in the autumn rather than lower, the 
chances are certainly in favour of dearer pig iron. 





The scarcity of Cleveland foundry pig iron is a general subject of 
comment, and those who need it for early delivery have the greatest 
difficulty in securing what they require. The fact is that ever 
since the latter part of June, when many of the furnaces were 
stopped for a day, the production of foundry iron has been“sbort, 
the furnaces having turned out a larger proportion than usual of 
forge qualities, which have not been in such active demand as 
foundry sorts. No. 1 is the scarcest of all qualities, and whereas 
for nearly two years it has only been about 1s. 6d. per ton above 
No. 3, it is now 2s, 6d. above, the usual difference being restored. 
The price of No. 3 has been raised to 51s. 6d. per ton, and some 
of the leading firms have put up the price to 51s. 9d.; but buyers 
can only count upon getting small quantities, and those who want 
prompt iron have to go to the public stores for it. Early in the 
week 51s, 3d. per ton would be taken, but that is out of the ques- 
tion now, when buyers have been offering as much as 51s. 94d. 
per ton, which is the highest figure reported since the latter part 
of 1900. So pressing has been the demand for Cleveland warrants, 
chiefly on American account, that the difference between them, 
which not long ago was 9s. 6d. per ton, is now only 4s. 6d. per ton. 
No. 4 foundry is at 50s. 6d. ies 

Cleveland forge iron, being more plentiful than foundry qualities, 
has not improved so much in price, and thus grey forge, which 
generally is about ls. pe ton less than No. 3, is now 2s. 6d. less, 
and it is not easy to sell at that. Mottled iron is at 48s. 6d., and 
white at 47s. 9d. : s : 

The hematite pig iron trade in this district continues very 
unsatisfactory, and prices compare unfavourably with those 
obtained for ordinary Cleveland pig iron, and also those of West 
Coast. Last year East Coast makers were able to realise as much 
as their West Coast competitors, now they accept 4s. per ton less. 
If they were doing as well as the producers of ordinary Cleveland 

ig iron they would to-day be getting 61s. 6d. for mixed numbers, 
but 57s. is all the majority can secure, and 57s. 6d. seems to be the 
best. Such a price as this is poor, especially when both ore and 
coke are becoming dearer ; in fact, Rubio ore is not now under 16s. 
per ton c.i.f. Yet there is business doing with the United States, 
but the depression in shipbui'ding overshadows this in the north- 
east of England, while it little influence on the West Coast. 

The shipments of pig iron from Cleveland are very good 
this month, considerably above even the good figures of last month, 
and better also than those of August last year, ina great measure 
because of the large American demand. ‘the quantity shipped has 
been 39,296 tons this month, against 39,779 tons last month, and 
33,837 tons in August, 1901, to 13th ult. The stock of Cleveland 
pig iron in Connal’s public warrant stores on Wednesday night was 
133,124 tons, a decrease this month of 1028 tons. 

The Lackenby Ironworks, near Middlesbrough, are to be sold by 
auction. They consist of three blast furnaces, at present making 
Cleveland ordinary pig iron. For ten years past Messrs. Bolekow, 
Vaughan and Co. have worked the furnaces on lease from the bank, 
who took them over from the previous owners. 

The Cleveland Ironstone mineowners have decided to grant the 
firemen an eight hours’ day instead of the twelve hours worked 
hitherto, but the men accept reduced wages to counterbalance the 
concession. At Messrs. Bolekow, Vaughan and Co.’s Eston ironstone 
mines trouble is pending on the ratchet drill question. Though 
the question of their using the drill has been submitted to arbitra- 
tion, the referees being three of the employers and three of their 
own representatives, when the decision was in favour of the 
employers, the miners have decided formally and finally that they 
per use the machine drill, as they consider it is not safe. 

There is no improvement in any branch of the finished iron and 
steel industries, except in that of rail making, and in that there is 
little cause for complaint, as more business is in hand than has 
been known for two years past, and prospects are fairly en- 
couraging, seeing that rail orders may once again be forthcoming 
from America, and South African demands are likely to be con- 
siderably extended for all kinds of rails and railway materials. 
Some local firms have already received a fair share. The 
probability of a large trade being done in South Africa by 
manufacturers in this district has led to the running of a line of 
steamers from the Tees to Cape Town fortnightly, and good 
cargoes are being secured. The price of heavy steel rails is 
strong at £5 10s. net at works ; of steel sleepers, at £6 10s. net ; 
and of cast iron chairs, £3 12s. 6d. net. The demand for plates 
and angles is slack, and it is not much better for bars, but manu- 
facturers cannot see their way to reduce their quotations, 

The directors of John Spencer and Sons, Limited, Newburn-on- 
Tyne, recommend a dividend on the ordinary shares for the half- 
year ended June 30th at the rate of 54 per cent. per annum, 
waking, with the 24 per cent. interim, a total of 8 per cent. for the 

ear. The Darli n Railway Plant and Foundry Company, 

imited, pay a dividend of 6 per cent. on the preference shares, 
and 10 per cent. on the ordinary shares. Messrs. Wigham, 
Richardson and Co., Limited, pay an interim dividend of 3 per 
cent. on the ordinary s i 

The Cleveland Bridge and Engineering Company, Limited, 
Darlington, has completed the contract for a new steel bridge 
over the Mawddach estuary at Barmouth for the Cambrian 
Railways Company, a work on which it has been engaged 
for two years. The new bridge has been built round the old 
viaduct without interference with the regular railway traffic. 
The company has laid the first stone of the new high-level rail- 
way bridge which is to be built over the Tyne at Newcastle for the 
North-Eastern Railway Company. 

Fairly rapid progress is being made in the work of enlarging 
and reconstructing the docks at Seaham Harbour. The engineer 
reports that 560ft. of the north pier is now finished. Nearly one- 
half of the work in connection with the excavation of the dock and 
the building of the walls is finished, and a third steam navvy has 
been started. Satisiactory work is being done at the North 
Harbour, and the temporary dam across the entrance of the old 
South Dock, and as soon as these are finished the old South Dock 
will be incorporated in the new works. 

The coal trade shows steady improvement, especially on 
export account, and the output on steam and gas coals hardly comes 
up to the requirements. Prices are firmer, best steam coals at 
lls. 9d. per ton, f.o.b., and best gas at 10s. 6d., f.o.b. Trade 
promises to be active for the rest of the shipping season, and there 
will be no holidays to curtail operations, which of late have been 
much interfered with on this account. Recently the supply has 
fallen short of the demand, and consumers have had waabenhie 
difficulty in getting what they needed. Coke prices are moving 
upwards, and as much as 18s. 6d. f.o.b. has nm paid for best 
foundry, while medium has been raised to 15s. 6d. delivered at the 
furnaces on Teesside. The directors of the Broomhill Collieries 
Company, Limited report a profit for the year ending June 30th 
of £48,702, and a dividend of 5 per cent. on the ordinary shares 
will be paid, while £14,772 will be carried forward. The directors 
of Walter Scott, Limited, Trimdon, &c., collieries, will recommend 
a dividend of 2s. per share on the ordinary shares for the past half- 
year, making 124 per cent. for the year. The wages of Durham 
miners have this month been reduced 24 per cent., making them 
332 per cent. above the standard. At the Lingdale ironstone 
mines in Cleveland Messrs. Pease and Partners are putting down 
machinery for utilising the shale brought up from their pit. This 
machinery will convert it into bricks at the rate of tons per 
day. The shale is brought up with the ironstone, and is separated 
from it by a screening apparatus at the mouth of the mine. 
Hitherto the refuse has been simply dumped down near the pit. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THERE has been only a moderate business in the pig iron warrant 


market this week. The transactions are largely of a legitimate 
nature. Warrants are scarce and in few hands, so that there is 
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not much scope for speculative operations. The market continues 
to be influenced mainly by advices from the United States. It is 
reported on ’Change that a large proportion of the sales of pig iron 
now being made on American account are for delivery over the 
first half of next year. The iron is bought at current prices, and 
makers are well supplied with orders. 

Scotch warrants have been selling about 56s. 6d. cash, and some 
iron has also teen disposed of at 56s. 9d. for delivery in twenty- 
eight days. ‘Ihe bulk of the business in the iron market is in 
Cleveland iron, which is now selling at 51s. 5d. cash, and 51s. 6d. 
for delivery in seven days, 5ls. 8hd. twenty-five days, and 
51s. 10d. one month. In Cumberland hematite pig iron there is 
very little doing, and the price is quoted nominally 60s. 9d. for 
delivery in one month. 

There is a steady demand for Scotch hematite pigs, and these 
are quoted by merchants 62s, 6d. for delivery at the West of 
Scotland steel works. 

The output of pig iron is steadily maintained. There are 44 
furnaces making hematite, 37 ordinary, and 5 basic iron, the total 
of 86 thus blowing in Scotland comparing with 72 at this time last 


year, 
' The prices of Scotch makers’ special brands are steady. Wishaw, 
No. 1, is quoted f.o.b. at Glasgow, 59s.; No. 3, 55s. 6d.; Carnbroe, 
No. 1, 60s.; No. 3, 56s.; Clyde, No. 1, 66s. 6d.; No. 3, 58s.; 
Gartsherrie, No. 1, 66s. 6d.; No. 3, 58s. 6d.; Calder, No. 1, 67s.; 
No. 3, 58s. 6d.; Summerlee, No. 1, 70s.; No. 3, 58s. 6d.; Coltness, 
No. 1, 70s.; No. 3, 59s.; Langloan, No. 1, 70s. 6d.; No. 3, 59s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 67s. 6d.; No. 3, 58s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 59s.; No. 3, 55s.; 
Dalmellington, at Ayr, No. 1, 58s. 6d.; No. 3, 55s.; Shotts, at 
Leith, No. 1, 70s.; No. 3, 58s. 6d.; Carron, at Grangemouth, No. 1, 
b8s. 6d.; No. 3, 58s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5722 tons, being 1616 more than in the same week 
of last year. The total shipments for the year to date are 205,577 
tons, which shows an increase of 38,535 tons over those in the 
corresponding period of 1901. The arrivals of Middlesbrough pigs 
at Grangemouth were 7788 tons, showing a decrease of 574; but 
there is a total increase in these imports for the present year of 
46,490 tons. 

The deliveries of pig iron on home account this week have been 
moderate and the reduction in stock less than for some time past. 
The past week’s reduction in the Glasgow warrant stores was rather 
over 900 tons. 

The business in finished iron and steel proceeds quietly. There 
is a fair amount of work in hand, but nearly all the makers appear 
anxious for orders forthe future. The Scotch makers of malleable 
iron have just issued circulars intimating an advance of 5s, per ton 
in prices, which are now on the basis of £6 15s. per ton for crown 
bars, less the usual 5 per cent. discount. It is understood that 
this advance has been rendered necessary by the high prices of the 
raw material, and is not due to any extra pressure of business. 

In the steel trade there is a fair amount of work in hand, and 
inquiries continue to be made on American account, although 
these have not so far led to much actual business. Steel angles are 
quoted £5 12s, 6d. and ship plates £6 per ton, less the usual 5 per 
cent. discount. 

There has been a marked improvement in the past week in the 
volume of shipments in the coal trade. The aggregate clearances 
at the Scottish ports reached 249,062 tons, compared with 209,389 
tons in the preceding week, and 223,075 in the corresponding week 
of last year. Vessels for coal cargoes are being obtained at lower 
rates of freight than have been current for a long time, and this 
ought to be an inducement to shippers to inzrease the amount of 
business. Curiously enough, however, it is often found that the 
export market is busier when freights are rising than when they are 
very low, as at present. The home trade for coal is fairly satisfac- 
tory for this season of the year. The supplies are very full, and 
the business being done appears for the most part to be for imme- 
diate delivery. Splint coal is quoted f.o.b. at Glasgow, 9s, 6d.; 
steam, 9s. 3d. to 9s. 6d.; and ell, 9s, 3s. to 9s, 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Wates has been startled by a rumoured British steel trust 
which puts all other combinations into the shade. This is no less 
than a huge syndicate for literally controlling the steel trade of 
the world. Some of the great American ironmasters, such as the 
Dominion, the leading North of England ironmasters, Guest, Keen, 
Nettlefolds, and others are named as principals. I simply refer to 
it as rumoured, and as the subject of conversation in important 
iron circles. It was mentioned to me by one, who, if anything is 
intended, would take no inconspicuous position in it, but the way 
in which it was referred to suggested that, if there is anything 
intended, the matter is in a very nebulous condition. The capital 
is given as 50 millions. Combinations of collieries in Wales is also 
a subject of comment amongst leading coalowners and ironmasters. 
Here, again, I can only give it as rumoured. Old firms may com- 
bine. As for new capitalists coming in, the present outlook in 
Wales, with unsettled co!lier differences, is not an inviting one. 

The iron and steel shipments for July from the Welsh ports was 
confined to 3853 tons, Cardiff sending the greater part. In con- 
trast with this somewhat meagre return the coal shipments for 
June from all ports, coastwise and foreign, showed an increase 
close upon 400,000 tons as compared with the corresponding month 
of last year. 

The coal trade generally continues brisk and promising, and 
prospects are good right through this month and on into September, 
when probable a slight lull may take place before contracts are 
entered upon. It will be some little time before house coal shows 
any improvement ; bestand second beststeam coal pricesare very firm, 
and small coal is in good demand, with hardening prices. Coal for 
bunker is in strong demand, with no falling off in quotations. 

Latest Cardiff prices this week are as follows:—Best steam, 
15s. 3d. to 15s. 6d. In one or two cases 15s, 9d. has been paid. 
Seconds, 14s. 6d. to 14s. 9d.; dry, 14s. to 14s. 6d.; best small, 
8s, 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; other kinds from 7s. 6d. ; 
best Monmouthshire, large, 13s. 3d. to 13s. 6d.; seconds, 12s. to 
12s, 9d.; best semi-bituminous small, 7s. to 7s. 3d.; seconds, 6s. to 
6s. 3d.; best house coal, 14s. to 15s.; seconds, 11s. 6d. to 13s. 6d.; 
No. 3 Rhondda, 14s. 3d.; brush, 11s. 9d. to 12s. 3d.; small, 9s. 6d. 
to 10s.; No, 2 Rhondda, 10s. 9d. to 1ls.; through and through, 
8s. 6d. to 9s. 6d.; small, 6s. 9d to 7s. Patent fuel is in good demand 
at most ports; one large consignment left last week for Gibraltar. 
Latest Cardiff prices, 15s. 6d. to 16s. Coke: Trade animated. 
Furnace, 17s. 6d.; special foundry, 23s. to 23s, 6d.; ordinary, 19s. 
to 22s. Pitwood: Consequent upon the receipt of large cargoes, 
, dropped a few days ago 6d. to9d. Latest quotations are 


Quotations of anthracite were issued from Swansea Exchange 
this week, coupled with the information that stocks are ample, 
that a fair demand exists, but that forward business is not active. 
Best malting, 20s.; seconds, 17s. 6d.; big vein, 16s. 3d.; red vein, 
lls.; machine-made cobbles, 2ls.; ditto, nuts, 24s.; rough and 
fine peas, lls.; rubbly culm, 5s.; duff, 3s ; steam coal, 15s. ; 
seconds, 12s.; bunkers, 9s. 6d.; small, 7s. Bituminous: No. 3 
Rhondda, 14s.; No. 2 Rhondda, Ils. 6d. Patent fuel, 13s. 6d. 
coke, 17s. 6d. to 19s. 6d.; pitwood, 18s. 6d. 

An important mining prosecution case was heard on Tuesday at 
the Aberdare Police-court, a number of Powell Duffryn colliers 
being summoned for illegal abstention from work between July 4th 
and llth. The men refrained from work ‘‘on account of the wages 
not being 4s. 9d. per day, plus the percentages.” The result of 
their not returning to work was the loss by the company of 
£122 19s. The contention of the men was that a verbal agreement 
was in force, allowing the colliers 4s. 9d. as a minimum. , This the 
Bench showed was incorrect, and each man was ordered to pay 





£1 15s., the Stipendiary advising that the only legal course was to 
put in a month’s notice. 

The iron and steel trades have scarcely recovered from holiday 
conditions. The demand for steel rai!s and tin-plate barsis fairly 
good. Newport sent away 1600 tons rails to Pernambuco last week, 
and the same vessel conveyed 700 tons coal and 60 tons nuts. Bars 
are being despatched freely from leading works to tin-plate 
districts. Tin-plate manufacturers have been busy, I have 
remarked, upon increased shipments to Russia. Last week over 
6000 tons went to Batoum and Siew from Swansea, and the week’s 
work was represented by a despatch of 116,796 boxes, and a receipt 
from works of 65,399 boxes. Stocks are now down to 161,144 boxes, 
and this week I note vessels loading freely for America, Russia, 
Rotterdam, and Mediterranean ports, At the Morriston works ten 
mills are now in brisk work, the great alterations of the last month 
or so having been completed. The Mannesman tube works are 
occupied upon 12in. tubes this week. Spelter refineries active, anda 
hopeful appearance generally at all the Swansea Valley industries, 
not omitting the engineering sheds. At Llanelly the steel trade is 
in keeping with the prosperous state of the ingles works, and the 
harbour opening promises to be under auspicious times. 

Pig iron has recovered from the slight drop I noticed last week, 
and increased imports have taken place. This week Llanelly 
received large cargoes from Ayr and Millom, and two from Har- 
rington of 900 tons, with 410 tons of scrap iron. Grimsby and 
Whitehaven are sending pig iron to Welsh ports. 

On ’Change, Swansea, complaints were made that orders for 
finished iron and steel were still slow in coming in. The leading 
subject of comment was the need, even in face of the large require- 
ments of Russia for tin-plates, to assiduously go on opening other 
markets, as the action of America in the endeavour to withdraw 
the rebate upon Welsh tin-plates was a cause of anxiety. So far 
American demands have been maintained. What is wanted is a 
large business with South Africa, which excellent authorities state is 
= a question of time, and must follow as a matter of course. 

vith regard to the pig iron market, it will be seen that prices 
have been recovered. Latest quotations:—Glasgow Warrants, 
56s. 5d. cash buyers ; Middlesbrough, No. 3, 51s. 5d. to 51s. 6d.; 
other numbers in proportion ; hematite warrants, 60s. 44d. for 
mixed numbers, f.o.b. Cumberland, according to brand; Welsh 
bars, £6 2s. 6d. to £6 5s.; angles at usual extras ; sheets, iron and 
steel, £8 to £8 2s. 6d.; steel rails, heavy, £5 10s. to £5 15s.; light 
sections, £6 10s. to £7 10s.; Bessemer steel tin-plate bars, £5 ; 
Siemens best, £5 2s. 6d. 

Tin-plates: Bessemer steel coke, 13s. 3d. to 13s. 6d.; Siemens 
coke, 13s. 6d. to 13s. 9d.; ternes, per double box, 28 by 20 c., 
24s. 6d., 25s. to 26s., 27s. 6d.; best charcoal, 15s., 16s. to 16s. 6d.; 


big sheets for galvanising, 6ft. by 3ft. by 30g., per ton, f.o.t., 
ae opty £10 7s. 6d.; finished black plate, £10 2s, 6d. to 
7s. 6d. 


Block tin is at £127 to £124 15s. Spelter, £18 13s. 9d. Lead, 
£11 7s. 6d. Copper, Chili bars, £52 5s. to £52 7s. 6d. All 
Swansea. 

Iron ore, Cardiff and Newport: Rubio, 14s.; Tafna, 15s.; Almeria, 
14s. 3d. Newport received this week 700 tons steel bars from 
Rotterdam, 1 tons from Antwerp, and another of 1468 tons 
steel, &c., from the same port. Ebbw Vale imported this week 
7980 tons ore from Castro and Bilbao, and Guest, Keen and Co. 
1550 from Bilbao vid Newport, and six large cargoes by way of 
Cardiff. A good augury for business. 

It is currently stated in Cardiff that the two new graving docks 
at the South Dock are to be equipped by a syndicate. The 
larger one is of sufficient size to take in the largest merchant 
vessel afloat. 

Preparations are being made at Newport, Mon., for electric 
traction. The work of reconstruction of the lines is to be under- 
taken by Mr. Krauss, of Bristol, whose tender of £33,000 has, I 
hear, been accepted. Jt is also likely that the Llanelly traction 
scheme will be carried out. 

The Garn Mill Anthracite Colliery has been floated ; capital 
£10,000 in £5 shares. Promoters are chiefly Swansea capitalists. 

Port Talbot revenue return last half-year was £36,817, as com- 
— with £30,037 the corresponding half of 1901. Lord Wim- 

rne, to the regret of his brother directors, has resigned, being 
unable to devote the necessary time to the duties of the position. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE absence of life in the market continues. The general com- 
plaint in the iron and allied trades, and the lack of confidence in 
the future, is preventing all forward business of importance. The 
sales effected upon the week were small, and almost all for 
immediate consumption. 

_During the first two quarters of the present year about 16,500t. 
pig iron have been sold in Silesia, and deliveries, during the same 
period amounted to 34,000 t. The demand for forge and foundry 
pig continues regular and fairly strong in Silesia, but quota- 
tions have not been raised, as was being contemplated three weeks 
_ Heavy plates were well inquired for; the activity at the 
sheet mills was likewise a tolerably good one, and girders have 
maintained the firmness previously noted. In Rheinland-West- 
phalia the position of the market for iron and steel was moderately 
strong upon the week, exports to America having been regular, 
and, on the whole, heavier than in lastmonth. Alsoin girders and 
in rails a fair business was done to America, 

The endeavours to form a rail convention, which at one time 
appeared unsuccessful, have at last led to a result, nearly all the 
pi yaaa 8 having now joined in a convention, which made agree- 
ments with English and Belgian firmsfor the purpose of preventing 
underquoting and a too keen competition. All the German works 
that belong to the above-named export convention grant M. 5 to 
the latter for every ton rails that has been exported. The finished 
ironworks and the hardware and tool factories are, almost without 
exception, indifferently occupied. 

The situation of the coal market in Germany is languid and 
altogether unsatisfactory. Several explosions have recently 
occurred at collieries inthe Rhenish-Westphalian district ; one at 
the Camphausen pit caused the death of one collier, while eleven 
others were severely injured. At another pit, near the Dutch 
frontier, five colliers were killed and four received serious injuries. 

For building material a fairly good inquiry is coming forward on 
the Austro-Hungarian iron market, but all other articles of iron 
and steel are decidedly neglected. The administration of the 
Hungarian State Railways has recently given out orders for = 
seven locomotives, and contemplates the placing of contracts for 
goods wagons. The Raab wagon and machinefactory in Hungary will 
shortly send several hundred wagons and railway requirements, vid 
Fiume, to South Africa. 

In France the market for iron and steel is very quiet, especially 
in the centre; a want of employment is complained of. In the 
Ardennes the activity has been increasing slightly since last week, 
but in the north next to no businessisdone. Merchant bars, No. 1, 
are still quoted 18f. p.t.; for some articles a tendency downwards 
was even noticed here and there. 

The rolling mills in Belgium complain of the slackness in demand, 
which they are feeling all the more keenly now because the greater 

rt of the orders previously secured have been executed. In raw 
iron a better trade was done; several blast-furnace works have sold 
their make in foundry pig up to end of present year, quoting 59f. 
to 60f. p.t. for large contracts, and 56f. p.t. for small orders, and 
they are so well occupied that they have been compelled in a 
number of cases to decline further orders that were offered for 
delivery before the end of the present year. 

Last week’s trade in coal on the Belgian market was quiet, 
without being weak; few sales have been effected, but a good 
number of inquiries have been received, especially in house coal. 

Prices have been firmly maintained, 7 sorts fetching 9f. p.t., 
medium sorts 11f. p.t., and steam coal 14f. p.t. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 5th, 

SHOULD all the plans and schemes now under consideration and 
manipulation among railroad managers be carried out, it will result 
in the projection of a large amount of mileage for next year’s 
construction. Should this mileage be undertaken, as it probably 
will, it will be attended by a corresponding increase in demand for 
equipment of all kinds for railroad purposes. These extraordinary 
requirements will also reflect favourably upon other industries 
associated with the steel industry. The evidences of the inten. 
tions of the railroad managers is seen in the reorganisation of the 
Rock Island Railroad on a capital of 150,000,000 dols. This giant 
railroad corporation is well backed. It is not yet definitely ascer. 
tained whether these figures are correct ; but it is generally under- 
stood that the organisation of vast capital and vast power is now 
on its ~~ Two or three big railroad combinations are coming 
along. The outcome of these developments will be the construc. 
tion of three or four new lines, and the construction of lines to 
make certain connections between existing systems. It is a 
question whether the steel rail capacity will be in a position 
to meet all the requirements that are likely to be pre. 
sented. It is generally understood that the capacity for 
the coming year is sold up pretty near to June 30th. We have 
still five months of the year to run, with enormous requirements in 
sight. The speculative tendency has developed within a week in 
bessemer, pig, and to a certain extent in steel billets. Other kinds 
of iron have similarly suffered, or at least have been similarly 
affected. Foundry iron is very difficult to obtain, and furnace 
capacity is sold all the way up from two to six months ; in fact, it 
is asserted that Southern iron cannot be had from seven to eight 
months tocome. The present tendency everywhere is to anticipate 
known or probable requirements for the next twelve months, 
Machinery makers in nearly every line are loading up with work 
even in midsummer. The locomotive builders and car builders are 
naturally taking the lead. Builders of electrical equipment and 

supplies are exceptionally busy. 
ne very interesting feature of the situation is the multitude of 
small demands coming up from little concerns with moderate capital, 
employing anywhere from 50 to 500 men. Plants of this character 
are springing up, and plants existing are a There is ro 
telling where the limit of the requirements of this class of business 
men will reach. At the same time, we are assured by leaders of 
the steel industry, especially by officials in the United States Steel 
Corporation, that the productive capacity of iron and steel mills 
and furnaces will be sufficient for all requirements for the coming 
year. Still, we have nothing to do but to accept these assur- 
ances. The details of the organisation of the Canadian Steel 
Company, with a capital of 18,000,000 dols., have been published. 


The company’s plant will be at Welland, and it is said that a 
5,000,000 dol. bonus has been received from the Canadian 
Government. Of the total authorised capital, 4,000,000 dols. is 


in preferred stock. The company will make contracts for 
electric power with the Hamilton and Lake Erie Power Company. 

The Pennsylvania Railroad Company has practically agreed 
upon the terms by which it will enter New York by the projected 

udson River Tunnel. 

The New York Central is making another effort to secure an 
entrance into Pittsburg, which will be 100 miles sborter than the 
one over the Pittsburg and Lake Erie road. An effort is being 
made by the American Tin-plate Company to induce the work- 
men to —— a reduction in wages amounting to 25 per cent. in 
order that they may accept large foreign orders for tin-plate. The 
offer will probably not be accepted. No progress has yet been 
made with reference to the settlement of the wage question 
between the window glass industry. The demand for wire nails is 
rather quiet at present, and jobbers are doing very little. The 
Cut Nail Association has re-affirmed old prices. The production 
of barb wire has been reduced by the closing down of a number of 
mills. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


LucaS AND Davigs, mechanical model makers, have removed 
from 67, Farringdon-road, to larger premises at 9, Wickham-street, 
Lambeth, London, S.E. 

Messrs. HoBDELL, Way AND Co., Limited, have ee orged 
their address from 1 and 2, Rangoon-street, Crutched Friars, to 
more commodious offices at 63, Crutched Friars. 











MetEoR III.—The German Emperor's new yacht, Meteor III., 
recently launched in America, is, we are informed, being fitted 
Goonniest with Boyles’ system of natural ventilation. Thesystem, 
by the use of up-cast ‘‘air-pump” and down-cast ventilators, 
effects a continuous change of air between decks. The ventilators 
are water-proof, so that even in the roughest weather they can 
remain in operation, Our readers are aware that the system is 
automatic and without mechanical movement of any kind. 


LEEDS ASSOCIATION OF ENGINEERS.—A large number of the 
members of this Association, under the conduct of the vice- 
president, Mr. G. R. Goldsack, and the secretary, Mr. R. Lupton, 
visited, on the 6th inst., the works of Messrs. Ruston, Proctor and 
Co., Limited, of Lincoln, where they were received by Captain 
J. S. Ruston, the chairman of the company—recently returned 
from South Africa—and Mr. F. H. Livens, one of the managing 
directors. The Sheaf Iron and Wood Works are situated on the 
river Witham, and employ upwards of 2300 hands. They have 
convenient sidings to the various railways, and cover about twenty- 
six acres, to which will be added the new boiler works, five acres 
in area, now in course of construction. The principal manufac- 
tures at the ironworks are portable and traction steam engines, 
road rollers and locomotives, Neleennted and vertical steam engines, 
high speed engines for electric light and power transmission, wind- 
ing engines, steam navvies, oil engines, &c. The visitors were 
shown round shops of an up-to-date character, and expressed their 
appreciation. Owing to the large amount of standardisation, the 
pattern shop is comparatively small, and iron patterns for the 
smaller pieces of machinery are prepared in a separate shop. 
From these the visitors were afterwards shown a rapid process of 
plate moulding. The ironfoundry is very extensive, and adjoining 
it is another foundry for malleable iron, the annealing being done 
in a separate shop containing four ovens. On the other side of 
the foundry a quantity of French burr stones were being built and 
dressed for the corn-grinding mills. After passing through the 
brass foundry, containing eight furnaces and a set of emery wheels 
for fettling, the iron casting stores were seen which receive and 
despatch the work by means of a narrow-gauge railway. The 
erecting and turning-shops consist of three bays, each about 40ft. 
wide by 360ft. long, where there is a special tool-room of particular 
interest, with machine tools for extremely accurate work required 
in making and repairing shop tools, gauges, &c., and a fine 
measuring machine capable of working to zghzzin. The boiler 
shop, the smithy, the testing department, the stores, and the 
electric lighting and power plant were also inspected, and, finally, 
the wood works, where threshing, elevating, and stacking machines 
were in course of construction. Up to the present the firm have 
sent out upwards of 26,000 steam engines, 24,000 boilers, 2500 
pumps, corn-grinding mills, 220 steam navvies, and 14,000 
threshing machines, After their tour of inspection the visitors 
were entertained at luncheon at the Albion Hotel by Captain 
Ruston, and a letter was read from Mr. A. Bornemann, one 0 the 
managing directors, who was unable to be present, in which he 
expressed the belief that such periodical visits were bound to 
favour “‘ the object we must keep in view, namely, the upholding 
of the supremacy of English engineering.” ; 
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THE PATENT JOURNAL. 
Condensed from “The IUustrated Oficial Journal of 


Application for Letters Patent. 


par When inventions have been ‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 


23th July, 192, 


16,648. Bortie Stoprer Rivas, T. M. Cockroft, Leeds, 

16,649. Savina Lire from iy A. V. Spratley, 1 Luton, 

16,650. Securine Straps to SanDALs, Wallace, 
Southwick, Sussex. 

16,651. Factye Brick for BurLpinos, J. Brodie, Leeds. 

16,652. Ourpoor Seats, G. R. Taylor, Manchester. 

16,653, CycLe TRaILeR, G. J. Wakeman, Berkeley, 
Gloucestershire. 

16,654. Set¥-actino Mugs, A. Ellis, Huddersfield. 


” 


16,655. Tires, H. Richardson, Birmingham. 

16.656. SUSPENDER for Srockinas, T. Wilcox, Bir- 
mingham. 

16,657. Brxpgr for Music, H. T. B. Parry, Llandudno, 


16,658. Maxine SMALL ARM CarTripogs, G. J. Smith, 
London. 

16,659. Batt Bgarinos for Suarts, F. Rotton, West 
Bromwich, 

16,660. Parcninc Mareriat for Tings, E. B. Raper, 


York. 

16,661. Drivina Rop Coup ines, W. H. Barker, Stoke- 
on-Trent. 

16,662, Fasteners for Drivinc Betts, F. J. Baker, 
Newcastle-on- -Tyne. 

16,663, Removine Soot, &c, O. E. Wilson, Huyton, 
Lancashire. 

16,664. Cottectors for ExgcrricaL Veruicies, M. 
Mercier, Manchester. 

16,665. Compositions for ImiraTion Marsie, G. A. 
Newton, J J. W. Soar, H. Dickinson, and D. Mitchell, 


La 
16,666. Purtrication of Sgwacr, R. Malabar, Liver- 
1. 


001, 

161607. Biscuit Cutrrinc Macuings, T. and J. Vicars, 
jun., Liverpool. 

16,668. ConpENSERS for Makino Gas, 8. B. Clapham, 
Keighley. 

16,669. i of Esparto, J. G. F. Lowson, 
G 


16,670. ARrIvICAAL F.aos for Pavements, G. Venables, 
lack burn. 


16,671. eeaias0 Packines for Piston-rops, 8. A. 
Ward, Sheffield. 
16,672. PLayinc Musica, Instruments, H. E. Fugill, 
Bristol. 
16,673. Sicutine Devices for Guns, G. D. MacDougall, 
Wormit, Fife. 
16,674. Decoration Gioves, P, Doppenschmitt, Bar- 
men, Germany. 
16,675. Moutps for Maxine GLassware, W. Haley, 
Huddersfield. 
16,676. Doorn Fasteners, F. Stansfield, Manchester. 
16,677. Curtine the Harr, C. R. Bleasdale, Burnley. 
16,678. Meratyic Lapg.s for Trexs, A. Chandler, Bi 
mingham. 
16,679. Testina Liquips, A. E. Tanner, Giffnock, 
Renfrewshire. 
16,680. ELectric ADAPTERS, H. Oppenheimer.—{ Actien- 
geaellachaft Mix and Genest, Germany.) 
16,681. Dust Fue. Feepine, A. G. Brookes.—(P. B. 
Bradley, United States.) 
16,682. Dust Furst Ferpine, A. G. Brookes.—(P. B. 
Bradley, United States.) 
16,683. Dust Fort Freepine, A. G. Brookes.—(P. B. 
Bradley, United States.) 
16,684. Removinc Matrer from Liquips, T. R. 
Wollaston, Manchester. 
16,685, LeaTHEeR Po.isugs, 8. Skinner, London. 
16,686. Lusricators, A. F. Davies, London. 
16,687. Drxwer Prater, J. W. McCarthy, London. 
16,688. PortaBLe Book Rest, H. G. Chamberlain, 
London. 
16,689. Suirtinc Tramway Pornts, A. Dunn, London. 
16,690. Arr Compressors, G. W. ine, London. 
16,691. CLoTHes Brusugs, B. Gutmann and R. Schmidt, 
London. 
16,692. Wiwpow Sash Fastengr. R. F. Smith, London. 
16,698. Harr Curr, J. D. Smith, London. 
16,694. Siena, 8. C. Shaffner, London. 
16,695. Mergers, H. T. Harrison and C. O. Bastian, 
London. 
16,696. STRETCH: M. W. MacD. Crawford, London. 
16,697. OverR-EpDGE SEwinc Macuings, H. rs Klemm, 
London. 
16,698. Fiyinc Macuings, D. a London. 
16,699. Can Covptinc Device, A. F. Kuhlmann, 
London. 
16,700. Watkine Do tts, 8. 8. Bromhead.—({7reude and 
Metz, Germany.) 
16,701. Boots, J. Weaver, London. 
16,702. IncanpEscent Gas Lioutinc, W. T. Sugg, 
London. 
16,703, Firgproor Foor Construction, J. T. Simpson 
and M. N. Shoemaker, London. 
16,704. Frrgproor Partitions, J. T. Simpson and M. 
N. Shoemaker, London. 
16,705. TuszE Expanper, The Albany Manufacturing 
Company, Limited, and F. Lamplough, London. 
16,706. GaALVANIC CELLS, W. Strickland, London. 
16,707. WEARING APPAREL for Cycuists, W. E. Peters, 
mdon. 
16,708. Direct-actine Enorves, A. F. Hall, London. 
— Propvuction of Printine Forms, L. Gillrath, 
mdon. 
16,710. ADHESIVE Mepiums, G. Schmalfuss, London. 
16,711. EtecrricaL Conpucrors, Siemens Bros. and 
., Limited, and W. Dieselhorst, London. 
16,712. Kwgapine Macutngs, C. Wurster, London. 
16,713. SHutTries for Looms, A. Kershaw, London. 
16,714. Winpow Screens, G. C. Marks.—(A. L. Taper, 
Onited States.) 
16,715. Wuxspow Screens, M. R. ay London. 


16,716. Drivinc MxgcHuanism, W. ylor, jun., 
Loni don. 
16,717. Raisinc Lapprrs for Freres, 8. Hart, Manor 
, Essex. 


16,718. PHOTOGRAPHIC Decoration, L. Crabtree and | 


. Mason, London. 
16, 719. EMBossiNG Press, A. E. Pope, London. 
16, eo — MBTALS upon Gass, C. Lautensall, 


16, a _ Boor Carriaces, H. R. Keithley, 
London. 


16,722. Bezr Ena A. Freeman, London. 

16, 723, TrEaTMENT of Fumxs, R. W. Western, London. 
16,724. Wixpow Fy Sc: W. Thompson, London. 
16,725, Dupticatine Books, L. Huffman, London. 

16, — a of Pressine Peat Biocks, A. Dobson, 


16, rm _— InstruMENTs, L, M. Ericsson, 
mdon. 

16,728, Ranog-FiInpER, J. P. Sérenson, London. 

16, 729, Device for Fastentne Boots, H. G. Ryland, 


London 
16,730, Davino Cuambers, J. S. Romey, London. 
16, 781. PoRTABLE AUTOMATIC Aarm, C. Reissmann, 


London 

16,732. ap scnene Iontrers, O. Nicolai and A. 
Bulding, London. F 

ms Frames for Pictures and Mixrors, O. Rohde, 


16,734, Gas Lamps, H. H. Lake.—(The S. Bernstein 
Company, United States.) 
16,735. SzPaRaTING O11 from Steam, J. F. A. Broitin, 


on. 

16,736. Macuine for THREapInc Beans, P. Amans, 
London. 

oe Rest, Ramrop, and Bayongt, J. Wheeler, 


16,738. VenTILatine Haus, J. D. Kell . P, 
and N. V. G. Wix, London. ee 





16,739. Steam Enoine Vatves, E. W. Kolchanoff, 

London. 

a og ELECTRO - MAGNETIC Morors, A. Zehden, 
mn 

16,741. Cunvanvenas Governors, G. E. Lloyd, 


16,742. Suarr Coupiines, R, Haddan.—{/. Lehman, 
United States.) 
_, © seems for Guipinc Toots, H. Kliix, 


16 wre .. Hovpers for Latugs, &c., J. Blancke, 
London. 

16,745. HypRAULIC Presses, K. Lessing, London. 

16,746. TREATMENT of Raw Corton Goops, W. H. 
Perkin, jun., and Whipp Bros. and Tod, Limited, 
London. 

16,747. Trppinc Raitway Wacons, W. Foulis, London. 

16,748. KNIFE-SHARPENING Apparatus, J. O. N. Lind- 
holm, London. 

16,749. Apparatus for Fitina Lerrers, M. Callow, 
London. 

16,750. VENTILATING ENCLOSED ELEctric Motors, J. 
Eck, London. 
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16,751. Sreerinc Cycizs, R. P. Kershaw and J, 
Smallwood, Manchester. 

16,752. ConD-winpING Macuings, A. D. Barty, Prescot, 
Lancashire. 

16,753. Lirtine Jack, P. J. M. Waslyng, Kingston-on- 
Thames. 

16,754. CycLe Pepa.s, T. W. Gorton, Birmingham. 

16,755. LirgcuaRp for Trams, W. Garner and A, 
Roberts, Winton, near Manchester. 

16,756. Sprynina Macuines, G. Skinner and F. Hard- 
man, Bolton, 

16,757. Construction of Wuex.s, R. Buet and J. 
Beever, Sheffield. 

16,758. Supports for Movutpinec Boxzs, 8. Wragg, 
Derby. 

16,759. Foa Sicnats, A. G. Bullivant and R. Bury, 
Bradford. 


16,760. TABLE-TENNIS Net Pores, W. G. Grenville, 
Birmingham. 

16,761, Movine Meta Boxgs, W. H. Jones and B. H. 
Jones, Wolverhampton. 

— Gor Batt, W. Park, jun., Musselburgh, Scot- 


nd, 
16,763. CoupLinc RarLway Wacons, E. Mackay, Glas- 


gow. 

16,764. ELecrric Timg Switcues, H. L. P. Boot, Tun- 
bridge Wells. 

16,765. Corns, A. Ostins, Urmston, near Manchester. 

16, 766. PREVENTING DEFLECTION in Joists, R. Bridg- 
water, Bristol. 

16,767. Hansom Cap, R, Evans, Gosforth, near New 
castie-on- Tyne. 

by oe Metsop of Sicutinc Riries, J. Armstrong, 


16,769. om W. K. Russell, Rugby. 

16,770. APPLIANCE for STRAINING Pup, J. D. Noble, 
Bristol. 

16,771. Loom Suuttte Guipg, E. Hollingworth, Dob- 
cross, Yor’ 

16,7 72. Iuvantixo VisraTion to the Bopy, R. Petskey, 


G 
16,773. Ixcanpescest Gas Buryers, J. and G. Keith, 


16,774. ‘en for GaLvanisinc Mera, Davies 
Bros. and Co., Limited, and E. A. Davies, Wolver- 
hampton. 

16,775. Ports for Tram Lives, W. A. McKnight, 
Liverpoo! 

16,776. Crutrcn for Hoists, U. Horsfall and J. Crow- 
ther, Manchester. 

16,777. Rotiers for Winpow Biinps, W. Scholes, jun., 
Manchester. 

16,778. Comprised Botte and Drinkinc Vesset, R. 
Swordy, Cheltenham, 

16,779. SELF-acTING Mutes, J. T. Connelly, Man- 
chester. 

— Cycite Brake, A. White, W. Hudson, and A. 

. Swallow, ton. 

16, aL Stipe Sprixa for Hame Cua, J. Allen, Dar- 
laston, South Staffordshire. 

16,782. Score Inpicator for Games, A. Kobrow, Glas- 


gow. 

16,783. Propucinc CARBONACEOUS PicMENTs, D. J. 
Ogilvy, Glasgow. 

16,784. CiGARETTE Macutng, The United Cigarette 
Machine Company, Limited.—(F. J. Ludington, 
United States.) 

16,785. GRass-MOWING Macuings, L. Melvin-Jones, C. 
McLeod, and W. G. Hunt, London. 

16,786. SHAPING Macuing, J. K. Hogarth and T. 
Messer, Wallsend-on-Tyne. 

16,787. Artists’ Parnr Boxes, L, A. L. Clarkson, 
Ripley, Yorks. 

16,788. Moror Cycies and Motor Cars, 8. R. Batson, 
London. 

16,789. UrpRicut P1anororte Actions, C. J. Coxhead, 
London. 

16,790. Toy, T. Foster, London. 

16,791. SzaLine Wax, G. G. Berry, London. 

16,792. ScHoot Desks, G. Howarth, London. 

16,793. Brake Brams, C. Vanderbilt, Birmingham. 

16,794. Truck Borsrers for RaILway Cars, C. Vander- 
bilt, Birmingham. 

16,795. Warcuss, M. Wilcox, Birmingham. 

— tales Fou. Arr in WExts, J. Ridenton, 

nfie! 

16,797. Mgans for OpgRaTinc Suips’ Loos, G. Black, 


mdon. 
16,798. Support for DRILLinG Macuings, J. M. Herring, 
mdon. 
16,799. Game, W. Andrew, London. 
—_ VAPORISING HyDROCARBONS, J. Featherstone, 
ndon. 
16,801. Cyc_z Firrrxes, J. Featherstone, London. 
16,802. Vert, M. Hendriks, London. 
16,803. AuTomaTic LusrRicator, A. J. Boult.—(B. 
‘A. Holden, F. B. Shenstone, and T. Couper, New South 
‘ales 


Wi 
16, (804. Croux Brakes, L. Colombo and E. Varese, 


Se Fire-escapg, G. H. and C. E. Vast, 
mdon. 
16, yo Neguateaeans River Prospscror, D. MclI. Reid, 
ndon. 
16,807. Ovens, H. Poetter, London. 
16,808. Firrines for ELECTRIC Lamps, H. McGowan, 
London. 
16,809. Macuings for Wasuine Disues, H. F. Low, 
London. 
—, InsTRUMENTS for ReFLEecTinc, W. Youlten, 
ndaon, 
16,811. Topacco Prpgs, H. M. Willis, London. 
16,812. AppLyinc Evector to Brakes, F. Massard, 


London. 

ag ComsBInED Vent Pao and Tap, A. R. Roe, 

mn 

16,814. Tnaarine InpDIA-RUBBER, W. Higgins, J. D. 
Hanbury, and C. 8. Gardner, London. 

16,815. MANUFACTURE of ARTIFICIAL Leatuer, C. 
Marter, J. D. Hanbury, and C. 8. Gardner, 
London. 

16,816. INcREASING FuRNACE ComBusTIon, J. Apsey, 
London. 

= Fact Sien, A. Goldsmith and W. J. Boughton, 
.ondon. 

16,818. — for Hotpinc Cotiars, &c., B. Bloom, 

mn 

16,819. —_— Piston Apparatus, P. Samain, 

mdon. 

16,820. Powper Purrs, M. L. Gumaer, London. 

16,821. Mono-rait Systems, C. Joly and C. C. H. Millar, 


London. 
16, = a C. James and J. W. Hornsby, 


16, $28. "Covconme — R. B. Ransford.—(L, 
Cassella and ., 
16,824. BiacrnorLarine *LPPanarus, AI h& G 


Marichal, London. 


16,825. Moutps for ArtirictaL TzgTH, T. Steele, 
Lond 


jon. 
16,826. ARTIFICIAL TgETH, T. Steele, London. 

16,827. Buckiz, A. F. White, London. 

16,828, STRAPS, L. P. Wellman, London. 

16,829. Boer Fives and Fire- -BoxEs, D. B. Morison, 


mdon. 
16,830. Lean, J. Ashwin, London. 
16,831. Spezp Inpicators for VeHIcLEes, J. Delrez, 


ndon. 
16,832. SMOKE-coNsuMING Apparatus, G. A. Doebbel, 
London. 


16,838. RepRopucING Puonocrams, W. F. Messer, 
London. 

16,834. CornisH Ro xis, A. J. Gates, London. 

16,835. Pristinc Macutnes, C. A. Belknap and 
‘Automatic Addressing Machine Company, London. 

16,836. StgaM Traps, J. Bonar, London. 

16,837. Framinc Dynamo Macutings, Siemens Bros, 
and Co., Limited.—(Sizmens and Halske Aktien- 
Gesellachaft, Germany.) 

16,838. FirE ALARMS, oo 8. Philpott and R. Hutchison, 
London. 

16,839. Motors, Siemens Bros. and Co., Limited, and 
F, Lydall, London. 

16,840. PorTABLE Freicut Conveyors, W. L. McCabe, 
Liverpool. 

16,841. Propucine CoLtourgp Errxcts in Fapeics, The 

ord Dyers’ Association, Limited, and P. Krais, 
Liverpool. 

16,842. ‘Toy, H. Bardsley, Liverpool. 

16,843. CLocks, J. Butcher, Liverpool. 

16,844, — Lape.s, H. G. and W. H. Saunders, 
Live: 

—_— js eens Horsgs Boxtinc, F. Matthews, 
Liverpoo! 

16,846. Beat Lock for Mai Bags, A. A. S. Smith 


Lond 
16,847. ‘Mores Cars, H. V. Weyde and B. J. Bonnell, 


ndon. 
16,848. Brusues, E. M. Sello, London. 
16,849. APPARATUS fur Muixinc Gas, H. E. Oving, 
London. 
16,850, Execrric IoniTess for Burners, H. Bergner, 


mdon. 
16,851. Motor, F. Prince, London. 
16,852. Perrorators, J. Gell, London. 
16, poy Propuctnc Macaroon Paste, A. Oetker, 
Dat 
16,854, _ Piastic MaTERIAL, P. Gonnella, 
London. 
16,855. Propuctnc MeEpicinaL Preparations, F. 
Hanssen, London. 
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16,856. Cuarn and Ggarine for Cycizes, 8. Mundell, 
Exeter. 
16,857. FirgELicuTER, A. Smiles, Bradford. 
16,858. TRANSMITTING ELEcTRICITY, R. Paulson, Hove, 


Sussex. 

16,859. Winpow Sasues, J. Lane, King’s Heath, 
Worcestershire. 

16,860. Copyinc Pressss, F. Richmond, Burnley. 

16,861. InpicaTine ELectric Current, W. A. Purdon, 
J. Edmondson, J. W. Dawson, and Edmondson and 
Purdon, Limited, Halifax. 

16,862. Propuction of PuosrHorvs, T. Parker, Wolver- 


hampton. 

16,863. SurcicaL E.ectric Lamps, H. J. Jaeger, Man- 
chester. 

16,864. DAYLIGHT-LOADING FIL™ System, J. E. Thornton, 
Altrincham. 

16,865. PREVENTING PuNCTURE of TrRgs, 8. Worsley, 
Buxton. 

16,866. YARN-sPINNING ApPpaRaTts, H. M. Girdwood, 
Manchester. 

16,867. PERMANENT Ways, W. F. Goreham, Belvedere, 


Kent. 
16,868. Boor Hegi, W. Steane and C. Lee, Leamington 
i) 


16,909. Sxcurinc Roorine Piates upon their Barrens, 
E. Turner, Liverpool. 

16,570. CononaTION LiFrE-SavING Rart, R. Chambers, 
Dumbarton. 

16,871. Looms for Weavine Loorep Pitz Far Rics, 8. 
Balme, Halifax. 

“ee ManvuractcorgE of Heartarues, 8. Balme, 

‘ax. 

16,873. Exctupinc Draveunts, U. Tetlow, Halifax. 
16,874. TROLLEY PoLes for Etecrric Tramways, M. 
Small and C. Kerr.—(@. J. Thoiwas, United States.) 

16,875. Taps, E. B. Evans, Gloucester. 

16,876. Srrippinc Rotiers of Carpinc Enorvegs, H. 
Cliff, Ol 

16,877. Grip DUMBELL, B. Roberts, Dublin. 

16, poe 1 aaa Cyctz Hanpiz, G. R. Thomas, 


16, S79. ARWULAB CuamBer Types of Rotary ENGINEs, 
W. Buckin gham. Glasgow. 

a GuaRDs for CIRCULAR Saws, N. 8S. Brown and 

ickinson, Manchester. 
16, eu Ririe Ranogs, G. W. Edwards, London. 
16, + VARIABLE SPEED GzaR for Motor VEHICLEs, 
R. Sydenham, London. 
16,883, Fisnine Barr, M. J. ne Cavan. 
16,8 884. Stove or Fire Basket, J. J. Cartwright, Bir- 


ingham. 

Pra Cuimneys for IncanDESCcENT Gas LIGHTING, F. 
Oy Hindle, London. 

16,886. Savino Lirg and Propserty from Fire, C. 
Winton, London. 

16,887. Derectors of ELECTRO-MAGNETIC Waves, J. T. 
Armstrong and A. Orling, London. 

16,888. MupevaRp for Hansom Cans, R. Gough, 


London. 
ag, en Puriryinc Fumes and Gaszs, 8. Elliott, 


16,890. — the Pircn of Marve Screw 
PROPELLERS, A. H. Lowdon, London. 

16,891. Game Apparatus, G. B. Whitford, London. 

16,892. Gas-HEATING ‘APPLIANCES, E. C. Harvey, 
London. 

16,893. Sewine Tuimeixs, M. Byron and H. Johnson, 
B ham. 


16,894. ELevators for Loapinc and Un.Loapine CoALs, 
G. E. Holland and H. Johnston, London, 

16,895. A Many-BLapED TaBLe Kwyire, G, Garda, 
Lond don. 

16,896. ELECTRICALLY - CONTROLLED Sicnaxs for Ralt- 
ways, Siemens Bros. and Co., Limited.—({Siemens 
and Halske Aktien-Gesellschaft, Germany. ) 

16,897. SutpHURIsED Dyxsturrs for PrinTING Faprics, 

Imray.—(Farbwerke vorm. Meister, Lucius, and 
Briining, Germany.) 

16,898, TAPPING Jame, 8. J. Stiff and A. G. P. Trendell, 
London. 

16,899. MgcHanicaL Toy, F. J. Satchwell, London. 

16,900. Macuines for GrinpineG Giass, W. W. Pilking- 
ton, Liverpool. 

16,901. Rapp Transit Rariways, C. E. Roth, London. 

16,902. TeLzEPHonE Systems, W. D. Watkins, London. 

16,903. THERMAL CHAMBER CONTAINER for the SEMEN 
of Animas, C. H. Huish, London. 

16,904. RecuLaTine Devices for DyYNAMO-ELECTRIC 
Macuines, H, H. Lake.—(General Electric Company, 
United States, 

16,905. Cowract Fincgrs for ELecrric CoNTROLLERS, 
H. H. Lake.—(General Electric Company, United 


States. 

16,906. | Sa Crrcuir Breakers, H. H. Lake.— 
(General Electric Company, United States.) 

16,907. Hypopermic Syrince for MepicaL Purposss, 
J. E. Bousfield.—{(M. Schachmann, Roumania.) 

16,908. Compressinec Arr, A. A. Humphrey, London. 

16,909. Macuines for PRinTING and Issvine TICKETS, 
W. I. Ohmer, London. 

16,910. Pumps for A. Crouzier, London. 

16,911. Bicyc.g Supports, G. Briscoe, Liverpool. 

16,912. Takine and REPRODUCING paneer gre 
Prcrurss, L, F. Herrmann, J. Swoboda, and C. 
Lutzenberger, London. 

16,913. Peg rm the Puastic Errect of Re.iers, M. 





London. 


16,914. LuBrRication of Suarts, A. i London. 

16, 915. Boors and SHoxzs, H. Cox, Lon: 

16,916. Deck Cuairs, R. L. Gamlen and C. A. Maby, 
London. 

16,917. Manuractoure of Inpico and INTERMEDIATE 
Propucts, G. B. Ellis.—(Société Chimique des Usines 
du Rhine, anciennement Gilliard, P. Monnet, et Cartier, 
France.) 

16,918. GRamopHongs, J. H. Gardner, London. 

16,919. CourpLinc TraiLers to Cycizs, P. O'Neil, 
London. 

16,920. Fusiptz Device for Automatic Fire ALARMS, 
G. B. Bowell and The Pearson Fire Alarm System, 
Limited, London. 

16,921. Reversis_e Waistcoats, C. G. Grant, London. 

16,922. Perroteum Enorng, R. O. Allsop, London. 

16,923. INCANDESCENT ExLecrric Lamps, H. H. Lake.— 
(General Electric Company, United States ) 

16,924. ELecTRO-MaGNeTIC Switcues, H. H. Lake.— 
(General Electric Company, United States. 

16,925, Controt of ELecrric Motors, H. H. Lake.— 
(General Electric Company, United States.) 

16,926. Renovatina Founpry Sanp, H. H. Lake.— 
(General Electric Company, United States ) 

16,927. Strartine Devices for Motors, H. H. Lake.— 
(General Electric Company, United States.) 

16,928. Counters for ELectric Circuit BREAKERS, H. 
H. Lake. —(General Electric Company, United States.) 

16,929. Rotary Motors, O. Dubois, London. 

16,930. Brexcu-sLock Mgcuanism for OrnpNance, M, 
Darmancier and A. Dalzon, Loudon. 

16,931. Propuction of GREEN Dyzs, G. W. Johnson.— 
(Kalle and Co., Germany.) 

16,932. Propuction of SuLpHuR Dyzs, G. W. Johnson. 
—(Kalle and Co., Germany ) 

16,933. MANUFACTURE of VarRnisH, L, Knoche and M, 
Issleib, London. 

16,934. Net Supports for TABLE Tennis, T. W. Richard- 
son and T. Scott, London. 

16,935, SounD-RECORDING InsTRUMENTS, W. E. Clifton 
and B. Oaksford, London. 

16,936, FLExiBLe Saarts, H. W. A. Fette, London. 

16,937. Borninc or Curtinc Toot Hoxpers, E. Nolle, 
London. 

16,938. Liguin Heatina Apparatus, J. Godeau, 


mdon. 
16,939. ELecrric Transmission, J. Lagarde, London, 
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16,940. Supports for Beze Barrers, H. Cox, London. 

16,941. ILLumiNaTION of CLocks, J. T. Harington, 
Levenshulme, near Manchester. 

16,942, ADJusTABLE Support, W. Wheeler, Langley, 
near Birmingham. 

16,943. Hack Saws, A. Cotton, Liverpool. 

16,944. Covers for Tramcar Seats, J. T. Pearson, 
Burnley. 

16,945. Drivinc Groves, J. G. Nicol, Worcester. 

16,946. Arn Pumps, P. ‘Thomas and J. 8. Marsland, 
Halifax. 

16,947. Issurnc Tickets, R. P. Link and W. E. Rowlands, 
Liverpool. 

16,948. Spinwine Cotton, T. Ashworth and J. 8..Gaunt, 
Manchester. 

16,949. THRouGH-way Taps, J. Westley, Manchester. 

16,950. Stop Morton, I. Chorlton and C. 8S. Lloyd, 
Manchester. 

16,951. Rotary Exuavusters, C. A. Mackeniot, 


ndon. 
16,952. ENGAGEMENT Rives, C. H. Cartmail, Birming- 


ham. 
16,953. Muxgs, J. T. Battersby, Heywood, Lancs. 
16,954. Hatcner Prorsctor, J. White, Pontypridd. 
16,955. Treatine Gas Lime, J. Lowden, B: ‘ord. 
16,956. CYLINDER Printinc Macuings, H. Patrick, 


lasgow. 

16,957. OvERHEAD Wires for Trams, F. W. Hawdon, 
Newcastle-upon-Tyne. 

16,958. Compressep Arr Botte, P. V. Haelen, Man- 
chester. 

16,959. TRANSPARENT Sion, J. H. Lambert and P. J. L. 
Woodford, London. 

16,960. ScyrHE BiapE SHarpensr, S. V. Beloussoff, 
G 


iw. 
16,961. Keyzoarps, 8S. E. Hunt and J. A. Macdonald, 
ndon. 
— 1 gece Switcues, P. Kennedy, Wolver- 


16,968. oo Actions, E. Souhami and M. J. 
Shimmell, London. 

16,964. ENVELOPES, Cc. J. Rolls.—(H. M. Phillipps, 
United States.) 

16,965. Removinc Acip from Water, H. Reisert, 
London. 

16,966. REVOLVING PLatrorss, W. Evans, London. 

16,967. RapicaL Insect Destroyer, M. Meymon, 
London. 

16,968. Retrovcninc Necatives, J. W. D’Anter, 
London. 

16,969. Worm WueeEts, A. Reichwald.—(F. Krupp, 
Germany.) 

16,970. Ourpoor Szats, W. Waddington, London. 

16,971. Hamuers, F, Denton, London. 

16,972. GrapHopHongs, I. B. Hogan, London. 

16,978. Doon Fasteners, M. A. Weir, Kingston-on- 
Thames. 

16,974. Wispow SasH Ventitator, T. C. Smith, 
Castleford, Yorks. 

ne Winpow Fasteners, T. C. Smith, Castleford, 

orks. 


18,976. Locks, Tonks, Limited.—(G@. Leverette and H. 
Poole, Natal.) 

16,977. TURNSTILES, A. Marsh, London. 

16,978. SHARPENING and RerovucHinc Penciis, J. 
Landon, Watford. 

16,979. TRANSMITTING Compass CaRps, Siemens Bros, 
and Co., Limited.—(Siemens and Halske Aktien Gesell- 
schaft, Germany.) 

16,980. Morpantinc Woot, O. Imray.—(&. Jung, 
Germany.) 

16,981. TeLErnoxs, C. Nordén and A. H. Andersson, 


Lon 

16,982. — F. McLeod, London. 

16,983. Rat Connections for ELectric Tramways, H, 
H. Lake.—({Continuous Rail Joint Company of America, 
United States.) 

16,984. SeconpDaRY Battery E_ectropgs, P. A. Gouin, 
London. 

16,985. UMBRELLA Sticks, H. Whitakerand H, Ebenrett, 


ndon. 

16,986. Propucinc Power Gas, B. H. Thwaite, 
ndon. 

16, pes ecu when Piayinec Waist, W. J. Hornby, 


16,988. ‘Rae Jorts, A. L. Dugun, London. 
16,989. ELecrric Casies, W. T. Henley’s Telegraph 
Works Company, Limited, and H. Savage, London. 
16,990. Roap Veuices, E. Wakley, London. 
16,991. NaiLs, W. P. Thompson.—(0. M. J. Olsen, New 
‘South Wales.) 
16, = SianaLiinc, A. M. Martin and J. Tennant, 


verpoo 

16,993. Copper Piatep Stee. Incors, 8S. Vanstone, 
London. 

16, _ ee for E.ecrric Wires, W. L. McGowan, 


= os venaen Caps, P. Stone, London. 
06. STREET PavemEnNts, H. H. Lake.—(F. J. Warren, 

nite States.) 

16,997. Pavements, H. H. Lake.—(Warren Brothers 
Company, United States.) 

16,998. Tusrye Jormnts, F. H. Mathews, jun.—(Z. A. 
Mathews, South Africa.) 

16,999. Power Encine Pomp, J. Rossi, London. 

17, 000. ScrEW PROPELLERS, A. Laidier, London. 

17, 001. ADJUSTABLE Cuarrs, A. Adler, London. 

17, 002. ELecrric Conpuctors, V. Lowendahl, London. 

"ima SELF-PROPELLED Bicycies, A. 8. Blackman, 

mdon. 


7,004. ADVERTISING AppaRaTus, A. W. zum Bach and 





me W. Lichau, London. 
17,005. Opgyyne and CLosine Sugget Mgtay Boxes, G, 
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B. Ellis.—(Manu/facture Dijonnaise des Biscuits Pernot, 


France.) 

17,006. Licutrnc Gas Burners, M. Schwab and H. 
Greene and Sons, Limited, London. 

17,007. Mersop of Treatinac Eaos, C. Reinhardt, 
London. 

17,008. TempLet for Cusine Stongs, P. Garrigues, 
London. 

17,009. BRICK-PRESSING MECHANISM, L. and L. Bosson, 
London. 


lst August, 1902. 
17,010. Construction of TeLescopgs, J. A. Collinson, 


London. 

17,011. Ciarirication of Liquips, T. L. G. Bell, 
London. 

17,012. Means for Impreanatine Woop, W. Angus, 


naon, 
17,013. System of Exgcrric Traction, L. P. Greig, 
Bury St. Edmunds. 
17,014. TrEaTiInG InDIA-RUBBER Wasts, R. R. Gubbins, 
_Lon don. 
_o cis Burxp Fornirurg, J. J. James, Bir- 


ingham. 

7,016" Burtpise Heets, W. R. Barclay and The 
‘British United Shoe Taine Company, Limited, 
Leicester. 

17,017. Woven Fasrics, W. E. Heys.—({Chaize Fréres, 
France. 

17,018. Rourg Ixpicators for Trams, G. G. Walker, 
Bradford. 

17,019. SHaRPENING Toots, W. Farnish and J. McCann, 
Bradford. 

17,020. ExTrenpopHong, E. Clegg, Leeds. 

17,021. Enorvgs, A. B. Brown, lasgow. 

17,022. Securinc Buttons to Boots, H. G. Barkby, 
Stoke-on-Trent. 

17,023. Warp Sizinc Macutngs, E. Bonnard, Man- 
chester. 

7,024. Housemarp’s Hevp, A. H. V. Campbell, Naffer- 
ton, near Driffield. 

17,025. Macnines for Cieantnc Bortiss, T. Hill, 


ull. 

17,026. Tramcar Seats, W. T. Grant and W. H. Bar- 
low, Manchester. 

17,027. VEsSEL-sHAPED Guass Boprgs, O. Schott, Jena, 
Germany. 

17,028. Post Carp, E. Blumenthal, Liverpool. 

17,029. PowDERED Matt Preparation, J. J. Giles, 
Oxford. 

17,030. Harness, K. Wiirth, London. 

17,031. Makinc WreaTHs and GarLanps, J. Menzel, 
Dresden. 

17,032. Frames for Motor Cyciss, J. Featherstone, 
London. 

17,033. Harness, T. M. Cannon, London. 

17,034. Hats, Cooper, Box and Co., Limited, and G. 
Wildman, London. 

17,035. Macutnes for Curtiye Sucar, F. Scheibler, 
London. 

17,036. Butter Screens, W. A. Wetherall, London. 

17,087. Lockina Heaps of Cycuss, G. A. and J. Dow, 
Stratford, Essex. 

17,088. Luecack Hotper, 8. Goodman, Worksop, 
Nottinghamshire. 

17,039. ArmospHERic Spirit Lamp, W. H. Murray, 

mdon. 
17,040. Pozziz, L. Rosenzwei 
17,041. Sianactine DEVICE 


, London. 
‘or Locks, C. Franke, 


ndon. 
17,042. Saaprna Heaps on Merat ArtIcces, O. Lank- 
horst, London. 
17,043. Merat Bar-cuttine Apparatos, O. Lankhorst, 
don. 
17,044. Covuptinc Rartway Wacons, G. Parrott, 
London. 
17,045. Sicuts for Quick-FIRING Guns, E. H. D. Lloyd, 
mdon. 
17,046. Stopprnc Runaway Horses, H. Hudgell, 


ndon. 

a st Mzans for AgRatTinc Beer, E. C. Harvey, 

mdon. 

17,048. Carriacgs, S. M. Grover, London. 

17,049. Corsgts, D. Kops, London. 

17,050. Corsets, D. Kops, London. 

17,051. Apparatus for Cortine Screws, E. D. Gowan, 
A. W. M. Keen, J. D. Hanbury, and C. 8S. Gardner, 
London. 

7,052. Mustrarp Port, A. H. Cotton, London. 

17,053. Stoves, A. Davidov, London. 

17,054. Rarpway Sicnats, A. Emerson and A. §. 
Hovander, London. 

17,055. Dumptne Cars, J. J. Souder, London. 

17,056. Stgam Enoive Packine Device, V. Schwabe 
London. 

7,057. Sweepinc Macutngs, C. A. Green and H. E. 
Larston, London. 

17,058. Watca Pocket for Lapres’ Betts, F. Speidel, 
London. 

17,059. Frrreses for Wixpow Buinps, P. Philpot, 
London. 

17,060. Trt1nc, G. H. Bennett, London. 

17,061. Reparrinc Pneumatic Tires, Turcat, Méry et 


Cie., London. 

17,062. Mrasurinc Out of Liquips, J. V. Wilson, 
London. 

17,063. Marxisc Ivk TransFers, J. F. Thorpe, 
London. 

17,064. Jan Cirosures, W. B. McCrosky, London. 

17,065. Trucks, E. Peckham and W. G. Price, London. 


17,066. Loom SHuttigs, E. G. Ferreira, London. 


17,067. Loom Suutrties, E. G. Ferreira, London. 
17,068. Battoons, E. Mann and C. A. Rollasoa, 
London. 
7,069. Deep Borrsa Apparatus, H. Verbunt, 
London. 
17,070. Propuction of Emsprorpery, B. Dalichow, 
ndon. 


17,071. Rartway Tickets, F. Spencer, London. 

17,072. MANUFACTURING ENVELOPEs, C. Bergmann, 
London. 

17,073. Trottey Systems, W. P. Thompson. — (A. 
Watson, United States.) 

17,074. Seats for Usk on Tramcars, W. J. Kerr, 
Liverpoo! 

17,075. —~ .ores for Tramcars, &c., O. Morgan, 
Live 

a Devt — for LowErineG Boats, A. G. Dunning, 


17 “077. Resin Sizz, F. and H. Arledter, ag ET 

17,078. Cash Reoisters, H. H. Lake.—{R. V. Pierce, 
United States.) 

17,079. Hotprne and Pressine Trousers, L. Silverman, 
London. 
17,080. Brakes, H. Ehrhardt, London. 

17,081. PIpEs, D. McGill, Leaton. 

17,082. Rar Joints, E. R. Av 

17,083. Rouvgs, B. M. Gerardin, 

17,084. Copper ExTRAcTIon, Von G. Copper, Limited, 
and A. von Gernet, London. 

17,085. Raisinc Cuarrs, W. H. Ash and H. Green, 
London. 

17,086. Enctnz Governors, A. J. Jones.(The Com- 

pagnie Duplex, France.) 

17,087. Raistne CarRiaGe Winpows, W. F. Williams, 
London. 

17,088. Borzers, J. Y. Johnson.—(The Société Brietrix, 
Leflaive et Cie., France.) 

17,089. GaTEs, i. Kincaid, London. 

17,090. Application of Acip, G. W. Johnson.—(Kalle 
and Co., Germany ) 

17,094. Borrons, P. J. Badorff, London. 

17,092. CarriaGes for ORDNANCE, H. Ehrhardt, 


London. 
17,093, LatHEe Accessorigs, J. Wright, London. 
2wi August, 1902. 

17,094. Evectric Wai +e Sockets, G. A. G. 
Davies, H. W. Kent, B. G. Stewart, and G, Ewing, 
London, 

—_ Wrspow Buiixp Corp, F. R. Hodges, Stroud, 


1 
17,096, Sgats, F. Hartshorne, Salford. 





be oe li Wacon Brakes, M. Barr and J. Beswick, 

17,098. peananaen Banps and Bgtts, J. T. Whitehouse, 
Birmingham. 

17,099. Levers, G. H. Wait, Leicester. 

17,100, KNITTING MacHINES, G. Sowter, W. I. James, 
aud W. H. Dorman and Co., Limited, Stafford. 

17,101. Cuimney Ports, H. Biddle, Manchester. 

17, 102. AppLiance for Use with Manpo.inss to 
PREVENT Surprine, J. Denham and C. Callum, 
Sheffield. 

— Supports for CyLinpgers, T. A. 

effi 

17, dt Casio, A. T. J. Cutmore and G. Davies, 

mdon. 

17,105. Umpretias, W. Smart and H. Spencer, 

anchester. 

i Speen TROLLEY Lines, H. 8S. Cowx, Man- 
¢ 

17,107. PorTaBLE WALLs or Fences, W. Thompson, 
Wexford. 

17,108. CrrcuLar Macurngs for Knirrine, G. Sowter, 
W. I. James, and W. H. Dorman and Co., Limited, 
Stafford. 

17,109. TRANSMITTING Motion, N. Goodierand T. Pollitt, 
Liverpool. 

17,110. Mgans for Fastentnc Boots, J. Jennings, 
Sidmouth. 

17,111. Wrrgiess TELEGRAPHY Receiver, L. H. Walter, 
London. 

a 12. CarRyine CurtTarss, L. Summerfield, Newport, 


on. 
17,113. Cyctz Framegs, W. Starley, Coventry. 
17,114. Lace Macurygs, F. N, Hobson and W. R. Clay, 
Notting! 
17,115. ts ga W. Freeman and W. E. Stallard, 
Birmingham. 
17,116. SwivEL ’ Rrxos, G. Yardley, Birmingham. 
17,117. Tortet Device, M. Fryar, Derby. 
17,118. Mart-carts, H. E. Lindfield, Derb 
a. Printine for the Bunn, J. 
iw. 
17,120. NarL-MakING Macuiygs, W. H. Dorman and 
W. H. Dorman and Co., Limited, Stafford. 
17,121. Hospirat WATER-CLOSET, Ww. B. Seward, Staines, 
idlesex. 
a Borttes and Sponess, J. 


Judge, 


ci ‘Laren, 


Menagh, 
— ———_— Rirv_e MaGazings, J. B. Thorneycroft, 


17,124. , A J. McQueen, Glasgo 

17,125. Sprnntnc Mutss, J. R. Wain and Howard and 
Bullough, Limited, Ac 

17,126. PRopucinG APERIENT enmaiin I Mondilicht, 
Manchester. 

17,127. Evecrric Rattway Conpuits, W. Cope, Bir- 
mingham. 

17,128. AncHors, J. P. S. Lawrence and T. B. Zell, 
Manchester. 

17,129. Jues, M. B. Hern, London. 

17,130. Frre-gescapgs, J. R. Bogue, Manchester. 

17,131. Conpgnsers for DisTILLation, C. H. Cribb, 
London. 

17,182. MAKING PLaTE Mou ps, H. Wilkinson, Stockton- 
on-Tees. 

17,133. TRaDESMEN’s Sarety Express, W. H. Dickin, 
Twickenham. 

7,134. Lamp Hoipgrs, L. H. Newton and R. R. F. 
Neville, London. 

7,185. Swircues, L. H. Newton and R, R. F. Neville, 
London. 

17,136. Lamps, L. H. Newton and R. R. F. Neville, 
London. 

7. Reapinc Desks, W. Davey and H. Smith, 
London. 

17,138. Linginc Macuines, W. H. Blackburn, E. 


Houldgate, and J. Davies, London. 
17,139. HEEL-BREASTING Macuings, W. Jackson and 
a. N. Pochin, London. 


17,140. Reautatinc the Drop of the PenpuLUM 
in CLocks, B. Gutmann and R. Schmidt, London. 
17,141. Automatic ELECTRICAL SwITCHEs, Adler, 


ndon. 
17,142. Switrcnes for ELecrricat Circuits, A 8S. Adler, 


on. 
E.ectric Power Systems, A. 8. Adler, 
London. 
7,144. Piayine Batts, E. Kempshall, London. 
17,145. Vapourina TrovcH, W. R. Jeavons, 
London. 
17,146. FLExIsLe Saartixe, E. Wilson, London. 
17,147. Stopprnc LeakacGgs in VaLvgs, G. W. Phillips, 
London. 
7,148. Hooxs and Eyvss, N. D. Garis, London. 
17,149. Smoke Preventinc Device, W. 8S. Hughes, 


London. 

et Som Loosgntnc Apparatus, F. Pawel, 

mdon. 

17,151. Sunercat Trussgs, J. B. Gipps, London. 

17, 152. Hanotne Scarroips, F. Neufeld, C. Bartsch, 
and M. Schmidtt, London. 

17,153. CLAMP Irons for ScarroLps, F. Neufeld and C. 
Bartsch, London. 

17,154. Gas and Arr Mixers, D. J. Archer, Liverpool. 

17,155. Etecrricat Foor Warmers, D. L. J. Broadbent, 
Liverpool. 

17,156. CoLLAPsIBLe SLEDGEs, J. Mauser, Liverpool. 

17,157. Tests, C W. Huson, Liverpool. 

17,158. PHorocRapHic Cameras, B, J. Collingwood, 
Guildford, Surrey. 

17,159. C1i¢ar Houpgrs, J. Penny, London. 

17,160. LEveLLING INSTRUMENTS, J. Wetter, Croydon. 

17,161. Toot Hotper for Latsss, J. M. B. Collings, 


London. 

17,162. Srongs for PLayinc Games, H. B. Woods, 
London. 

17,162, Buanxs for PHonocrapas, C. H. Krieger and 
G. H. Burt, London. 

17,164. Automatic Regtinc Macuinz, T. McArdle and 
J. A. McKee, Belfast. 

17,165. Roors, H. Scheurich, London. 

17,166. DRarnaGE INSPECTION CHAMBERS, W. H. Allen, 
¥- ~" Elsworth, and W. Harriman and Co., Limited, 

ndon. 


17,167. Umpretia Cup, T. and J. E. Fazakerley, 
Accrington. 
17,168. —_ Vatves, W. B. Lake and E. F. Elliot, 
mn 


17,169. *ParwriNe Macurng, P. Jensen.—{J. Maemecke, 
Germany 
17,170. Devin for Pumps, E. A. Wahlstrém, London. 
17, . WaTER-TUBE STEAM BoitERs, J. Hallet, 
ndaon. 
17,172. Bortnc Macutnes, G. Watkins, London. 
17,173. ——— Sration Inpicators, F, Losédi, 


17,174. — Macuivgs, The Printing Arts Com- 
= > Limited, W. Black, and F. H. Mowbray, 

17,175. TREATMENT of GreEN SucaR, H. Passburg, 

ndon. 

17,176. Door Cuecxs, H. Hessler and G. Kron, 
London. 

17,177. SuGaR Movutps, H. Passburg, London. 

17,178. Coverinc Sucar in Movutps, H. Passburg, 
London. 

17,179. Puncuine Apparatus, F, Lloyd and the Ticket 
Punch and Register Company, Limited, London. 

17,180. Fire-Escapss, J. W. Wedderburn, — 

17, 181. Piayine Batts, E. Kem Londo 

17,182. ComBINED FREE-WHEEL, W. Wiley rons J. W. 
Bayliss, Birmingham, 


5th August, 1902. 
17,183. Fa for Bomina Water, M. McIntosh, 
G 


17,184. Treas. InsTruMENTs, G. F. Smith, Leeds. 
17, 185. Weavine Looms, J. T. Pearson, Burnley. 

17,186. Maxinc F.iower-pots, G. H. Gascoigne, 
Coventry. 

—" CircuLaR KNITTING Macuings, J. C. Moore, 

17,188. Nosgpacs for Fgepinc Horsgs, §. P. Delahaye, 
London. 





7 paren Gear, J. Collet and W. Scadden, 


rse 
17,190. Hos, R. P. Yates, Birmingham. 
17,191. AppLIaANcE for Storine Ick, F. T. Bond, Glou- 


cester. 
os Rotary Motor, W. H. Weight, Penarth, 


m. 
17,193. Bencu Pos, E. P. Smith, Worcester. 
17,194, DRAW-PLATES for Ovens, J. B. Cox, Birming- 


l. 
17,195. Kerries, C. H. Archer, Liverpool. 
an E.ectric Heaters, L. M. Waterhouse, Liver- 


Tio. Murrin - MIxinc Macuing, P. Westwater, 


“eos agg ate eshire. 
17108 ‘ina va for Barus, J. Jackson, Hamilton, 
rk: 


17,199. Saeicune, J. Taylor.—(@. Diederici, Ger- 


many.) 
17, _ Sappks, J. P. Bleses and J. Jansen, Birming- 
17,201. ” BURNERS, A. A. Arnott and The Arnott Light 
and Burner Com y, London 
~T. We Woldlaw and F, L. Barney, 


17,202. Dynamos, 
mdon. 

17,203. Resitient Device, C. A. Allison,—(C. A. Bar- 
nard, United States. 

17,204. FLEXIBLE Conpuirts, G. A. Lutz and T. E. Quinn 
London. 

17,205. Laprgs’ DrEss-HOLDER, W. Tretter, London. 

17,206. FLusHine Cisterns, G. A. Clark, London, 

17,207 7. Nut-Locks, J. B. Uren, London. 


17,208. DisINFECTING HAIR-DRESSERS’ INSTRUMENTS, 
A. Schambacher, London. 

17,209. RANGE-KEEPING TgLEscopg, T. Y. Baker, 
London 

17,210. ae -Pins, K. D. Stevenson, London. 

17,211. Pneumatic Tire Covers, L. Johnstone, 


London. 

— Weavine Looms, J. Crawshaw, Colne, Lanca- 
shire. 

17,213. Puriryinc Gasss, A. G. Brookes, —(The 
Deutsch-Luxemburgische Bergwerks-und-Hiitten- Aktien- 
Mg on Germany.) 

»214. TurTLE Traps, E. J. Rusk, London. 

131s. Lirg-auarps for TRAMWAYS, E. Spencer and 
W. Forber, London. 

17,216, “ NUMBERING Heaps,” J. F. Laning and C. B. 
Post, Cleveland, Ohio. 

17,217. LIFE-SAVING Apparatus, D. Wilson, Dundee. 

17,218. MEcBANICAL Moror, M. F. Jones, London. 

17,219. TReEaTMENT of Metats, A. A. Fris and The 
British and West African Agency and Trading Com- 
pany, Limited, London. 

17,220. Exectric Raitways, H. H. Lake.—(General 
Electric Company, United States.) 

a on AppaRatus for Rirce Practice, C. A. Sporrong, 

mdon. 

17,222, Evecrric Crangs, F. W. 8. Stokes, London. 

17,223. SiaNaLLING Macuixges, H. L. McGowan, New 
Brunswick. 

17,224. Cover for MANHOLEs, E. Parry, F. W. Bidder, 
and E. J. Scown, London. 

17,225. Be.tine for Macurnery, H. H. Lake.—(J. G. 
Jordan, United States.) 

17,226. Startine Trauys, J. B. Blood, London. 
92 aici TUNNELS, ff Breuchaud, 


17,228. — Mitts, T. Parker and The Oliver 
Mill Company, Limited, London. 

17,229. Tgx-squargs, H. Hall, London. 

17,230. VeLocipepgEs, G. A. Nisbet, London. 

17,231. Recetvine Stock from a PRINTING MACHINE, 
C. G. Harris, London. 

17,232. Rivet Heatine and Distrisutine Systems, V. 
R. Browning, London. 

17,233. RevERSING Friction CLutcugs, A. M, Sweder, 
London. 

17,234. Buckuss, J. E. Mitchell and L. A. Damainville, 
London. 

17,235, CLeaninc the Interiors of Casks, A. J. Boult. 
+L. Brous and R. Gregoire, France.) 

17,236. GLASS-PRESSING MacHINE, H. Sefton-Jones.— 
(J. A. Arnold and C. M. Clarke, United States.) 

17,237. Hot-wateR Heatinc ApPPaRATusEs, H. 
Jorgensen, London. 

17,238. AUTOMATICALLY LicnTInac Gas Lamps, T. F. 
Westenholz, London, 

17,239. Wrixpow Sasu, J. Moss, London. 

17,240, TreaTMENT of Orgs, G, H. Blenkinsop, London. 

17,241. BaSKET-MAKING Macuings, E. Horton, London. 

17,242. TRucK Frame for Rattway Cars, J. M. Hansen, 


London. 
17,243. Truck Frame for Rartway Cars, J. M. Hansen 


mdon. 

17,244. OIL bo ny for WueeEts of Venicies, J. A. B. 
Wesley, 

17,245. FILTER ol L. R. Payne, London. 

17,246. AUTOMATIC DOOR-CONTROLLING MECHANISM for 
Ro.uine Stock, A. Freshman, London. 
17,247. Manuracture of Wrappers, J. 

ndon. 
17,248. Dousiine CLoru, J. McKean, London. 
17,249. Drop Borries, Dr. Becheraz et Cie., London. 
17,250. ane Dritis, W. Brady and W. C. Spencer, 


McKean, 


17,251. Surronrans for Garments, W. L. Dinsmoor, 
ndon. 
17,252. Means of INFLATING BALLoons, E. T. Braarup, 
ndon. 
17,258. ELECTRICALLY NoN-ConDUCTING GLovg, F. 
Eckert, London. 
17,254. Securinc Exastic Tires, W. F. Williams, 


ndon. 
17,255. CoupLinc RatLway Trucks, J. T. Woods, 
ndon. 
17,256. Permutation Locks, W. Beebe, London. 

17,257. ne the Trg on WALLS, Dr. F. Hirth, 


17,258, Seransriva CaszErn, A. Spitteler, London. 

17,259. Merat TaG-MAKING Macuings, F. C. Crowe, 
London. 

17,260. Erecrric Licutine Apparatus, H. McGillivray, 


mdon. 
17,261. Srgam Superueaters, W. Sisson, London. 
17,262. Furnaces for Steam Boiiers, C, A. Jones, 


ndon. 
17,263. SzPARATING O1L from Warer, D. B. Morison, 


ondon. 
17,264. APPARATUS for REFRIGERATING, N, W. Condict, 
ndon. 
17,265. Gas Propucers, J. A. Herrick, London. 
17,266. DIsTANCE Inpicator for VEHICLES, 8. Sttickgold, 
London. 
6th August, 1902. 


17,267. ELecTRosTATIC VOLTMETER, W. Thomson, Glas- 


we 
17°68, Coucues and Brpsrzaps, J. Watkins, Kings- 
ton-on-Thames, 
17,269. REvoLvinc Winpow-sasues, H. J. Blackwell, 
Worcester. 
17,270. Banpo.iers, G, W. Smart, Birmingham. 
17,271. ELEcTRiIc TRAMCAR Guarp, T. ¥. Renfrew, 


lasgow. 
17,272. Necks for O11 Drums, W. A. Mitchell, Glas- 


Ww, 

17278, Looms, Butterworth and Dickinson, Limited, 
and T. Broo , Halifax. 

17,274. OutstpE Seat for Tramcars, A. Mackie, Glas- 

gow. 

17875. Cyciz Ciutcn, A. H. Gibson, Leeds. 

17,276. Carp Casz, T. Wilcox, Birmingham. 

17, 277. Bac for Ho_pine Woot, E. E. Hughes, Newton- 
je-Willows, Lancashire. 

17, om ApsusTABLE Cuarrs, W. 8. McLennan, Glas- 


17270, Mover. vie Backs for Camzras, J. H. Taylor, 
17,280. 200. Wanvia Tortep Pixz Fasrics, C. H. Landen- 


berger, Manchester. 
17,281. StzaM hg mg ‘W. J. Poole, yw x: 
Goodby, Bir- 


17, 282. FRAMES for Px OTOGRAPHS, A, 
mingham. 


—<—<—<—— 


We om cme fren om. Romaine, Glasgow, 

4. MoTivE Rancger Ririx Taroet, P, 

2 Southsea, ai ’ O Carroll, 
7,285. ROLLERS an OLLER COVERING 
bell, Saltaire, Yorks. dh W. Camp. 

17,286. FLyIna Macuinges, A. Weczera and L, Ww. 
Broadwell, London, 

17,287. CURRICLE Harness, J. Coles, Taunton. 

17,288. DRINKING Fountains for Povuttry, 
Baxter, Great Grimsby. 

17,289. FoLpine Boxgs, G, E. Davies, London, 

17,290. MANUFACTURE of an IMPROVED OIL, W. A, 
Smith, London. 

17,291. DEcOLORISING Fisrgs, W. M. Binnie and 0, 
Lugo, London. 

17,292. Snap Lock or Fasrenine, O. G. and G, A, 
Joseph, London. 

17,293, Stucco and PuiastER Work, L, Heuvels 
London. ’ 

17,294, CovERING up the Eygs of Runaway Horsgs, 
E. F. Schmidt, London, 

17,295, ReGuLaTING Device for ExpLosion Morors, F, 
F. Reichenbach, London. 

17,296. Tea CONTAINER, H. Hudgell, London. 

17,297. GAS-GENERATING APPARATUS, F. Bauke and C, 
Fuchs, London. 

17,298. ATTACHING TicKETs to Hosiery, G, Hughes,— 
i. Rudd, Cape Colony.) 

17,200, TreaTMENt of ComMMINUTED Woop, A, Classen, 

ndon. 
17,300. Arm Compressors, J. Vivian, London. 
17,301. Gotr Batt Manuracturs, C. T. Kingzett, 


W. G. 


mdon. 
17,302, Uritistna Liquip Fuser, B. H. Thwaite, 


ndon, 

17,308, Burners, L. Bell, London. 

17,304. MACHINERY for Startinc Racgs, L, Bell, 
London. 

17,305, Burner for Heatinc Generators, The Albany 
Manufacturing Company, Limited, and F, Lamp- 
_lough, London. 

17,306, MaNvracTURE of Firg-LicuTERs, J. M. Ander- 
8.n, London 

17,307, cant: Maxine, B. H. Snaveley andT. H. Keller, 

London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





693,529. CooLinc ExpLosive Motors, 7. Myers, New 
York , N.Y.—Filed Febvvary 14th, 1901. 

Claim.—In an explosive motor, the combination cf a 
cylinder, a plurality of ribs extending longitudinally 
upon the same, a jacket surrounding the cylinder and 
provided with an air inlet near the exhaust, an 
annular space arranged between the jacket and the 
cylinder surrounding the lower part of the latter below 
the ribs, a fan mounted upon the crank shaft to rotate 





therewith, a casing for said fan, and a passage 
communicating from the aforesaid annular ce to 
said fan casing, together with ribs upon the head of 
the cylinder surrounding the exhaust said 
ribs being arranged to deflect a current of air to th the 
Lea existing between the various longitudinal 
ribs, 


693,231, Device ror Severino Bouts, Rivers, &c., 
F. A, Carter, Chicago, lll.—Filed April 24th, 1901. 
Claim.—In a device adapted for manual operation as 
a tool or implement for cutting bolts, rivets, or the 
like, the combination of cutting members, a d- 
actuated force pump, a fluid reservoir having a valved 
passage communicating with said force pump, 
hy e devices and arranged to 
communicate power and motion from said hand- 
operated pump to said cutting members, said pump 
having a valved passage communicating with said 
hydraulic-pressure devices, the valve between the 
pump and reservoir opening when the valve between 
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the pump and hydraulic-pressure devices closes, and 
the valve between the pump and _hydraulic-pressure 
devices opening when the valve between the pump 
and reservoir closes, whereby fluid may be drawn from 
the reservoir into the yararkic mp and then forced — the 
latter into a ic-pressure devices, and a nee 





or the fluid is returned 
hydraulic-pressure devices to the said-reservoir. 
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STRUCTURAL COSTS. 
By A MANUFACTURER, 
nO, Vi." 

Ix considering “ Feature Work,” we have a very wide 
field, including as it does, according to my category, all 
work upon which it has been deemed desirable to spend 
extra money beyond that actually required to fulfil the 
commercial demands of the structure, in order to impart 
distinctiveness or “form beauty” to the design. I have 
therefore embraced work of all degrees of ornamentation, 
from that of form merely, to that of the most ornate 
description, and although such a large class would be 
impossible of thorough treatment collectively, yet for my 
purpose of indicating essentials, since the study of 
minutie is not here permissible, it will suffice. 

[irst and foremost, then, let me say, that it is in this type 
of work that the stickler for finish should find his true 
vocation. Outside the severely utilitarian structures we 
have been considering, “ finish” should be the first 
yequirement added when means allow. Nothing, I 
conceive, looks so bad or evidences imperfect knowledge 
so much as that structure which struggles to be ornate 
and partakes of the pretentious in style, and the execution 
of whose work is at the same time slovenly and uncleanly. 
As I determined in my last paper, never attempt to have 
cheap work ornamented; since such ornamentation 
cannot be undertaken by anyone satisfactorily except at a 
good price ; and if you have, therefore, a small margin to 
spend beyond the absolute requirements of strength, 
spend it on “ finish ” generally, first, and then proceed to 
secure beauty of form. To be any service whatever, 
ornamentation must be of the best class of work : “ best,” 
that is, in the sense of careful finish. How often do we 
see cast iron brackets intended to be graceful in outline, 
and full of intricate work, with their sharpness all gone, 
their corners rounded, their lines indistinct, and outlines 
wavy, their corners filled up, their “skin” as though it 
were pockmarked? Such instances are only too common, 
and yet the designer has only himself to blame. The 
contract price was much too low for such a class of work, 
and work has had to be expended in the shops on what 
consequently should never have been there, and the effort 
to give much for little has resulted in castings technically 
only fit for the scrap heap. It is easy for the moulder to 
explain why his castings are so slovenly—the price did 
not allow for a properly finished pattern; it “ pulled*’ in 
many places, and he has had to mend extensively; his 
sand was too coarse, coal dust was not paid for; plum- 
bago was not permissible—blacking had to do duty; and 
soon; there are dozens of equally good reasons, all of 
them of no account if the money was high enough. It is 
utter fallacy for the designer to think that he can at once 
get low costs, detail, and finish—the two latter can only 
be had for the paying for—and “detail” is wasted 
without “ finish.” 

There is a good deal of misconception as to what is 
desirable when ornamenting structural work. One often 
sees effects aimed at which fall altogether short of their 
ideals, mainly because the material at command was not 
suitable. The first effort should always be directed 
towards suiting the idea to the working substance— 
nothing looks so owtré as a misjudged effect. As a rule, 
excellence of form and gracefulness of outlines are much 
more suitable for such rigid substances as steel and iron 
than are beauties of minutiz such as the sculptor loves, 
and it is always best to remember that structural steel, 
at all events, with its rolled sections and unalterableness 
of shapes, opposes a very real and decided argument to 
its employment on the latter types. It is fortunate that 
the attempts so often made to lighten and render more 
graceful (?) web-plate girders—that is, by punching out 
the webs into all sorts of fantastic designs—as so often 
used to be the rule, are now dying out. A greater out- 
rage on a noble metal, a more useless one from the 
“beauty” point of view, and a greater waste of good 
money, could not well be imagined. Whatever the 
motives dictating such a course, whether saving of weight, 
appearance of lightness, beauty of form, or what not, the 
excuses are wholly insufficient, as any or every one of 
these ideals could be attained in other and far more 
rational ways. Rolled steel sections are not of them- 
selves artistic. They were not fashioned or designed to 
that end. Commerce is their only excuse for their exist- 
ence, and they are ifs bond slaves. With the fine arts 
they have no connection, their beauty lying wholly in 
the suggestion which they give to the beholder of 
strength and fitness for their purpose. Like bricks, 
they are only beautiful as they approach the grand and 
massive in formation. It is here where the most common 
errors are made. Because magnificent gates can be 
made of hammered iron is no reason why structural 
members should be tortured and strained in striving 
after similar effects in totally different places. Whilst 
almost anything can be done with a good iron flat-bar, 
given agood smith and his tools, and most elaborately beau- 
tiful designs evolved; yet to attempt to treat modern mild 
steel on anything approaching the same lines is only to 
ruin its nature and destroy its strength. It is permis- 
sible to bend sections to a limited extent, but it should 
at the same time be remembered that even the slightest 
bending affects strength somewhat, and that these effects 
will naturally grow, the greater becomes the bending 
Strain, and that no formule exist, or can exist, which 
will give the strength after such straining. This does 
not say that all our structures are to be in straight lines. 
Far from it. But it does suggest that very often are 
straight lines departed from, and that radically, and the 
metal then reckoned as of its original strength. Surely 
the most beautiful design will be that which the metal 
can be employed in to its best advantage, and as I before 
said, contour and form will generally pay the best in this 
metal. Undoubtedly the plate girder, though one of the 

most useful forms in which mild steel can be employed, 
can hardly be termed a beautiful thing, and it is quite as 
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certain that piercing a web will not improve its looks; 
rather is beauty to be found in more open structures, 
perfect proportioning, and careful all-round finish. 

Strictly speaking, though, I hold that it is impossible 
to characterise any structural steel undertaking as 
“beautiful.” The word as applied here is a misnomer, 
and has no real value, since the standard of beaut, 
requires more than outline effects to merit its bestowal. 
Proportion is about as far as the best of our efforts can 
take us in this direction: and even here, our eyes having 
been for so long educated. on stone and brick erections, 
with their immense crushing strains and slight tensile 
strengths, and consequent massing of material in places, 
—-when we get a material practically equal in compres- 
sion and in tension, and no such massing effects are 
necessary, the ordinary beholder is struck with a sense 
of something wanting—his idea of form and beauty is 
offended, and his eyes require a new education before 
they can comprehend the differences. The engineer sees 
“beauty” according to his lights in the airy designs of 
Max am Ende, but to the outsider they seem to approach 
too nearly to the idea and strength of a spider’s web than 
give him that comfortable, solid, restful feeling of security 
and grandeur that he is used to in older structures. No, 
I am afraid that the mechanical beauty of the expert can 
never become the beauty of the architect’s ideal, and 
much worry and needless anxiety would be saved by a 
better appreciation of these truths. The Brooklyn Bridge 
is a magnificent structure, and when viewed from a 
distance proclaims itself as a veritable triumph of en- 
gineering skill; but few people can be found who would 
declare it beautiful, and who would visit it again and 
again merely to gratify that sense. The Forth Bridge is 
admittedly as nearly perfect as the cantilever type can 
well be made; but it has never been urged on its behalf 
that it is beautiful. The Tower Bridge is often claimed 
as a beautiful specimen of work, but what beauty it has 
is clearly not owing to the steelwork, but to the architect's 
treatment of the towers. Hammersmith Suspension 
Bridge is good to look upon, but solely through the sense 
of proportion, borrowed from the architect’s ideal, that 
has been worked into it, whilst Battersea Bridge is 
popular from the same cause. Not the utmost efforts of 
our designers have in the past and present been able to 
evolve a beautiful steel structure without calling in the 
aid of other substances than steel, and without then 
conforming to rules emanating from the appearances of 
structures erected of brick and stone. I am afraid that 
it must be allowed that of itself steel is not capable of 
artistic treatment, and it is only folly that will strive to so 
render it, and refuse to acknowledge the lessons of 
existing works. ; 

What I wish, then, to be remembered is, that since 
only in perfection of outline and exclusion of every 
unnecessary ugliness, can we indulge our tastes so far as 
steel only is concerned, we should be very careful of 
introducing anything little, petty, or “ finicking” into 
our structures. Let the time-honoured rosette die a 
natural death, as also the piercing mania. These are 
quite unworthy of us. Our aim should rather be to 
proportion parts accurately, to see that there are no 
unbalanced effects, and to obtain the cleanest work pos- 
sible. Since utilitarianism is not to be absolutely studied, 
cut down everything as finely as it will go, or, at all 
events, to that unit figure of stress provided for the 
structure. Leave no superfluous metal anywhere, cutting 
to curved lines in preference to straight—in fact, do the 
opposite to what we advise when costs have to be studied. 
Let everything in sight be of microscopic exactitude and 
finish; give a good price for the work, and the result 
will be, at all events, professionally pleasing. So much 
for the plain structure. If, now, costs allow us to go 
even further—and this should be very carefully determined, 
since even the above measures will readily put £3 to £5 
per ton on in cost—the consideration of what is to be 
done next is a momentous question. 

That which is generally done, as in the case of the 
Tower Bridge, to ornament by stonework, or, as at 
Hammersmith, by light ironwork, or, as at Battersea, by 
cast iron work; and against these practices I have 
nothing to say, as it is difficult to see other means so 
adaptable. _Each method will be adopted according to 
suitability for locality, and as seems best in keeping with 
the structural steel design and requirements. Had the 
Tower Bridge towers been left in their unclothed state— 
merely a skeleton of steel framework—the result would 
have been disastrous; and the means adopted are pro- 
bably the most suitable that could be devised; at all 
events, present appearance is satisfactory to many. So 
it will be in every case—the most fitting material must 
be employed. When we come, however, to compare the 
costs of these ways, we shall find there is much dis- 
crepancy, and possibly one may recommend itself to us 
for a particular employment on this score. First and 
foremost must be placed fancy wrought ironwork as 
the highest in the scale, and it is not often we 
see it resorted to, except for small things. Its 
employment to any great extent structurally is for- 
bidden on account of its great cost; although, where 
it can be used successfully, it no doubt stands far ahead 
of any competitor in challenging attention. Brackets, 
capitals, and-interior work generally are often enriched 
by its addition, and for decorative effect it is unequalled ; 
but it can hardly be deemed exactly suitable for outside 
work. It is too precious to be lightly exposed to the 
elements, besides demanding the wealth of a Cresus to 
adapt it to the large undertakings we have been mention- 
ing. Hammered iron is undoubtedly the most beautiful 
form in which the metal can be presented, and has all 
through thé ages received and merited much attention. 
Its cost is so varied that it is impossible to attempt even 
to indicate it—the anvil pay alone may be anything from 
10s. per cwt. up to almost 10s. per 1b. But as its use is 
so limited there will not be so much curiosity felt as to 
its exact price. 

Stone will always look massive, and when such effects 
are deemed necessary, as in abutments or towers, it is 





undoubtedly the best substance to use. Its use as 
parapeting on road bridges, though, does not conduce to 
economy, nor, in my opinion, does it enhance the appear- 
ance of the structure. Girders have to be made to carry 
a very heavy dead load, for no compensating advantages 
whatever. Strictly speaking, stone should only be em- 
ployed when it can be made to, in very great measure, 
carry its own weight, otherwise it is decidedly wasteful 
in its application. Generally speaking, as costs go, it 
would, with its near relative brick, be placed second on 
our list, but its cost is so very dependent on local circum- 
stances that it is not feasible to indicate it. 

Practically speaking, the best way of decorating metal 
is with metal; and when the smith’s fire is too costly or 
inadmissible for us, let us choose a softer and more easily 
worked metal, or, better still, employ some first-class 
cast iron to decorate our structures. When well made, 
cleanly cast, of a good mixture and an appropriate 
design, there are few metals to compare with it in beauty. 
Bronze is, of course, prohibited by price. There are many 
fine examples of the art of moulding in this country, but, 
unluckily, they belong rather to the past, and the present 
tendency is to ignore the metal—a tendency, it must be 
said, arising more from prejudice than because it has any 
real foundation; yet, judiciously used in the right 
places, it can be made to partake of almost any character 
—it can be solid, as at Hammersmith; substantial, as at 
Battersea; magnificent, as at York Station; or gracefully 
light and airy, as at Watson’s Hotel, Bombay; or as is 
evidenced by a visit to Macfarlane’s showrooms. It can 
be made to express any shade of character desired, and 
has also in its favour its greater resistance to oxidisation 
than either wrought iron or steel. In cost it is com- 
paratively low—detail for detail much cheaper than any 
other form of decorative effect. Its price will, of course 
vary tremendously—depending so much on whether one 
or more like pieces are required. If it is possible to 
duplicate a design, as in column capitals, panels, brackets, 
&e., and there is some fair total weight required, it 
may price out at anything varying from £12 to £18 per 
ton, according to wealth of detail; whereas if require- 
ments consist of a number of unlike pieces—no two 
alike—costs may go up to £25 or £30 per ton, though 
itis only right to say that these figures are seldom 
approached except in isolated cases. So far as the 
adaptation of cast iron to structural work goes, anything 
up to £12 per ton may be paid for plain work, and any- 
thing up to £20 per ton for ornamental in the majority 
of cases; but for purely ornamental designs, such as 
some of those shown by Messrs. Macfarlane, previously 
alluded to, the purchaser may have to pay figures far in 
advance of anything here indicated, since here can be 
found examples of the highest art of modern iron- 
founding. The difficulty the civil engineer and the 
architect experience in cast iron is that, being practically 
unacquainted with its manufacture, they are at a loss to 
know either what to expect or to insist upon in the work 
made for them. They are aware that it is very often 
doctored, and that they always have trouble with it when 
it comes to inspection time. I remember one architect 
who insisted on first inspecting some patterns before the 
castings were made, and who promptly seized a hammer 
and knocked off some of the prints, saying they were not 
shown on his drawings, and also demanded that the 
necessary taper should be done away with, asking 
why we could not be content with making our flanges an 
even thickness. Such episodes are amusing, but they 
are also very annoying, and the manufacturer may well 
be pardoned some little irritation and shortness of 
temper when dealing with men of this calibre. Unless 
the designer thoroughly understands the technical work 
of the shops he is far better away from them altogether, 
leaving his inspection entirely until the finished article 
can be put before him. 

More than any other metal probably, cast iron 
demands the minutest knowledge of its peculiarities for 
its successful manufacture, and the first-class moulder 
has more points to master in his trade than has any other 
specialist. In fact, I am of opinion that the moulder 
who can be successful in every branch of his calling has 
yet to be found. No two shops turn out precisely similar 
work in any direction—there is generally some appreciable 
difference that can be noted, and shops take on a character 
of their own, and an expert can often indicate the foundry 
where an article has been made merely byits appearance. 
Consequently it happens that certain work goes to certain 
places, and those places cater almost wholly for this work, 
and cannot execute other work in anything like so good a 
manner—the men engaged being specially skilled in the 
one direction. It is not, therefore, to be expected that 
every foundry can undertake ornamental work such as lam 
interested in equally successfully, and this point is not too 
generally well understood. My first advice to the designer 
of ornamental work is, put it in the hands of specialists 
in this direction, and you have much less to fear in every 
way. A “jobbing” or “general” foundry may wish to 
undertake it, and possibly at a lower price, but the result 
will almost invariably be less cleanly castings, and more 
patching and doctoring than the inspector will ever know 
about. Let the foundry selected have a reputation for 
its high-class work and finish, and work entrusted to it 
may be confidently accepted when the time comes. 

I wish it were practicable to enter more closely into 
the study of workshop technicalities in this and other 
directions, for were these only understood as well in this 
country by those responsible for the design of work as 
they are abroad, the position of trade here would be 
immensely benefited. It is only by the closest relations 
existing between the drawing-office and the shops that 
the most successful work can be done. Cuffs and collars 
must not be too good to enter the foundry, the fitting 
shop, the girder and erecting yards, and their wearers 
too wise to learn there about things they can never 
otherwise grasp. Success in the treatment of metals can 
only be gained by the most thorough knowledge of them, 
not merely theoretically—that is more often only a 
secondary consideration, since all theory has to be based 
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WINDING ENGINE FOR THE HARPEN MINING COMPANY 
PRINCE RUDOLPH IRONWORKS COMPANY, DULMEN, ENGINEERS 
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on practice—but there must also exist a love of the 
practical side and a recognition that here, after all, lies 
the true test of our skill—paper work can easily be 
made beautiful and imposing, but only the best minds 
can appreciate in advance the finished reality. 








Tue lines of the Paris, Lyons, and Mediterranean 
Railway Company have recently been extended as far as Chamonix, 
electricity being used as the motive power. ‘The extension has 
been built on a gauge of 3ft. 3gin., and is about 12 miles long. 
The steepest grade is 9ft. in 100. The third-rail system is used. 
There are two generating stations, one at Servoz and the other at 
Chavants, both using water power. The dynamosare compounded, 
so that the electro-motive force at the motor terminals is practically 
constant at 5&0 volts. 











as Bertha Wilhelmina, was started about thirty years 
since,and sunk by hand to a depth of 233 m., when it was 
abandoned owing to the excessive influx of water 
until 1897, when the sinking was resumed by the 
Kind ; Chaudron process, and carried down to the 
hard ground at 372m. in 1900 by Messrs. Haniel and 
Lueg, of Diisseldorf. The diameter is 4°1 m. (13}ft.) ; 
152 m. of the lower part are protected by tubbing in 
solid rings varying from 65 m. to 95 m. in thickness, 
with a total weight, including all accessory parts, of 1560 
tons. No. 2 shaft, which is somewhat larger than No. 1, 
being 4°4 m. (14}ft.) in diameter within the tubbing, was 
sunk by hand to 260 m., and bored from that level down 
to 368 m. between 1897 and 1901. The depth tubbed is 
118 m., the thickness of the rings varying from 75 min. 
‘to 105 mm. The total weight of the column is 1370 


MINING AT THE DUSSELDORF EXHIBITION. 


No. III. 


THE winding engine illustrated above is that built and 
exhibited by the Prince Rudolf Ironworks Company, of 
Dulmen, for the new colliery Preussen II. of the Harpen 
Mining Company. This is a new undertaking, with two 
shafts which are still in process of sinking by the Kind- 
Chaudron process, the coal measures being covered by 
newer strata, which are water- bearing, between the depth | 
of 700ft. and 1250ft. As these are the greatest depths at 
which the method of boring in dead water has as yet 
been applied, some particulars as to these shafts may be 
of interest to our readers. No.1 shaft, originally known 
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tons. The bottom, weighing 22 tons, is made of cast 
stecl. This shaft is to be equipped with a double winding 
plant with main and auxiliary winding engines, the latter 
being only used during the hours of most active produc- 
tion. The main engines which are exhibited are the 
second set of their class built to the design of Mr. E. 
Tomson, the general manager of the Harpen Mining 





Company, with spiral rope drums carried on parallel 
axles, but with the cones turned in opposite directions, 
an arrangement which, by halving the weight and width 
of the drum, allows of the use of shafts of reasonable | 
dimensions, which would otherwise be impossibly long | 
and heavy if both drums were placed back to back upon 
a single shaft, as has been customary where spiral drums 
have .been previously adopted for pits of lesser depth. 
This, however, requires a special method of driving the | 
engine, an inverted vertical two-cylinder compound of | 
the marine type being connected to the drum by unequal 
armed rocking beams and connecting-rods giving a crank | 
throw of about two-thirds of the length of the piston 
stroke. The steam cylinders are of 850 mm. and 
1150 mm. diameter; the length of stroke is 2600 mm. 
(74ft.). With a boiler pressure of 12 atmospheres, and 
condensing by a central condenser, it is intended to | 
raise the following net loads of coal :— | 


Metres. Feet. Tubs. Cwt. 
From 800 2625 8 together 88 } 
» 1000 me. Sg 66 
;, 1200 nae? Samegabt 42 


The | 


at an average speed of 10 m. (33ft.) per second. 
diameter of the drums 
varies from 5500 mim. 
to 10,000 mm. (18ft. to 
32°8ft.), the breadth of 
the conical part being 
3240 mm., with a cy- 


of the bank rails, and discharged during the following 
journey of the engine. The landing platform, placed about 
80ft. above the ground level, is laid with flat sheets at a 
slope of 1 in 40 from the pit bank, so that the tubs run 
down to the tipplers without special mechanical assistance. 
The empties are brought back by a chain haulage. With 
an interval of 20 seconds between the journeys, and an 
average winding speed of 33ft. per second, the hourly 
output with 88 ewt. net loads is intended to be :— 


From 800m. ... 180 tons. 
,» 1000m. ... 145 ,, 
+: Sa 125: ;, 


Although not represented at the Exhibition, a third 


| deep- winding engine on Tomson’s system has lately 


been constructed by the Humboldt Company for the Ron- 
champs Colliery Company, in France. In this a new 
arrangement of the drums has been adopted, the points 
of the cones being laid in the same direction, which, 
while considerably increasing the length of the engine 
up to about 103ft., has the advantage of dispensing 
with the rocking side levers, the drums being driven 
directly at the same speed as the engines by coupling 
rods, as in a four-coupled locomotive—or, rather, as in 
a six-coupled with the middle wheel removed --the use 


|of a blind axle being necessary on account of the 


distance between the driving shafts, which are 31ft. apart. 
Power is supplied by a pair of horizontal tandem compound 
engines, with cylinders of 273in. and 39}in. diameter and 
70}in. stroke, with a boiler pressure of 8 atmospheres, and 














lindrical part of 350 
mm., the latter holding 
200 m. of rope. For 
the maximum depth of 
1200 m. it is intended 
to use round steel wire 
ropes tapered in thick- 
ness from 54 mm. to 
42 mm. in diameter; 
but in the earlier years 
of the mine, when the 
main production will 
be from workings not 
below 800 m. deep, 
cylindrical ropes of 
25 mm. diameter will 
be used. With a speed 




































































of the rope in the shaft 
of 12 m. (39°4ft.) per 


second the engine 
makes 28°2 revolu- 


tions per minute, cor- 
responding to a piston 
speed of 2°44 m. per 
second, 400ft. per 
minute. For the maxi- 























mum lift of 1200 m. 
about 47 revolutions 
are required, corre- 
sponding to about 100 
seconds winding time. 
The shafts of the wind- 
ing drums are 650mm. 
diameter, with jour- 
nals of 500 mm., and 
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an overhanging weight 
is attached in the cen- 
tre to counterpoise the 
connecting-rod, side 
lever, piston-rod, and 
other _ reciprocating 
parts. The total 
weight of -the engine 
is 470 tons, and the 
area covered about 
70ft. by 40ft. The pit 
frame and headgear, 
together with the 
cages and the auxi- 
liary winding plant, have been supplied by the Hum- 
boldt Company, of Kalk. The pit frame, which is 
of a simpler construction than that usually adopted in 
Germany, is a vertical frame of lattice bars with back 
legs, whose direction corresponds approximately to the 
pull of the rope, and intermediate horizontal bracings, 
about 109ft. high, to the centre of the four guide pulleys, 
which are 6 m. (19°6ft.) in diameter. These are all in the 
same vertical plane, but to obtain room for their bearings 
the centres are placed alternately about 32 m. above and 
below each other, an arrangement rendered necessary by 
the small size of the shaft, the distance between the 
centres of the principal cages in the shaft being only 
1240mm. (about 4ft.), and between these and the auxiliary 
cages, which occupy the outside positions, about3ft. The 
axes of the winding drums are respectively distant 131ft. | 
and 164ft. from the centre line of the cages on the shaft, 
so that the angling of the ropes is brought within very | 
narrow limits. The main cages, weighing 4 tons, carry | 
eight tubs on four decks, making, with 10 tons for the 








rope, a total load of 18 tons 8ewt. at starting from the | 
| increase on the amount carried forward in the 


bottom. The breaking strain of the rope is 150 tons, 
giving a safety factor of between 7 and 8. In the 
auxiliary winding plant flat ropes of 100 tons ultimate 
strength are to be used, with four-decked cages of 3 tons, 
carrying 44 cwt. of coal in four tubs. The single length 
of rope weighs 6 tons 4 cwt., so that the safety factor is 
somewhat higher. To facilitate loading the full tubs 
and caging the empties, Tomson’s modification of Fowler’s 
method of effecting the change simultaneously of all four 
decks is adopted, by the use of blind cages upon hydraulic 
balances, the loaded tubs being lowered to the level 
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END VIEW OF TOMSON WINDING ENGINE 


condensing by a central condenser. The loads, varying 
from 44} cwt. to 80 ewt. net, or 12} to 15:1 tons gross, 
are raised from a depth of 1000 m. in 81 seconds, with an 
average speed of 39ft. per second. The limiting diameter 
of the rope paths on the drums are 10°8 m. (353ft.), 
and 4°5 m. (143ft.). Round steel ropes, tapered from 
58mm. to 45mm. in diameter, are used ; the total weight 
of the single rope from the cage at the bottom to the 
head pulley is 5} tons. An excellent description of this 
engine has lately appeared in the Zeitschrift des 
Vereines Deutscher Ingenieure, to which we are also 
indebted for the illustrations of the engines described 
and illustrated above. 








THE increase in the revenue of the London and North- 
Western Railway this half-year is £75,099, and the decrease in 
expenditure is £21,942 as compared with the corresponding half of 
1901. The total sum devoted to dividends amounts to £1,791,912, 
leaving a balance of £54,672 to be carried forward, a considerable 

revious half-year. 
During the half-year there has been very little addition to the 
extent of the company’s lines, but the new steamers for the Holy- 
head and Dublin service have been delivered, and are working 
satisfactorily, and the Bill as to the vesting of the Brynmawr and 
Western Valley’s Railway in the London and North-Western and 
Great Western Railway Companies has received the Royal Assent. 
The engineer's report shows that good progress has been made 
with the various works in hand. On the widening of the Chester 
and Holyhead Railway, the two additional lines are in use for a 
length of about 23} miles out of the total of miles. Through 
the City of Chester the works for the two additional lines are 
abprendling completion, and the permanent way is being laid. 





SIMPLON .TUNNEL AND ITS 
* CONSTRUCTION. 
No. III.* 


Tue plan of the Simplon Tunnel is a geometrically 
straight line from Iselle*to’ Baffi.- At the latter, or Swiss 
end, a short curve of 819ft. radius serves to connect it 
to the Jura-Simplon line; which follows along the 
straightened left bank of the Rhone to Brig. At the 
Iselle end this straight line was at first continued over 
the Diveria to the tunnel works, but since the making of 
the tunnels at that extremity it was decided to build the 
Italian Mediterranean line on the opposite bank of the 
Diveria; hence a short curve 1474ft.radius has since been 
bored to effect the necessary connection. This curve, 
however, is not utilised for the constructional works of 
the tunnel. 

In longitudinal section the line drops towards either 
extremity from a level portion of about 700 m. in length, 
at the middle of the tunnel, the incline at the Swiss end 
being only 1 in 500 for a distance of 9184 m., and at the 
Italian end 1 in 143 for a distance of 10,086 m., the 
total length being 19,970 m., or 12°3 miles. Pending future 
developments, the line will be of single track, with a cut- 
out on the level portion to provide means for the passage 
of two trains, although in the brief space of time neces- 
sary to traverse the tunnel this is only likely to serve for 
emergencies. 

- The inclines at either end of the tunnel have proved to 
be of especial utility for the natural drainage of the 
tunnels, and particularly so at the Italian side. 

The contractors, Messrs. Brandt, Brandau and Co., of 
Hamburg, with offices at Winterthur, and known on the 
Italian side as the Societa pel Traforo del Sempione, 
signed in May, 1898, the contract for the entire and 
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Fig. 1—RELIEF VALVE 


successful completion of the work by 13th May, 1904, 
or within 5} years from the commencement on 21st 
November, 1898, under a penalty of 5000f. per day 
for all time taken beyond that time to complete the 
enterprise, and, likewise, to receive a premium of the 
same sum, over and above the contract price, for each 
and every day less occupied for the accomplishment of 
the undertaking. No other cause for the cessation of the 
work is recognised than general epidemic, war, or mutual 
lassitude of the two countries. 

Should the work continue for a year beyond the stated 
period the contractors have to abandon the execution to 
the Jura-Simplon Railway, unless at the end of that time 
a second contract be entered upon. The price fixed is 
69,500,000f., divided as follows:—Installations,7 millioris. 
In the two tunnels and transverse passages, 44 millions. 
Completion of tunnel No. 2, 15,000f. When the tunnels 
are completed all the installations will become the 
property of the Giura-Sempione Company. 

Owing to the encounter with wet-yielding material, and 
to the inroads of water, it has not been possible to keep 
up to the anticipated rate of progress on the Italian side. 
This rate of advance was calculated for the entire length 
of the tunnel in the manner shown by tke following 
tabulated statement, which is interesting from the com- 
parisons which it will enable the reader to make, now or 
at any future time, with the published accounts of actual 
progress, as shown in Table I. 

It is to be remarked that the complete perforation of 
the two tunnels is planned to be finished by the 21st 
November, 1903, in order to allow six months for the 
laying of the normal-gauge permanent way, signalling 
apparatus, &c. 

Before entering into details of the tunnel’s construc- 
tion—Italian end—it is advisable to make the round 
of the works, and to visit the water-power installations 
and also their sources, for everything directly concerned 





* No. II. appeared August Ist, 








178. 


THE-ENGINEER 





Ateust 22, 1909 








SIMPLON TUNNEL WORKS—THE RESERVOIRS 





DIVERIA RIVER 
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with the ‘work of the tunnel, from timber-sawing to rock 
drills at the heading, excluding only the steam locomo- | 
tives, is dependent upon the water derived from the | 
Diveria. 

A little above the Swiss village of Gondo, the Varia | 
torrent, passing by the worked-out gold mines of the | 
locality, falls into the until then unimportant stream of 
the Diveria, and a kilometre farther down, in order 
to keep within the bounds of the Italian confine, are 
placed the reservoirs which tap the Diveria. These latter 
are built near to the roadside, just where a gulley divides a 
large stone pillar and a simple iron post—the respective 
boundary marks of Italy and Switzerland. 

The river is, of course, dammed here, and admitted by 
a sluice into a forebay or canal 260ft. long, which at its 
lower end is provided with a wash-out or overflow side 
gate and with a couple of transverse gates admitting the 
water to the reservoirs. These latter have a total area 
of 2905 square feet and a depth of about 8ft. The over- 
flow openings at the lower end of each of the two parallel 
walls stand some 7ft. or 8ft. above river level in the 
month of June; but in flood time, August or September, | 
the outer opening would be submerged by the river water 
if it were not barricaded. The square timbers to fill the 
step-like Openings in the outer reservoir wall are there- 
fore kept at hand near to the lock-keeper’s house, as 
shown in the drawing above. 


TaBLE I.—Annual Metrical Advance. 





Tunnel I.and Overhead |Enlargement Lining. drain 
Tunnel II allery. | of sections. courses 
Yearly total Yearly total |Yearly total. Yearly total. 
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19,730 metres total length of Simplon Tunnel. 

Inside this house there is a gate for each of the reser- 
voir bays. The gates have to be regulated about twice 
daily, according to the height of the river water, which is 
variable in accordance with the melting power of the sun 
on the snow. The water passes to the cemented pen- | 
stocks through an inclined grating, and thence into cast 
iron pipes. 

When either of the reservoirs is put out of service 
during cleaning operations all the water passes through 
the other bay. The overflow from the forebay, or from 
the reservoirs, escapes into a small canal joining with 
the Diveria farther down. In the winter season the 


Diveria becomes so low that nearly the whole of its bulk 
is passed through the reservoirs, and as it is largely 
mixed with snow, sand, and other detritus, it is then that | 
the cleaning out becomes most frequently necessary— 
that is, daily—and the silt attains at times depths of from 
Ordinarily, as at present, there is 


2ft. to 3ft. and more. 


Sca/e 1:8 


very little deposit, and a weekly wash out suffices. There 
are here two attendants with a duty of twelve hours 
each, and a telephone connects this station with Iselle. 

The total head of the water is 556ft., and the distance 
23} miles. Provision is made for the escape of air return- 
ing up the pipes by a valve covered by the zine pipe shown 
in the view, Fig. 6, page 186, which represents the lock- 
house as seen looking up river towards Gondo. From 
the penstock to a point distant 1440 yards the pipes are 
of cast iron, 19ft. Tin. in length, 354in. diameter, and 
about lin. thick, each piece weighing about 4400 lb. 

At this point, near to the spot where the Simplon road 


| is carried by a detour through a tunnel of some length, 
the fall of the gradient from the reservoirs is such that it 


is no longer safe to trust to cast iron for the necessary 
resistance to rupture, and therefore from here onwards 
to the turbines the pipes are replaced by others of 
wrought iron of the same diameter. To eliminate the 
risk of bursting a sort of relief valve is provided in the 
cast iron sections about 80 yards above their tail end and 
situated 400 yards below Paglino, the first hamlet in 
Italy. Here there is a 35in. vertical pipe, with a man- 
hole covered by a regulatable crown—see Fig. 1. Accord- 
ing to the amount which this circular plate is screwed 
down the pressure may be varied. Thus, although the 
maximum pressure available at the turbines is 250 lb., 
this force is at present not necessary, so by releasing the 
covering plates pressure is thrown off here equivalent to 
a reduction of 191 |b. at the works. Arrived at this valve 
the pressure varies between 103 lb. and 118 |b. 

The season of the year naturally affects the volume of 
water, and in winter time the manhole plate is screwed down 
completely. This installation was made about two years 
ago, after a number of pipes were burst, due presumably 


| to subsidences occurring after laying down of foundations 
| in winter time—the cast-iron pipes being laid entirely 


under ground. The water, which is discharged with 
pulsatory movements, and in very considerable volume, 


| falls into a gulley and thence passes through a culvert 


below the Simplon road, and enters once again the 
Diveria. In the photographic view—Fig. 6—may be seen 


a number of spare cast iron pipes kept in readiness, and | 


among them are some samples of the fractured pipes 
mentioned. 
The wrought iron pipes, of a thickness of about }in., 
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k, 
being utilised by the Mediterranean Railway of Italy for 


lying below the boulders of fallen or drift rock, and now 
its constructional works some miles farther down the 
road. Here, up to late in June, and lying at river level, 
may be seen large patches of snow, slipped from the hills 
above, and slowly melting in the broiling sun. 

The pipes are thenceforward carried on the right-hand 
bank of the river past Iselle, and then, at the rocky 
gorge just above the works, they are laid below ground 
and passed through the imposing headland known as the 
Gropponi by means of a special tunnel 313 yards in length. 

At the exit therefrom the pipes are increased to 39jin. 
in diameter—one metre for a length of 200 yards—and 
once more traverse the river, upon which a bridge which 
connects the two banks whereon the tunnel works are 
variously disposed. This bridge, 131ft. long and 13ft. 
wide, built by the Societi Nazionale di Savigliano, of 
Torino, and partially shown in Fig. 4, has a footway on 
top connecting with the high road, a pipe-way under- 
neath, and a railway below. All supplies for the tunnel 
must cross this bridge by the railway, since the works 
upon the left bank, shown in the view, have no direct 


| communication by rail with that short-curved portion of 


the tunnel which is to be its main entrance. From this 
bridge the force pipe is carried to the right into the 
power station, and a branch to the left, clearly seen in 
the same view, taps the main pipe for the turbines 
driving the ventilators. 

This ventilator house is shown in the view Fig. 5, and 


| the tail channels for the turbines seen therein indicate a 
| very small consumption of water for the amount of power 


with single riveted joints, were furnished by Rieter and | 


Co., of Winterthur. 


They are carried either upon or | 


through granite-built pillars, of about 30ft. distance apart, | 


and flanking the river side of the roadway wall. 
carried upon the pillars, as most usual, the pipes rest 
upon saddles of wood. They are coated with red lead 
and protected from the action of frost and heat by a 
covering of fibre matting secured to the pipes by alternate 
bands of zine and hoop iron nailed on top to slabs of 
wood. At intervals of about every 80ft. the lengths 
of pipe have flanged joints by which they are bolted 
together. 

A short distance above Iselle the pipe is carried across 
the river by a very simple arrangement of suspension wires, 
supported upon a masonry pillar at one side, and by the 
rocks of the cliff on the other. This is shown in the view 
Fig. 3. Just behind the precipitous rocks shown to the 
left-hand are extensive beds of river-washed sharp sand 


Where | 





developed. An arrow behind the house indicates the 
position of the tunnel’s mouth. 

There are in the arrangement of the ventilators some 
very ingenious combinations for controlling the directions 
of the air, and which require to be illustrated by the aid 
of diagrams, and to which we shall return in another 
article. 








CHINESE RaILways.—In view of the fact that erroneous ideas 
prevail concerning recent railway activity in China, the following 
details taken from a reliable Russian source may be of interest. 
There are at present four lines of railway in China. The German 
Shantung Railway was completed fora length of 160 kiloms. at 
the end of 1901; the trains are running between Tsing-tau and 
Tse-shan, and it is hoped that the line will be running to the 
Mas-su coalfields during the present summer. During the next 
three years the line is to be built to Tsinan-fu, the capital of the 
province. The Imperial Railways of Northern China, which com- 
prise the line from Peking to Tientsin and to Newchwang, the 
branch lines to Chingwang-tao and from Feng-tai to the Lu-han 
Railway, and the subsidiary lines to Tung-chow and Siumin-tau, 
are completed for a distance of 900 kiloms. The short section of 
railway, only 18 kiloms. in length, between Shanghai and Wu-sung 
is not paying its way, because the line from Shanghai to Se-chow, 
Ning-po, and other places in that district has still to be built, for 
the money cannot be raised to build this long projected railway. 
The great main line from Peking to Hankow is making rapid 
progress. The section which was destroyed by the Boxers between 
Lu-kon-chiao and Paoting-fu has been restored, the line now 
extends to Cheng-ting-fu, 260 kiloms. from Peking, and it is 
expected that before the end of the year it will be built as far as 
Shun-te-fu, a distance of 125kiloms. At the end of 1901 a line was 
completed northwards of Hankow for a distance of 175 kiloms., 
and it is hoped that by the end of 1902 the rails’ will be laid 
100 kiloms. northwards of Sinyang. It is intended to make a start 
soon with the construction of a railway from Wu-chang to Canton. 
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THE FRENCH NAVAL MANCUVRES. 





THE mancuvres carried out by the French fleets in the 
Mediterranean during the past month have been of a 
much more complete character than in previous years, 
and their interest was increased by the introduction of 
new factors, represented by the fortifications recently 
terminated, or at all events greatly strengthened, in 
North Africa, and by the employment of submarine 
vessels for the defence of the French coast, as well as 
the more extensive utilisation of wireless telegraphy. 
The operations, divided into four phases, covered 
practically all the problems affecting the defence of the 
Mediterranean. The first stage was largely a repetition 
of that of last year, when a vain attempt was made to 
prevent the junction of two squadrons by engaging them 
separately. On the present occasion the idea was to 
bring a squadron from the Atlantic to battle, and stop the 
enemy from reaching its destination in the Mediterranean. 
The second phase consisted of a combined attack upon 
Biverta; the third, a double action mancwuvre between 
Bizerta and Toulon, when the enemy, whose principal 
forces were at Ajaccio, sought to prevent a junction 
between two French fleets, and the final stage consisted 
of the blockading of a French squadron and a subsequent 
engagement off the Hyéres Islands. The whole of the 
Northern and Mediterranean squadrons took part in the 
manceuvres, With the exception of the Bruix, d’Assas and 
Surcouf, which are at present in the West Indies, and as 
the Nord fleet was to this extent weakened, it received 
the addition of the armoured cruiser Montcalm. The 
Nord squadron, under the command of Vice-Admiral 
Courthille, comprised the battleships Formidable, 
Courbet, Bouvines, Amiral-Trehouart, Jemmapes, Valmy, 
the armoured cruisers Dupuy-de-Lome and Montcalm, 
and the destroyers Cassini, Durandal, l’auconneau, and 
Yatagan. The Mediterranean squadron was composed 
of the Saint-Louis, flying the flag of Vice-Admiral 
de Maigret in command, Charlemagne, Gaulois, Iéna, 
and Jauréguiberry; the armoured cruisers Pothuau, 
Chanzy, Latouche-Tréville, and Amiral Charner; the 
cruisers Cassard, Du Chayla, Galilée, and Linois, and the 
destroyers Condor, Dunois, Epée, Espignole, Pique, and 
Flibustier. There was also a reserve division in com- 
mand of Vice-Admiral Besson, consisting of the Brennus, 
Carnot, Hoche, and Masséna, and the destroyer Le Hire. 
The Bouvet carried the arbitrator, Vice-Admiral Gervais, 
and was accompanied by the destroyer Hallebarde. 
There were thirty-eight vessels in all, comprising sixteen 
battleships, six armoured cruisers, four protected cruisers, 
and twelve destroyers, excluding, of course, the coast 
defence vessels which took part in the operations before 
Bizerta and Hyéres. 

At the beginning of the mancwuvres on July 7th the 
first division of the Mediterranean squadron, with the 
Saint Louis, Charlemagne and Gaulois, was at Algiers, 
and Admiral de Maigret had sent the remainder to Mers- 
e]-Kébir to meet the Nord squadron, which was coaling at 
Lisbon.. It was known that this fleet would seek to 
reach a port in the Mediterranean, where it was to await 
another squadron, and Admiral de Courthille had to avoid 
fighting, if possible, until he could effect a junction. The 
French, on the other hand, meant to bring him to an 
engagement. Admiral Boutet left Mers-el-Kébir with 
the cruisers at eight in the morning, with instructions to 
get into contact with the enemy, and signal its move- 
ments to Rear-Admiral Marquis, who remained behind 
with the Iéna and Jauréguiberry. The Du Chayla, 
Cassard, and Latouche-Tréville—tne last accompanied by 
the destroyer Espignole—were placed at equal distances 
between Mers-el-Kébir and the island of Alboran, while 
Admiral Boutet went in the direction of Gibraltar with 
the Pothuau, Linois, Charner, Galilée, and Chanzy. 
Remembering, no doubt, the experience of last year, when 
the enemy slipped through the Strait, and wasalong way up 
the coast of Spain before its presence in the Mediterranean 
was known to the main division, the admiral decided to 
run no risk of allowing the Nord squadron to escape him 
during the night. He accordingly passed through the 
Strait, and saw the enemy approaching him at about five 
o'clock in the evening, with the powerful armoured 
cruisers Montcalm and Dupuy-de-Léme at each end of 
the line. Profiting from his superior steaming speed of 
twelve knots as against ten knots, Admiral Boutet out- 
flanked the approaching squadron and got in behind, 
though in so doing he was for a short time exposed to 
the enemy's fire. All through the night he followed the 
Nord squadron with the occasional use of his search- 
lights. At times he was quite unable to make out its 
whereabouts, but at daybreak he found himself still in 
the wake of the enemy. By means of wireless telegraphy 
the news was conveyed to the island of Alboran, and 
thence, by the Cassard and Du Chayla, to the Latouche- 
Tréville, which despatched the Espignole to Rear-nadmiral 
Marquis. Immediately the Iéna, Jauréguiberry and the 
destroyer Pique left Mers-el-Kébir for Alboran. The 
Wireless telegraph messages were now becoming unin- 
telligible owing to the simultaneous signalling of the 
enemy, and on reaching the Du Chayla Admiral Marquis 
sent this cruiser ahead to keep up flag signals with the 
Cassard. The torpedo boats were sent out to scout at 
the same time. At three in the afternoon of the 8th the 
Cassard signalled the approach of the enemy, who were 
Soon afterwards seen in line, still flanked by the Dupuy- 
de-Léme and Montcalm. Having completed his task 
of preserving contact, Admiral Boutet joined the 
heavy division, and the two squadrons approached 
each other, Admiral de Courthille’s flagship opening 
fire at a distance of about 5000 metres. The 
enemy were supposed to have a heavier armament, 
and seeing this, Admiral Marquis took advantage of his 
Superior speed to retreat and flank the Nord squadron, 
interposing his cruisers between his left and the enemy 
to keep up contact. At the same time he despatched the 
Du Chayla to Admiral de Maigret at Algiers for assist- 


ance. The enemy continued in a north-easterly direction, | Bizerta. 








with Admiral Boutet’s cruisers on the right, and the 
destroyers Pique and Epée on the left. The light of the 
new moon greatly facilitated the following of the Nord 
squadron until ten o’clock, and on its going down the 
French had little idea of the enemy escaping them, their 
only fear being the possibility of the Montcalm and 
Dupuy-de-Léme seizing an opportune moment for attack- 
ing the cruisers.. By showingan occasional light, Admiral 
de Courthille so thoroughly succeeded in deluding his 
followers, that when he suddenly turned westwards the 
movement was not discovered by Admiral Boutet until it 
was too late. He signalled from the Pothuau to go in 
pursuit, but before the mancuvre could be executed the 
enemy had disappeared. Meanwhile the destroyer 
Pique, which had been keeping close to the enemy during 
the night, suspected that they were preparing some 
strategical move, and followed the squadron at great risk 
to itself, and the Dunois, which had come from Oran with 
«a number of torpedo boats, also tried to keep up contact, 
but the torpedo boats were unable to follow. In the 
morning Admiral de Courthille sent the Montcalm to 
drive the destroyers off. Having thus lost touch with 
the enemy, the vessels assembled at a rendezvous 
previously fixed, and Admiral Marquis despatched the Du 
Chayla to convey the disappointing news to Admiral de 
Maigret, but to the north of Oran the cruiser again 
discovered the Nord squadron sailing in an easterly 
direction. The cruisers of Admiral Boutet went in 
pursuit, and followed the enemy during the night, 
but at three in the morning Admiral de Courthille 
repeated his previous tactic, and at daybreak the Pothuau 
and the light division were alone. Meanwhile, as Admiral 
de Maigret was informed of this second contact on the 
10th, and the first stage of the manceuvres was to termi- 
nate the following day, he found he had no time to send 
his battleships from Algiers to prepare for battle, and 
even if he had, they would have arrived when the enemy 
had made themselves scarce. The Nord squadron went 
to Mers-el-Kébir, having accomplished its mission with 
remarkable success, while the Mediterranean squadron 
assembled at Algiers. An inexplicable thing about the 
manceuvres was the part played by the torpedo boats. 
They were used exclusively as scouts, and though a 
number of them followed the Nord squadron and kept 
close up to the enemy during the night, when they were 
unable to use the search-lights for fear of being discovered 
by Boutet’s cruisers, there was no attempt at attack. As 
scouts they proved a failure. They could not keep up a 
chase, and were soon scattered and had to return to Oran 
as best they could, some of them in a damaged condition. 

After staying over July 14th at Algiers, the Mediter- 
ranean squadron left in full force and sailed in a westerly 
direction, and encountered the Nord squadron off 
Cherchell, reinforced with the armoured cruiser Amiral 
Charner and the fleet of torpedo boats from Oran. The 
Nord had only six battleships as against nine of the 
Mediterranean, but as all the units were supposed to 
have the same fighting value, the inferiority was not so 
manifest, though still sufficiently serious. The real 
inferiority of the Nord lay in its lower speed, which was 
regarded to be 11 knots as compared with the 13 knots of 
the opposing squadron. The Mediterranean fleet advanced 
in line, with the Saint Louis, Charlemagne, Gaulois, Iéna, 
and Jauréguiberry to the left, and the Brennus, Carnot, 
Hoche, and Masséna to the right. Behind them came the 
cruisers Pothuau, Chanzy, Latouche-Tréville, Cassard, 
Du Chayla, and Linois, together with the destroyers 
Dunois and Le Hire. The Nord advanced with the 
cruisers in front of the battleships, and then formed in 
line at an angle with the Mediterranean, apparently with 
the idea of making a flank attack on the left. At the 
same time it opened fire at 5000 metres. When this 
distance had been reduced by one-half Admiral de 
Maigret had out-manceuvred the enemy by forming up 
his line parallel, and then tried to take advantage of his 
higher speed to surround the Nord squadron. The ques- 
tion to be solved was whether a superiority of two knots 
would enable a fleet to get an enemy between two fires. 
At previous manceuvres something similar has been 
attempted, but has never succeeded, and on the present 
occasion Admiral de Maigret tried repeatedly to envelop 
the opposing squadron. Admiral de Courthille kept him 
in continual check. It is obvious that so long as the 
enemy are prepared for this tactic they can easily prevent 
it, since they have to move through a much smaller 
radius, and judging from the experience of the French 
mancuvres, there is little chance of getting an enemy 
between two fires, under these conditions, except with 
cruisers, which, of course, would place the cruisers, if 
they got within fighting range, in greater peril than the 
battleships. While the attention of Admiral de Maigret 
was centred on this manceuvre the armoured cruisers of 
the Nord, with Dupuy-de-Léme at their head, suddenly 
flanked the Mediterranean squadron and fell on Boutet’s 
cruisers, which were in two divisions, attacking them 
with such vigour that they must have been destroyed. 
The Nord now seemed to have the upper hand. 
Believing that the quick-firing guns were largely put out 
of action, Admiral de Courthille made an attack with 
the torpedo boats, and for some time there was an 
indescribable melée of torpedo boats and destroyers, very 
few of which could have survived the action. It was, 
indeed, difficult to say what was the precise effect of the 
torpedo attack. Despite his inferiority in point of battle- 
ships and speed, Admiral de Courthille certainly appeared 
to come successfully out of the engagement. His 
opponent had, of course, to follow out the theme of the 
manceuvres, while the defending squadron was able to 
exercise initiative and decision of action in profiting from 
any weakness in the line of attack. 

Four squadrons were then formed under the command 
of Admiral Gervais, and during-the night following the 
battle they exchanged signals at a distance of ten nautical 
miles with the aid of wireless telegraphy and coloured 
rockets. The squadrons then visited the different ports 
of Algeria, and on the evening of the 21st appeared before 
During the night cruisers and destroyers 





suetiomen Bizerta to reconnoitre. They were continu- 
ally harassed by the torpedo boats, and some of the 
destroyers must have been damaged by the fire directed 
upon them with the aid of search-lights from the fort. 
The results, however, were not decisive. At two o’clock 
in the morning the bombardment began, the fire of the 
forts being concentrated on the vessels, which were 
obliged now and then to make use of search-lights. At 
daybreak the cruisers withdrew, and the battleships took 
up the attack. They bombarded in turns, each squadron 
approaching to within about 2000 metres and then retiring, 
when it was replaced by another. They were supported 
by a continual firing at long range from the armoured 
cruisers. It is considered that with the powerful land 
defences carried out at Bizerta, as well as with the pro- 
tection of coast-defence battleships and torpedo boats, 
this port is safe from attack, and can at least hold 
out long enough for relief. The last stage of the 
manceuvres was intended to demonstrate whether a 
fleet in Africa could reach the French coast without being 
obliged to engage hostile squadrons, the one blocking 
the African port, and the other in possession of Corsica. 
Admiral de Courthille, commander of the Fretich forces, 
had two squadrons, the A at Bizerta, comprising the 
Formidable, Courbet, Amiral Tréhouart, and the coast 

defence ships of that port, and the D at Toulon, consist- 
ing of the Brennus, Hoche, Masséna, Carnot, the 
destroyer Le Hire, and the whole of the coast-defence 
vessels, torpedo boats, and submarines stationed there. 
The enemy’s forces were under the command of Admiral 
de Maigret. He had blocked the A squadron in Bizerta 
by stationing at Porto Farina the B squadron, composed 
of the Bouvines, Valmy, Jemmapes, Dupuy-de-Lome, 
Montcalm, Charner, Du Chayla, Cassini, and the 
destroyers Durandal and Fauconneau. He was himself 
at Ajaccio with the C squadron, consisting of the Saint 
Louis, Charlemagne, Gaulois, Iéna, Jauréguiberry, 
Pothuau, Latouche-Tréville, Chanzy, Cassard, and the 
destroyers Linois, Dunois, Espignole, Pique, and Epée. 
While the D squadron was passing through the Strait of 
Bonifacio on its way to Toulon it was attacked by the 
torpedo boats from Ajaccio. The Brennus was regarded 
as sunk, but the bright moonlight favoured the other 
vessels, which were able to beat off the attacking force. 
On July 28th the A squadron was in Bizerta, closely 
watched by the cruisers and destroyers of B at Porto 
Farina. The object of A was to rush the blockade and 
seek refuge at Hyéres, where it would be joined by the 
Toulon squadron. At a little before midnight July 28th, 
the cost-defence ships and torpedo boats steamed out of 
Bizerta and attacked the enemy’s cruisers, which retired, 
leaving the way free for the squadron. B signalled 
the news to Admiral de Maigret by the wireless 
telegraph instruments of the cruisers, which had 
been sent forward, and then followed A. As both 
forces were about equal, neither cared for an 
engagement, A being anxious to reach Hyéres, while B 
was waiting for junction with the powerful Ajaccio 
squadron. The French fieet took a direction to the west 
of Sardinia. Admiral de Maigret sent the armoured 
cruisers Charner, Chanzy, and Cassard westwards of 
Ajaccio to cut off the enemy, and the destroyers 
Espignole and Epée sailed due south, while the Pothuau 
and Dunois went south-south-west, where they were 
likely to fall in with the two squadrons in the event of 
their keeping on the same course. In the afternoon of 
the 29th Admiral de Maigret left Ajaccio with the 
remainder of his force. Wireless telegraph communica- 
tion was kept up between the cruisers of the B and C 
squadrons, and the latter continued to shape their course 
to cut off the enemy. As soon as the French saw the 
Ajaccio cruisers they fell back on B, which, having sent a 
number of its ships forward for signalling purposes, was 
in a state of inferiority. After a fierce fight B was 
defeated, and operations were stopped by the arbitrator. 

The three squadrons assembled on July 30th, when 
Admiral Gervais sent the A on to Salins, where it 
anchored the following day under protection of the 
batteries of the Iles d’Hyéres. During the night of the 
31st the enemy appeared in full force before Hyéres, and 
Admiral de Maigret divided his fleet into three divisions, 
the armoured cruisers patrolling between Porquerolles 
and Cape Sepet to keep watch over Admiral Besson’s 
squadron in Toulon and the narrow Hyéres channel, 
while the coast defence battleships were at a distance of 
ten miles to the south of the big channel, and the rest of 
the squadron was stationed to the south of the Titan 
Pass. During the night the torpedo boats forced the 
blockade, despite the heavy fire from the Linnois, but, 
being unable to discover the enemy, whose lights were, of 
course, extinguished, they returned. At daylight Admiral 
de Maigret bombarded Hyéres in the same way that had 
been done at Bizerta, that is to say, the armoured 
cruisers first of all shelled the forts, and, having drawn 
fire from the batteries, the battleships advanced to 
shorter range, attacking in turns. This was continued 
all through the day, and the results were again held to 
prove the superiority of the land defences. 

The Gustave Zédé and Gymnote had been sent from 
Toulon to Salins, and, navigating under water the whole 
of the way, ran the blockade without being observed, 
and joined the A division. They both took part in the 
operations and the Zédé is said to have torpedoed the 
Brennus at a distance of 300 metres, and the Gymnote 
struck both the Jauréguiberry and Charner, but it is not 
quite clear whether these feats were actually accomplished. 
At night Admiral de Maigret withdrew to a sufficient 
distance to be safe from a torpedo attack, and again 
divided his fleet to watch the three passes through which 
Admiral de Courthille might attempt to rush the blockade. 
The necessity of keeping at such a long range naturally 
weakens the efficiency of the blockade, and_ before 
daybreak Admiral Besson was able to leave Toulon and 
make for Hyéres, observed only by the Dunois, which 
conveyed the news to Admiral de Maigret. The enemy’s 
battleships were then divided into two divisions, each 
with a division of armoured cruisers at the rear, and in 
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this formation awaited the combined Trench forces. 
Admiral de Courthille’s fleet left Hyéres in line. When a 


distance of 4000 metres the enemy's armoured cruisers 
made a rear attack on the D squadron, which was only 
saved by Admiral Besson concentrating his forces and 
turning on the cruisers, which were overpowered and 
withdrew, and the A squadron, being unable to withstand 
the tremendous firing of the battleships, retired under 
shelter of the land batteries. In this position the enemy 
was at a disadvantage, and appeared to suffer heavily. 
Admiral de Maigret, at one moment, advanced to within 
800 metres of the French, when the torpedo boats were 
sent to the attack. They were caught in a terrific fire, 
which was held to have destroyed every one of them. 
After vigorous fighting, lasting an hour and a- half, 
operations were stopped. Before returning to Toulon, on 
August 6th, for the usual coaling experiments, Admiral 
Gervais carried out an experiment to ascertain whether it 
was possible to surround a squadron, while engaged with 
another of similar speed, by a second squadron steaming 
three knots more. The enemy’s fleet, represented by a 
number of cruisers and destroyers, was supposed to steam 
at 12 knots. This was engaged by a squadron of batitle- 
ships of the same speed which kept up a running fight in 
parallel lines. Meanwhile, a squadron of armoured 
cruisers steaming at 15 knots got round the rear of the 
enemy, which tried to escape by an oblique movement. 
The movement was imitated by the battleships, which 
still kept parallel to the enemy, while the armoured 
cones advanced along the other side and completed the 
circle. 

After agitating so strongly for swift and light cruisers, 
contrary to the opinion of the Naval Commission, who 
are opposed to the indiscriminate sacrificing of armament 
for speed, the French parliamentary critics of naval 
affairs will doubtless be surprised at the part played by 
the battleships in the recent manceuvres. All through 
the operations the light cruisers were employed exclu- 
sively for scouting purposes. They were extremely 
useful for this work, and performed it admirably. With 
the aid of wireless telegraphy the heavy division, waiting 
in the ports ready at any moment to go out and force the 
enemy to battle, were able to follow the movements of a 
hostile fleet. In engagements the light cruisers scarcely 
did any fighting at all, and were entirely at the mercy of 
the powerful armoured cruisers, like tae Dupuy-de-Léme, 
which practically annihilated the light division in the 
battle of Cherchell. The whole of the fighting fell on the 
battleships and armoured cruisers, which, off Hyéres, 
approached to within 900 yards, though whether it would 
be possible to get to such close quarters in actual warfare 
may be open to question. The torpedo boats gave poor 
results in engagements on the high seas. They were 
all destroyed before they could do much harm. For 
coast defence they proved serviceable, and were very 
effective in keeping the enemy at a respectful distance 
from Hyéres. The subordinate part played by the sub- 
marines has occasioned some surprise among the French; 
but this is perhaps to be explained by the fact that the 
manceuvres with the submersible boats were this year 
entirely distinct. and were carried out at Brest under the 
direction of Admiral Fournier. During a fortnight there 
was a series of manxuvres demonstrating the value of 
torpedo boats and submersibles for coast defence, and on 
one occasion the submersibles accomplished what is 
regarded as a remarkable feat by running from Cher- 
bourg to Brest in choppy seas. Admiral Fournier 
declared himself highly pleased with the behaviour of 
the submersibles. and was enthusiastic over the “ resist- 
auce ” of those who manned them. And well he might 
he, for the men were constantly in a temperature of 38 
and 40 deg. Cent. 








A NEW ROUTE TO AUSTRALIA. 
By Sta¥rFORD RaNsoME, M. Inst. C.E. 

Aut through the Victorian era the world has been 
diminishing in size. Yet, although our improved methods 
of travel permit us to accomplish in a week a journey 
which would formerly have taken a month, the time 
occupied in travelling between England and Australia 
has not been shortened by more than a few days during 
the last twenty years. This has been because there has 
been no means of utilising the railway to any extent to 
assist us in getting from the one place to the other. 

What can be done in the way of shortening distances 
to far countries by means of railways has been best 
illustrated by the journey between England and Japan. 
The six days’ rush across the North American continent 
enables us now to make the journey, with luck, in some 
twenty-eight days, or even less, thus halving the time 
taken by the old, and still popular, route by steamer vid 
Suez, Colombo, and Hongkong. 

And now we are told that the completion of the 
Siberian and Manchurian railways will open up a new 
route between Europe and Australia which will make it 
possible to travel from London to Port Darwin in seven- 
teen days. 

Accepting the above figures for the moment as accurate 

-for assuming that the forecasts of the optimistic with 
regard to the speeds of trains on the completed Trans- 
Siberian line will be realised, it might be possible to 
complete the journey, during certain seasons of the year, 
in the time named—it is as well to point out that even 
when the traveller arrives at Port Darwin he will not be 
anywhere near his journey’s end, if his destination is the 
business regions of Australie. Port Darwin, situated 
towards the centre of the northern coastline of that vast 
continent, and thousands of miles as the crow flies from 
any of the great trade and political centres, is at the 
present day absolutely worthless as a dumping-ground 
for the visitor tc Australia, unless he should wish to 
emulate in real life as an explorer the fictitious wander- 
ings of “de Rougemont.” 

ue, there exists at Port Darwin a railway by which 
he can run southwards to Pine Creek, a distance of 145 





miles. But this will merely serve to take him still further 
into the wilderness. Should he wish to reach civilised 
Australia from this point, he must either undertake an 
overland journey of 1600 miles, mostly through a water- 
less country, to pick up the railway in New South Wales 


or Queensland; or rather over 1000 from Pine Creek, due | 


southwards, to join the South Australian system at 
Oodnadatta. 

Until, therefore, one or other of these two stretches of 
country has been bridged by a railway, the proposed new 
route to Australia vid Siberia is in practice as much in 





want from the outside world. It certainly would not 
be worth Australia’s while to go to great expense to 
cater for the white men who live in the China, Japan 
and the Malay States, for they are not numerous enough to 
warrant the expense. The coloured population of those 
countries do not require mutton, or wool, or horses, or 
coal, or wine; and their own requirements, as far as food. 
stuffs are concerned, they can produce much more cheaply 
on the spot. Even should they require Western Australian 
timber, which is probable enough, this could be shipped 
direct much less expensively than by taking it a portion 
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TRANSASIATIC ROUTE TO AUSTRALIA 


the clouds as it would be were it proposed to make the 
journey in a flying machine. 

Strenuous efforts are now being made by certain 
influential people in Australia to overcome the difficulty 
by constructing such a railway over one of the two routes 
above mentioned, and to forward this end a “ North 
Australian League” has been formed, with its head- 
quarters in Melbourne. Its object, we are told. is to 
offer gratuitous advice and assistance to all and sundry 
who may be interested in the projected Trans-Australian 
railway (north and south), and to “ do everything possible 
to assist in formulating and carrying out the preliminary 
measures.” 

One of the main arguments used by the League is that 
such a railway would open up a commerce between 


of the journey by railway. Again, a Trans-Australian 
railway from north to south would not go near the 
timber country, and, therefore, could not help the 
exporters in any way. 

Should Australia seriously contemplate catering tor 
the wants of the Far East, she will have to cultivate 
northern or tropical Australia, and before it will be worth 
while connecting Port Darwin with Northern Australia 
she will have to entirely alter her labour laws. It is 
admitted by the most violent opponents of coloured 
labour that tropical Australia cannot be cultivated by 
white labour. It is, therefore, destined to remain a 
wilderness, in spite of railways, until such time as the 
importation of coloured labour is permitted. 





It is not my purpose to discuss here the coloured 


Australia and the Far East, and would provide more | labour problem, which is an extremely difficult one. 
particularly an outlet for Australian products in the | There are many reasons ugainst coloured immigration, 


Dutch Fast Indies, the Malay Peninsula, the Philippines, 
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China, Japan. and even Eastern Russia. While an in- 















i but the fact remains that Northern Australia will be 


useless, and a great source 
of strategical danger to the 
Commonwealth, until it is 


S populated. If the railway 

* would effect this it would be 

a) welcome indeed; but as it 

P a is impossible to colonise a 

ie Ad country unless labour is 
S 


forthcoming to utilise the 
land, it would be absurd to 
suppose that the railway in 
itself could do much towards 


w 
fe solving the problem. 

: One can go beyond this 
ba and say that, if the Federal 
“ Government were  enor- 


mously wealthy and did not 
know what to do with its 
money, a north and south 
railway would be worth while 
considering as a first step 
towards an opening for trade 
in the very far future, and 
also for the sake of more im- 
mediate strategical advan- 
tages that it might offer. 
But the financial chaos 
which now reigns in Aus- 
tralia, mainly due to the 
economic revolution which 
has been brought about by 
the Federation, but accentu- 
ated by the drought, has left 
the Government very short 
of money. This state of 
things must last for some 
years, until the Federal Government has felt its feet. 


rt 


creased commerce in that direction would be a very | One may judge of the severity of the financial strain 
desirable thing, it is to be feared that a great deal more | when we find even such large - minded and enter- 


than a mere railway would be required to effect this. Time 
and altered conditions would have to be brought to bear 


prising statesmen as Sir John Forrest calling out 
or retrenchment. While such is the case, it is clear 


to assist the railway before it could he of any profit toits | that an undue expenditure on railways cannot be 
shareholders. At present Australia is not a manufacturing | undertaken. And it would seem that with the “east 


country, and al 


can be made so, we must bear in mind thateven if their 


assumption is correct, this canndt be effected in a day. 
It is manufactured articles that thp Far Eastern countries 


though the strong Protectionists would | to west ” Trans-Au ; 
have us believe that by dint of imposing heavy tariffs it and Fremantle ripe for decision, and a dire necegsit 


stralian scheme, between Sydney 


ity 
foy the commercial interests of Australia, that the 


time for promoting a still more elaborate and costly 


'stheme, the immediate advantages of which are not 
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apparent, has been ill chosen, Tue Encinezr has 
devoted a good deal of space to the Sydney-Fremantle 
Railway lately, and so I need say but little about 
it. 1 would, however, emphasise the fact that from 
end to end it runs through a white man’s country, 
and that its commercial success is assured in advance. 
No doubt the construction of the east to west railway 
will be of far more advantage to West Australia than to 
the other States, but it will benefit the whole community 
in a marked manner, and it would be a pity if the well- 
meant efforts of the North Australian League should 
have the effect of damaging its prospects in favour of the 
hypothetical advantages of their own particular scheme. 

“fo turn now to the question of the route from London 
to Port Darwin, vid Paris—Moscow—Port Arthur—Hong- 
kong—Manila, we are told that the journey from Calais 
to Port Arthur will occupy ten days. This, allowing a 
quarter of a day between London and Calais, leaves 64 
davs for the sea journey from Port Arthur to Port Darwin. 
Thus we are to arrive in Australia in seventeen days 
from London. Should the north to south Australian 
railway be built, and without it the route would be 
valueless, a further three days—making twenty in all 
would suftice to bring us to Adelaide or Sydney. 

This would be a remarkable and splendid achievement. 
The route from London to Moscow | know quite well; 
and I was also present at the formal ceremony of the 
Benediction by the Russian clergy of the first elaborate 
trains de luxe which were to do the Siberian service. 
There is nothing to find fault with in the provision made 
for the comfort of passengers on that long journey of 
5500 miles. In dealing with the time-table, however, no 
allowance appears to have been made for the lengthy 
and terrible Siberian winter which will prevail practic- 
ally throughout the entire length of the line. 

Quite apart, however, from the inevitable delays on the 
railway, anyone who has had experience of the Gulf of 
Pe-chi-li in the winter time, as 1 have, can vouch for the 
fact—the delays will not end with the railway at Port 
Arthur. A couple of years ago, after the port was 
nominally open, I was ten days in getting from the Gulf 
of Pe-chi-li to Shanghai, about a sixth of the journey 
which, according to the promoters of the new route, is to 
be accomplished in 6} days. Some months before that, 
when the port was supposed to be closed, it took me 
twelve days to get to Shan-hai-kwan from Japan, a journey 
which in the summer would have occupied four. Nor 
were these exceptional experiences at that time of year. 

Herewith I send you two maps illustrating the route 
in question. On paper the scheme looks well. In 
practice I can see but little that would be attractive 
even to the man who is pressed for time, except, per- 
haps, at certain seasons of the year. In any case it is 
impossible to see any advantages in it which would 
warrant the expense of a North and South Trans-Austra- 
lian railway on the strength of the traffic that might 
ensue therefrom. 








LRITISH AND FRENCH SUMMER TRAIN 
SERVICES IN 1902. 
CHARLES RoUs-MARTEN, 

No. L 


ContinuinG the practice which I have pursued for 
some years of offering a general review of the principal 
summer train services of Britain and France. I now pro- 
ceed to set forth what is being done during the current 
season in the way of improvements. 

As on former occasions, I desire to make it clear that 
[ treat the subject not from the commercial or travelling 
standpoint, but entirely on the basis of engineering pro- 
yress or retrogression in respect of speed—that is to say, 
| do not pretend to give an exhaustive detailed account 
of all the valuable advances that have been made with 
regard to the accommodation and convenience of the 
travelling public, the multiplied seaside services, kc. A 
review of that kind comes rather within the province of 
the non-technical journals. I shall therefore content 
myself with indicating what is being done this summer in 
the direction of progress as to speed, or, in other words, 
of time saving on behalf of travellers. Also, in accord- 
ance with my rule of previous years, I shall take, in the 
order of “ Bradshaw's Guide,” those British and French 
railways which furnish me with subjects for comment 
upon the lines which I have just laid down. 

Following this course, the Great Western coines first. 
It is pleasant to notice that the modern tendency to 
enhanced smartness, which has come in under the reign of 
Sir Joseph Wilkinson and Mr. T. I. Allen, still pursues 
its steady onward course. Several valuable improve- 
ments have this year to be accorded to the Great 
Western. Its “longest non-stopping run in the world,” 
namely, Paddington to Exeter, 193} miles, is performed 
this year by two down trains, as well as by two up. 
Also the quickest transit time between Paddington and 
Exeter is still further shortened by one minute, bringing 
it down to 3h. 87 min., which is now the time by three 
out of the four non-stopping trains, representing an 
average of 53°6 miles an hour from start to stop, without 
any allowance being made for the bad slacks round curves 
at Bath and on the Bristol-avoiding line. Special interest 
attaches to the second of the non-stopping down trains 
from the fact that it is in reality a relief, or advance, part 
of the 8 p.m. express, which has run for more than 
twenty years, having become famous in the old broad- 
gauge days. Under the new arrangements the fast 
Devonshire and Cornwall part of that 3 p.m. train starts 
at 2.55 and runs all the way to Exeter without a stop in 
3 h. 87 min. instead of being delayed successively at 
Swindon, Bath, Bristol, and Taunton, and occupying 
4h. 20 min. on the journey. This is clearly an immense 
na Mi we The other Paddington to Exeter non- 
stoppin walp, which, ag heretofore, starts at 10.35 a.m., 
is accelerated to e the run to Plymouth in exactly 
There are 
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5 b., and to Penzance in 7h 61 min. 








numerous other accelerations and improvements in the 
Great Western services between London and the West, 
but as they do not involve any actual advance in the 
average speeds already existing on the line, although 
representing a great amelioration of the trains as they 
previously ran, it does not come within the scope of the 
present article to deal with them. As showing, however, 
the wholesale character of this summer’s advance, I 
may observe that the 5.30 a.m. newspaper express is 
accelerated by 20 min. to Bristol, 57 min. to Plymouth, 
and 94 min. to Penzance, while the 6 p.m. express, which 
now starts at 6.25, is expedited by as much as 67 min. to 
Exeter and 85 min, to Plymouth. This sort of thing tells 
its own story without need of comment. 

But perhaps the most spectacular departure of the 
Great Western for the current summer has been that 
taken on its northern main Jine. For several years it has 
been bettering its time between London and Birming- 
ham, but this summer its forward step is a very long one, 
no fewer than three down expresses having been put on, 
to run the whole distance of 129 miles 25 chains without 
a stop in 2 h, 20 min., thus averaging 55°3 miles an hour 
from start to stop, while the new up train accomplishes 
the journey in the same time. All three down trains slip 
coaches at Leamington; those slipped by the 11.25 a m. 
train are booked to stop there in 112 min. from the 
Paddington start, a distance of 106 miles 4 chains, giving 
an average of 56°8 miles an hour. The other two trains 
take a minute longer on the journey and so average 
56°3 miles an hour. This is certainly very fine work, 
and, as I have ascertained by personal observation on 
previous occasions before the present quickened timing 
came in, the prescribed task can be performed with the 
utmost ease by the new Great Western 6ft. 8in. engines 
of the “ Atbara ” class. 

There do not appear to be any novelties calling for 
notice in the case of the London and South-Western; 
London, Brighton, and South Coast; South-Eastern and 
Chatham; and Great Eastern lines. Practically the same 
services as last year are maintained, while on the Great 
Northern the only new departure of interest is the book- 
ing of the mid-day Anglo-Scottish express from King’s 
Cross to Doncaster, 156 miles, without a stop. The 
timing is not at all fast for that enterprising line, namely, 
3h. 1 min., averaging a small fraction under 52 miles 
an hour. 

Coming to the London and North-Western, however, 
which so long bore the reputation of being the “ gentle- 
manly ” line and which adhered to the tradition that “40 
miles an hour was the proper speed at which a gentleman 
should travel,” so large and important a movement in 
advance is encountered that one is carried back with 
much gratification to the palmy days of 1895-96. For 
once again, after more than five years of relative slack- 
ness, we meet with booked speeds exceeding 55 and even 
56 miles an hour from start to stop. The London and 
North-Western holds so completely the key of the railway 
situation between London and the three other principal 
commercial centres of England—Manchester, Liverpool, 
and Birmingham—and is, therefore, so entirely master of 
the position that no real competition on the part of any 
of the other lines that run to those places has hitherto 
been possible. It is true that the Great Western line 
has long carried on a very creditable rivalry to Birming- 
ham, and the Midland to Manchester, but the 16 miles 
longer distance in the former case and the extra mileage, 
combined with enormously greater difficulties in the 
latter, make it quite impossible that either of those rail- 
ways can seriously compete with the London and North- 
Western in point of time, should that line really 
“extend ”’ itself and male a determined effort to mono- 
polise the trade. For it is perfectly feasible for the 
London and North-Western to run from Euston to 
Manchester, or Manchester to Euston, in the even three 
hours whenever that shall be deemed feasible, and to do 
it, moreover, with engines of the same type that are now 
employed on the line. It might be necessary, no doubt, 
in that case to run the trains in duplicate, but as now a 
pilot engine is always taken when the load exceeds what 
is reckoned as “ seventeen coaches,” this would not con- 
stitute a serious impediment. But although the Midland 
route between London and Manchester by way of the 
new cut is very slightly longer than the London and 
North-Western, the road is so enormously more severe 
that the feasibleness of performing the journey in three 
hours under existing conditions may reasonably be 
doubted. Similarly, as the result of the trip on the Ist 
inst. plainly demonstrated, the run from Birmingham to 
Euston could readily be done in 1 h. 45 min. if this were 
desired, and that without exceeding the maximum speeds 
which have been habitually run by the Anglo-Scottish 
trains on the same railway for many years past. Now, 
the Great Western could certainly run from Paddington 
to Birmingham in the even two hours at a pinch. 

Two or three years ago I myself performed that 
journey of 129 miles 25 chains in 132 min., with 
No. 8878 “ Atbara”’ on, and David Hughes driving, in 
spite of casual delays, which absorbed fully thirteen 
minutes. But as a matter of “practical politics” the 
Great Western’s handicap of more than sixteen miles 
extra distance must necessarily debar it from any severe 
competition with the North-Western until its new and 
shorter route shall be open for traffic. Thus, as I have 
said, the London and North-Western manifestly holds 
the key of the position as regards Manchester and Bir- 
mingham, for no rival line can even look at Liverpool 
competitively, and Great Northern and Great Central 
lines are now as much “out of it” as regards London 
and Manchester competition as the Midland in respect of 
any practical rivalry between London and Birmingham. 
Clearly, then, the new departure of the North-Western 
in spontaneously conceding to the public the benefit of 
half an hour's acceleration between London and Man- 
chester each way and twenty minutes between London 
and Liverpool deserves cordial recognition, and, judging 
from the vast traffic carried by the expedited trains ever 
since their acceleration, it is evident that the forward 





step taken by Mr. Harrison and Mr. Turnbull meets with 
very hearty appreciation on the part of the travelling 
public. 

It was just eighteen years ago—namely, in the summer 
of 1884—that the time between London and Manchester 
was first reduced from 44h. to 4h. 15 min., this being 
done on all the three routes which then competed— 
North-Western, Midland, and the Great Northern with 
Great Central. It is true that by means of a sort of 
casual off-shoot from the morning Irish mail it has been 
possible during the last year or two to get from London 
to Manchester in 4 h. 10 min., but the a time by the 
ordinary expresses and by all of the up trains remains at 
4h.15 min. Since the Great Central secured separate 
access to London the joint competition to Manchester 
previously carried on by that line in association with 
the Great Northern finally disappeared, leaving the 
North-Western and the Midland the sole competitors 
for the trade between London and the Cotton City 
What the North-Western did on the Ist June was to ru « 
two trains between Euston and Manchester vid Crewe, 
each way in 3 h. 45 min., and between London and 
Liverpool in 3 h. 55 min., besides accelerating several 
trains to 3 h. 50 min., or four hours in the case of 
Manchester, and to four hours in the case of Liverpooi. 
In all these cases the bulk of the work had to be done 
between London and Crewe, not only because the 
Liverpool and Manchester portions run separately from 
that point, over an easier road, but also because the 
timing was made much harder over the London-Crewe 
section. Thus the long non-stopping run of 158 miles 
from Euston to Crewe was timed to be done each way in 
2 h. 55 min., or at an average speed of 54:1 miles an hour. 
The 10.40 a.m. down train was booked to stop at Stafford 
instead of Crewe, and to pass the latter station, 
2h. 25 min. being allowed for the run of 1834 miles to 
Stafford—averaging 55°2 miles an hour, while the same 
arrangement applied to the corresponding up train. On 
July 1st, however, Crewe was substituted for Stafford as 
the “splitting” station of the down train, while two 
minutes extra were allowed the up train from Stafford to 
Euston. The 8.30 a.m.up train from Manchester vid the 
Potteries was allowed 3 h. 50 min., the extra five minutes 
in spite of the shorter distance being required through 
the necessity to make various stops during the passage 
over the North Staffordshire line, but the final run up to 
Euston from Lichfield, 116} miles, in 2 h. 5 min. was the 
fastest timing shown by any of the new trains, represent- 
ing an average of 55°9 miles an hour from start to stop. 

Birmingham came in for its share of the London and 
North-Western summer improvements, the time to and 
from Euston being reduced to 2 h. 5 min. for the 113 
miles, without any intermediate stop, thus representing 
an average speed of 54°2 miles an hour. But this was 
quite eclipsed on the 1st inst., when a new train was put 
on, to leave Birmingham at 5 p.m. and reach Euston at 7, 
therefore doing the 113 miles in the even two hours, and 
averaging 56°5 miles an hour. 








DOCKYARD NOTES. 


CLASSIFICATION of ships is a vexed question, and when the 
official service report at Portsmouth spoke of the Japanese 
‘‘battleship’’’ Asama, the authorities were using their 
common sense against out-of-date convention. For the 
Asama—-unless battleship is to mean a slow armeured ship— 
is essentially a ship for battle of any sort, and probably a 
match for any vessel we had at Spithead. Butit is possible 
to have too much of a good thing, and we cannot con- 
gratulate the: important personage to whom the Court 
circular is entrusted. The Carlo Alberta as a ‘‘ battleship’’ 
may pass, but we really think the King of Poriugal’s battle- 
ship, Dom Carlos, is carrying things unduly far. 





However, the naval experts of the daily Press do not seem 
to have done much better, with the notable exception of Sir 
William Laird Clowes, whose account of the review in the 
Daily Mail was singularly good. Our old friend the Daily 
Telegraph made its bid for fame with adjectives, and even out- 
did Miss Marie Correlli in that direction. Its passage :— 
‘‘Nimble sailor boys, who manned all the perilous yards and 
masts (sic) of the picturesque sailing ships relieving them 
from their trying position ’’ is a gem that should be remem- 
bered for many a day. Mostly ‘‘ our special correspondent ”’ 
laid himself out to explain things, and a store of unconscious 
humour has been the result. In this direction the first prize 
should go to the Daily Chronicle for the explanation of the 
gridiron manceuvre vouchsafed by a correspondent at South- 
ampton. The “‘gridiron’’ is ever a stumbling-block to the 
‘‘ naval expert,’’ but the conception that the ships participat- 
ing are hostile squadrons shows that original ideas are by no 
means dead. 





THE report that Japan had ordered two cruisers ‘ better 
than the County class”’ in this country has been contradicted. 
It may be remarked that Japan got them years ago in the 
Asamas ; but the truth of the matter seems to lie in the fact 
that Chili has sounded in various quarters as to customers 
for the new white elephant battleships that she ordered at 
Elswick and Barrow in the jingo fever of a few months ago. 
The arrangement to hand one over to Argentina has been 
discovered to lack points. Like the British Admiralty in the 
manceuvres of a few years ago, Chili has discovered that, 
given two fleets in the proportion of 4 to 3, the addition of a 
unit to each does not preserve the proportion. It cost our 
Admiralty a maneeuvre ‘“‘ war’’ to ascertain that fact, and it 
seems to have taken Chili a considerable while to find out. 
In any case, the ships are too good to be wasted on South 
American republics. 








Towarps the close of last year arrangements were 
made for the e: ement of a party of surveyors from Australia 
for the surve of the roposed railway extension from Serembam 
through Kuala Pilah to Roala Gemas, on the Johore toundary— 
Malay States—some 54 miles. A provision of 87,000 dols. has been 
made for this survey, which is now in hand. With the completion 
of the extension to Kuala Gemas, there will remain only the State 
of Johore to be traversed, say 120 mi'es, to complete the line from 
Penang to Singapore, 
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THE HULL AND BARNSLEY RAILWAY 
EXTENSION. 
To-morrow (Saturday) the newly-made Hull and Barusley 
Extension Railway, about nine miles in length, which traverses 
one of the finest undeveloped coalfields in South Yorkshire, will 
be opened for passenger traffic. The line as yet cannot be 
said to be an important undertaking so far as regards 
passenger traffic, but as a coal railway it is of the uttermost 
importance, inasmuch asit passes right through what up to 
1874 was considered one of the finest undeveloped coalfields in 
the country, extending from Hemsworth to Heckleton, 
measuring about 80 square miles in extent. Three large 
collieries have been sunk in the coalfield, and the Carlton and 
Grimesthorpe Colliery Company has secured the Frickley 
estate, and has for a considerable time been preparing for 
sinking two of the finest shafts in the country, a task which will 
take three or four years to accomplish. The new line takes the 
Manvers Main colliery, Wath, the Heckleton colliery sunk on 


the estate of Lord Halifax, where over 2000 tons of capital | 


coal are raised each working day. It also passes near the 
proposed Frickly colliery, thus forming an important 
feeder to the Hull and Barnsley, which it joins near Wrang- 
brook, within a short distance of the Denaby and Cadeby 
branch line. There are three stations for passenger traffic. | 
One is situated at Wath, between the existing Midland and 
Great Central stations. The second station is in what is 
locally known as Lidgett-lane, and is called Heckleton and 
Thurnsco, and will accommodate a thriving colliery district 
which a few years ago was a purely agricultural area. There 
is a third station, which will be known as Moorhouse and 
South Elmsall, and will also accommodate a thriving district. 
The line, after leaving Wath, passes under the Midland at 
Ings-lane, and goes on through Darfield, where there is a 
heavy cutting passing beyond Heckleton. The Midland and 
Swinton and Knottingley lines are crossed by heavy girder 
bridges. The new line, after passing Frickley, proceeds 
south and North Elmsall to Wrangbrook, where, as 
stated, it joins the Hull and Barnsley line, and thus gives 
access to the important collieries on its route of a direct and 
independent route to the chief shipping port with which 
South Yorkshire coalowners trade. 








Mr. F. W, Wess.—An evening journal published last week a | 
categorical statement that Mr. FW. Webb, the chief mechanical | 
engineer of the London and North-Western Railway, had sent in 
his resignation. This statement is to be ranked with dozens of 
others, for the making of which the cheap evening London papers 
are gradually becoming notorious. There is not a syllable of truth 
init. The following extract from the chairman’s speech at the 
half-yearly meeting, held on August 13th, puts the facts very 
clearly :—‘‘There is one other subject which has given me a 
certain amount of distress within the last twelve hours, and that is 
that the newspapers have published that our principal mechanical | 
engineer, Mr. Webb, has resigned. Well, that, I beg to assure | 
you—and I hope my words will go forth as widely as possible—is | 
not the case. I should be only too sorry, knowing him as I have 
for the past thirty years and more—and J am sure that you would be 
sorry—that such a particularly able and loyal officer should resign. | 
Of course, he is getting on in years, as we all are, and the time will | 
come when undoubtedly he will give up the arduous task he now 
has, and seek that retirement which he has so justly earned; but 
to say at this moment that he has resigned is absolutely untrue. 
I regret most sincerely that such a report should have been put in 
the papers, and I take this, the earliest opportunity, of giving the 
fullest coptradiction to it.” 





QUADRUPLEX TWO-STAGE AIR 


COMPRESSORS. 


Ovr readers will no doubt remember that in our issue ci 
June 29th, 1900, we illustrated and described a compact 
form of portable air compressor made by Reavell and Co., o/ 
Ipswich. This firm has since that date gone on makirg 
developments in this type of air compressor, and we have 
recently had an opportunity of seeing at work one of it: 
latest and largest type of stationary quadruplex two-stage air 
compressors. This latter machine is constructed generally 
on the lines of the smaller air compressors, but it differs 
in a number of details, notably in that the air is compressed 
in two stages. There are other points of difference which 
would, we think, be of interest to our readers, and we there- 
fore propose, with the aid of the accompanying illustrations, 
to give a full description of this interesting plant. 

It is, as we have already stated of the quadruplex type, 
that is, it has four cylinders, arranged radially, at equal dis- 
tances round a common crank pin. In this respect it is 
exactly similar to the machine we have already described. It 
is single-acting, and has a relatively small stroke, so as to 
permit of a high revolution speed. This has been done so as 
to allow of direct connection to high-speed engines. In the 
particular instance which we are describing, however, the 
compressors, of which there are two, are not—as will be seen 
from the illustration—direct-coupled to the engine, but 
through the medium of a Hans Renoldchain. The circular 
compressor tanks on each end of the frame of the machine 
are exactly similar to one another, and each constitutes a 
complete two-stage quadruplex compressor. In Fig. 1 we 
give sectional views of one of these tanks, showing the 
internal arrangements. The compressor tank or casing is so 
called because, while the cylinders are placed in it, it also 
affords space for inter-cooling, as we shall describe later on. 

The makers inform us that they have arranged this machine 
for a two-stage compression for two reasons. First, because 
they have found that with machines of 120 to 150 cubic feet 
per minute capacity and upwards it is a distinct economy to 
go to the extra expense of performing the compression of the 
air in two stages, with pressures of 80 1b. to 100]b. per 
square inch as used for pneumatic tool work. 

In support of this contention they inform us that quite 


| recently they have had to investigate a case of an American 


single-stage compressor of the same delivering capacity as the 
machine we are describing, namely, about 285 cubic feet. 
This machine required 55 brake horse-power when delivering 
this amount of air at 100 lb. pressure. The Reavell air com- 
pressor, so the makers tell us, requires 58 indicated horse- 
power, and as the efficiency of the engine is 85 per cent. the 
power available at the engine shaft is 49 horse-power. The 
efficiency of the chain drive is taken at 92 per cent., leaving 


| some 45 effective horse-power as the amount required to 


drive the compressor. . These figures show a gain of about 20 
per cent., and Messrs. Reavells assure us that this quite 
agrees with other figures which they have obtained. They 
have even found in some cases a saving of 25 per cent. by the 
use of two stages in large size compressors, with pressures of 
100 1b. In addition to this economy there is certainly an 
advantage in two-stage over single-stage machines, in that 
the former bring up the air pressure to the delivery point 
with a jerk at the end of each stroke, which the lattey do not, 
thus causing more wear and tear jn the single-stage than is 
experienced in two-stage machines. 

The other reason is that the arrangement enables each line 








of parts tomaintain a constant thrust upon the connecting-roq 
gudgeon, and crank pin, so that silence in working is secured 
after considerable wear has taken place. As a matter of fact 
the machine which we saw at work had been running 
almost continuously for several months, and we were struck 
with the practically complete absence of noise, either from the 
running parts or from the air valves. The air cylinders are 
10in. and din. in diameter respectively, the ratio between 
them, therefore, being as 3 to 1, since the larger cylinder jg 
annular in form. The piston stroke is 5in. 

The air is admitted to the centre of the tank through the 
openings at the end and through an automatic inlet arrange. 
ment, which can be seen in the general view, but which is 
perhaps, better shown in the section Fig. 1. This is an 
ingenious device, whereby the supply of air is controlled by 
the pressure of the air on the delivery side, so that when no 
air is required from the compressor the inlet valve is auto. 
matically closed. The way this is brought about will be 
readily understood from Fig. 2. Here it will be seen that 
the inlet consists of a valve formed of two concentric rings 
one fixed and the other movable, fitting closely together, and 
both provided with port openings. These are so arranged 
that by the revolution one way or the other of the movable 
ring they are either opened or closed, the holes in the outer and 
inner ring coinciding in the one case, and being covered up in 
the other. It is the inner ring, or piston valve as it really is, 
which moves. This is fixed to a spindle, which also has 
attached to it a lever carrying a weight and provided with a 
spring. Fastened to the under side of the lever is a small 
piston-rod, the piston of which is inside a cylinder, the under 
side of which is in communication with the air delivery pipe, 
When the compressor is working normally, and the com. 
pressed air is being used for doing work, the valve is in the 
position shown in the figure, that is to say, the ports are 
open. Should, however, the demand for air cease, the 
pressure will at once tend to rise in the delivery pipe, and 


























DIRECT DRIVEN AIR COMPRESSOR 


when it has reached a certain amount the piston is lifted in 
the cylinder sufficiently far to cause the lever to rise, and in 
doing so turn the valve so as to close it. No air can then 
enter the compressor tank, and consequently it will be easily 
seen that very soon a vacuum is formed in the suction 
chamber, and the machine, since it is doing but little work, 
absorbs proportionately less power. 

The governor is provided with three speed pulleys—a 
custom which we understand is always pe by the 
makers—so that the driver can set it to run within the 
limitations thus provided at the speed best suited to the 
average amount of air required for the time being. In 
addition to this there is a governing device on the throttle 
valve which acts on the same principle as that which governs 
the air inlet regulator already described. A small cylinder is 
in communication with the air delivery pipe, and the piston- 
rod of this cylinder is so connected with a lever on the throttle 
valve that when the pressure reaches a certain limit the 
throttle valve is closed, saving for a small bye-pass, which 
allows just sufficient steam to reach the cylinder of the 
engine to prevent the latter from stopping. When the air 
pressure in the delivery falls below the limit the throttle 
valve is again opened, and automatically the engine speed is 
quickened. We watched the working of this apparatus on 
the occasion of our visit to Ipswich, where we were enabled, 
through the courtesy of Ransomes and Rapier, in whose 
works the plant is installed, to examine it carefully. The 
variation in air pressure was not much over one pound, and 
the engine and compressor were working entirely by them- 
selves and without attention. Messrs. Ransomes and Rapier 
informed us that they had every reason to be satisfied with 
the whole apparatus, which had given practically no trouble 
at all, and which had been of very great assistance to them 
in the carrying out of the contract for the Nile Dam sluices, 
which contract had, largely owing to their having installed 
the compressor and adopted pneumatic tools, been completed 
well in front of time. 

Turning now to a further examination of the sectional 
drawings, it will be seen that each of the gudgeons on the 
connecting-rods is provided with two milled-out passages. 
These coincide with two ports in the piston during the 
suction stroke, but are blinded from these ports during the 
delivery stroke. Thus, during each suction stroke the air is 
admitted on to the top of each piston without having to pass 
through any suction valves, and when the piston is complet- 
ing its suction stroke and the crank is turning the bottom 
centre, the piston overruns ports cast in the side of -the 
cylinder and allows a free communication of air from the 
suction chamber to the top of the piston. This is done with 
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the object of allowing the cylinders to fill with air at 
atmospheric pressure without any attenuation. On the 
delivery stroke the air is forced t rough the delivery valve 
and passes into a receiver, or space, between each of the two 
cylinders of each compressor. These spaces are all inter- 
connected with copper pipes, thus equalising the pressure in 
the different parts of the machine, these pipes being zig- 
yzagged so as to make the capacity as large as possible. 
The cranks to which the compressor rods are attached are | 
so arranged that when any one of the four low-pressure | 
cylinders is compressing its air the opposite high-pressure 
eylinder is performing its suction stroke. There is, as ex- 
lained, 2 complete connection between all the receivers, and 
fence the air, as it is delivered from the low-pressure cylin- 
der on one side, has to pass completely round the tank to the 
opposite high-pressure cylinder, through the zig-zagged pipes, 
pecoming cooled to normal temperature in its passage, the 
pipes, of course, being in a water bath. The air passes 
through the suction valves in the high-pressure cylinders, and 
on the delivery stroke is forced into a port cast round the 
periphery of the casing. Three sides of this port are in 
contact with the cooling water in the casing or tank. The 
air can be taken off at any one of the four positions indicated. 
The valves used throughout are of the maker’s special 
multiple type. Only one size of valves is employed in the con- 
struction of all the different sizes of these compressors, the 
number of separate valves employed being governed by the 
requirements of each size of cylinder. We drew attention to 
this form of valve when we described the former compressor, 
but we may say here that they are very thin and light, each 
yalve weighing less than an ounce. The travel is only ,';in., 
and they work to all intents and purposes noiselessly. Indeed, 
when the machine is at work it is almost impossible to detect 
any noise fromthem. As each compressor has four cylinders, 
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plants where chain-driving and gearing is being done away 
with. In one case, the steam engine is being fixed directly | 
between two compressors. This method has already been 
adopted with single compressors. An example of one of these 
is shown on the opposite page, where we give an cngrav- 
ing of a compressor supplied to the War-office for the 
cordite factory at Waltham Abbey. There is also being 
introduced a combination of compressors, with a slow-speed 
motor placed directly between them. We have had an 
opportunity of inspecting the arrangement of one of these 
machines, which was in course of construction at the time of 
our visit. The whole machine has only two bearings, the 
compressor bearings being made to serve for the motor as 
well. The motor is of the variable speed type, and is pro- 
vided with a special form of automatic controller. 


coffee. One of the long tables at the other end of the dining- 
room constitutes the desks of the pupils; a large portable black. 
board faces this within easy reading distance. The class consisted 
of twenty pupils who had been through fractions and percentage 
in a'ithmetic ; but further than this knew nothing of mathematics, 
so that all subjects touched upon in class requiring a more 
extended use of mathematics had, of course, to be postponed 
until such time as they were ready to handle them intelligently. 
Upon organisation I found some had taken lessons previously in 
drawing, knew the use of different instruments and understood the 
ordinary geometrical problems occurring in drawing, while others 
were without any such previously acquired knowledge. This would 
have meant two or three classes, and as I could give one evening a 
week, I decided to teach by plates very similar to the practice of 
the correspondence schools, which enabled each one to be in a 


| class of his own if necessary, and as very little drawing could be 
| done in one evening in a class they were instructed to do all draw- 


| ing at home. This gave the entire evening to oral work and 








THE NAVAL REVIEW SPECIAL TRAINS 
TO SOUTHAMPTON. 


On August 16th the London and South-Western Railway | 
Company ran a number of special trains from Waterloo to | 
Southampton for the Naval Review, carrying the guests of 
the Admiralty, Corps Diplomatique, Civil Service, Press, and | 
others. Each train consisted of two six-wheeled vans and | 
seven eight-wheeled bogie cars. The trains were sent off very | 
punctually every five minutes, all being drawn by Mr. 
Drummond’s powerful express engines, built by Diibs and Co. | 
The engine, which brought each train into the station in the 
morning, tender first, followed the train out and backed on | 
to the next, so that very little time was lost. The engine, | 
No. 724, backed on to train No. 7 at 7.43 and left punctually | 











lectures. 
Each pupil was furnished with a blueprint of instructions such as 


| would be needed outside of class, and also a neo Src gr 


copy from. These plates were drawn, then blueprinted, but to a 
scale of about 10in. to the foot, so that no copying by dividers 
could be done. The first four contain the ordinary geometrical 
problems, the next four projection, cylindrical and conical inter- 
sections, and developments ; then came the simple machine parts 
to teach the correct placing of views, shading, &c. From this on 
the plates gradually get more intricate and complicated, but in all 
cases are taken from our own shop drawings or a macbine in the 
factory, and more especially is a drawing of a jig or fixture used 
which may have given any trouble to the machinist to read. These 
drawings are then made at home and left in the drawing-office, 
where they are corrected and marked, a record of the progress of 
the student being kept for reference. 

Upon the opening of class the roll is calied, and a certain portion 
of time is taken up in answering any questions pertaining 
to any of the plates or work gone over. In the beginning of 


Swain 





and as the second delivery valves open soon after half-stroke, 
there is nearly a continuous stream of air delivered by the 
machine. In the double-ended type, such as that which we 
are describing, the crank of one machine is set 45 deg. in 
advance of the crank on the other end, with the result that 
there are eight deliveries of air per revolution. With the 
machine running at 250 revolutions per minute, there are 
therefore 2000 deliveries per minute, or 30 per second, and 
the makers claim that this continuous stream of air delivered 





Fig. 2—AUTOMATIC AIR INLET VALVE 


from their machine enables a large reservoir to be dispensed | 
with in many cases where the quantity of air required is steady 
and normal. 

Messrs. Reavell have supplied us with a detail of a test made 
of this machine before it was delivered. This test, though 
Very interesting, is too long for us to print in full; but from 
it we gather that at 222 revolutions per minute—the normal 
speed being 250 revolutions—a displacement efficiency of 
91°4 per-cent. wasattained.. This meant a piston displace- 
ment of 287 cubic feet per minute, the pressure being 98-5 1b. 
above atmosphere, 

Reavell and Co, are now engaged in building various | 


Fig 1—-THE REAVELL AIR COMPRESSOR 


at 7.45. The speed to Clapham Junction was necessarily 
rather slow, but it soon increased to 50 miles per hour 
through Wimbledon. The best piece of running was from 
Micheldever to Southampton town at an average rate of 
57°3 miles for 21 miles. The traffic arrangements for this 
particular special were so perfect that the train was not 
slacked in the slightest degree throughout the whole journey 
of nearly 80 miles. The detailed ‘‘log’’ of the run is below :— 


Distance ex Time. Miles 
Stations. Waterloo. a.m. per 
Miles. hr. min. sec. _ hour. 
Waterloo... 3. cs <s dep. 0 wt @O a = 
Clapham Junction .. pass. 37 oo t Oe... & 
Wimbledon .. .. .. "8 74 7 5830 .. 50 
oe. ee “a 12 8 50 .. 41-5 
Woking .. . : i 24} 8 210 .. 46-9 
Farnborough . a 33 8 3430 .. 37-7 
Winchfield pe 40 8 48 0 .. 56-0 
Basingstoke . = 47} 8 58 0 .. 46-5 
Micheldever ne 58 9 8 0 .. 41-0 
Winchester . a 664 9 16 0 .. 68-75 
Eastleigh.. .. .. re 735 es 0 .. @ 
Southampton Town .. ” 79 -« OBO .. 4° 
Southampton Docks .. .. arr. 80(?) .. 9 88 0 .. THQ) 
Remarks.—Engine No. 724, average speed 45-1 miles per hour. 
* Dead slow. 








A WORKSHOP DRAWING CLASS. 


THE method employed in teaching mechanical drawing in the 
factory of the Cleveland Twist Drill Company was mapped out 
more with a view to teaching the employés to read drawings than 
to'make draughtsmen of them ; but, at the same time, so that 
those who cared to follow the profession in the future would be 
able to use all the information and practice to good advantage. 
No originality in plan of teaching was attempted, but a combina- 
tion of two methods might be said to have been used. 

An admission fee of 50 cents—2s.—is charged, with a view to 
making the pupils feel that they have an interest in attending 
regularly, and to partly pay for the drawing-boards, black-boards, 
light, &c. Each pupil purchased his supplies of the company at 
cost, and by buying a number of sets of paraphernalia they are 
enabled to get reduced prices. 

The blowing of the whistle in the evening is the signal for class 
to assemble—after washing up—in the dining-room, where they 
are served with a light luncheon in shape of sandwiches, tea and 





the term students were sent to the board and asked to show the 
projection, shade lines, &c., of a given piece, with a view to ascer- 
tain if they understood the instructions and plates. Later they 
were given a little algebra in the shape of simple formulas, which, 
by the way, gave most of them some trouble until they got to 
handle the characters as though they had no value, or to treat 
them by the rules regardless of their value. One of the hardest 
things to get clearly fixed in the pupils’ minds was to algebraically 
subtract a larger number from a smaller or from 0. Of course, the 
time was so short that a thorough course in algebra was out of the 
question, therefore simple formulas with one unknown quantity 
were all that were attempted. When these were handled readily 
| the solution of right-angle triangles by the use of trigonometrical 
functions, and practical applications of the same as used around 
the factory were taken up. 

A short course in the practical laying out and working of gear 
problems came next, which gave very little trouble, as most of the 
students were more or less familiar with the subject. 

This year’s course in class closed with logarithms, and consider- 
ing that I left the theory of exponents out of the question, taught 
them only the use of the tables, and gave them rules to solve the 
different examples by, they handled the subject remarkably well. 
It was always evident toa visitor in the works that there was a 

| school in progress, as the numerous blackboards in the dining- 
room were always occupied in the dinner hour by students working 
out different problems that occurred from day to day, and I was 
extremely well pleased to notice on the different boards the 
| character of the examples chosen and the intense interest which 
the students seemed to have in the subject. Scarcely a day went 
| by without a pupil inquiring why a view of a drawing was given 
this way, or what a certain line represented, showing that they did 
| not merely copy plates, but were actually drawing the object with 
| the plate as a help. 

Of course, some pupils made more progress than others, and 
| better drawings ; but this was to be expected, as some are more 
| apt than others, and every one has not the same time to put upon 
| the lessons ; but, as a whole, the class was a success.—.1 merwean 
| Machinist. 








TuE railways of the United Kingdom last year carried 
1,172,395,900 passengers, exclusive of season-ticket holders, and 
| close upon 416 million tons of goods and minerals. For these 
services they received 106} millions sterling, spending over two- 
thirds of this sum, or about 674 millions, upon working expenses. 
| The railway mileage last year was 22,078, and it is steadily grow- 
| ing. It has doubled since 1860, and in the twenty years, 1880-1900, 
| the additional mileage opened was 3922. Of the total length 
| 18,728 miles are of the standard gauge of 4ft, 8}in, 
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PORTABLE ELECTRIC DRILL. 


THE accompanying illustrations represent a portable 
electric drill which is being put on the market by O. Berend 
and Co., Limited, of Basinghall-avenue, E.C. Its construc- 
tion will be readily understood from the engravings. Inside 
an aluminium ring case with aluminium end covers are fixed 
the fields of the motor, inside which revolves the slotted 
armature, the bearings for the spindle of which are carried 
in the end covers, lubrication being provided for by means of 
screw-down grease cups. At one end of the spindle there is 
the commutator, on which press two carbon brushes, while at 
the other end there is a pinion B which gears with a toothed 
wheel C, to which is fixed a further pinion D, which in its turn 
gears with another toothed wheel F which is secured to the 
spindle G. By this method of gearing, besides getting the 
necessary reduction of speed, the drill spindle is kept in a line 
with the spindle of the armature and with the breast-piece 
M, which is held against the body, the whole being sus- 
pended round the neck by a strap with both its ends attached 
to the eye bolt L, the two handles J J, being grasped in 
either hand. It will be observed that the thrust on the 
spindle G is taken up on ball bearings G). 

The current is taken into the apparatus through two insul- 
lated holes, or through two insulated split, pins, as the case 
may be, the wires being then run into the box I, which 
contains a small resistance and a terminal board. Wires 
from this are led into the box H, which contains a starting 
switch actuated by the continuation of the spindle passing 
through the handle J—the spindle and the handle being 
rigidly connected—and provided at its end inside H with a 
toothed sector gearing into a toothed wheel on the end of the 
switch spindle. The spindle running through the handle J 
is prolonged to the side remote from the switch-box, and is 
provided with a pointer K, which, by the aid of a dial, shows 
the direction in which to turn the handle in order to start or 
stop the drill. Both boxes H and I are of aluminium, with 
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PORTABLE DRILL 


aluminium covers. In fact, aluminium is employed wherever 
possible, but, inspite of this, the weight mounts up to nineteen 
pounds—this including a self-centering chuck attached to the 
spindle G. The motor portion of the apparatus strikes us as 
being well made, particularly the armature; but the switch- 
ing arrangements appear to be hardly strong enough to stand 
the rough handling which a portable drill is likely to ex- 
perience in an engineering shop. The makers would do well 
to re-design and strengthen these parts. 

The particular drill which we have examined is marked as 
requiring one ampére at 110 volts, and to give out 7; of a 
horse-power, with the drill revolving at 120 revolutions per 
minute. These figures show an efficiency of between 44 and 
45 per cent. 








PUMPING MACHINERY AT THE PENRHYN 
QUARRIES. 


THE pumping machinery here illustrated is likely to prove 
of some interest to our readers for several reasons. To begin 
with, it is installed on the famous Penrhyn Quarries, 
generally reported to be the largest slate quarries in the 
world ; further, it is a case of employing the natural falls of 
water from the river Ogwen on its way to the sea to work 
the powerful pumps here described, used for draining the 
lower galleries, the motor used being a turbine of the Vortex 
type, working with a head of 160ft. 

In the original design of these pumps helical spur gearing 
was adopted throughout, but owing to the high initial 
velocity of the turbine (about 865 revolutions per minute), 
the speed of the gearing was found to be too high, and, after 
trying both cast iron and also cast steel wheels for the pur- 
pose, but unsuccessfully, it was decided to take the spur gear 
out, turn the turbine round at right angles.as compared to 
its former position, retaining the original centres between the 
intermediate and pump shafts respectively, and thus reduc- 
ing the speed of the intermediate shaft, the weak point in 
this train of gearing, this alteration involving, as will be 
seen, considerable expense and trouble, having all to be 
carried out some 200ft. below ground, and that too in a 


somewhat cramped position, the machinery chamber for the 
reception of these pumps being hewn out of solid rock. 





PUMPING 


From the illustration here given the general design of this 
powerful set of pumps will be at once understood, and calls 
for no special comment beyond the fact that there are two 14in. 
single-acting pumps of the bucket type, 3ft. 8in. stroke, the 
motion being conveyed to the pumps through the overhead 
beams and some 205ft. of pump rods to the pumps below, 
the water being raised to the level of the pump chamber 
floor, from which if is allowed to flow through suitable 
channels, and thus drains away from the quarries. 

The turbine is of 60-horse power on a fall of 160ft., the 
maximum speed being about 865 revolutions per minute, and 
the quantity of water raised by the pumps about 650 gallons 
per minute, raised, as previously stated, some 205ft. 

The application of the worm gearing to this set of pumps 
has proved very successful. The worm and worm shaft are 
of best mild steel, and, with the coupling connecting them 
to the turbine shaft, are forged solid, all keys and keyways 
being dispensed with, and a much safer and more accurate 
job assured, having regard to its high speed; the worm is 
3in. pitch, double threaded, whilst the worm wheel has thirty- 
five teeth, and is made in the form of a phosphor bronze ring, 
strongly bolted on to a cast steel centre, the worm and wheel 
running in a bath of oil, being onclosed in a cast iron casing 
for that purpose, 





It is generally understood that one of the most difficult 
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| problems to be overcome in worm gearing is that of ‘‘ end 
| thrust,’’ especially when, as in this case, the power to be 
| transmitted is considerable, and in the present instance the 
| Hoffmann ball bearing has been successfully applied. 

| The application of worm gearing as here described between 
| the high speed turbine and the slowspeed of the pump shaft 
| (working speed twelve revolutions per minute only) is full of 
| interest to mechanical engineers, in view of the very general 
| application of electric motors running at high speeds for the 
| purpose of working powerful and slow-running machinery of 
| various kinds. The above-mentioned pumping machinery 
has, we understand, now been in successful operation for some 
| six months past, andisin constant use. The alterations were 
carried out by De Winton and Co., Limited, Union Tron- 
works, Carnarvon, to the designs by Mr. John Hayes. 








Tue railway line to connect Conakry, in French 
Guinea, with the Niger, was begun in January, 1900. According 
to a recent despatch the road bed has now been completed for the 
first section of 84 miles, with all bridges and aves in penn 
ready for the laying of the permanent way, Thé line is of m 
gauge with steel sleepers, fod ; 
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RAILWAY MATTERS, 


Tyr record of train accidents in the United States 
during June contains accounts of 80 collisions, 86 derailments, and 
5 other accidents. 


By order of the Russian Minister of Ways of Com- 
munications experiments with acetylene lighting are being carried 
out on various railways in South-Western Russia, 


We understand that the Vijapur-Kalol section of the 
Bombay, Baroda, and Central Indian Railway will shortly be 
opened for all descriptions of traffic. The traffic prospects of the 
new line promise well. 


Ir is reported from Moscow that the Russian Ministry 
of Ways of Communications has allotted a preliminary sum of 
£425, for the construction of a circular railway round that city, 
which is to be completed by the autumn of 1905. 


A SYNDICATE of Paes and Moscow capitalists has, it 
is stated, contracted to build a railway from Tomsk, in Western 
Siberia, to Tashkend, in Turkestan, Russia guarantees 65 per 
cent. of the capital. Half of the Board is composed of Englishmen. 


Tur large increase in Indian railway earnings which 
took place last year is not being maintained. The returns for the 
quarter ended July 30th show a decrease, as compared with the 
corresponding three months of 1901, of twenty-three lakhs of 
rupees, 

THoucH roads and bridges were washed away and 
torrential rain fell in the} Nilgiris during July, the railway escaped 
fairly lightly, the damage being nothing like what was at first 
oe and the washaways were repaired, and the traffic 
resumed by the beginning of this month, 


Tue Russian Press announces that a direct service of 
passenger trains has been organised recently between Moscow and 
Port Arthur. The running of these trains will coincide with the 
arrival and departure of the steamers trading between the Russian 
ports in the Far Kast and those of Japan and China. 


Over 76 miles of railways are now in working order in 
the northern portion of Formosa, of which some 63 miles form the 
northern section of the main line, which is to extend from Kelung 
to the south of the island, and now reaches as far as the consider- 
able town of Shinchiku, the remaining 13 miles constituting the 
ine between Taihoku and Tamsui, 


Tue line between the port of Iztapa and El Obero, in 
Guatemala, was rendered useless for a considerable period last 
year owing to floods having washed away a stretch of 24 miles out 
of a total distance of 13 miles; and it was considered by many 
that the line was entirely rnined. Works of repair were, however, 
commenced in November, and by the beginning of January of this 
year the line was again opened for traffic. The whole cost of the 
repairs amounted to no more than 7361 dols. 


An Indian contemporary, in discussing the speed of 
some of the Indian lines, says that the pace of the mail trains from 
tahore to Umballa is 264 miles an hour, and 27 miles from Lahore 
to Karachi. This is through some of the flattest country in the 
world, and the authorities are averse from increasing it to 32 miles 
an hour. If this latter speed could be attained, no less than three 
and a-half hours would be saved between Umballa and Peshawar, 
and eight and a-half hours between Lahore and Karachi. 


BotH Shimonoseki and Moji are well served by rail- 
ways, the former being the western terminus of the Sanyo Railway, 
connecting at Kobe with the Government line to Yokohama and 
Tokyo. e last section, viz., at the Shimonoseki end, was only 
completed in May last. The hotel accommodation both at 
Shimonoseki and Moji is very poor, but the Sanyo Railway 
Company has erected a large hotel close to the station at 
Shimenoseki, which is expected to be opened during the present 


year. 


Not long since we advocated the use of motor cars on 
railways to supplement, under special cireumstances, the ordinary 
passenger service, We learn that just such a service has been 
started by the Canadian Pacific Railway Company for the benefit 
of tourists visiting the Canadian Rocky Mountains, The cars will 
run on the ordinary railway metals, and are intended for the use 
of tourists on fishing or shooting trips, who do not not care to wait 
for the trans-continental trains, or to be tied down to the regular 
time-table. 


THE Orenburg-Tashkent Railway, shortly to be com- 
menced by the Russian authorities, will ran from Orenburg south- 
ward to Tietski Zaschita ; thence in a south-westerly direction past 
the north shore of the Caspian to Kazalinsk on the Syr Daria 

—Jaxartes—and beyond, along the valley of that river through the 
towns of Perovsk, Djulek, and Turkestan ; deflecting then some- 
what northwards from the Syr Daria, and ing through Chem- 
kent it will reach Tashkent. The whole distance to be traversed 
by the railway will be 1160 miles, 


Tue Board of Trade returns relating to the making of 
the railways of the United Kingdom in 1901 shows that the length 
of railways open for traffic at the end of that year was 22,078 miles 

an increase of 223 miles compared with 1 The passengers 
carried last year, exclusive of season ticket-holders, numbered 
1,172,395,900, and the weight of goods and minerals borne was 
413,953,441 tons, The gross receipts were £106,558,815, the work- 
ing expenses £67,489,739, and the net receipts £39,069,076. The 
percentage of working expenditure to gross receipts has risen from 
47 per cent. in 1860 to 63 per cent. last year. 


A sINGULAR explosion occurred on Tuesday in a tunnel 
at the north end of Live: 1 in connection with the widening of 
the Lancashire and Yorkshire Railway, resulting in injury to six 
men. One of the labourers was carrying a number of blasting 
cartridges from one part of the tunnel to another. He had them 
in his left hand, pressed against his body, while in his right hand 
he held a lighted candle, It is supposed he slipped and fell, 
causing the candle to come in contact with the cartridges, which 
exploded with a loud report, The man was badly burned and cut 
about the face, hands, and body, while five other men who were 
working near weré also injured. 


Ever since the Imperial authorities resolved a few 
years ago to bring the Grand Duchy of Finland more effectually 
within the grip of Russia the question of connecting the Russian 
railway system with that of Finland somewhere in the neighbour- 
hood of St. Petersburg has been under consideration. According 
to the Novot Vremya, the Ministry of Ways of Communications has 
decided at last that the project shall be carried out. Engineers 
are now at work in making a survey for the line, and towards the 
end of the summer it will be decided. at what point on the Neva the 
railway bridge will be built, and also whether the bridge shall be 
simply a railway bridge or for use also by vehicular tratfic and foot 
passengers, 


Tur railway authorities have long been aware of the 
short-sighted economy displayed in making use of a light type of 
rail in laying down the allway system of Russia, Some time 
ago it was decided to re-lay the whole of the Siberian Railway 
with rails of a heavier type. The Ministry of Ways of Communica- 
tions is e ed at present in discussing the question of replacing 
gradually the light rails now in use with a more serviceable and a 
heavier t; pe of rail, sitnilar to the rail which was laid down on the 
Vienna and Warsaw Railway, . However, in view of the enormous 


outlay involved in making the proposed alteration, the heavier 
type of rails will be laid down at first only on the main lines of the 
ussian railway system, 





NOTES AND MEMORANDA. 


Mercury is-now being obtained in South Russia in con- 
siderable quantities. 


An International Mining Congress is to be heldat Butte, 
Montana, from September Ist to 5th next. 


At Surat, at the end of July, 20in. of rain fell in 
— hours, and there were similar heavy rains in other parts 
0 nadia, 


THERE has been an abnormal rise of the river Irrawaddy 
at Mandalay, causing alarm among the natives. The rise is the 
highest for nine years, 


THE output of coal in the Caucasus region during 1901 
amounted to 53,370 tons, or a decrease of 8600 tons, as compared 
with the output in 1900. 


A TREE 51ft. in diameter is reported to have lately been 
discovered on the government reservation near Fresno, Cal. Six 
feet from the ground its circumference is 154ft. Sin. 


Tue gold yield of Victoria during the first seven months 
of the year was 453,700 ounces, as compared with 433,487 6unces 
during the same period last year. During July the yield was 
97,185 ounces as compared with 75,691 in Tuly last year. 


THe exports of German iron and steel to Russia have 
been falling off heavily in recent years. In 1898 the exports of 
bars, angles, sheets, and plates amounted to 200,189 metric tons. 
ony | declined to 147,832 tons in 1889, to 62,827 tons in 1900, and 
to 53,516 tons in 1901. 

THE petroleum production in the United States during 
1901 was ter than for any previous year, amounting to 
69,389,194 barrels of crude oil, Mh sae at 66,417,335 dols, This 
value shows a decline from 1900, when 63,620,529 barrels were 
valued at 75,989,313 dols, 


Tue Colorado Desert is said to be the hottest place in 
the world, being some 6 deg. hotter than the Death Valley, 
California, nearly 7 deg. hotter than the average of five of the 
hottest places in India, and 9-6 deg. hotter than the highest 
recorded temperature at Gardaia in the Algerian Sahara. 


Waterworks to supply the town of Shimonoseki have 
been sanctioned, the expense to be borne partly by the Govern- 
ment and partly the town. The supply is to come from 
Itsuimura, 74 miles distant. The estimated cost isabout £102,000. 
The population of Shimonoseki at the end of 1901 was 44,283. 


A WATER-POWER plant that will include a 10ft. by 10ft. 
tunnel, 440ft. long, driven at an inclination of 14} deg., is now 
being developed near Shoshone, Idaho, on the Snake River. The 
tunnel, of which 240ft. has been driven, will tap the Bridal Veil 
Fall, and will provide a head of 190ft. A total of 5000 to 7000 
horse-power is to be first installed. 


Tue Board of Trade returns for July show that during 
the month the imports into the United Kingdom amounted in 
value to £44,086,960, against £43,028,822 in the corresponding 
month of last year, an inerease of £1,058,138. The exports of 
British and Irish produce were valued at £26,029,170, against 
£24,385,771 in July, 1901, an increase of £1,643, 399, 


EartHavakE shocks of some violence did considerable 
damage at Los Alamos, in Santa Barbara County, in Southern 
California, on July 3lst. The region affected is within a few miles 
of the Pacific. Much oil is produced in the neighbourhood, and 
about 100 miles to the north-east are the oil and asphalt fields of 
Kern County. No lives were lost in the disturbances, but much 
property damage is reported. 


A Goop quality of coal is, says Indian Engineering, 
now being obtained at Khost, in Baluchistan. The seam here is 
nearly 3ft. thick, with only a narrow 4in. band of clay in the middle 
of it. The output during March was 2100 tons, and would have 
been considerably more but for the difficulty of obtaining labour. 
A new mine has also been opened out ata place called Zardalu, 
about five miles above Khost. 


Tuer United States is not a tin producer, but there are 
now rumours of the finding of deposits of stream tin in the Cape 
York region of Alaska. Although not a producer, the United 
States is the largest consumer of tin. During 1901 thetotal imports 
of the metal into that country were 33,286 long tons, or 37 per cent. 
of the world’s production. Great Britain is the second largest con- 
sumer of tin in the world, whilst Germany is the third. 


Propasty the most extensive deposit of iron ore in 
New South Wales is near Cadia, 192 miles west of Sydney.. An 
engineer estimates the deposit near Orange to be about 39,000,000 
tons, and believes that it could be mined and transported 95 miles 
to Lithgow, where the coal is found, at 10s. per ton; the cost of 
smelting would be £2 103, per ton of pig iron, making a total cost 
of £3. The ore is thought to be suitable for the manufacture of 
Bessemer steel. 


GERMANY imports from the United Kingdom and uses 
for the production of coke a large quantity of coal at a price of 
less than £1 per ton delive at Hamburg. One and a-half 
of coal are necessary to produce one ton of coke, and the 
operation costs 1s, per ton, so that a ton of coke costs £1 Ils. 
B —— of a value of 4s. per ton, are obtained however, 

ich brings the price down to £1 7s., so the German coke can 
compete successfully with the British in Baltic ports. 


A new fast cruiser is being built in the Baltic ship- 
building yards at St. Petersburg. She is intended for scouting 
ur s and for carrying despatches to and from the Russian 
-acifie squadron, and will also be used by the Governor of Kwan- 
tung for his sea voyages. She will be of 3000 registered tonnage, 
fitted with 18,000 horse-power engines, and capable of developing 
a wp of 25 knots. The vessel will be armed with quick-firers 
and torpedoes, and will carry a complement of 400 men. 


THE imports of oils into the United oy oy during 
July amounted in value to £1,105,503, against £987,139 in 1901, an 
increase of £118,364. Of this amount, the figures for petroleum 
—illuminating—are 22,747,981 gallons, valued at £370, against 
17,775,052 gallons and £304,901 in 1901 ; and petroleum—iubricat- 
ing—3,454,999 gallons, valued at £113,835, against 2,886,938 
gs lons and £87,917 in 1901. The imports of metals and minerals 

uring the same month amounted in value to £2,687,443, against 
£3,012,157 in 1901, a decrease of £323,714. 


A PAPER was recently read before the Paris Academy of 
Science on the mechanical phenomena of the electric discharge, by 
M. Jules Semenov. It has been generally supposed that when a 
spark passes between two conductors material icles are torn off 
each pole and carried to the opposite pole. The author describes 
experiments which show that no particles are removed from the 
positive pole, and that the material carried by the spark towards 
the —. pole arises exclusively from the gas or vapour in the 
immediate neighbourhood of the positive pole. 


Carervt records have been taken of the levels of Lake 
Nyasa for some years past. The lake on April Ist, 1902, was 
lower in level than it has been for the last six years. This points 
to difficulties in the navigation of the Shire River during the 
months of August, September, and October. Scales for measuring 
the level of the lake have been painted on suitable rocks at two 
stations, in the north at Nkata Bay and in the south at Monkey 
Bay. Monthly soviidiiigs are also taken on the bar which exists at 
the point where the Shire River leaves Lake Nyasa. On April 
25th, 1902, the level of the lake, as taken at Monkey Bay, was 
3ft, Bin, below the level on the same date in 1897. 





MISCELLANEA. 


A piscovery of beds of iron ore has, it is announced, 
been made recently on the river Otton in the Irkutsk district. 


THERE are at present building in private yards for the 
United States navy fifty-eight vessels in all. Eight of these are 
battleships. 


THERE was a considerable development in the export 
of bauxite from Marseilles during 1901, and a large business is 
expected to be done this year. It is estimated that some 300,000 
tons will go to America alone. 


A TELEGRAM from New York states that Mr. Croker, 
the head of the New York Fire Brigade, has been suspended in 
consequence of revelations made during a recent trial of one of the 
subordinate officers of the brigade on charges of corruption. 


A FIRE occurred a day or two ago in Drury-lane. In 
some unexplained manner some electric cables fused, and there was 
a loud oxpinadon and great burst of flame in the street. Twoshops 
were set on fire, but the outbreak was eventually subdued. 


Tue Bourse Gazette of St. Petersburg says that an 
extensive coalfield has been discovered in the Tiraspol district of the 
Government of Kherson, on the Black Sea. The new coalfield 
should be of immense importance to the Black Sea region generally. 


MANGANESE iron is obtained in large quantities from 
mines situated in the province of Kutais, in Southern Russia, and is 
almost all exported abroad. The industry, however, suffers from 
the want of good means of communication, which check its develop- 
ment. 


A sERIOUs motor car accident occurred near Rearsby, 
Leicestershire, on Tuesday, whereby three people were injured. 
The party were riding from Little Daiby Hall to Quorn, when near 
Rearsby the car ran into a cow, with the result that the occupants 
were pitched out and the car was wrecked. 


Tur United States Government are now carrying out 
improvements at Manila Harbour which involve an aggregate 
expenditure of some £560,000. ‘The works consist in dredging the 
harbour to greater depth and constructing a bulkhead and break- 
water. There is also to be constructed a large coal-storage plant 
for the United States navy. 


Tue tonnage of vessels entered at ports in the United 
Kingdom from foreign countries and British possessions, with 
cargoes, during the seven months ended July 31st, 1902, amounted 
to 21,423,169 tons, and the tonnage cleared to 25,235,943 tons, as 
against 20,566,423 tons entered, and 25,026,576 tons cleared, in the 
similar period of the year 1901. 


As General Evelyn Wood and his staff were proceeding 
in a motor car to Abergavenny on Tuesday morning a serious acci- 
dent was narrowly averted. While the machine was being reversed 
towards the entrance of the Angel Hotel, a brake refused to act, 
and the car mounted the pavement and ran into the wall of a shop, 
just missing a plate-glass window. 


Ir is announced from Bremen that the project of con- 
structing large harbour and canal accommodation for internal 
shipping on the left bank of the Weser at Bremen will be carried 
out so soon as the Midland Canal scheme is approved of by the 
authorities, For the present the execution of this project, which 
will be of immense importance to German trade, can be assured 
only by the buying up of the necessary land by the State. 


Tue long-desired connection of Wenchow with the 
outside world by means of the telegraph seems to be at last in sight. 
Poles and wires have been accumulated, and it is announced that 
very shortly a wire will be carried overland, largely up the valley 
of the Ou River, to join the main line at Lan-ch’i. It is locally 
regretted that the connection is not being made v4 Taichow with 
Ningpo, but, however made, it will be of great benefit to trade. 


A serious check in the construction of the new dock 
for battleships and first-class cruisers at Chatham Dockyard has 
been experienced, the whole of the works having been flooded on 
Sunday. It was rumoured that the accident was caused by the 
bursting of a dam, but this is not so. It arose from what is known 
as a ‘‘ blow,” which occurred under the wall of an adjoining dock- 
yard basin, The contractors are taking energetic measures to 
repair the damage. 


THe United States Navy Department has issued 
orders for assembling next winter the vessels of the North Atlantic, 
South Atlantic, and European stations to participate in the West 
Indies in the most extensive fleet manceuvres ever attempted by 
the navy. The list of vessels which will take part includes seven 
first-class battleships, two armoured cruisers, eight protected 
cruisers, and five small cruisers, besides all available torpedo boats, 
colliers, and supply ships. 


WEN the extension of Keyham Dockyard was taken 
in hand by Sir John Jackson it was estimated that the work would 
cost between two and three million pounds, Several alterations, 
involving extensive additions, have been made in the original plans, 
and now that the work is well advanced it is discovered that it will 
cost £4,175,000 before it is completed. Of this sum £1,808,209 was 
spent up to April last, and it 1s estimated that a further sum of 
£542,404 will be spent by April next. 

Durine the fiscal year ended June 30th, 1902, the 
United States Bureau of Navigation reports that 1657 vessels of 
473,981 gross tons were built in the United States and officially 
numbered, compared with 1709 vessels of 489,616 tons for the 
previous fiscal year. The decrease, compared with last year, is in 
sailing vessels and canal boats, barges, &c. This year’s new sailing 
tonnage is 101,072 tons; last year’s, 128,099 tons. New steel 
steamers aggregate 275,479 tons, compared with 235,265 tons last 
year. 

Tue Jenks Shipbuilding Company is building for the 
United States Lake Survey seven catamarans, each 40ft. in width. 
These are curious craft, Each catamaran has two large steel 
cylinders 30ft. long and 40in. in diameter. When completed the 
catamarans will be fastened together, side to side, and be used for 
sweeping parts of the St. Lawrence River to ascertain obstructions 
to navigation. Weights with poles attached will be lowered 
between the catamarans and the various depths noted at the water 
line on the poles, 


Tur Mexican Minister of Public Works has recently 
had under consideration a scheme for the repair of all the roads in 
the federal district, and for the construction of new means of com- 
munication of a total length of about 200 kiloms., say, 124 miles. 
All these roads will be constructed of stone and pressed by roller 
so that they will be practicable for the lightest carriages. It is 
thought that the construction of these new roads, as well as the 
repair of the old ones, will not only develop the industries of the 
villages surrounding the capital, but will probably be the means of 
increasing the number of automobiles, 


A NEW trust under the title of the United States Ship- 
building Company has been formed. The capital is 9,000,000 dols., 
to be increased to 16,000,000 dols. to provide working capital. 
The property purchased has been valued at 20,000,000 dols. It 
consists of the Union Jronworks, San Francisco, Cal.; the Bath 
Ironworks, Limited, and the Hyde Windla s Company, Bath, Me.; 
the Crescent Shipyard and the Samuel I. Moore Sons’ Company, 
Elizabethport, N.J.; Eastern Shipbuilding Company, New 
London, Conn,; the Harlan and Hollingsworth Company, Wilming- 
ton, Del.; and the Canada Manufacturing Company, Carteret, N..) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxsaus, 7, Kumpfgasse, Vienna I, 
OHINA.—KELLY AND Wa.su, Limirep, Shanghai and Hong Kong. 
FRANCE.—BovvEAv AND CuHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 

F. A. Brockxuavs, Leipzic; A. TweiTmEyeER, Leipsic, 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LogSCHER AND Co., 807, Corso, Rome ; Bocca Frerus, Turin. 
JAPAN.—KELLY AND Wats, Limirep, Yokohama. 

Z. P. Manuva AnD Co., 14, Nihonbashi Tori Banchomée, Tokyo. 
RUSSIA.—O. RICKER, 1h, Nevsky Prospect, 8t, Petersburg. 
§, AFRICA.—GORDON AND Gorton, Long-street, Capetown. 

R. A. THomPson anv Co., 33, Loop-street, Capetown. 

J. O. Jura anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GoRDoN AND Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane, 

TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co,, Auckland ; Crata, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montrea’, 

Toronto News Co., 4%, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRNationaL News Co., 88 and 86, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.y anp Watsu, Liuirup, Singapore. 
OEYLON.—W1savaRTNa AND Co., Colombo, 














SUBSCRIPTIONS. 


{uz Enornger can be had, by order, from any newsagent in town 
country, at the various railway stations; or it can, if preferred 
supplied direct from the office on the following terms (paid 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 
CvoTa Reape Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d, 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Fore Subscribers paying in advance at these rates 
will receive Tuk ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Enoinggr, and 
accompanied by letter of advice to the Publisher. 


Turn Paper Copies. Tuick Papzr Coptzs. 
Half-yearly £0 188. Od. | Half-yearly .. .. £1 Os. 8d. 
Yearly .. «. #1 lés. Od. i Yearly .. .. .. Os. 6d. 
difference to cover extra postage.) 


ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under {is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All e weekly adv enta are taken 
subject to this condition. 


Advertisements cannot be inserted aniess delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 


or 
be 
in 


- 





edition, ALTERATIONS to standing advertisements should 

arrive not later than Ten o'clock on Wednesday morning in 

each week. 
Letters relating to Advertisements and the Publishing oy the | 


Paper are to be addressed to the Publisher, Mr. Sydney ite; all other 
letters to be addressed to the Bditor of Taz ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICES. 


*,* THE JAPANESE LINE-OF-BATTLE SHIP HaTsuse.—Our two-page 
supplement of the above may be had, pri: on Japanese vellum 
paper, upon a roller, price 1s., by post 1s. 1d, 


*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving i, 
information of the fact to the Publisher, with the name of t 
Agent through whom the rad is obtained. Such inconvenience, 
i — can be remedied by obtaining the paper direct ‘rom 
tas office, 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 
sa All letters intended for insertionin Tux Encrnggr, or containing 
ti ied the name and address of the writer, 





g , should be up 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 


2a Weeannot undertake to return drawings or manuscripts ; we must, 
, request correspondents to keep copies. 


REPLIES. 


C. D, (Mercers-road).—Thanks for the papers, which are interesting. 

R. E.—We are not aware of the existence of any plant in dockyards for 
electro-depositing zine on tubes. You might write to 8. Cowper-Coles 
and Co., 82, Victoria-street, 8.W., who carry on the process, 

R. C. (Loughborough).—We know of no book dealing with the subject. 
The best information on the subject is contained in papers read before 
the Institution of Naval Architects, the North-East Coast Institution of 
Engineers and Shipbuilders, the Institution of Mechanical Engineers, 
and the American Society of Mechanical Engineers. 

A Youre Exsorvger.—You do not say whether your whole time will be 
taken up or not. If it is, you may charge ten guineas a week ; if it is 
not, then about three guineas a day. But you must not forget that 
there is absolutely no fixed rule as to engineers’ fees, and you must 
use your own judgment as to whether you have any competitor for the 
work who will do it for less. 

GLascow.—Your position is that of hundreds of other young engineers. 
It is impossible to give you any advice likely to be of value ; everything 
depends on the interest you can bring to bear in procuring you a 
better position. There are no openings abroad for the unaided man. 
Your object should be to get an appvintment to go abroad for some 
firm in charge of machinery. To go out on the chance of obtaining 
work on your merits would be an utter waste of time and money. It 
may be that some contractor carrying out civil engineering work could 
find employment for you, but, as we have already said, everything 
turns on the interest which you and your friends can bring to your 
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THE PORT OF LONDON. 


Last week we concluded a summary of the Report 
of the Commissioners appointed to inquire into the 
administration of the Port of London. A careful 
perusal of this report can only lead to one conclu- 
sion—that unless some radical change be made in 
the present system of management, the time is not 
far distant when London must lose its position as 
the premier port of the country. This is not due to 
any defects in the physical condition of the Thames 
that cannot be rectified, and the river be so 
improved as to afford facilities for navigating the 
channel by the largest steamers now being built. 
Situated in the midst of the densest population in 


| the world, with a fairly broad, deep river channel, 


its approach not encumbered by a bar, and having a 


| moderate rise of tide, with connections with all the 


chief railways of the kingdom, and direct access to 
all the midland towns by a system of inland water- 
ways, the question naturally arises why the Port of 
London should be falling back relatively to other 
ports. 

The cause, no doubt, is partly due to the alteration 
in the condition of trade and navigation; and the 
development of continental ports, aided by imperial 
or municipal funds, and of English ports, such as 
Southampton, brought about by the enterprise of 
the railway authorities having control over them ; 
or of other ports, such as Liverpool, where a more 
progressive system of improvement has been carried 
out. This, however, only partially accounts for the 
decay going on, and if competition has increased 
trade has also increased in a still greater degree. 
There can be no question that while to a certain 
degree the port of London has not progressed at the 
same rate as some rival ports, owing to the divided 
authority having charge of it, and to its not being 
brought up to modern requirements as to depth of 
water, the main impediment arises from the peculiar 
system that has grown up in the port of dealing 
with cargoes. The real grievance, echoed by all 
owners of large steamers, as revealed before the 
Commissioners, is in the delay and inconvenience 
in the working of the vessels, in the manner in 
which cargoes are dealt with, and in the difficulty of 
navigating the river by the largest class of vessels 
at all states of the tide. 

It may be that a concentration of the several 
bodies now having control over the river into a 
single representative system of management would 
lead to greater efficiency ; but, so far as the improve- 
ment of the channel for navigation is concerned, 
there is no reason why the Thames Conservancy 
Commissioners should not have taken this in hand, 
and, according to their own account, would have 
done so but for one difficulty, which will still remain 
even if themew port authority is brought into exist- 
ence, and that is in determining the source’ from 
which the funds required to carry out the work are 
to be obtained. However anxious the shipowners 
may be for an improved channel and greater depth 
of water, they with one voice declare that the com- 
petition of trade will not allow of increased dues on 
the ships for the purpose, and this plea the Com- 





missioners admit. The only remedy they suggest 
in their report is a grant in aid by the Corporation 
of London or the London County Council, and 
consequently an addition to the taxation of London, 
the amount of which is estimated at 6d. in the 
pound. With this deficiency of means staring them 
in the face, it is rather difficult, however, to under- 
stand on what grounds the Commissioners recom- 
mend that while the docks themselves should be 
taken over by the proposed authority the ware- 
houses should be divorced from them, these being 
the most profitable part of the undertakings. It 
seems singular that while Liverpool and Bristol, 
both examples of ports under the control of Trusts, 
are adding to their warehouse accommodation by 
the erection of new buildings, the Commissioners 
should advise a step that will not only cut off a 
source of profitable revenue, but impair the efficient 
working of the docks by the new Trust they recom- 
mend should be created. 

However desirable it may be to have all the 
powers now exercised over the port concentrated in 
one authority, it is absurd to suppose, as some 
people appear to do, that the substitution of an 
authority composed on the lines recommended by 
the Commissioners will act as a panacea for the 
evils that are tending to bring about the decay of the 
Port of London. It does not appear why a Board 
composed principally of members elected by the 
London County Council and the Bank of England, 
whose experience relates to such matters as tram- 
ways, streets, and fire prevention, and the manipu- 
lation of money, should act more efficiently than the 
Thames Conservancy, or the dock directors who 
have had long experience in the management 
of the river and the docks. 

While it is admitted that the delay and difficulty 
in working the traffic and dealing with the cargoes 
is a vital question, and, in fact, of even more 
importance than the improvement of the channel, 
the Commissioners have failed to grapple with this 
question, and do not suggest any remedy, but prac- 
tically shirk the matter, and leave it where it is. A 
perusal of the evidence laid before them can only 
excite wonder that large steamers ever come to the 
port at all. It appears that when a steamer enters 
one of the docks, instead of discharging her cargo 
on to the quays or into the sheds as at other ports, 
she is surrounded by a fleet of barges for the pur- 
pose of conveying the whole or a great part of the 
cargo to private wharves and warehouses situate 
along the river side. Meanwhile some of the cargo 
is landed on the quays, to be thence transferred 
to the barges. The berths at the quays being 
occupied by the steamers, the barges have to 
take their chance of “ poking their heads in some- 
where.” The quays and sheds become blocked 
with two or three cargoes before delivery can be 
effected, and thus the difficulty of sorting and 
distributing the cargo is increased, and meanwhile a 
fleet of barges insufficiently manned is floating 
about the dock and obstructing the waterway. More 
than three-fourths of all the foreign goods imported 
are thus dealt with, and while the dock companies 
are thus deprived of a valuable source of income, 
these barges pay nothing towards the management 
or maintenance of the river. It is not, therefore, 
surprising that the dock companies have failed to 
provide sorting sheds or special berths for the 
barges, and that delay and inconvenience exist. 

With the large vested interests in private quays 
and warehouses now in existence there appears to 
be little hope of any alleviation in this system. 
Circumstances must, therefore, be dealt with as they 
are, and better provision made for dealing with the 
barges, the privilege of free entry to the docks being 
done away with, and such a rate imposed as will be 
adequate to pay the interest on the outlay required. 


LOCOMOTIVES FOR INDIA. 


THE publication of a parliamentary paper con- 
taining the correspondence which has taken place 
between Lord George Hamilton and British firms 
manufacturing locomotives directs attention once 
more to the question of foreign competition in this 
branch of trade. The conditions are more complex 
than appears at first sight. Lord George Hamilton 
writes that he has. received at the India-office 
tenders “from a firm of German manufacturers of 
the highest standing which, in respect of the 
passenger engines required, were more than 20 per 
cent. below your prices, and in respect of the goods 
engines nearly 20 per cent. below your prices. The 
date of delivery was in respect to the passenger 
engines 25 weeks earlier, and in respect of the goods 
engines 13 weeks earlier than that which you 
name, and it was distinctly understood that none 
but the best materials should be used.” 

All this is, in a way, an old story, From time to 
time tenders are asked for, and we hear that the 
German builders haye beaten the British firms in 
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price and time. Ostensibly this is bad; but it does 
not represent all the facts. The eminently tem- 
perate and well-reasoned replies of the firms 
addressed by the Secretary of State for India puts 
the matter in a different light. It will be conceded, we 
think, that the Indian Government, provided they 
get full value for their money, ought to support the 
home trade, and give employment to English or 
Scotchmen rather than to Germans. We may go 
a little further than this, and say without contradic- 
tion, that the Indian Government should do all that 
lies in their power to help the English manufac- 
turers. We assért, again without fear of contra- 
diction, that nothing of the kind is done, and 
apparently at all events it is regarded as a 
matter of perfect indifference where orders 
for locomotives are placed. This is a_ result 
or an extension of the policy which has been pursued 
in all Indian railway matters for several years—a 
policy which has elicited the strongest animadver- 
sions of those who have to work the lines and carry 
on the traffic. Instead of giving out orders for 
locomotives in good time, things are allowed to 
drift, and until it becomes impossible to carry on 
traffic at all no new engines are ordered. Then at 
the last moment tenders are asked for in hot haste, 
and the firm that promises quickest delivery gets 
the order. The British manufacturer asks very 
naturally why there should be all this hurry. Why 
should it be imperative that engines ordered to-day 
should be delivered in six months? So far as we 
are aware there is absolutely no answer to this that 
can be regarded as satisfactory. It is perfectly well 
known to everybody that the engines will be wanted 
at such and such a date, and it would be just as 
easy to order them a year in advance as three months 
or six months. To say that it was not known that 
the engines must be bought would be to throw up 
the case at once. Such an argument would be 
tantamount to a confession of utter incompetence. 
[t could not possibly be pressed in the face of the 
correspondence which has taken place between the 
Indian Government and the railway officials. It 
cannot well be a question of finance, for the Indian 
Government must be perfectly able to find the 
necessary funds. Indeed, we believe that this 
argument has never yet been advanced. Turn 
what way we may, we are confronted with insur- 
mountable difficulties in arriving at a satisfactory 
explanation of a most reprehensible policy. We are 
driven to the conclusion that Lord George Hamil- 
ton’s advisers have not in any way realised the 
position of the locomotive engine manufacturers of 
this country, and quietly assumed that engines could 
be made in impossible numbers in an impossible 
time. 

There is, moreover, another aspect of the ques- 
tion which is of very considerable importance. Will 
Lord George Hamilton publish a statement of how 
the promises of speedy delivery made by German 
firms have been kept? On this point not a few 
strange rumours are being circulated. The German 
firms have found that the specifications to which 
they have to work, and the inspection to which they 
have to submit, are not at all what they reckoned 
upon. It is stated, indeed, that in one instance a 
foundry foreman hung himself because he could not 
succeed in casting cylinders that would pass the 
inspector. After we have made every allowance for 
exaggeration, the fact remains that the specifica- 
tions and inspection for Indian locomotives are 
much more onerous and exacting than anything 
with which German firms have previously had to 
do; and they are peculiarly oppressive, because the 
firms lack experience of them. But it must be 
borne in mind that the Germans are not so mentally 
constructed that they will fail to learn a lesson, and 
‘we may rest assured that Great George-street, if it 
does nothing else, will teach our rivals how a loco- 
motive ought to be built. Need we stop to point 
out the inexpediency of teaching our competitors 
what have been hitherto more or less trade secrets. 
As regards the performance of these engines, their 
ability to keep out of the repair shops, and their 
economy of oil and fuel, we fancy that there will be 
little or no difference between them and British 
engines. If there be, it will be the fault of the 
inspectors. If the engines are built rigorously to a 
rigid specification, then the result must be the 
same, no matter who makes them. But all this is 
an affair of the future. 

Finally, there remains the question of cost. It 
may be that German firms can really build loco- 
motives for less money than suffices for British 
firms. We think it would have been well if the 
Indian Government had obtained some definite 
information on this point for the guidance of British 
engineers. It cannot be pleaded that it is not the 
business of a high Government official to concern 
himself with the conditions of trade. Lord George 


Hamilton is not in the position of the locomotive 
superintendent of an ordinary railWay, who, When 





giving out orders, has only to take care that they 
fall into competent hands. The Indian Secretary 
should ascertain from the German firms how it is 
that they can work more cheaply than the British 
houses. It is a matter of common knowledge that 
trade has been greatly depressed in Germany, and 
that both employers and employed have been glad 
to work at extremely low rates rather than stand 
idle. From the tone of the correspondence it 
appears that Lord George Hamilton holds that 
British firms are in some way to blame for per- 
mitting orders to go abroad. But he has not hinted 
at the cause of their deficiency, nor does it appear 
to have crossed his mind that circumstances have 
been too strong for the British firms, and that they 
have done all that lay in their power to get the 
Indian orders and carry them out with despatch. 
To our thinking, the root of the mischief lies in the 
fact that the Indian Government and Great George- 
street are not only out of touch with the engineers 
of this country, but that they do not want to get 
into touch. Great George-street is antiquated. It 
has done good service in its day, but it seems to be 
wholly unable to advance. The manufacturing 
engineers of this country should be looked on as 
friends to be helped, and not as men who cannot be 
trusted. We do not for a moment assert that the 
Indian Government should pay more for locomotives 
than they are worth in order to foster trade ; but we 
do say that, short of this, they ought to promote in 
every possible way the prosperity of the British 
manufacturer. And that is certainly not done by 
insisting on conditions which a little forethought 
would have rendered wholly unnecessary. 


INDUSTRIAL ARBITRATION. 


THE somewhat pessimistic view which we took 
eight or nine months ago, when a court of arbitra- 
tion to settle trade disputes was created in New 
Zealand, appears to be receiving justification from 
the trend of labour affairs, under very similar condi- 
tions, in New Zealand. The Conciliation and 
Arbitration Act of New Zealand became law in 
1894, but has been amiended at various times since. 
It provides for the incorporation of industrial unions, 
which may be compésed of either employers or 
workpeople ; of a conciliation board composed of 
members elected by both parties, with an impartial 
chairman ; and of a court of arbitration to which 
cases which have failed of settlement by the con- 
ciliation board may be referred. This court consists 
of a judge of the Supreme Court and a representa- 
tive from each side of the dispute. Strikes and 
lock-outs are illegal, and the court is vested with 
considerable powers, penalties up to £500 being 
recoverable from individuals or associations, the 
members of an association being liable up to £10 
each to meet the fine imposed. For a time the Act 
appeared to work smoothly and well. The Colony is 
experiencing unprecented prosperity, and the natural 
tendency has been towards increased wages and im- 
proved conditions. This suited the men exactly, 
and as the masters, whilst practically ignoring the 
Act, yet accepted the awards, there was little or no 
friction, although the cases before the Arbitration 
Court—greatly preferred to the Board on account of 
the binding nature of its decisions—were so numerous 
that the Premier had to warn the labour party 
against riding the Act to death, and Mr, Reeves— 
the framer of the Act—admitted that there was a 
tendency “ to make too frequent use of it.” 

It has always been the contention of those who 
criticise arbitration schemes that, although they 
may succeed fairly well in prosperous times, the 
true test of their value is to be found when money 
is scarce and labour rates are falling. An arbi- 
trator is generally ruled by a desire to satisfy both 
parties, and if the conditions are such that the 
masters can concede to the men’s wishes without 
any serious damage to themselves, the award is 
easily given and loyally observed. If, on the other 
hand, the masters’ position is sueh that the men’s 
demands weigh excessively upon them, they will 
resist point by point, and probably obtain a decision 
entirely, or very largely, in their favour. Will, then, 
the men accept the decision peacefully? We may 
find an answer in a report written by a 
correspondent of the Times on the case of 
the Thames goldminers of New Zealand. In 
a certain case the Court of Arbitration decided 
against the Miners’ Union, and ominous grumblings 
on the part of the men ensued. Although matters 
went no further at the time, the labour party 
took an early opportunity afforded by a Council 
meeting at Wellington of expressing their dis- 
satisfaction with the working of the Aet, 
more than one delegate more or less openly 
advocating a return to strikes and similar tactics, 
and the “ old fighting spirit” of pre-arbitration days. 
Eventually the matter went So far that the Council 
resolved to référ the quéstioti to a general cotiferetice, 





the outcome of which may be daily expected 
Although the action of the Wellington Council has 
been pretty gonetey condemned throughout the 
Colony, there can be little doubt that there is cayge 
for uneasiness. If the eighteen delegates forming 
the Wellington Council were so far unanimous in 
the condemnation of the court, there can be no 
question that many more of the same opinion will he 
readily found. The result of the general confereneg 
is therefore awaited with some impatience, io, 
the moment, it is enough to observe that the worst 
anticipation of the adverse critics have been mora 
than realised. The disturbance has not waited fo, 
a time of depression—it has occurred in the middle 
of prosperity. 

It is cases of this sort which bring home to us the 
hopelessness of arbitration if either side declines to 
accept the decision of the arbitrators. The power of 
punishment vested in the court is too small to affect 
a powerful union or to influence a confederation of 
masters. If the men take it into their heads to 
strike, they cannot be prevented from striking. It 
is impossible to punish them all, and the imprison. 
ment or fining of their leaders is likely to have the 
reverse of a good effect. The efficiency of arbitra. 
tion depends solely on the loyalty of both parties, 
This has always been the feeling in this coun. 
try, and consequently there has never been 
a general law for arbitration in labour disputes, 
There was a chance, however, that such laws as 
those of New Zealand and New South Wales might 
succeed in those Colonies, where the conditions of 
trade are not bemmed in by the inconceivable 
numerous and intricate conditions which, handed 
down from remote times, hedge round most of the 
trades of the United Kingdom, and it was believed 
by such a painstaking investigator as Mr. Sidney 
Webb that the Act might be regarded as an estab- 
lished success. ‘There is,” he wrote early in the 
present year, “so far, no evidence of injury to its 
(New Zealand’s) industrial prosperity. After seven 
years’ trial, there is no party—scarcely even any 
section of a party—advocating or desiring the repeal 
of the law. It is, on the contrary, almost univers- 
ally approved of by employers as well as workmen, 
and there is every indication that its operation has 
been of great and enduring benefit to the community 
as a whole.” And he added: “The world is cer- 
tainly indebted to New Zealfnd for an original and 
highly significant object-lesson in labour legisla- 
tion.” Whatever may be the outcome of the 
present disturbance—and we shall be amongst the 
first to rejoice if wiser counsels prevail—there can 
be no question that a note of warning has been 
ender which it — be hoped will have its effect 
upon those whu too hastily advocated the adoption 
of the Colonial labour laws in this country, 


-— see —- -—— 


COPPER, 


Enoinegrs will, we faney, be well advised if they 
make tolerably heavy purchases of copper. This metal 
is now at a very favourable level for purchasing, and 
consumers, who doubtless have recently been watching 
the market fall, should not wait much longer in case the 
inevitable reaction should set in. With dealings recorded 
at £51 10s. a ton consumers have, indeed, an unusual 
chance, and the 20,000 tons visible supplies available 
show clearly that the metal is just now abundant. The 
unusually large outputs of some of the Mexican copper 
mines have doubtless had a good deal to do with 
the present largeness of the supply. For electrical 
purposes the demand for the red metal has 
increased enormously of late years, and _ there 
seems ever, probability of these enlarged require- 
ments continuing to find expression. The renewal 
of offers of low-priced American material, and wholesale 
realisations by tired holders, are among other causes of 
the present weakness. The New South Wales output is 
being considerably augmented by extensions of existing 

lants, and by prolongations of the Cobar lodes in the 

ee Mountains. How unusually large the importations 
of American and other copper have been of late may be 
gathered from the circumstance that the shipments into 
England and France so far this year have been nearly 
double what they were during the corresponding period 
of a year ago. Nearly one-half has come from the 
United States, about cree cog from Chili and Bolivia, 
and the rest from various other sources. 


FOREIGNERS AND THE RUSSIAN NAVY. 


Tue Russian Ministry of Marine has just taken a 
remarkable step in the interests of Russian industry. It 
has announced to the leading works connected with 
supplying the needs of the navy that the employment of 
foreigners in such works will prevent the Ministry from 
giving any orders tothem. This intimation was preceded 
by a question as to the number of foreigners employed in 
the various works. The Société Franco-Russe on the 
Neva, which turns out the largest types. of marine 
engines, is affected also by the latest order. If the 
Ministry of Marine succeeds in carrying out its prohibi- 
tion the immediate results cannot fail to be disastrous. 
Apart from the fact that there is seareely a single ship- 
building yard in Russia capable of working for the Russian 
navy without the co-operation of foreign -foretnen 
afigineers, and workmen, Riiasia has to obtain froth abroaa 
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many of its vessels for the navy. It is not a question of 
itussian work being superior to that done by foreigners ; 
in fact, it is just the opposite. For example, the Gungut, 
a casemated vessel, which buckled up and sank in by 
no means a heavy storm some years ago in the Gulf of 
Finland, wasi of purely Russian construction. Thus the 
peculiar order issued by the Ministry of Marine cannot 
be due to any want of confidence in foreigners. There is 
no doubt that it is to be ascribed to the praiseworthy 
desire to assist Russian home industries. But the 
question arises, Can Russia satisfy of herself the needs of 
her growing navy by thus shutting out the foreigner 
from her works? Russia has been dependent too 
long a time upon foreigners in all departments of 
her national economy to take upon herself to drive out 
in this summary fashion the very men who are training 
the Russian foremen, engineers, and workmen. If the 
foreigner is banished from Russia’s shipbuilding centres, 
then the Ministry of Marine will have to send large 
bodies of men abroad to learn exactly the same lessons 
which are being taught to them to day by the foreigner in 
their midst. Moreover, regard being had to the average 
Russian temperament, it is scarcely to be expected that 
the desired results would be obtained by sending shoals 
of Russians abroad for the purpose of learning sound 
methods of shipbuilding. The Russian authorities must 
not take it for granted that foreign shipbuilding yards are 
quite so easy of access to outsiders now-a-days as they 
were in the days of Peter the Great. The ability to 
exercise the policy of the “Closed Door” is not confined 
exclusively to Russian statesmen. 








CHARLES HENRY BELOE. 

As briefly announced in our last issue, Mr. Charles Henry 
Beloe, M. Inst. C.E., died on Wednesday, the 13th inst., at 
Llandudno. For some years his health had been unsatis- 
factory, and in November last he received a paralytic stroke. 
From this he made good progress towards recovery, but 
eventually succumbed to a second seizure, at the age of 59. 
He was the only son of the late Henry C. Beloe, J.P., of 
Liverpool and Leamington, and was born in Liverpool, on 
19th July, 1843. He was educated at private schools, subse- 
quently going to Brussels and to the Polytechnic College, at 
Hanover, to complete his school education. In 1860, he 
became a pupil of Mr R. S. Norris, M. Inst. C.E., who then 
was the engineer of the Northern Division of the london 
and North-Western Railway, and two years later, on the 
resignation of Mr. Norris, he was transferred to the office of 
Mr. Wm. Baker, M. Inst. C.E., the engineer-in-chief of the 
railway. After the completion of his pupilage, he remained 
with the London and North-Western Railway Company until 
1868, and during that time was in charge of several branch 
lines of the company, 

Having resigned his appointment at Euston, he set up in 
private practice at Liverpool, and in association with 
Mr. Duncan, the engineer of the Liverpool Water- 
works, became engaged in several important water- 
works undertakings. In the same year he gained the 
third place in the competition for new docks at Greenock, 
for which 170 designs were submitted. Waterworks at home 
and abroad, and sewerage works continued to engage 
much of his attention throughout the rest of his career. In 
1877 he was appointed by the Government of South Australia 
to the position of water engineer to the City of Adelaide, 
but was constrained by family and other considerations to 
decline the appointment. The occurrence of the first tram- 
way boom, early in the seventies, brought him into a new 
sphere of activity, and thus he became responsible for the 
construction of tramways leading in all directions round 
Liverpool on both sides of the Mersey, and in many of the 
towns of Lancashire and other parts of the country. About 
the same time he was called in to support the promotion of 
the Wigan Junction Railway, and was appointed its engineer. 
He carried this line to a satisfactory completion, and in 1884 
it was opened for passenger traffic by the Manchester, Shef- 
field, and Lincolnshire Railway, now the Great Central. He 
was a regular attendant in the committee-rooms of the 
Houses of Parliament, and was frequently called upon to 
give evidence in important law and arbitration cases affecting 
engineering matters. 

Notwithstanding the fact that the pursuit of his profession 
caused him to lead a very active life, he found time fora great 
amount of work in other directions. For twenty years he was 
the honorary secretary of the Liverpool branch of the National 
Lifeboat Institution, for whom he designed several tubular 
lifeboats. When a young man he held a commission in the 
Engineer Volunteers, and on the formation of the Corps of 
Submarine Miners, accepted the position of Captain of the 
Company in Liverpool. On two occasions he delivered lectures 
to the-school of Military Engineering at Chatham. Latterly 
he had given much attention to local politics, and for ten 
years sat in the City Council of Liverpool, where his profes- 
sional attainments gave much weight to his specches and 
work. In charitable matters also he took much interest, and 
devoted himself largely to the service of his fellow-men, and 
the amelioration of the conditions of the lives of the poor. 
To the literature of engineering he contributed ‘‘ The Hand- 
book of the Liverpool Waterworks ’’ and ‘‘ The Construction 
of Catchment Reservoirs.’’ He was a valued contributor to 
Tue ENGINEER, and on one occasion acted as our Special 
Commissioner in the United States. He became a member 
of the Institution of Civil Engineers on April Ist, 1873. 








PETROLEUM BRIQUETTES IN FRraNcE.—The French Navy is 
experimenting on petroleum briquettes, made by the Gonnet 
process, with a view to their adoption.. They are said to be 
composed of 97 per cent. of carbon and 3 per cent. of hydrogen. 
Volume for volume, they are half the weight of coal, and leave no 
more than from 2 to 3 per cent. of residue, There is no cinder, 
the briquettes preserve their form like coal when burning, there 
is no smell and no smoke, and they may be damped without 
deterioration, They burn without exploding or sending off sparks, 
and give a large and clear flame. The mean calorific value of 
these briquettes is 13,000 calories. Other briquettes are made, 
half coal and half petroleum. They are cheaper, but are less 
advantageous owing to their density and less heat-producing 
power, which is 9000 calories. The oil used comes from the 


United Statés, the French article containing too much fatty 
tmoaterial for the pu: ; When made from cheap petroleum and 
sold in large quantities, the price of the briquettes is about the 
same as that of coal. 
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Siderology: The Science of Iron, Vol. I. The Constitution 
of Tron and Slags, By Hanns FremHERR yV. JUPTNER, 
Lecturer at the School of Mining at Leoben. Translated 
by Cuarues Satter. Pp. viii. + 344, with 91 Figs. Demy 
8vo. Price 10s. 6d. net. Published by Scott, Greenwood 
and Co. London. 1902. 


Untit quite recently, metallurgy has been taken to mean 
the art of extracting metals from their ores and fitting 
them for use in the industries. Latterly, however, the 
study of alloys has been prosecuted so vigorously by an 
ever-increasing band of investigators both at home and 
in foreign countries, that it has become an important 
branch of metallurgy. It was the microscopic examina- 
tion of metals that gave the workers their first successes 
in this field. Armed with the microscope and the trust- 
worthy pyrometer put into their hands by Le Chatelier 
in 1887, they set about the systematic determination of 
the composition, structure, and physical properties of 
alloys, and finally of their constitution. A large number 
of new facts have been accumulated by them, but far- 
reaching working hypotheses are still Jacking. For the 
general science M. Osmond proposed the name of 
metallography, and to that part of the science dealing 
with iron and its alloys Baron Jiiptner has applied the 
name of siderology. A new branch of science dignified 
with a separate name seemed certainly worthy of a 
special text-book, and the author of this work set himself, 
as he states in his preface, to lay before the investigator 
a succinct account of the researches already carried out, 
and to demonstrate to engineers the connection between 
the various properties, the constitution, and the methods 
of working iron and steel. 

There has always been an unfortunate cleavage 
between scientific investigators and practical workers, 
and scientific literature dealing with new facts about 
alloys does not often recommend itself highly to engi- 
neers. The learned professor explains to the engineer 
his Jaborious and painstaking researches and the brilliant 
results he has obtained, while the engineer listens eagerly 
in the hope of catching some one salient fact that he can 
grasp and apply in practice, and too often listens in vain. 
The reason, of course, is that the science of metals is in 
its infancy, and that there has not been time to fit 
together even the facts already known or to group the 
conclusions arrived at. It is hardly the fault of the 
author of the present work, therefore, that it has a frag- 
mentary appearance, and that none of the fragments 
appear at first sight to be of much value to the practical 
engineer, although the needs of the investigator and the 
student are sufficiently well supplied. Like the researches 
of which it is a summary, the book is mainly a promise 
for the future. 

The volume is divided into four books, of which the 
first, dealing with the theory of solutions generally, is 
certainly not less satisfactory than the others. The 
chapter on the various kinds of solutions encountered in 
molten alloys, as demonstrated by their behaviour during 
solidification, and also the one on solid solutions are both 
terse, accurate descriptions of the present state of know- 
ledge on these subjects, without being burdened with 
details of the steps by which this knowledge has been 
acquired. It would perhaps have been better if the 
illustrations of the laws could have been taken trom the 
behaviour of the alloys of iron instead of the silver- 
copper alloys, the bronzes, &c., but it is an advantage to 
show that the laws apply to all metals alike, and are not 
confined to one only. One of the results is, however, 
that the various researches on diffusion in iron are abso- 
lutely ignored in this volume. The section would 
certainly have been made more complete by a discussion 
of the mechanism by which equilibrium is attained in 
solid solutions, in the course of which diffusion and re- 
crystallisation in solids could have had their real meaning 
and importance assigned to them and the way might thus 
have been opened for a consideration of annealing and 
soaking, and of the vexed question of the brittleness ob- 
served in metals after long use. 

Book II., the shortest but the most important one in 
the book, is confined to micrographie work, and here the 
treatment leaves little to be desired. The methods of 
examination are not described at length, a brief review 
being considered sufficient for this volume, but the 
micrographic constituents of the carbon-iron alloys—the 
minerals, so to speak, that make up the rocks—are ade- 
quately discussed, although the student will regret not 
being able to find any allusion to the effects of manga- 
nese, silicon, phosphorus, sulphur, and the rarer metals 
on the structure of steel. There is, moreover, no account 
of the “ maladies of steel,” although Fig. 49, an excellent 
photograph taken by M. Osmond, shows the effect of 
quenching high carbon steel from too high a temperature, 
and would serve as the starting point for a useful account 
of the structure of “ burnt’ and overheated steel. 

The chapter on the relation between the structure of 
steel, as revealed by the microscope, and its thermal 
treatment is admirable, and makes one long for more on 
the same subject. In this chapter it is clearly set forth 
how exactly the changes in the microstructure coincide 
with the critical or recalescence points, and how certainly 
these points indicate changes in constitution. This is so 
general that at least one of the more obscure critical 
points, viz., that at which the separation of cementite 
occurs in hypereutectic steels, was first discovered by 
means of the microscope, although it is of no small 
importance to the steel-worker, for it has afforded him 
guidance which he is only now beginning to follow. 

The third book, on the chemical composition of the 
alloys of iron, is the longest in the volume, and the one 
that approaches most nearly to completeness. No less 
than sixty-six pages, or about one-fifth of the entire 
volume, are devoted to the consideration of combined 
carbon, capital summaries of alarge number of researches 
on the subject being given. It has long been known that 
the carbide having the empirical formula Fe;C is con- 





tained in“steels ; but Baron’ Jiiptner, ably marshalling his 
facts, shows that there is much evidence in favour of the 
view that several polymeric modifications of this com- 
pound exist under different conditions, ranging from Fe,C, 
to Fe,,C;, hardened steel containing chiefly Fe,C, in solu- 
tion, and annealed steel Fe, .C,, while the degree to which 
nitric acid in the Eggertz test is coloured is proportional 
to the number of atoms of carbon in the molecule, 

The remainder of the volume contains a brief descrip- 
tion of Osmond’s allotropic forms of iron, which are 
accepted without question, and a full account of the 
chemical composition of slags. Little comment is 
required; but a protest must be entered against the 
inconvenient and misleading classification given on 
page 146, in which “forgeable iron’’ is divided into 
“Wrought iron; cannot be appreciably hardened; carbon 
content, 0:04 to 0°6 per cent.,” and “ Steel; capable of 
being hardened; carbon content, 0°6 to 2°3 per cent.” 
The author himself speaks on another page of “ mild 
steel containing 0°09 per cent. carbon,” a description 
which is more convenient, and more in accordance with 
common usage than his classification. 

The book is, however, remarkably free from errors, and 
Mr. Salter may be congratulated on the excellence of his 
translation. Printer’s errors are not numerous, although 
some of them, such as “temperature ” for “nature,” at 
the end of the first paragraph on page 133, and “intramole- 
cular” for “intermolecular” bona er the book, 
interfere with the sense. A word of commendation must 
be given to the illustrations, especially to the photomiero- 
graphs, which have been well selected and beautifully 
reproduced. 

It appears, from the preface, that the whole work will 
be in three volumes, of which this is the first. The others 
will deal more closely with the practical side of the 
subject. The plan of the book is admirable, and the 
execution of the first part so satisfactory, setting aside 
the omissions, that it is to be hoped that Baron Jiiptner 
will soon be able to issue the remainder of his work, 
which is certain of a hearty welcome from his fellow 
labourers in the same field. 

SHORT NOTICES. 

The Universal Dire ctory of Railway Officials, 1902. Compiled 
from official sources, under the direction of L. Richardson Blund- 
stone. London: The Directory Publishing Company, Limited. 
1902. Price, subscription, 7s. 6d.; after publication, 10s.—We are 
glad to see the 1902 issue of this valuable directory, which we note 
has increased in size by 16 pages. We hesitate to make any sugges- 
tion as to the improvement of a book which we have found uniformly 
good, but we think that where a new name appears amongst the 
leading officials of railways, a note as to the retirement or decease 
of his predecessor might made, and in the former case a new 
address given. We make this suggestion, feeling that others may 
have experienced, as we have, the annoyance of not finding a name 
where it is expected, and being at a loss where to look for it. 

The Mining Manual for 1902. By Walter R. Skinner, 11 and 12, 
Clements-lane, Lombard-street.—The fact that this manual has 
now reached its sixteenth en of publication is sufficient testimony 
to its value. It is one of those books which all those who are 
interested in mining, particularly from a financial point of view, 
find it inconvenient to be without. In the preface Mr. Skinner 
presents a review of the development of mining during the past 
twelve months. His remarks on South Africa will be read with 
interest. ? 
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The American Invaders, By F. A. McKenzie. London: Grant 
Richards. 1902. Price 2s. 6d. net. 

A History of Pont-y-Pridd : Being an Investigation of the Stability 
of the Arch. By Walter Bulkeley Coventry. London: Sands and 
Co. 1902. Price 3s. 6d. 

The Business Encyclopedia and Legal Adviser, By W. S. M. 
Knight. In six volumes. Volume ii. London: The Caxton 
Publishing Company. Price 7s. 6d. net. 

Digest of the Statutory Law Relating to the Management and Rating 
of Colliervs, By H. B. Hans Hamilton and Urquhart A. Forbes. 
London: The Walter Scott Publishing Company, Limited. 1902. 

Aérial Navigation : A Practical Hand-book on the Construction y 
Diriqible Balloons, Aérostats, Aéroplanes, and Aéromotors. By 
Friderick Walker, C.E. With about 100 illustrations. London : 
Crcesby Lockwood and Son. 1902. Price 7s. 6d. net. 

Grundlagen der Theorie und des Baues der Wirmekraftmaschinen, 
von Alfred Musil. Zugleich Autorisierte, Erweiterte Deutsche 
Ansgahe des Werkes, The Steam Engine and other Heat Engines, 
Von J. A. Ewing. Mit 302 figuren im text. Leipzig: Druck und 
Verlag von B. G. Teubner. 1902 

Newport Chamber of Commerce (Incorporated). Report of the 
Executive Committee for the Year 1901. Presented and adopted at 
the eighteenth annual meeting, January 29th, 1902. With statis- 
tics relating to the port, &c. Compiled by Samuel D. Williams, 
secretary. Newport: W. Jones, printer, &c. 1902. 











THE NORTH-EASTERN RaILWaY AND ELECTRICITY.—A great 
deal has recently been heard about the electrification of a section 
of the North-Eastern Railway which extends along the river 
between Newcastle and Tynemouth, and statements have been 
made which imply that the work is to be carried out at once. In 
point of fact, this is not the case. A scheme has, however, been 
prepared, and tenders are being asked for, but the whole question 
is one of cost. If it can be shown that the Tyneside traffic can be 
worked more cheaply by electricity than by steam, then electricity 
will no doubt be adopted; but so far as all experience goes, the 
locomotive is the cheapest hauling agent in existence, and the 
substitution of electricity for steam would represent a dead loss. 
Much, of course, turns on the initial cost, and the result of the 
inquiries being made by the company will be looked for with 
interest. 

SPEED OF CANAL STEAMERS.—It seems carious to talk of “swift 
packets” on a canal, but the Bridgewater Trustees in old times saw 
nothing strange about it. According to a handbill dated October, 
1850, several swift packets passed daily between hdr 3 Patri- 
croft, Barton, and Manchester, the fare being, ‘‘Best cabin, 2d. ; 
steerage, 1d.” The following announcement relating to the service 
between Manchester and Liverpool shows that in that year it was 

‘ible to travel by canal from one town to another at an exceed- 
ingly moderate cost :—Cheap travelling between Manchester and 
Liverpool ; fare, sixpence. The Bridgewater Canal swift packets, 
in connection with the splendid and powerful steamer Blanche, will 
sail with passengers between Manchester and Liverpool during the 
month of January as under [ Here fol'ow the ‘‘ times of sailing” 
from Knot Mill, Manchester, and George’s Pier, Liverpool.] 
Passengers for the swift packets must take their tickets before 
going on board both at Manchester and Liverpool. The steamer 
Will call at Brunswick Steps, Liverpool, on her up and down trips} 
Passengers’ lu yy these packets will be limited to 56 Ib 
weight, Future times of sailing will be duly announced. 
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SHALLOW DRAUGHT STEAMER. 





AmoNG those who have devoted a considerable amcunt of 
timeand attention to the question of the navigation of shallow 
rivers are Messrs. Yarrow and Co. This firm, as many of our | 


working in water, but under all circumstances opposes a 


| minimum obstruction to the escape of the water. 


It must be remembered that the weight of machinery 
needed when paddles are used is greatly in excess of that 
required for a screw-driven boat. 
advantage from all points of view to use a screw propeller, 


readers will be aware, has built a large number of shallow | and this advantage is enhanced by the present invention, by 
draught boats for the rivers of South and North America, | which the efficiency remains practically the same, no matter 


West Africa, the Nile, China, «c. 


It has just recently intro- | what the depth of draught. 


A glance at the accompanying 


Hence it is always an 


it Fig 3. 


—_ 


The bridge is shown on the drawing as originally coy 
| structed. In this stage it was perhaps not exactly a ‘bridge 
| as generally understood, but rather a jetty, extending across 

the road and river to the field beyond. The total length was 
194ft., made up of two spans of 65ft., one of 35ft., one of 
11ft., and a cantilever projection of 18ft. At the time of 
writing, the new mound has reached the full height and jx 
spreading over the ground ; to suit the altered conditions, a 
cent additional span with supports on the rubbish has been 


Usual plan. 
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Length 75 f* Beam 9f 3 in 


Draught light steam up ilin , 
” with 10 tons load 20 in 
» 20 » ” 8 in 


” 


8 


Speed 34 mls per hour 





” ” 
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duced a new feature into screw-propelled boats of this type, by 
reason of which a great economy is claimed. We were invited 
to witness on Tuesday last a trial run made with a small boat 
constructed so as to embody the new invention. It will 
be of interest perhaps if we just recall the three 
types of steamers suitable for use on shallow waters. First 
there is the side paddle vessel, the use of which is impossible 
in restricted channels or where much floating timber is 
encountered. Then there is the stern-wheel steamer, 


Curves of Speed & Power. 


79 x 9°3° Shallow draft Screw Steam Launch 


YARROW SHALLOW DRAUGHT LAUNCH 


sketch will serve to make the foregoing clear, and to explain 
exactly the working of the stern flap—see Figs. 1 and 2. 


We had an opportunity of watching in action a small | 


shallow-draught boat constructed on this principle, and we 
also had a ride of some distance on her. She appeared to 
work wonderfully well. Her length was 75ft. and beam 
9ft. 3in. Her draught light, but with steam up was llin., 
and this was the condition in which we saw her. Her speed 
at this draught was, we were informed, 94 milesan hour. We 


should have estimated it at higher | 


than this. With a 10-ton load her 


draught, so we were informed, was | 


20in., and her speed with the same 





T 


power 8} miles an hour, while 





with 20 tons she has a draught of 
28in. and a speed of 7} miles an 
hour. The accompanying diagram 


curves obtained by the makers. It 
is claimed that, taking an example 
of a 10-ton load, there is a gain of 














ae 
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2 ms 


Statute Miles per hour. 


COMPARATIVE EFFICIENCY CURVES OF L 


which is not open to these objections. Both these types, 
however, suffer from the fact that they lose in efficiency as 
the depth of draught increases. Moreover, the machinery 
needful to drive them is heavy, which limits the carrying 
capacity of a given sized boat with a given draught. The | 
third type of boat is screw driven. Many vessels of this 
class have been constructed with the propeller working in a 
sort of tunnel, so that though the propeller used be greater 
in diameter than the draught, yet it always works in solid 
water, since the water, owing to the air being driven out of the 
tunnel by the action of the screw, rises and completely covers | 
the latter. Until quite recently the stern portion of this | 


half a knot with the same power 


30 
Power 


to such a point as would represent 
the fixed back of an ordinary tunnel. 
Assuming the power required to be 
as the cube of the speed—which is 
approximately correct — this shows 
a gain of 25 per cent. To have 
obtained the result shows a great 
advance over older methods. The 
draught, as we have said, was only 
some llin., but the diameter of the 
propeller used was 2ft. Gin. The pro- 
pelling machinery consisted of a single-cylinder vertical 
engine supplied with steam from a small locomotive type 
boiler, the two being placed close together, thus avoiding the 
waste in long steam pipes so noticeable in stern wheelers, 
where the boilers have to be placed right forward. 
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BRIDGE OVER RIVER LLYFNI. 


A prince of rather unusual construction has recently been 
erected by the owners of the South Dorothea Slate Quarry at 
Nantlle, in North Wales. Oneof the chief difficulties in con- 





shows some comparative efficiency | 


with the flap only just immersed, | 
as compared with the flap lowered | 


SOWAIK 


added at the outer end. It is not necessary,to illustrate this, 

The bridge is built of timber, with iron truss rods. It would 
probably have been of iron or steel, but for the high prices at 
the time, and the difficulty of obtaining prompt delivery ; 
whereas good pitch pine, in lengths of nearly 70ft., could be 
obtained at Carnarvon, within ten miles of the site, 
There is also a direct advantage in the use of timber, in the 
comparative ease with which alterations and adjustments 
can be made by local workmen. This is necessary to some 
extent, as one end pier is on a mound of débris, liable to 
| slight settlement and horizontal creep, and the other is on 

the natural ground, certain to be gradually depressed, more 
or less, under the increasing weight of the new mound. 
Each pier is made in the form of a pair of shears, coming 
practically to a point at the top It is thus a complete 
triangle, and the wind strains (+ and —) are carried directly 
through the legs themselves. The result is a very rigid pier, 
the legs being much stronger and stiffer than any system of 
| ordinary wind bracing. The two piers near the river rest on 

creosoted piles, to which they are bolted asshown. The other 
piers are bolted to short horizontal sleepers bedded on slate 
slabs and weighted with rubbish. 

The superstructure is of sawn balks l4in. square, stiffened 
in the centre by half balks, which also form the butts for the 
diagonal struts. The struts rest on cleets bolted to the legs 
ofthe piers with 1}in. bolts, the bearing surface being increased 
by ‘‘ secret "’ dowels of greenheart 34in. in diameter. The 
abutments being incomplete, the horizontal thrust is taken by 
tie rods 1fin. in diameter. The rails are 60ft. above the 
ground, and about 76ft. above the summer level of the river. 
The gauge of the rails is 2ft., and the rolling load about 0-4 
ton per foot on each line. 

The decking is of 3in. planks. To the outer ends are bolted 
9in. by 3in. longitudinal planks, carrying the handrail 
standards of 3in. angle iron gusseted at the bottom. The hand- 
rails are of lin. gas pipe. 

Facility of erection was of primary importance in a country 
where proper appliances and suitable skilled labour are equally 
scarce, and this to a great extent influenced the form of the 
piers. Commencing with the little one on the mound, each 
pier was put together complete on the ground, with cleets, 
brackets, &c., hauled into the vertical position like a pair of 
ordinary shears, and so held by the tackle until the longitu- 
dinal timbers were in place. For convenience in lifting the 


longitudinals, a short derrick pole was built into the head of 
each pier, and cut off level on completion. 


The piers 
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tunnel has been fixed so that when the boat is heavily loaded | 
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BRIDGE AT NANTLLE OVER THE LLYFNI 


nection with slate quarries is the [disposal of the immense 























Swain 


resting on piles were attached to them with temporary iron 


there is a considerable portion of the back of the tunnel | quantity of rubbish, averaging about 25 tons for each ton of hinges. 


against which the water delivered from the propeller must | 
impinge, and down which it must slide before it can escape. | 
This has caused a ‘‘ drag,’’ and a consequent loss of speed | 
and efficiency—see Fig. 3 above. 

In the new invention, instead of being fixed, the rear | 
portion of the tunnel is formed of a hinged flap provided with 
strips of rubber at the side, which, by rubbing against the 
parallel sides of the tunnel, prevent the ingress ofair. With 
a boat so provided, the rear end of the tunnel can be always | 


that-it only just dips beneath the surface of the | expense, and it was desirable to avoid anything likely to cause | market, 


80 a 
water, This is quite sufficient to ensure the screw always | 





marketable slate ; and contiguous land is being gradually 
covered to a great height with unsightly heaps of débris. The 
dumping ground of the South Dorothea being nearly ex- 
hausted, the owners made a further purchase on the opposite 


The engineer was M. C. Wawn, M. Inst. C.E., and the 
contractor Mr, G. F, Bugbird, of Penygroes. 








side of the river Llyfni, with the object of continuing the tip | 


to the new ground by a bridge at the high level. The Llyfni | 
‘ @ district in | 


is an important little stream in its way, draini 
which there are large quarries liable to be ‘flooded. The 
channel has been straightened: and improved at. considerable 


an obstruction, 





Ir is reported that.a scheme is being promoted for the 
| formation of a rail convention between the rail. producers of 
England, and Belgium. The object of the convention 
eavour on every occasion, when a contract is in the 


ng in regard to the pricen te he 


| Germany 

is to end 
to arrive at an understandi 
' submitted for the rails required, 
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TEST OF A DIESEL OIL ENGINE. 


§crENTIFICALLY and commercially, the Diesel engine is very 
interesting ; hence the opportunity to test one under ordinary 
working conditions was most readily accepted by me, and the 
results are of sufficient interest to warrant their publication, 
for two reasons :—First, I believe this is the first test made in 
England by an independent authority ; secondly, the results 
are interesting, and the mode of determining the quantities, 


whilst of sufficient accuracy for ordinary commercial pur- | 


poses, did not involve the use of expensive or very delicate 
apparatus. 

1 March, 1902, the Harrogate Corporation, acting under 
the advice of their electrical engineer, Mr. Geo. Wilkinson, 
MI. Mech. E., had set to work a 35 brake horse-power Diesel 
oil engine. A month later, on April 10th, by the courtesy of 
the borough engineer, Mr, F. Bagshawe, and with the 
assistance of his assistant, Mr. R. Dudley, I tested this 
engine on the brake for oil consumption. My primary object 
was to obtain first-hand information for teaching purposes at 


the Yorkshire College. With Professor Goodman's permission, | 
thermometers, spring balance, speed counter, and in the | 


second set of tests, the gas analysis apparatus were borrowed 


from the Yorkshire College Engineering Laboratory, the | 


remaining apparatus being rigged up on the spot. 

The diagram Fig. 1 shows the general arrangement of the 
engine, the brake, and the oil feed tanks. The rope brake 
passed once round the fly-wheel, and was attached at the 


| the first start in the morning when the engine was quite cold; 
| it consists of five strokes made under air pressure and the 
first firing stroke ; the mean effective pressures work out to 
266, 196, 164, 153, 187, and 156 in pounds per square inch. 

| No. II. is a light spring card taken to show the suction and 
| exhaust strokes. 

Nos. III., 1V., V., VI., and VII. were taken at 0, 16, 20, 
33, and 39 brake horse-powers, and give mean pressures of 
29°6, 70, 93, 103, 118 respectively. 

No. VIII. is the diagram from the air pump. 

All the diagrams except No. II. were taken with a 500 
| spring, / ¢., show 500 Ib. to an inch. 
| The brake-power and oil measuring arrangements were 
| exactly as before ; the cooling water was measured from the 
| supply tank, which was rectangular, and measured 7ft. 6in. 
| by 2ft. 11jin., giving 115-2 1b. of water per inch of depth. 

A connection was made into the exhaust pipe about 12in. 
| from the exhaust port, a 4ft. length of }in. gas pipe 
attached, and through this samples of the exhaust gases were 
drawn and analysed in an Orsatt apparatus. The results of 
hg as show excellent and complete combustion—see 

able, 

The oil used in these trials, and with which the engine is 
regularly run, is a dark greenish-brown crude petroleum from 
Texas, supplied by Messrs. A. Benjamin and Co., London; 
who supplied me with the following particulars of it :— 





Calorific value = 10,720, equivalent to 19,296 B.T.U.'s per pound. 
Density = 0-922 grammes perc c., i¢, specific gravity = 0-922. 





Fig. 1—TESTING 


light end to a spring balance reading to 11b.; the other end 
was attached to a shackle connected by a pin joint to a lever, 
the lever rested by an iron plate upon the edge of a rolled 
steel joist. The lower end of the lever was connected by a 
second shackle to a spring balance reading in pounds up to 
250, The position of the fulcrum and the two shackles were 
so placed that the leverage of balance was 2to1. The lever 
was suspended by a cord from the rafter above in the manner 
shown. This method was simple, inexpensive, and proved 
quite effective. I am satisfied it was correct to 1 per cent. 
for loads over 15 brake horse-power. 

The oil measuring was done by weighing upon a tested 
spring balance which read to 20z., and could be estimated 
to 4 04. 

d he engine is supplied with two oil feed drums, seen above 
the engine in Fig. 1, capable of being connected independently 
to the engine as shown ; upon the top of one of these a piece 
of wood was fixed, having a wire nail with a sharpened point 
driven through it. The oil was filled into this one until the 
point just touched the surface. 

The engine was got under way, connected to the other oi] 
drum. When everything was ready the standardised oil drum 
was connected to the engine, the other being disconnected. 
At the end of the run this was reversed; oil was then 
weighed into the drum until the original level was reached, 
thus determining the weight of oil used during the run. 
The engine dimensions used in this trial are as follows :— 


Brake wheel circumference .. 26-896ft. 
Brake rope circumference - 0- 250ft. 
Effective circumference... .. .. . .. 27-146ft. 
= 27-146 ; 
Giving a brake constant 33,000 = 0.000823 


The cooling water was estimated by running it into a square 
sump, which took 80°51b. per inch of depth. The results 
are set out in Table No. I. 

From the collected results of this trial, set out in 
the table below, the two curves A and B, Fig. 2, have 
been drawn ; A shows the total oil used per hour at the 
various brake horse-powers; B shows the oil used per brake 
horse-power per hour at the different powers experimented 
at. In connection with A, it should be observed that on con- 
tinuing line A below the lowest point it cuts the line of no 
power at a point giving 41b. of oil per hour for no load 
running. This result, though unimportant, is doubtful, 
because at no load there is slight evidence of incomplete com- 
bustion, which would considerably raise the quantity of oil 
used under such circumstances. This is confirmed by a light 
load run carried out forme by Mr. R. Dudley, when he obtained 
slightly over 7 lb. for an hour’s run. As the water jacket was 
left in its usual state, this is rather higher than need have 
been. On curve A, I have drawn the dotted part to show the 
probable oil used per hour for powers lower than 10 brake 
horse-power by this engine. 

The equation to the line A for higher powers than 10 brake 
horse-power is :— 

Pounds of oil per hour = 4 + 0°357 x brake horse-power. 

The equation to curve B is :— 


Pounds of oil per brake horse-power hour = 0°357 + 


4 
brake horse-power. 
On May the 9th I was 


Company having lent me a suitable indicator. 
In Fig. 8 eight indicator cards are shown ; 


typical of the cards obtained during the different runs, the 
cards being very uniform :— 
No I. is interesting, being the starting diagram, taken on 


a) I enabled to repeat these tests with | 
the addition of indicati ig the engine, the Diesel Engine Weight, oil burned 


these are | B.T.U.’s 


A DIESEL ENGINE 


Results of Distillation. 
Up to 275 C, yield is 15-74 per cent. of 0-850 specific gravity. 
275 to360C, ,, 21-23 per cent. of 0-894 
360 till hard pitch, 45-5 percent. of 0-9005 
Hard pitch and loss, 17-46 per cent. 
I have tested both density and calorific value, obtaining 
the following :— 


” ’ 
” 2” 


ener ee April 16th. May 18th. May 18th. 
Weight of specific gravity, 
bottle se «ce ce os SG 3. DO 8-615 grammes. 
| Weight of specific gravity, 
bottle and water... .. . 83-575 .. 33-570 ” 


Weight of specific gravity, 
oa. 














bottle and oil .. 31-540 .. 31-575 es 

Weight of watcr, assumed 25 .. 24-96 

Weight of oil .. .. .. 22-92 . 22-96 ” 

Density ie 6c ewe SEE na) De aa -920 * per Cc. 

Specific gravity adopted, 0-920 at 65 F. 
r : 
Total Oi! per Hour A Scalets in libs. 
16 _ — ee ai 
W= 4#0.357x BHP. 
| a Diesel OilEngine __ 


Harrogate 1902 





Oil per BHP. Hour=0.357+ 











|BHRE-—_| 
B Scale in O.l ths. of Ibs 
a Sa ee Bree ES oF 
(0) 10 20 30 40 50 
Brake Horse Power. 
Fig. 2 
Caloric. Value. 
+. 2-00 - 112 .. 1:95 .. 2-05 grammes. 
Rise of temperature F, 11- oe G4. 4. 16  .. 11-98 
Y pounds .. 18,950 .. 18,900 .. 19,260 .. 19,416 
an value = 19,150 B.T.U.'s per pounds, gtoss Value. 


| The density, distillation results, and the calorific value 





‘ warrant the composition being assumed as—carbon, 85 per 


cent.; hydrogen, 13°5 per cent.; incombustible, 1°5 per 
cent. For complete combustion such a fuel would require 
about 14°56 lb. of air per pound of fuel, calculated as 
follows :— 


Carbon 


ss 0-85 x 11-6 = 9-86 Ib of air. 
Hydrogen 


0-135 x 34-8 = 4-7 Ib. of air. 
14-56 Ib. of air. 


The resultant products being .15°56lb. of gases consisting 
of : 


.. 0-85 x 8-66 = 3-116Ib., or 20 per cent. 
0-135 x 9-00 = 1-2151b, or 7-8 per cent. 
ee Nae ee = 11-23 1b., or 72-2 per cent. 


Carbonic acid gas 
ater .. = .. oe 
Nitrogen + 
The analysis of such gases over water shows only the 
carbonic acid gas and the nitrogen ; hence, eliminating the 
water from the above gases, the theoretical composition would 
work out, carbonic acid gas 21-7 per cent., nitrogen 78-3 
per cent. From the analysis the gases were found to consist 
of :-— 


Volume. Weight. 
Per cent. Per cent. 
Carbonic acid gas ee 12-2 12-1 


Carbon monoxide .. 
OxFQOR «2 oc «+ se 
Nitrogen by difference 


7-0 
80-4 


6-2 
81-6 


The analysis shows complete combustion with an excess of 
air; from these two compositions it is possible to calculate 
the excess of air which has been used, and thus get the 
amount of air per pound of oil used in the engine. I prefer in 
the case of the Diesel engine to calculate the amount of air per 
pound of oil from the knowledge of the volume of the cylinder, 
pressure and temperature of the air entering, and the number 
of suction strokes made per minute, together with the weight 
of oil used per minute, as follows :— 

Cubic feet. 
Working volume of the cylinder = 1-148 
Clearance 99 = 0-106 


” ” 





Total 9 9 » = 1-254 
Pressure of air during suction = 14°11b. per square inch—- 
see suction card. Temperature of air in room — 65 Fah. 


Allowing for rise of temperature as the air gets into the 























ea 


2 

Raa, 

Spring gg in all cases except 2. 
Fig.3. 
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cylinder = 35 Fah. Temperature would be = 100 Fah. The 
volume of air at 32 Fah. and 14:7 1b. per square inch per 
stroke becomes :— 


1°245 x ~s x = = 0°99 cubic feet. 
14:7 561 
The weight per minute = 0°99 x 0-08 x 91°2 = 7:22]b. 
per minute at the load 39-21 brake horse-power. The oil 


used per minute at this load was 0°3011b. Hence air per 
7°22 

———— = 94Ib. 
0-301 
plete combustion demands 14-56 lb. of air, so that there is an 
excess of 64°8 per cent. The total products of combustion 
will be 25 lb. per pound of oil, consisting of :— 


pound of oilis = We have seen that com- 


Lb. Lb. 
, Oar tie SEH 9-44 | Water ‘ 1-215 
Carbonic acid gas .. 3-116 | Nitrogen.. 11-219 


Or calculating from the gas analysis, we have :—12°1 per cent. 
of CO, and 87°9 per cent. of N, and O,; the result of mixing 
Z lb. of air with a mixture composed of 21-7 per cent. of CO, 
and 78-3 per cent. of N,, that is, 3-116 1b. of CO, and 11-23 lb, 
a as é, 3-116 = 
of N,. Consequently 3116p 11-BLZ 0-121. 
Z = 11°35 1b. of air in excess. This would give the total air 
per pound of oil = 14°56 + 11°35 = 25°91 lb., against 24 Ib. 
by the previous calculation. 

If the temperature of these gases as they escape is known, 
the heat carried away by them can be ascertained. I did not 
measure the exhaust temperature further than ascertaining 
that it exceeded 600 Fah. For the purpose of drawing up 
an approximate heat balance, I shall assume it to be 800 Fah. 
Then the following will give the heat carried away :— 


Therefore 


Substance. Weight x Sp. Ht. at. Cp x (Tem. - t) = Heat carried away. 
Air .. 9-44 x 0-238 x (800 - 65) = 1652 


CO. .. 3-116 x 0-241 x (800 - 65) = 552 
No .. 11-215 x 0-244 x (800 - 65) = 2010 
Steam.. 1-215 x 0-48 x (800 -287)= 299 


Total heat of steam atrelease, 55Ib. per sq. in. = 1169 
5682 B.T.U.’sperlbof oil 

The cooling water used per pound of oil during: this trial 
was 97°21b., and its rise of temperature was 55:3 Fah. 

Heat carried away by cooling water = 97:2 x 55°3 = 5375 
B.T.U.’s per pound of oil. The total heat converted into 
work in the cylinder per pound of oil used is :— 

52°27 x 42°4 . . 
cates =<! FOG Dick kos 
9-301 P 
Total heat accounted for per pound of oil is 18,489, out of a 
total of 19,150, that is, 96-2 per cent., leaving 3-8 per cent. 
for radiation. 
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Below is given this heat account to a horse-power minute 
basis :-— 


Heat received per [.H.P. minute. Heat expended per I.H.P. minute, 
Ce 





p.c. pec | I p-c. 

From the oil .. 110-4 .. 100 | One H.P. minute 42-4 38-4 
| Cooling water .. 21-0 .. 28-2 

| Exhaust gases .. 32-7 .. 29-6 

Unaccounted for .. 4:3... 3-8 

110-4 .. 100 | 110-4 100 


From the above it is seen that the thermal efficiency, using 
the indicated horse-power, runs up to 38°4 percent. If we 
subtract the horse-power of the pump multiplied by 0-2, 
since the major part will be delivered to the working 
cylinder, the result will be the net thermal efficiency in the 
cylinder :—Pump horse-power 

4°3 x 4°3 x 0°7854 x 0°755 x 77 x 182 4°6 
33,000 
Therefore loss 4-6 x 0°2 = 0-92 horse-power, which is 
2°3 per cent. of the indicated horse-power, thus leaving a 
thermal efficiency of 36:1 per cent. As reckoned on the total 
heat of ‘the oil on the brake horse-power, the thermal 
efficiency is 28°8 per cent. 


Final Results for the Brake Horse-power Trials of the Diesel OU 
Hngine, April 9h, 1902, at Harrogate. 

Number of test .. .. I, Il. Ill. IV. 
Per cent. of full load .. 25 50 we 100 
Duration in hours 1 1 1 a 
Load on the brake 74-3 138 213 299-6 
Spring balance, lb. 3-14 3-36 14 27-S 
Effective lead, Ib. o>. sae 134-66 199 271-8 
Revolutions per minute .. 185-4 184-6 188 181-4 
Brake horse-power 10-87 20-44 30-07 40-26 
Total oil, in Ib. 8-9 10-95 14-35 12-30 
Total oil perhour .. .. 8-95 10-95 14-35 18-45 
Oil per brake horse-power 

ne ee er 0-823 0-536 .. 0-478 .. 0-459 
Cost per brake horse-power 

hour, with oil at 55s. a 

ton, pence .. in 0-243 .. Q-158 .. U-141 .. 0-137 

May 9th, 1902. 

Number of test .. .. I. IL. Ill. IV. 
Per cent. of full load .. 57 08 82 41 
Duration in hours _.. 1 1 4 4 
Load on the brake, Ib. 159-4 281-7 246-6 111-3 
Spring balance, Ib. 4-94 16-1 21-6 3-0 
Effective load, lb. «os oo 164-4 264-6 225-0 108-3 
Revolutions per minute .. 181-7 182-5 182-7 182-7 
Brake horse-power 23-03 39-21 33-1 16-29 
Total oil, inIb. .. 12-25 18-06 7-875 4-75 
Total oilperhour .. .. 12-67 18-06 15-75 9-5 
Oil per brake horse-power 

hour a ie ae sos 0-55 0-461 0-476 0-583 

Indicator (Quantities. 

Mean pressure in Ib. per 

ME Sa det as toce. os) SE 117-6 103-2 69-7 
Impulses per minute .. 90-8 1-2 v1-3 91-3 
Indicated horse-power .. 42-4 52-27 46-88 31-45 
Oil indicated horse- 

power hourinlb. .. .. 0-301 0-346 0-336 0-302 
Cooling water per indicated 

horse-power hourin lb... 37-6 33-6 _ 
Inlet temperaturein F.deg. 49-5 49-5 49 49 
Outlet temperature .. 93-5 104.8 v3 93 
Rise of temperature .. 44 .. 85-8 44 14 

Evhaust Gases Volume A nalysis, 

Number of sample sae I. 11. ti. 
Carbonic acid gas, per cent. .. 12-2 2. 12-4 
Oxygen, per cent. ERS 6-2 6-4 .. 6-2 
Carbon monoxide, per cent. .. 0-0 0-0 0-0 
Nitrogen, percent. .. .. .. 81-6 81-4 31-4 


Yorkshire College. H. Ape Cuark. 








PROPOSED NEW BRISTOL AND LONDON 


RAILWAY. 


AmMoNnG the various schemes which are likely to be intro- 
duced this session is that for a new line from Bristol, or, more 
strictly speaking, its port at Avonmouth, to London, having 
for its terminus in London the Waterloo station of the London 
and South-Western Railway. The establishment of a second 
and competing route between London and the Western City 
is by no means a new idea. Indeed, long before Brunel's 
great scheme from Paddington was thought of, such a line 
was actually surveyed by the authorities at Waterloo, but 
abandoned for want of sufficient support. 

It was to have left the South-Western line a little to the 
south of Basingstoke, and to strike north-west so as to pass 
through Newbury, Devizes, Trowbridge, and Bath—in fact, 
over the same route now traversed by the Great Western 
direct line to Yeovil and Weymouth. 

Nothing more was heard of a competing line between 
London and the western city until 1861, when another Bill 
was introduced. The new line was to branch off from the 
South-Western Company’s line at Gillingham, near Temple- 
combe, and follow the same course now occupied by the 
Somerset and Dorset Railway to Radstock, from which place 
it was to have reached Bristol through the district now in 
possession of the Radstock-Bristol branch of the Great 
Western Railway. The terminal station was to have been in 
the market place, 143 miles from London. The House of 
Lords, however, after giving the Bill a long and protracted 
hearing, threw it out in favour of a scheme promoted by the 
Great Western Company. 

It should be borne in mind that the latter company has no 
fewer than three alternative routes between London and 
Bristol, viz. (1) the present main line, vid Reading, Swin- 
don, and Bath ; (2) vid Reading, Newbury, Devizes, Brad- 
ford, and Bath; and (3) the new and shorter route to be 
opened at Christmas, vid Swindon, Sodbury, and Badminton. 
It will thus be seen that that enterprising and far-seeing 
company has safeguarded itself from serious opposition by 
appropriating all the best paying districts through which 
its opponents would have to pass in order to make a second 
line pay; 

In conclusion, it is interesting to note, in view of the 
opening of the Great Western extension line into Southampton, 
that in the past, whenever the Great Western Company 
signified its intention of going to the Hampshire port, its 
South-Western rivals invariably threatened to extend to 
Bristol. 

It now remains to be seen whether the South-Western 
directors will go forward with their Bill, seeing that it will 
assuredly damage their interest, should they do so, in the 
Somerset and Dorset “undertaking, of which they are co- 


DISC GRINDER. 


We give on the opposite page a back and front view of a 20in. 
universal disc grinder, which we have lately inspected with some 
care, It has been constructed to the designs of C. W. Burton, 
Griffiths and Co., of Ludgate-square, Ludgate-hill, and is of 
the ‘‘ mechanical fitter’’ type, that is to say, scales and 

auges are provided to permit of work being accurately 
nished. The general design is good. The spindle is carried 
in bearings which surmount a heavy box pedestal, and the 
tables are borne by a long steel shaft 3in. in diameter, which 
asses through the bed well to one side of the centre line. 
his is a wise arrangement, as the thrust is thereby brought 
right over the resistance, and the side strains which result when 
the tables are supported from the centre are avoided. The 
press is incorporated in the machine itself, which economises 
space, but on the other hand is, on account of its vertical 
position, a trifle less handy than the separate press. Somuch 
for general features. For details we must refer to the 
working drawings which Messrs. Burton, Griffiths and Co, 
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corresponds with a countersink in the disc. The collar js 


tightened up bya two-pin spanner. A pin permanently fixed 
in the back disc prevents any chance of slipping. We may 
remark here that we saw a disc entirely removed ang 
replaced from running condition to running condition jn 
_but little over one minute. The discs are 20in. diameter 
by ,’sin. thick. They are of steel, rough turned, annealed, 
and turned again, so thatall internal strains may be removed, 
They, of course, run dead true and in accurate balance, [y 
order to facilitate their removal, a little bolt, which is secon 
in the lower part of the section, can be shot into the back 
disc, and so hold the spindle fast whilst the collars are yp. 
screwed. 

The table and its supporting columns, &c., will be under. 
stood from the engravings and the drawings. The column 
consists of two members sliding in greoves in a carriage, which 
can be screwed towards or from the dise by the arrangement 
seen in section. The two members carry the table on a large 

in at theirsummit. The whole system is nicely balanced 
c chains and weights. It can be easily raised and lowered, 
and clamped in position. The table ree swivels on the pin, 
and can be brought dead square with the disc by a Morse pin 
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The first of 


have been kind enough to allow us to reproduce. 
The 


these shows the spindle and bearings, part in section. 
spindle is 1#in. diameter of hardened steel ground up 
true. It runs in very long gun-metal bearings. The 
effective length of each bearing is 6in., a channel 
being removed from the centre of each to admit a +’, 
oiling ring. Oil casings enclose the ends of the bearings in 
the manner shown. The driving pulley is attached to the 
centre of the spindle. On the left side it has an enlarged | 
boss, which bears against the face of the left-hand bearing ; 
on the other end it is provided with a hardened adjustment 
ring, which just touches the right-hand bearing, thus pre- 
venting any end play of the spindle. On each end of the 
spindle a stout back disc, 8in. diameter, is shrunk and keyed. 
It is turned up on the spindle to the form shown in section. 
A spigot, gin. deep by Ggin. diameter, ig formed on its face. 
This serves to centge the disc. A collar of the form shown, 
but screwed left-hand, not right as it appears in the drawing, 
clamps the disc firmly in position. This collar is clear every- 





partners, in conjunction with the Midland Railway Company. 
Ht us “ough aang F such Jine ot 


Moreover, the district 1 
pass is now more than adequately served by other companies. 





where, except for a short bevel at its greatest diameter, which 


Part section on centre line. 
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DISC GRINDER—DETAILS OF TABLE, 


| The stop is a projecting lug upon a ring surroundin 


‘ 2h } 
To facing of 
side bar 





DISC GRINDER--PART SECTION ON CENTRE LINE 
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&c, 


in the manner shown. The carriage slides upon the 
long circular shaft already referred to, and is free tv 
swing about it, so that the table and work may be moved 
to and fro across the face of the disc. The adjust- 
ment for movement towards the disc is by a movable 
index and stop, and a scale inscribed upon the hand bys 
the 
enlarged boss of the hand wheel, and capable of being 
clamped in any position. It engages with a sliding projection, 
which also carries the indexing line. This is on a bracket 


|‘bolted to the end of the 3in. shaft; the nut is fixed in the 


shaft, the screw moving in and out with the table. The 
sliding piece permits of the index mark being brought close 
up against the index wheel, so that indexing may be accurate 
and easy... Around the edge of the tabié a scale is also in- 
scribed, and an angle gauge clamped in the manner shown 
in the section is provided. There are also tee slots for 
receiving a clamp for holding work when required. Locating 
pins are provided for making adjustment for dead square 
work, The bearings and rubbing surfaces are, as far as 
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possible, protected against dust, and a guard and water 
trough are fitted under each disc. 

The work throughout appears to be of a high quality. We 
saw the machine running at a g speed—it is intended to 
work up to 1650 revolutions per minute—and although it 
was resting only on wood chocks, and not bolted down in any 
way, the vibration was not excessive, certainly not enough to 
affect the work, and probably this amount will almost if not 
entirely disappear when the machine is put on proper 
foundations. 








PORTABLE OI], ENGINE. 


We borrow from our contemporary the Zeilschrift des 
Vereines deutscher Ingenieure the accompanying figures of a 
remarkable portable oil engine constructed by the Diirr- 
Motoren-Gesellschaft. Very few words of description are neces- 
sary, as the illustrations are practically self-explanatory. The 
carriage frame consists of two channel irons connected before 
and behind. They are fastened rigidly to the hinder axletree, 
and by a fore carriage to the fore axletree, the whole con- 
struction being thus supported on three points. The engine 
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which is delivered through a valve m, situated in the bottom 
of the cooling tower. This current of air ascends the tower 
and makes its way out at the top, helping to cool the water 
which it meets in its passage. The exhaust gases pass through 
the carburetter, which also serves as an exhaust box, into 
a small chimney. The engine being balanced, there is very 
little vibration, and no chocks are required. 








SHIPPING SUBSIDIES. 





AT the banquet following the dual launches, at the yard of 
Messrs, C. 8. Swan and Hunter, Limited, Wallsend-on-Tyne, of 
the Carpathia—a vessel built to the order of the Cunard Steamshi 
Company—and the floating dock for the Natal Government, both 
fully described in our last issue, interesting speeches on the subject 
of ‘‘Shipping Subsidies” were made by Mr. G. B. Hunter, chair- 
man of Messrs. C. 8. Swan and Hunter, Limited, and Lord Inver- 
clyde, the head of the Cunard Steamship Company. 

Mr. G. B. Hunter, proposing ‘‘ Success to the Carpathia,” 
said :—The Carpathia is not intended to be a vessel of the highest 
speed, About two years ago or so the Cunard Steamship Company 
obtained delivery of two new steamships, the Ivernia and Saxonia, 
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DURR PORTABLE OIL ENGINE 


is a so-called beam engine, and is enclosed in a cylindrical 
casing closed at each end by cover plates. The cylinder is 
placed some distance above the crank shaft; it has two 
pistons aa, which work by means of levers 6 on to the crank 
shaft. The valves are contained in a chest in the centre of 
the cylinder. The inlet valve is automatic; its lift is 
regulated by the governor. The exhaust valve e is moved 
outwards by a short rocking shaft andcam. The carburetter 
y stands on the casing in front of the valve chest; by means 
of the mixing valve / the spirit is very thoroughly diffused. 
In front of the carburetter stands a cooling tower i, which 
looks like a locomotive funnel. A small pump drives the 
cooling water out of the lower part of the tower upwards 
through the cylinder jacket to a rose & at the top of the 
tower, which causes it to fall like rain. The inward action of 
the pistons draws a current of air through the clack valves 12 
mm the end plates of the casing at the front and rear ends, 





one of which was built in this yard, and the other at Clydebank, 
on the Clyde. ese vessels have been running regularly from 
Liverpool to New York and Boston, carrying any number of pas- 
sengers a deg 2400 in all, and have proved most successful. ey 
are probably the steadiest and best sea boats on the Atlantic 
Ocean. The Carpathia is a similar vessel, and as regards the com- 
fort of the emigrants is believed to be an improvement on any 
vessel yet built. She is of slightly less speed than the Ivernia, but 
will be capable of steaming over 15 knots at sea in fine weather. 
The question of speed is a very interesting one. For many | 
reasons the highest speed is desirable, although it shortens 

the enjoyment “of passengers — in a fine-weather voyage—and 

although the fastest steamers are not always the pleasantest ships | 
to Sajl jn, still the majority of po rs, first, second, and third 
class, desire to cross the ocean ly as possible, Itis highly | 
important to carry the Empire's foail "g quickly ; and in time of | 
national ‘difficulty—in time’ of wer tiireate ed War-rit is not | 
only desirable, "not only important, “byt it is'a netessity, that we | 
should bave some of the’ fastest steamships, and a reasonable | 


| British shipping mainly to hamper or restrict. 


| returning thanks, said he hoped the Car 
cessful as the other steamers that ha 


| what not enna 
u 


Syl 


number of them, sailing under the British flag. To quote Lord 
Brassey, ‘‘In late years our shipowners have made ro effort to 
compete with the record-breakers of Germany. The building and 
running of such vessels lie beyond the scope of the strongest 
private firms. We cannot have such vessels without payment. It 
is hardly going too far to say that the policy of giving subsidies to 
the mercantile auxiliaries is to some extent imposed on the British 
Government by the action taken by other Powers. All the leading 
naval Powers of Europe give liberal subsidies for the building and 
running of mail steamers convertible iato cruisers.” A few years 
ago all the fastest steamers were British. We have been recently 
told by Lord Brassey that out of twenty-eight large ocean steam- 
ships over twenty knots speed, only seven of them now sail as 
British ships. Four out of the seven belong to the Cunard Steam- 
ship Company. Three of the seven belong, or belonged, to the 
White Star Company, and are now practically foreign ships. They 
are registered in England and fly the British flag, 
they are under foreign control, and their register and 
their flag can be changed at the will of American owners 
and the American Government. The United States thus controls 
at least six of the fastest ocean-going steamers, against only four 
under British control. Germany has at least six sailing, or build- 
ing, against four British. Of the very fastest—23 knots and over 
—Germany now has them all, and the British Empire none. 
British shipowners are not to blame for this. It was within the 
rights of the White Star Comey to part with its fleet to a 
foreign company. The Cunard Steamship Company has spent 
millions of pounds on improving its fleet of mail steamships, and is 
prepared, I feel quite sure, to do more, but the inducements to do 
so are not so much commercial as national, Shipowners prefer as 
a rule—it is more profitable to them—to provide ships of 
moderate speed. It is the nation which needs a certain number 
of the largest and fastest steamships, and whose security is 
endangered if they are not provided. First-class ocean mail 
steamships of the largest size and of a speed equal, or superior, to 
that of foreign steamers now cost about a million pounds each. 
They will consume about 800 tons of coal per 24 hours, as 


| compared with less than 150 tons for ships of nearly equal size, 


like the Ivernia, Saxonia, and Carpathia, and the cost, therefore, 
of running these steamships, a certain number of which is 
necessary for the safety of the Empire, is very heavy—too great, 
indeed, for private companies. The British Empire must, as .¥s 
Governments are doing, pay part of their cost; must pay it for 
carrying the mails, and for the steamships to be held at the service 
of the Admiralty when the country needs them. British ship- 
owners would be quite content to be left alone so far as their own 
interests are concerned, if both British and foreign Governments 
do let them alone, The British Government interferes with 
Such interference 
may be more or less necessary ; but it should apply to foreign 
ships which use British ports and carry British goods and British 
passengers. Foreign Governments interfere mainly in order to 
promote and increase shipping under their own flags, and they 
apply their restrictions as much, if not more, to British ships than 
to their own, and that to the extent of even prohibiting British 
vessels from trading between their own ports and those of their 
dependencies. We British are about the only 5 a whose 
Government does nothing to assist our trade. We have, for 
instance, no Minister of Trade and Commerce, as our 
Colonies have, and there ought to be one. In the mean- 
time, it is hoped and believed that the question of steamship con- 


| neetion between Great Britain and her Colonies is occupying the 
| close attention of Mr. Chamberlain, as Secretary of State for the 
; Colonies, and of the Coronation Conference of Premiers and 


rity, and, indeed, the 


Statesmen. All who desire the pros 
eir deliberations will be 


safety of the Empire must hope that 


| successful. 


Mr. William Watson, vice-chairman of the Cunard Company, in 
thia would be as suc- 
come out of Messrs. 
Swan and Hunter's yard. As to the Cunard Company, he need 
only say that it wasa publiccompany. They saw all their accounts. 
They were published once a year. They were as honest as could 
be, and they knew as much about them ashe did. Trade was-very 
bad just now. They ‘heard all sorts of things about trusts and 
round them. So he sup the sky would 


clear, and he would only venture to hope that from amidst the 


| gathering combines which obscured the future of the mercantile 
| marine of the Empire, the Cunard Company and others would 


emerge successfully. 

Lord Inverclyde, in proposing the toast of ‘‘The Builders,” 
referring to Mr. Hunter’s speech, said they all felt that this 
country was engaged at the present time in a war which, ina 
sense, was more severe than the one they had gone through in 
South Africa, because that war was one that threatened the whole 
supremacy of the commerce of the world, and’ the maintenance of 
thé commercial ition of this country. He felt that so far as 
concerned the particular line of commeyce"in which the Cunard 





194 


THE ENGINEER 


Avaust 22, 190% 








Company was engaged they would be able to hold their own so long | 


as they kept connection with such firms as Messrs. Swan an 
Hunter. Mr. Hunter had referred to the im 
of the speed of vessels. He hardly felt that he could sit 
down without making some remarks upon that subject, 
without responding to the challenge that Mr. Hunter 
had thrown out with regard to the future respecting 
the subsidy question, All he could say was that whatever 
might happen in regard to the future respecting the subsidy 
question, as it affected shipping combinations, the one thing that 
the directors of the Cunard. Company had to consider was the 
prosperity of the Cunard Company and. its_sharehdlders.—. It 
might be that the Cunard Company was coming to the parting of 
the way, in the sense of the class of steamer in which it was to 
devote its operations. The question of high speeds, as Mr. 
Hunter had said, was one of very great importance. But what 
they had to look at in the interest of the Cunard Company was 
what was the most profitable for the company and the share- 
holders. Whatever might happen to the Cunard Company in the 
future it was quite possible to say that steamers of very high 
speed might not, at any rate immediately, be built for their 
service. That matter did not rest in the hands of the directors. 
At the same time their resolve was to keep the Cunard Company in 
a high state of efficiency, and to do their utmost to maintain it in 
the position it has so long held. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves r ibl ‘ees yrinions of our 








STEAMSHIP PROPULSION, 

Sin,—Recently, the Daily Telegraph noticed : ‘* At a cost of over 
£50,000 a refit of new machinery and water-tube boilers had been 
made to H.M. gunboat Gossamer,” and someone had calculated 
this would add two knots to the speed, ‘‘her engines requiring to 
develop 6000 horse-power to enable her to do twenty-one knots.” 
I have looked out some of my old calcuiations on this vessel, and 
as they illustrate my recent letters in your columns, may I submit 
them in contrast to this gentleman’s deduction’ In the margin 
are noted the original trial data with 15-1 speed interpolated, and 
21-0 speed appended, ail as follows : 

H.M.S. Gossamer. 





Obscrved speeds V. . ce Powers E. 
N. ies Corrected speeds. “ALP. 

8-6 te i oe =e ee 

10-5 eee ee 

12-6 ae ts es: VS -. 12-584 

14-7 ea 

15-1 (calculated)... ..  .. 15-1 

16-3 ig) 0 et nae cht’ | ence SPO 

7-7 ee ee 

21-0 (calculated)... 21-0 5 

By my formule ce = 10¢V, or log. ~ = log. b + «V3; im 


plying E=6V10¢VY, On supplying the valuds of conditioned 


constants « and /, these data show, up to 15-1 n. miles, log. v 
= -8016 + -08194 V, and E = 6-333 V 10%814%V; over 15-1 n. 
E 


miles, log. v = 1-3512 + -04555 V, and E = 20-45 V 10 04555 V, 


The logarithmic calculation of the power for the corrected speeds 
as follows:— 


rtant question | 


off in the high-pressure cylinder, and prove conclusively, to my way 
of thinking, that the practice of cutting off late in the high- 
pressure cylinder is a step in the wrong direction. 

It is well known that cutting off late in the high-pressure 


| eylinder of a a engine is not nearly so economical as 
e 


off early in the high-pressure cylinder, equal weight of 
steam being used in each case, showing clearly that a wide range 

| of expansion more than compensates for any loss due to condensa- 
tion. Expansion valves, trip gears, and other devices are used to 
obtain very early cut-off in a single-expansion engine with most 
satisfactory results, It seems no* a little remarkable, therefore, 
that when designing a compound engine the retrograde step of 
cutting off late in the high-pressure cylinder should always be 
adopted. If early cut-off in a high-pressure cylinder of a single- 
expansion engine gives economical re-ults, there appears no good 
reason why enhanced results should not be obtained from a 
compound engine when similar cut-offs are used. 

Another retrograde step in compounding is the practice cf link- 
ing up and cutting off early in the second cylinder, and so increas- 
ing the back pressure in the high-pressure one. Under such condi- 
tions it is not at all strange that a reheater does harm. Although 
the uss of a reheater may be a fashion, it appears to me to be on 
an equal footing to the fashion of using a steam jacket on the 
cylinder when superheated steam is used. 

In my humble opinion the great stumbling-block to the advance- 
ment of the steam engine has all along been the deep-rooted 
fashion of adhering tu a cylinder ratio of about 24 to 1 high to 
low when compounding. So long as tbis ratio is adhered to it is 
not practicable to design a compound or multiple-expansion engine 
that will be able to work with an early cut-off. Immediately, 
however, we set aside this acknowledged ratio of cylinder area, and 
adopt one of about 5 to 2, it becomes practicable to cut off in the 
high-pressure cylinders as early as 5 per cent., and to work with a 
receiver pressure as low as 5 lb. ina non-condensing engine ; the 
expansion being at all times controlled by using the link on 
the high-pressure cylinders only, the valves on the other cylinders 
working full stroke allowing of a free expansion throughout the 
series of cylinders. 

It would appear to me to be equally as sound to place a valve 
loaded to atmospheric pressure on the exhatst pipe when making 
experiments with a single-expansion engine as to box up the 
receiver pressure of a compound engine by linking up. I have no 
hesitation in saying there will be no mys‘ery about the working of 
a compound engine when once it is designed to work with 
continuous expansion similar to a single-expansion engine, nor 
will there then be any necessity to adopt a combination of engines 
to drive a torpedo boat. The reciprocating engine is quite able to 
do all that is required if properly designed. JOHN RIEKIE, 

Dumbreck, August 18th. 
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H.M.S. BELLEISLE AND STEERING GEAR. 


Sir,—I was greatly interested in the article on the Belleisle 
experiment by Fred T. Jane, published in your issue of August 
8th, especially as regards his suggestions about the arrangement of 
the steering wheels, telegraphs, Xc., inthe conning tower. Accord- 
to my ideas, there is room for great improvement in the present 
method of arranging and connecting up r sae instruments ; in fact, 
I consider that they form a grave danger to the safety of the ship, 
especially in the method of connecting and diseonnecting the 
steam steering gear, engine-room telegraphs, rudder and revolution 
indicators, and such apparatus. As you are aware, all these are 
operated by lines of shafting with numerous bevel wheels, universal 
joints, and disconnecting couplings ; but I will confine my remarks 
to the steering gear, as it is the most complicated, having in 


HMMS. Crossaimer. 














Low speeds, V 10-44 . 12584... +14-21 -. “Se-2 High speeds, V = 15-1 16-31 .. 3-56 o» 24-0 
Log. 6-333 = -s0l6. “8016 S016... 8016 Log. 20-45 = 1-3 1-3512 .. 1-3512 1-3512 
Add, -08194 V = -$355 1-0312 1-1644 1-2374 .. Add, -04555 V = : -7432—ws “708. 9556 
Add, log. V = 1-0187 1-0997 1-1526 1-1790 Add, log. V = 1-215... 1-2445 1-3222 
Sum, log. E 2-6758 2-9325 3-1186 38-2180 .. Sum, log. E= 3-2180 .. 3-3069 .. 3-3955 .. 3-6290 
ae E 474 856 1314 1652 LELP. .”. E= 1652 -- 2037 -- 2486 .. 4266 
(LH.P, 


Thus, very slight alterations on the observed speeds are seen to 
give perfect agreement with the trial diagram powers. Deduction : 
had the Gossamer’s original machinery been equal to developing 
4266 1.H.P., the speed would have been 21-0n. miles. If, with 
new machinery, 6000 are necessary, then 1734 equines in this small 
vessel ‘fare eating their blessed heads off.” The remount 
department of the horse marines ought to investigate into such 
anomalies. 

I note another illustration where a much larger vessel and motive 


power are involved, namely, the various trials in the summer of | 


1898 of H.M.S. Terrible, in similar weather, but slight variations 
in draught of water, reperted as follows :— 
HLM.S. Terrthle, 


Speeds, V. Powers, E. 
N. miles, 
12-64 .. A 3 le oa ee 5,054 
Calculated 16-85 | 246, 
Observed 17-0 f ssp sin 
96... 22 2. as 
Merk Ko oc) bo eee 
Oe > er +, tow oe. -o tea 
Calculated 23-655. . 27,870 


Applying the same formula as in the foregoing Rm = 10«V, 
Y 

but in an inverse fashion, we take the data powers and speeds and 
work out the values of b and a. It will be seen the three first and 
last powers agree in giving « = -04238, 4 = 117-2, while the | 
three greater powers indicate a = -00838 and J = 749-3. 
respective values being E = 
749-3 V 10008308 V at the highest speed, the power is the same by. 
each formula ; and, a curious fact, the difference of logs. }, divided 
by the difference of a, gives us this high speed, and not as in 
former cases I have quoted, a speed between 19-6 and 20-7 for | 
this phenomenon. 

In test of all this :— 





modern ships everything duplicated with cross-connections between 
the systems. 

The conning tower as fitted, though of thick armour plate 
itself, is only supported on a light superstructure, which a 6in. 
shell would blow into shreds, and in such an event taking place, 
if the tower did not fall over on to the upper deck, it would be 
left supported on the top of the armour communication tube, 
through which the steering and telegraph shafts, as well as voice 
tubes and electric wires, are carried. 

If the armour tube maintained its upright position, it would be 
a wonder, and if it did not there would be at once a jam of the 
shafting, and the ship out of control. This might happen when 
moments were precious, let alone minutes. 

Now, in event of such a contingency, it would be necessary to at 
once disconnect the conning tower wheels and connect up 
one or other of the wheels on the lower deck; and direct the 


| movements of the ship through the voice pipes, though how any 


man is going to hear through a voice pipe during the noise of 
battle, which he can scarcely hear through in times of peace and 
quietness, I do not know. 

Now I come to the point where I believe trouble will commence, 
that is in the disconnecting of one wheel and the connecting up of 
another. 

This is done by means of a special Admiralty coupling, designed 
with a view to prevent the shafts being connected except when 


| they are in proper relation to each other, that is, when the wheel 


and the steering engine are in correspondence. It is a simple enough 


The | device on paper, but in practice it is the cause of a large amount of 
117-2 V 10238V and E =| bad ; 2 


language. 

It consists of a sleeve coupling screwed on to the end of one of 
the shafts, and sliding on feathers on the other shaft; to make it 
fast on the screwed shaft two tapered pins are driven through both 
coupling and shaft, and these in turn are kept in place by split pins 
through their points. If the tapered pins are out, and the coupling 
disconnected, the effect of revolving either of the shafts without 


WMS Terrible, 


Speeds, V= 2-64 os os 38-85 co ce 1066 
Logs. E = 38-7002 .. .. 4-010 .. .. 4-1918 
Subtract, logs. V = 1-1017 1-2270 .. .. 11-2923 
Differences, logs. = = 2-6045 .. .. 2-7886 .. .. 2-8095 
Subtract, log. b = 2-0688 .. .. 2-0688 .. .. 2-0088 
Leaves, values, aV = OO sm on 78... 8307 
.. log. aV = -1-7280 .. .. -1-8542... .. -1-9195 
Subtract, logs. V= 11-1017 .. .. 21-2270 .. ..  1-2928 
log. a= -2-6272 .. .. —2-6272 . = 2.6972 


Consequently, « = -04238, ) = 117-2, for above speeds, 








23.655 0-7. oe 22-0 _ 28-655 
4-4452 4-3627 .. 4-3999 ., i “4.4452 
1.3789 1-3160 .. 1.3424 1. 1-3739 
3-0713 3-0467 3.0575 3.0713 
2.0688 2.8747 2.8747 2.8747 
1-0025 1720.. :. ASS. Se oes 
-0011 "1.2855  -1-2619 ~1-2924 
1.8739 1-3160 1-3424 1-3729 

. - 2.6272 -3.9195 .. .. —3-9195 . -3-9195 


«a = +008308, ) = 749-3, for above speeds. 


These are illustrations of the fact: the same vessel at different , the other is to slide the coupling along the shaft, and, of course, 
ranges of speeds, may present radically different characteristics, | move the pin holes in the coupling away from being fair with the 
and a formula suiting one speed, may be very misleading when | pin holes in the shaft, so that the pins cannot be inserted till 


applied to another speed of the same vessel, not in the same range. 
London, 8.E., July 28th. ROBERT MANSEL. 





REHEATERS. 
Sir,—The recent steam engine ex 
issue of August 8th, page 147, merely 


riments published in your 
r out results obtained by 


all compound engines which are designed to work with a late cut- 


the shaft is moved back again. There is a hexagon formed on the 
coupling, so that you can turn the shaft by means of a spanner ; 
when connected the whole of the shafting may be thus turned, but 
when disconnected only the shaft on which the feathers are fitted. 

Now I will try and describe what is likely to happen in an 
emergency, and I will mention nothing that I have not actually 
known to happen. Suppose the conning tower wheel has got 
destroyed or jammed, an order is given to connect up the lower 


ee. | 
deck wheel. The artificer in charge has to find his wa 
through hatches into the citadel, where the disconnecting ode, we 
is fitted. He finds the shaft is stuck with the points of the rine 
toward the bulkhead, and the coupling is only, say, 2in. from this 
bulkhead. He has first to get out the split pins, and eye ~ 
engineer who has ever tried knows how awkward customers the 
are to get out at times ; the points will not close sufficient to lion 
them to be drawn, and trying to straighten the points you ma 
break them or burr them over, then their heads have to be 4 
and a punch used to drive them out backwards. Having got the 
split pins out, the man has next to get out the tapered pins 
but finds them tight, and he cannot get a fair blow at them with a 
hammer because of the bulkhead. He has, however, to make the 
attempt, and he tries to start them with an angular blow, and 
bends the point of them. Trying to straighten them again he 
probab’y breaks them across the split-pin holes, and then his on} 
resource is to get a chisel and chip the points of them flush then 
use the chisel as a wedge against the head of the pin, or else get a 
short penn All this while the ship is in imminent danger and 
probably he takes so long to do it that disaster comes, “wim 

Allowing that the man gets the coupling disconnected, he has to 
find his way to another part of the ship to connect another coupling. 
and this is almost, though not quite, so troublesome. He has first 
to take the spanner and turn the shafting till the pin holes are fair - 
probably the man at the wheel, not Tnewien from where the 
turning movement is coming, resists him, and I have known the 
man at the wheel commence turning the wheel before the coupling 
was made good--under the impression that he was steering the 
ship—so that the pins could not be got in at all till a message was 
got to him. Once onan occasion like this the p‘n was driven in 
with the shaft half a turn out ; the man saw the pin go most of the 
way through, and gave the pina blow, only to find that he had 
staved up the shaft in the coupling so tight that no pins were 
ga to make them fast. That coupling had to be split to get it 

ree, 

Such, Sir, are some of the troubles likely to be met in the 
steering system of our warships, and I leave you to judge if | am 
wrong in thinking them a danger. All the harm I wish the gentle. 
man responsible for the system is that he should have to uncouple 
and couple these shafts in an emergency, or even against time, as | 
have had todo. 1 went to the trouble of designing a simple clutch 
that would fill all the required conditions, and sent it to the 
Admiralty, but I might have saved myself the trouble.° oo 

I am not in favour of the use of shafting at all for the purpose, 
as a pressure system using small tubes could be devised to do it 
much more efficiently and with incomparably greater safety, as the 
whole of the coupling and uncoupling could be done by a few smal 
levers in the engine-room, and it would not take upa fraction of the 
room in the conning tower. Jide 

August 16th. 





ELECTRIC POWER PLANT. 

Sir,—Kindly allow me to express my thanks to the two cor. 
respondents he were good enough to reply to my letter of inquiry 
re the above. : 

O, W. advises hydraulic motors. For several reasons these would 
be inapplicable ; the site is not suitable for laying pipes under- 
ground ; we are short of water about three months every year; 
and, anyway, we have decided to use electricity. 

Mr. Geo. ‘I’. Pardoe does not answer my questions, but helps to 
confirm an opinion already more than half formed in favour of the 
alternating system. He advises the employment of a consultant. 
I fail to see the necessity. Unless the consultant knew all the 
local conditions he could not advise as to the installation, and to 
post him in those matters would take a great deal of time and 
trouble ; it is not difficult to find out which makers produce good 
designs, both electricalaid mechanical. When once we have decided 
upon the system and scope of our installation, we would have no 
hesitation in trusting the manufacturers-with whom we may place 
the order. 

I appeal to works pen. 80 with a view of getting inforia- 
tion of actual results of working of either system. I understand 
that the direct-current is most in vogue in England, and the 
alternating in the U.S., and I wanted to know the reasons for and 
against, 

The method of driving will be by belt ; motive power, C. 8. C. 
engine, cylinders 9in, and 18in, diameter, stroke 20in., revolutions 
110, diameter of driving pulley as required, steam pressure 125 |b., 
cut-off 2 of stroke. 

The last paragraph of Mr. Pardoe’s letter is decisive; we aic 
pretty sure to select the alternating system. MoTODRIVE. 

July 15th. 


MINERAL OLL IN BOILERS, 


Sir,—In your issue of August 8th, ‘‘J,8, H.” asks for the 
=e of those who have used wineral oil for removing scale 
in boilers. I am happy to give him mine, although it is somewhat 
limited. 

In 1878-79 I acted professionally for the parties who controlled 
the invention of Mr. William Major, of Copenhagen, for preventing 
priming and incrustation in steam boilers by the occasional injecticn 
of a dose of pure rectified petroleum with the feed-water, |) 
means of his patented apparatus, which was of a very simple and 
inexpensive character. That apparatus was applied to several 
steamships, with the result that the two evils above named, to 
which their boilers were heir, were absolutely remedied. Where 
incrustation had set in it was slowly, but surely, cured, and its 
recurrence prevented, the treatment being thoroughly successful. 

The practice was to introduce about a pint of petroleum to every 
100 cubic feet of water evaporated. In one small vessel, fitted with 
engines of 50 nominal horse-power, half a pint was injected with the 
feed-water every six hours, This effectually stopped priming, and 
cured incrustation. 

Seeing that this invention was carried out by means of simple, 
inexpensive, and effective apparatus, and that it had passed the 
experimental stage—for it was in use on several vessels in the 
Danish Royal Navy—it may be asked why it did not come into 
more general use. The answer is that still simpler methods were 
found for effecting the same object. | On opening negotiations with 
the Admiralty on the matter, I found that the method employe: 
on board H.M. ships was to inject the petroleum into the boiler 
direct, thus obviating the necessity for an intermediate apparatus. 
17, Victoria-street, S.W., August 8th. Perry F, NURSEY. 





THE STANDARDS IN EWING’S HYSTERESIS TESTER. 


Sir,—In the testing of iron or steel stampings for hysteresis by 
means of my hysteresis tester, the hysteresis of the sample isfound 
by comparison with two or more standards whose hysteresis is 
known. Experiments which have recently been made here lead 
me to doubt whether in all cases the standards maintain their 
quality so well as I have hitherto supposed, and it now appears 
desirable that users of the instrument uenld see that the values of 
the hysteresis which they assume in their standards are checked 
from time to time. If this precaution is taken the apparatus may 
be relied upon to give consistent and accurate results. 

I would advise users of the instrument, if they have not reeently 
had their standards re-tested, to do so. . J. H. Ewina. 
Engineering Laboratory, Cambridge. 

August 11th, 








A REMARKABLE state of panic reigns on the Eastern 
China Railway, and travellers are avoiding the cholera-stricken 
line. Many officials and workmen have given up their posts, and 





are returning to Russia, 
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——— 
REPORT ON THE WORKING OF AMERICAN 
RAILWAYS. 
By LIEUTENANT-COLONEL W, V. ConsTABLE, R.E. 


In accordance with instructions received from the 
Under-Secretary of State for India, Lieut.-Colonel Con- 
stable, R.E., manager of the Eastern Bengal State 
Railway, proceeded to the United States on April 10th, 
1891, to examine and report on the working of the rail- 
way system of that country. We give the text of his 
report, which is of abounding interest. 


INTRODUCTORY REMARKS. 

(1) Uron arrival in New York I spent a week there in order to 
attend the Semi-Annual Meeting of the American Railway Asso- 
ciation and be present at their Bi-Annual Guild Dinner. Whilst 
there | inspected the New York Central and Hudson River Railway 
terminus (N.Y.C. and H.R.R.), as also the terminus and freight 
depots of the Pennsylvania Railway (P.R.R.), at Jersey City, and 
| made the acquaintance of many of the chief operating officials of 
the railways of America. 1 then went over the Pennsylvania Rail- 
way (2 K.R.) as far as Pittsburg, and inspected some 60 miles of 
their track around that city by specialtrain. After spending half- 
a-day at the Pittsburg Pressed Steel Car Works, | went on to 
Chicago by the P.R.R. I stayed there a few days and inspected 
the Illinois Central Railway’s workshop (1.C.R.R.), some of the 
Chizago termini, and a suburban railway, and then | went on to 
Salt Lake City by the Chicago and North-Western (C. and 
N.W.R.R.) and Union Pacitic Railways (U.P.R.R.). 

(2) From Salt Lake City I went over the Denver and Rio Grande 
Railway (D. and R.G.R.R.) to Denver, and from the latter place I 
travelled by the Burlington Missouri section of the Burlington 
Quincy Railway (B.Q.R.R.) to St. Louis, where I passed many 
hours in seeing the splendid Union station and the railway works 
around that town. From there I returned to Chicago by the 
Wabash Railway (W.R.R.), and after inspecting the Rock Island 
and Pacific Railway’s workshops (R.I. and P.R.R.) L travelled by 
the Lake Shore, Limited (L.8.R.R.) to Buffalo. There I visited 
the Pan-American Exhibition and went to Niagara, travelled 
on severa! fast suburban electric tramways and also saw one of the 
largest electric power plants, and from Buffalo I journeyed on to 
New York by the N.Y.C.R.R. 

(3) From the latter city, after inspecting the terminus and the 
freight depSts of the Central Railway of New Jersey (C.R.K. of 
N.J.), which is also one of the termini of the Baltimore and Ohio 
Railway (B. and O.R.R.), I proceeded to Baltimore by the B. and O. 
Royal Blue, Limited. At Baltimore I inspected the B. and O.R.R.’s 
head workshops and their electric railway, as also their railway 
stations, freight depts, harbour coal-loading and grain elevator 
slants. I also make a trip to Washington and back, and went to 
Mount Vernon by an electric railway. 

(4) From Baltimore I proceeded to Pittsburg by the B. and 
0.K.R., having a good view of their mountain track, which possesses 
many miles of grades, 117ft. to the mile, and went on to Cleveland 
by the P.R.R. to inspect the shipping of coal at the lakes. From 
there I visited Altoona, seeing their mountain route by daylight, 
and went over the P.R.R. workshops at the latter place. I then 
saw the P.R.R. track between Altoona and Philadelphia, and stayed 
aday at the latter city, seeing the terminus and some of the freight 
depts and yards of the P.R.R. at that place. From Baltimore | 
returned to New York, and through the courtesy of the officials 
of the N.Y.C. and H.R.R. was taken by special train 40 miles 
northward from New York and back to see their road. 

(5) I then inspected the New York, New Haven, and Hartford 
Railway (N.Y.N.H. and H.R.R.) between New York and Boston, 
went over the fine stations at Boston, and travelled by special train 
over a short branch of electric railways belonging to the N.Y.N.H. 
and H.R.R., and afterwards visited the Boston and Albany work- 
shops (B. and A.R.R.) at Allston, near Boston. From there I went 
over the B. and A.R.R. to Albany, and thence proceeded by a 
special train to the locemotive, as also the General Electric Works 
at Schenectady, and back to Albany. From the latter place I went 
back to New York by the N.Y.C. and H.R.R., and on to Baltimore 
by the B. and O.R.R., and returned to New York in time to sail for 
England on the 13th June. 


(feneral classification of railways I visited. 


(6) Those I saw may be divided roughly into two classes. The 
first comprises the P.R.R. East of Pittsburg; the N.Y.C. and 
H.R.R proper ; the N. Y.N.H. and H.R.R ; the B. and A.R.R., and 
the B. and O.R.R. between Jersey City and Washington, and they 
are equal to first-class Indian roads, such as the old trunk lines 
uniting Madras, Bombay, and Calcutta. They are even better as 
regards the smoothness of their track, owing to their mostly having 
a 100 |b. rail and a very high proportion of sleepers, and the P.R.R. 
East of Pittsburg and a portion of the N.Y.C.R R. proper may be 
classed with the best English lines. They are, however, not so 
finished as the best Indian roads in such matters as neat and sub- 
stantial fencing, over and under bridges, station buildings, and 
conveniences, platforms, &c. On the busiest portion, however, 
they are much better worked, and are ahead of the English rail- 
ways, insomuch as they are provided with automatic block working 
installations, and their termini and important stations have their 
points and signals interlocked and worked by electricity or air 
pressure, or by a combination of both. Their principal termini, 
moreover, are very up to date, and most of their small stations on 
the eastern roads are interlocked mechanically. They are also 
much better equipped “for taking coal and water on board expe- 
ditiously. These roads in the first classification, including the 
B. and O. Eastward of Grafton, are double track lines, the P.R.R. 
East of Pittsburg, and the N.Y.C. East of Buffalo being four-track 
roads. The rest of the roads I saw, though, of course, some are 
better than others, are those which centre mostly on St. Louis and 
Chicago, and they get less and less finished as one goes West. All 
of these, excepting the C. and N. W. trunk line, aresingle-track lines, 
and very few of them have rails heavier than 751b. to 85lb. Their 
banks and cuttings are ragged, and their ballast is scanty in quan- 
tity and poor in quality, consisting chiefly of grit, ashes, slag, sand, 
granite, stone, or burnt clay. Many of their bridges and culverts 
are still wooden, in many cases girders and trestles both being of 
wood, and they have few over and under bridges, poor fencing, 
wretched stations, no proper drainage in cuttings, and in many 
cases no signals other than a “ stop ” or “ proceed ” board fixed to 
the station building. Where traffic is heavy, however, they sud- 
denly go to the other extreme, and have automatic block signalling 
for short sections, such as round St. Louis and Chicago, and some 
of their large stations have their points and signalsinterlocked and 
worked by electricity or air pressure, or by a combination of both. 
Many hundreds, perhaps thousands, of millions of dollars, will, 

owever, have to be spent by all the poorly-equipped and poorly- 
built lines to bring them up to European or Indian standards, and 
Tam told that even to elevate the 700 miles of railway converging 
on and lying within the limits of Chicago, fifty million dollars are 
being spent on this workalone. One sees these improvements going 
on on such lines as the Pennsylvania, the N.Y.C., the B. and O., the 
N.Y.N.H. and H., the B, and A., and their eastern roads where 
the traffic is heavy, and the population steadily increasing. Here, 
over and under bridges are being built, grade crossings of other lines 
and cart roads on the level are being done away with, neat 
stations, low platforms and decent fencing are being 
provided, and the lines are being made tidy and finished. One 
peculiarity of American platelaying is the fact that all rails break 
Joint, one joint being opposite the centre of the other rail. This 


preeeees is universal, and it is considered that bogie vehicles run 
etter and are less liable{to"derailment,with this method, and the 
Americans with 200,000 miles of road say they know, and they 








ought to know, what is best, although their custom differs from 
the rest of the world ; the advantage claimed is that only half the 
difference of the sag has to be manipulated by the body of the 
vehicle, as the pin of the bogie truck only goes down half of what 
it would have to do if the sag were under both wheels. Another 
feature is the large number of sleepers provided ; they use from 
2500 to 3150 per mile versus 1760 to 2000 in India and England, 
and the result is a smoother and stronger track. Generally 
speaking, there are no raised platforms, but in some cases the plat- 
form is raised 6in. to 1ft., and on the I.C.R.R.’s suburban lines 
near Chicago raised platforms as in England are provided, with a 
view to save time in training and detraining passengers, but these 
particular lines are for suburban traffic only, and Americans are 
not likely, with their narrow spacing of tracks and wide vehicles, 
to adopt generally side opening doors and raised platforms for 
their main lines, Asa rule platforms at small stations are only 
5 to 10 or 20 yards long, and, naturally, length is not of importance 
where loading and unloading are done from the ground by steps at 
the end of each long carriage, but it is instructive as compared 
with Indian practice, where, I think, we go to the other extreme 
in providing 600ft. long and unnecessarily wide platforms at very 
small stations. Indian practice is also too expensive and rigorous 
in exacting foot over bridges at every small station where th2re is 
only platform, or where passenger trains may not all pull up at the 
platform. Where low or rail level platforms only exist the 
American practice might, I think, be followed, for in America at 
every station I inspected, big or small, passengers, as a mat*er of 
course, are expected to have to walk across lines of rail to get to or 
from their carriage. American lines, with rare exceptions, run 
across one another, and across and through streets on the level in 
the West without any interlocking, the only caution exercised 
being the ringing of a bell on the engine, and this bell-ringing 
is made automatic on several lines much to the annoyance of 
passengers. Some sort of fencing in nearly all cases is provided 
on all the lines I travelled over. Each State, apparently, has the 
right to insist on the lines within it being fenced, and this is made 
obligatory where the farmer himself has fenced his fields. The 
fencing is usually wretched in quality, consisting of a light wooden 
post, and three or four lines of barbed wire ; the latter material, for 
some reason, however, being considered unsuitable for keeping out 
the Indian public or cattle. 

(7) The majority of the railways of America, if 1 may judge them 
from such a short visit, are much as I expected to find them—in- 
different road beds ; but the track itself is strong on account of the 
large number of sleepers used. The comfortable riding is due to 
the excellence of design of coaches. Their 75ft. to 80ft. long and 
very heavy cars ride splendidly, and defects in the road are not 
felt except at very high speeds. I had always thought that the 
long American coach was originally designed to obviate the defects 
of their cheap and indifferent roads, and I feel pretty sure that 
the discovery that a long and heavy bogie carriage rode safely and 
softly over an indifferent road resulted in the universal adoption 
of this type of vehicle, and every improvement in their carriages 
has — at further counteracting the want of perfection in their 
tracks, 

Up-to-date stations. 


(8) The best station I have ever seen is that of South Boston. It 
is complete in every way, and for its local traffic is provided with 
low-level tracks, which form a complete loop and run under 
the main-line tracks into the basement of the station ; these 
are not used at present, but when the traffic justifies it they 
will be put into service and the trains will be worked by elec- 
tricity. Thestation posesses every convenience that can be thought 
of and its decoration is not too ornate and extravagant. Amongst 
other up-to-date arrangements is that of handling luggage 
accompanying passengers, which, as is done at most big American 
termini, is collected at the side of the station, hauled on trucks 
below the level of the rails and delivered between the lines along- 
side the baggage cars by hydraulic lifts. The express baggage 
dealt with by the express companies is loaded and unloaded on 
short fan-shaped sidings along one side of the station and 340 to 
400 large cars, can be dealt with daily at Boston. 

Every labour-saving appliance is used, even the plates and 
dishes are cleaned mechanically, and the bread is cut up by a 
lightning saw. The freezing and air ventilation plants, too, are 
very complete, the temperature in each wine bin and store cup- 
board in the restaurant's pantry being regulated to a degree. I 
noticed a light framework on a truck provided with small wheels 
on which bicycles were hung by the front wheel on hooks, and the 
truck could then be run to and from the luggage cars. 

(9) The description of this station applies nearly word for word 
to the Union Station at St. Louis and the central station at New 
York City. The Albany Station for its size is alsoa very beautiful 
station, and very perfectly equipped. The Pennsylvania stations 
at New Jersey City and Philadelphia and the terminus of the 
Central Railway of New Jersey at the latter place are also very 
fine indeed. 

One feature that is worthy of notice in their new stations is the 
splendid accommodation given for ladies and children. In their 
toilet and waiting rooms, which are luxuriously fitved up, baths, 
beds, and children’s cots are provided, and both for men and 
women the ‘‘ free” closets and other conveniences are very clean 
and up to date, and the ‘‘to pay” ones extremely so. This is in 
marked contrast to the provision made in cities where, with the 
exception of Boston, I could not find a single public closet or 
urinal in the streets, and when at the Buffalo Exhibition one was 
nearly as badly off there. 


Electro-pneumatic, all electric or pure pneumatic interlocking. 


(10) These methods of interlocking are gaining ground very rapidly 
in America, and one small plant of electro-pneumatic interlocking 
has lately been installed at the Bishopsgate’s Goods Yard of the Great 
Eastern Railway in London. I understand also that the first system 
is being introduced at Bolton, on the Lancashire and Yorkshire 
Railway. Before going to America I took the opportunity of seeing 
the Bishopsgate plant, in company with Mr. W. H. Cole, late of 
India, and a representative of Messrs. McKenzie and Holland, who 
are the agents for the British Westinghouse Brake Company, 
Limited. There are thirty-eight levers to work twenty-five signals, 
forty-three points, and three lock-bars. I think that the com- 
pany has good grounds for claiming that the system is as efficient, 
safe, rapid in action, and is as economical a method of interlocking 
points and signals as has yet been devised for large stations, and 
I was greatly interested in a visit to the Boston southern station, 
a full account of which installation is given in the pamphlets 
referred to. These remarks apply also to the Union Station at 
St. Louis and the P.R.R. terminus at Philadelphia. There is 
but little doubt in my mind that some kind of pneumatic or 
electric system will supersede existing mechanical interlocking at 
all large stations on account of the reduction in the number of 
cabins and avoidance of or diminution in the number of rods, pipes, 
and wires required, and also because of the minimum space required 
for the newer systems. Any of these systems, too, can do their 
work at any distance with a small staff of operators, and they can 
do it more quickly and safely that any mechanical plant can carry 
it out. 

The electro-pneumatic system seems also to have some 
advantages over purely electric interlocking, chiefly on account of 
the low voltage required, and as compared with the purely 
pneumatic system, its outside connections are lighter, simpler, 
and less liable to damage, but the exact system that will be most 
successful is still a-matter of opinion. The reserve air pressure 
required in the electro-pneumatic or high-pressure air system can 
also be used at terminal stations to work pumps and pneumatic 
hoists, tools,and to clean and paint carriages, or supply power 
wherever it is required. It also has the advantage possessed b 
the ‘‘all electric” system that it fits in with automatic bloc 
signalling if the latter be introduced later on, 7.¢., where trains do 
their own block signalling, as is if common use already on many 





railways in America. At any rate, itappears asif pure mechanical 
interlocking has had its day, and it might be worth while to try 
one of the latest designs ot electric or pneumatic installations at 
some large stations in India, such as Delhi or Howrah. If any be 
thought of for any new station, I would suggest that for large 
installations the electro-pneumatic system may be one of those 
selected for trial. Certainly, where no existing mechanical plant 
has to be superseded the new systems will prove themselves to be 
the cheapest in the end. 

(11) At Bishopsgat the air was compressed half a mile away from 
the cabin by means of the largest size Westinghouse pump, such as 
is used on American consolidation engines, the pump being simply 
connected to a steam pipe in the head boiler-house, and the current 
was obtained from the electric light main. But a gas engine 
and compressor or dynamo could be used were steam not< 
available. 

Electro-pneumatic interlocking is extensively used on the 
P.R.R., and I inspected the plant at the terminal station in Phila- 
delphia. It is also used at the terminus of the C. and N.W.R.R, in 
Chicago 
(12) The I C R.R useelectric interlocking on their suburban lines 
near Chicago, whilst the N.Y.C.R R. use a low-pressure air system 
in their central station yard The P.R.R also use electric inter- 
locking largely. The U.P.R.R. have both ‘‘electro-pneumatic” and 
‘tall electric ” interlocking installations at Omaha, and intend to 
extend this work. 

(13) At West St. Louis Union Station, I was taken over the fine 
terminal station used by the nineteen roads running into St. Louis, 
and the vice-president and general manager of the Terminal 
Railway Association, to which company the station, and belt line 
belong, took me into the signal house at 7.30 a.m. on May 3rd, 
this being the busiest hour. The system is exactly the same as 
used at Boston and Philadelphia, from which station the Boston 
Company copied it. It has been working since 1894, and I feel 
convinced that it is perfectly true, as stated, that the enormous 
traffic using the station could not be worked by any mechanical 
system. All trains are backed into the station, so that the engines 
and baggage and mail cars are out of the way of the passengers 
reaching their seats from the midway or end platform. The 
installation consists of 140 levers—of which 30 are spare and 
about 280 trains go in and out per diem. In one hour 22 go out 
and 20 in, besides a large number of switching engines. In fact, 
some 1500 to 1600 train movements are performed in one day and 
the work is done without a hitch. 

At East St. Louis also, the old Saxby and Farmer interlocking 
plant, one of the oldest in the country, was just about to be 
replaced by a similar electro-pneumatic installation of the Union 
Switch Signal Company, which is the system used at West St. 
Louis, Philadelphia, and Boston. ‘The air power was used for 
cleaning carriages, dusting carpets and furniture, as also for jack 
work in lifting carriages, the air pressure in the latter case being 
pumped up to 170 Ib., and both operations I saw performed most 
satisfactorily. I am also satisfied that the pneumatic broom will te 
found extremely useful in India, and every American railway had 
a good word to say for it. 

(14) On June 3rd I inspected the interlocking plant at Boston . 
South Station, and the general superintendent of the N.Y.N.H. 
and H.R.R. told me it worked splendidly. I was told that in the 
summer season the number of trains handled would be increased to 
775 a day. Sometimes 49 trains have been despatched in thirty 
minutes without a hitch and up to time, 12 of these trains con- 
sisting of heavy excursion trains of 10 to 14 cars each. Only one 
bogie truck had been derailed in the last sixteen months, and the 
damage done to stock in years past had been infinitessimal. Some- 
times 75 trains an hour in the morning and night hours are dealt 
with, and 3000 movements per diem are effected. I noticed that 
electric lighting of signals was being used, two lamps being provided 
in each signal lamp, and I was told that a saving of 1500 dols. a year 
under this item was being effected. 


Automatic Block Signalling. 


(15) This is being extensively used in America where traffic is 
congested, and everyone I questioned spoke in its favour and said 
their busy traffic could not be worked without it. On the P.R.R. 
from Jersey City for 110 miles south, and again some 33 miles 
around Pittsburg, the Union Switch and Signal Company’s electro- 
pneumatic automatic system is used, but between Pittsburg 
and Homewood, a distance of 35 miles, the ‘‘all electric” 
system designed by the P.R.R. isadopted. The general manager 
in Philadelphia told me that they were just extending the Union 
Switch and Signal Company’s system to the Camden Atlantic City 
branch, 58 miles long, and to a 20-mile section between Philadelphia 
and Paoli. 

(16) On the N.Y.C.R.R., some 25 miles of electro-pneumatic 
automatic signalling exists, and this is being extended ; about 40 
miles of the U.S. and S. Company’s ‘‘all electric” system is also 
being installed. 

(17) On the Chicago, Milwaukee, and St. Paul R.R. electric 
automatic block signalling is also in use. 

(18) On the 1.C.R.R. the “ all electric” system is in use on the 
suburban and main lines near Chicago, and this system is also used 
in the same way near Chicago for 30 miles on the C. and N.W.R.R. 
The Burlington line also has the “‘all electric” system for 22 miles 
between St. Louis and Chicago, and so has the Chicago and Alton 
R.R. between Chicago and Alton, a distance of 25 miles. 

(19) The C.R.R. of New Jersey works all its four tracks between 
Jersey City and Bound Brook, a distance of 31 miles, by the 
electro-pneumatic automatic block system, and from Bound Brook 
to Philadelphia, a distance of 63 miles, the Philadelphia and 
Reading line use the Hall electric automatic block system. The 
B. and O.R.R. are also adopting the latter system on their 
Philadelphia- Washington section. . 

(20) To show what faith the Americans have in the automatic 
block signalling system, I actually found, as described under the 
head ‘‘ electric traction,” an electric tramroad or railway running 
round trips in Fairmount Park, at Philadelphia, with the Hall 
treadle system in full operation. : 

(21) The N.Y.N.H. and H.R.R. have both ‘all electric” and 
“electro-pneumatic” automatic block signalling, and they like 
both systems very much, the first being that of the Union Switch 
-and Signal Company. 

(22) The B. and A.R.R. have some 44 miles of the “all electric” 
system and about 160 miles of the U.S. and S. Company’s system, 
but the latter is not completely automatic, as it is the treadle 
system only which puts the signal to danger after the train has 
passed it, but the train does not clear its way before it. 

(23) Where absolute automatic block signalling is not in use, the 
N.Y.C.R.R. are using Sykes’ manual controlled block system. In 
this the operator’s instruments are controlled electrically by the 
forward station, as are also the out-door signals, and the starting 
signal cannot be lowered until “‘line clear for the station ahead” 
has been received. The train then sets the signals at danger when 
passing them, and keeps them so until it arrives at the next 
block station; but it does not automatically work the signals 
ahead. 

(24) There is no doubt in my mind that English railways will 
adopt some automatic system, and by and by perhaps for the 
suburban traffic near Calcutta, Bombay, and Madras, it will have 
to be introduced into India. 


(To be continued.) 








GreaT CENTRAL RaiLway.—We are asked to correct a state- 
ment made in our last issue to the effeet that Mr. H. Worsdell had 
been appointed principal assistant to the Great Central Railway 
Co.’s chief mechanical engineer, Mr. J. G. Robinson. This should 
have been modified by the addition of the words “in the carriage 
and wagon department,” 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


The paralleling of alternating-current generators.—In a paper read 
before a recent meeting of the United States Engine Builders’ 
Association, Mr. Longwell discussed the relations of engines to 
generators in direct-connected units. He explained that if the 
prime mover is to be a reciprocating engine, the speed will not be 
absolutely uniform. It will vary during a single revolution, owing 
to the irregularity of the tangential effort on the crank pin, and it 
will vary from revolution to revolution because automatic govern- 
ing is only a series of approximations about and below the mean 
speed. These irregularities must exist to a greater or less degree, 
and they create certain electrical disturbances in the generators. 
These electrical disturbances are communicated from one generator 
to another, and there is a resultant reaction back on the engine. 
It is not enough for the engine designer merely to consider the 
action of his engine as an independent unit ; itis equally necessary 
that he should have knowledge of the character of the reaction 
from the generator. The parallel operation of alternators imposes 
a duty on the governing mechanism of the engine which is 
abnormal, and which is directly opposed to its natural function. 
The natural function of a governor is to regulate the supply of 
motive fluid in proportion to the load. If we have two engines 
driving alternators in parallel, and by reason of the small speed 
variations, which are unavoidable, one generator advances ever so 
little ahead of the other, it takes more load. To restore equilibrium 
we ought to be able to reduce the steam supply to the engine that 
is leading and to increase the supply to the engine that is lagging 
behind. Now, the natural tendency of the governor is just the 
opposite—to increase the steam supply to the heavily loaded engine 
and make it capable of taking more load, and to decrease the steam 
supply to the underloaded engine and make it lesscapable of taking 
its share of load. Furthermore, the nearer perfect the governor is 
as regards the performance of its natural duty, the more promptly 
and vigorously it does the right things at the wrong time. 
Obviously, a governor, unless endowed with intelligence, cannot 
assist parallel operation, and the best we can hope to do is to 
sacrifice, as far as is safe, all the qualities that have heretofore been 

arded as synonymous with excellence, and make the governor 
so that it will not act quickly under any circumstances, and will 
not respond at all to moderate changes in load or speed. In one 
particular case considerable trouble was experienced with the 
paralleling of generators, and by careful experiment it was found 
that when the generators were run in single-phase they would 
parallel very satisfactorily, but when the second phase was cut 
in the cross current would increase, and quite serious transfers of 
energy would take place between the machines. It was also 
determined beyond question, that by lowering the voltage to 80 per 
cent. of the normal, or, in other words, decreasing the synchronis- 
ing force 20 per cent., the action of the machines in parallel was 
not open to criticism, even when running with both phases con- 
nected. Irrespective of whether a correction of the trouble could 
be effected by decreasing the sensitiveness of the governor, or 
improving the turning moment of the engine, or doing both 
simultaneously, the fact remains that with the original engine 
performance a variation of 20 per cent. in the synchronising power 
made the difference between success and failure in operating the 
generators in parallel. This seems to indicate the fallacy of 
specifying the same characteristics in the engine for alternators in 
which the synchronising force may differ by 200, or even 300, per 
cent. 

A commercial laboratory.—The practice of purchasing raw 
materials for manufacture simply by their reputation is pretty well 
obsolete in the United States, and the important economic advan- 
tages resulting from the purchase of materials under well defined 
and carefully prepared specifications, and of requiring the materials 
to conform to certain conditions and tests, are now generally recog- 
nised. Many large railways and manufacturing concerns now 
prepare their own specifications, and even operate laboratories of 
their own for making the required physical tests and chemical 
analyses of raw materials and finished products, as well as for 
experimental work undertaken with a view to improving and 
cheapening the products. One of the largest of these private 
American laboratories is that of the Case Threshing Machine Com- 
pany, which manufactures agricultural machinery, traction 
engines, &c., and consumes a very varied assortment of raw 
material. Several hundred specifications have already been 
drawn up, and these are periodically revised or added to. These 
include various kinds of iron and steel, brass, copper, bearing 
metals, india-rubber belting, packing, and hose, leather belting, 
cotton duck, lubricating oils, paint oils, varnish, coke, paint, pig 
iron, fire-clay, &c. The physical laboratory contains a 25-ton test- 
ing machine, a 6001b. testing machine for cloth, twine, &c., a 
torsion testing machine, two machines for testing bearing metals 
and lubricating oils, and a drup test with a tup of 10 kilos. weight. 
The chemical laboratory is fitted for analytical and assay work. 
The laboratory plant is a commercial affair, and not conducted for 
purely scientific purposes. 

Electric power in locomotive shops,—At the annual meeting of the 
American Association of Locomotive Superintendents, a paper was 
presented on the subject of ‘‘ Electric Power in Railway Shops.” 
The author considered that such power is specially adaptable for 
the improvement of old shops, owing to its flexibility to meet vary- 
ing conditions. He preferred the direct-current system of trans- 
mission, using two-wire 220-volt current for motors, and the 
three-wire system for lighting. The direct-current is best adapted 
for crane work, and the slower speed of the motors—as compared 
with alternating-current motors—allows them to be more readily 
directly belted to shafting and machines. The alternating-current 
motors are simple and easily repaired, but they are far more 
expensive per horse-power, and require much greater care in 
wiring. The author did not consider it advisable to use individual 
motors for machines, group-driving being best adapted to the 
average railway shop. A machine may be added to a group 
without seriously overloading the motor, and as there are 
several groups, several machines may be added without change 
of motors. The additional load would be shown at the switch- 
board, but would not affect any single motor. If one unit or 
machine takes 1 horse-power, and has its own motor, a 1 horse- 
power motor will be required. If it is idle half the time, the 
motor may run two such units, if they are run alternately, but will 
be subjected to 100 per cent. overload if they are run together. 
But with ten such units all driven from a single 5 horse-power 
motor, the chances are that it will be driven at its normal rating, 
with very little liability of its getting 100 per cent. overload. For 
large or isolated machines the direct-drive system may be used, 
but these conditions do not generally obtain in average railway- 
shop machinery. Gearing the motors to the shafting results 
usually in noise and wear. Some shops, however, use belting 
with very short distance between centres, and when the belts have 
been adjusted once or twice they wil] run almost indefinitely. 

Plate girder bascule drawbridge.—Most of the bascule draw- 
bridges in the United States are of truss construction, but the new 
bridge of this type over the Milwaukee River, in the city of 
Milwaukee, has plate girders in place of trusses. The bridge is 
117ft. long between trunnions, having two halves, or leaves, which 
revolve on fixed trunnions supported on concrete piers reinforced 
by iron netting embedded in it. The two main girders are 38ft. 
apart, and rise 3ft. 9in. above the roadway, so as to fence off the 
footwalks and prevent pedestrians from crossing the roadway. 
The road is 36ft. wide in the clear, and the footwalks are each 
12ft. wide. Each leaf has two plate girders 79ft. long, the main 
arm being 584ft. long, and the counterweighted arm 20hft. long. 
The depth of the girder is 7}ft. at the outer end, increased to 15ft. 
at the trunnion, the bottom m being curved. Between the 


girders are plate girder floor beams, carrying thirteen lines of 12in. 
These are connected by angle irons supporting the 


H_ beams. 





longitudinal planking, above which is the wearing surface of 
yellow pine. The 7in. girder rails of the two lines of electric 
tramway rest directly upon four of the H beams. The footwalks 
are carried by triangular cantilever brackets. Each leaf weighs 
complete 360 tons, and is pivoted upon two 20in. steel trunnion 
shafts, which pass through the girder webs and revolve in bear- 
ings in heavy pillow blocks, On the inside of each girder, and 
concentric with the trunnion, is a spider bolted against the web 
and carrying a segmental operating rack. A 50 horse-power 
electric motor on each side of the bridge drives a train of gearing 
by which the bridge is operated. The bridge can be opened in 
twenty-five to thirty seconds with about 15 horse-power. When 
closed, centre locks prevent vibration, while the heels are wedged 
up by vertical hinged struts. 

Locomotive building in the United States.—The total output of 
the eight principal locomotive building works of the United States 
in 1901 was 3384 locomotives, the largest number on record, while 
for the year ending with June Ist, 1902, the output was 3638, 
About 540 of these were passenger engines, 2380 goods engines, 
and the others for shunting and miscellaneous purposes. Bitu- 
minous coal was the fuel for 80 per cent., anthracite 10 per cent., 
and oil or other fuels 10 per cent. Of the bituminous coal- 
burning engines, 50 per cent. had wide fire-boxes extending 
beyond the frames. Of all the passenger and goods engines built 
by two of the largest locomotive companies during the year, 30 per 
cent. were compounds. The heaviest engine built during the year 
was a goods engine with twelve wheels, for the Atchison, Topeka, 
and Santa Fé Railway. This weighed 120 gross tons, without the 
tender, and had 106 tons on its ten-coupled driving wheels. 
Passenger engines have been built with 3500ft. of heating surface, 
and goods engines with 5390ft. Most of the simple engines are 
built for 2001b. pressure, some 225lb. The former is now 
generally considered the economical maximum for simple engines, 
and for higher pressures some form of compounding is necessary 
for fuel economy. The limitations of the two-cylinder compound 
have been reached, and the dimensions of the low-pressure 
cylinders on some of these engines exceed the clearance limits 
laterally, and bring the cylinders too near the rail. The present 
tendency is towards a greatly reduced ratio of the grate surface and 
heating surface to the weight on driving wheels. Ten years ago 
the ratio of square feet of heating surface to the weight on the 
drivers—in pounds—was about 1 to 45 for fast passenger engines. 
Engines of the same weight and class built within the past two 
years have a ratio of 1 to 30. These latter do the same work with 
less fuel and less repairs. 








THE PRODUCTION OF MANGANESE. 





THE total production of manganese ores in the United States 
during the year 1901, as reported to the Geological Survey by Mr. 
John Birkinbine, amounted to 11,995 long tons, valued at 116,722 
dols., as compared with 11,711 long tons, valued at 100,289 dols. 
in 1900. The increase of the production of 1901 was only 224 tons, 
or about 2 per cent., but the average value per ton increased from 
8-52 dols. in 1900 to 9-73 dols. in 1901, or 1-21 dols. per ton. 

In 1901 eight States contributed to the total, Alabama, Missouri, 
and Utah being added to the 1900 list. Montana, a former pro- 
ducer, reported no ore mined. As in 1900, Virginia heads the list 
of production, Georgia being second and Utah ranking third; the 
combined product of which three States amounted to 10,849 tons, 
or 90 per cent. of the total for the United States. At no time since 
1891 has the annual production of manganese ores exceeded 
16,000 long tons, which suggests that the domestic manganese 
industry has not developed into one of importance as far as quantity 
is concerned. The bulk of the supply still comes from foreign 
countries. 

The amount of manganese ores imported in the United States 
during the year 1901 was 165,722 long tons, valued at 1,486,573 
dols., or 8-97 dols. per ton, as compared with imports of 256,252 
long tons, valued at 2,042,361 dols., or 7-97 dols. per ton, in 1900 
The United States is the largest producer of steel in the world, and 
in the production of this steel a large amount of ferro-manganese 
and spiegeleisen is used. In 1901 the foreign ferro and spiegel 
were attractively low in price, so that a number of the largest com- 
panies preferred to import such manganese metal as might be 
required rather than to manufacture it. This will account for the 
falling off in imports of manganese ores in 1901. 

The principal shippers to the United States in 1901 were Brazil, 
Russia, Cuba, Turkey, Chile, and India, in the order named. The 
importation by customs districts shows that over half of the total 
foreign manganese ore was received at the port of Baltimore and 
about one-seventh at Philadelphia. The average domestic produc- 
tion for thirteen years was 13,949 long tons, valued at 125,773 dols., 
and the average imports in the same period amounted annually to 
92,413 long tons, valued at 85,627 dols. Manganese ore to the 
amount of 21,627 long tons was imported in the United States from 
Cuba in 1901, and it is probable that Cuba will continue to be an 
important source of supply of manganese ores of the United States. 
The Russian Empire is the largest contributor of manganese ores, 
nearly all the world’s output being credited to that country. The 
greatest portion of this ore comes from the Caucasus district, 
followed in order by South Russian and the Ural districts. The 
imports in the United States from Russia in 1901 amounted to 
32,600 long tons, According to the latest obtainable figures the 
production of manganese ore for 1901 may be estimated for the 
most important producing countries as follows :—Russia, 646,582 
long tons; India, 130,670 long tons; Brazil, 95,710 long tons ; 
Spain, 90,224 long tons ; Germany, 58,269 long tons: Turkey, 
38,100 long tons; Chile, 31,477 long tons; and Cuba, 25,183 long 
tons. 








THE RalLWay EMPLOYMENT (PREVENTION OF ACCIDENTS) ACT, 
1900.—The rules prepared by the Board of Trade under this Act 
-—with the exception of the rule dealing with the question of brake 
levers on both sides of wagons—were made by the Board of Trade, 
and came into force on the 8th instant. The subjects to which the 
rules refer are :—(1) Labelling wagons ; (2) movement of wagons 
by propping and tow roping ; (3) power brakes on engines ; (4) 


‘lighting of stations or sidings ; (5) protection of point rods, &c.; 


(6) construction and protection of gauge glasses ; (7) arrangement 
of tool boxes, &c., on engines; (8) provision of brake vans for 
trains upon running lines beyond the limits of stations; (9) 
protection to permanent way men when re-laying or repairing 
permanent way. 

COALING FaciLities at GLAscow.—The Clyde Trustees are at 
present installing at Prince’s Dock, Glasgow, some coal-handling 
plant of an approved modern type, quite new to the quays of 
Glasgow, although already adopted in a number of other Scottish 
ports—Leith and Grangemouth, for example. The chief feature is 
a hydraulic coal hoist which will deal with the trucks brought 
alongside in an expeditious fashion. When hoisted to a suitable 
height the trucks will be automatically tipped, and their contents 
discharged into the vessels’ holds. When emptied, the trucks will 
continue their journey upon the hoist to a high-level railway, from 
which they will descend by their own gravitation to the quay again. 
Before the trucks are run into the hoist they will be weighed upon 
a modern self-contained truck-weighing machine, which is fitted 
with an automatic indicating dial. The order for this weighbridge 
has been placed with Messrs. W. and T. Avery, Limited, of 
Partick, Glasgow. The latest mechanism will be employed in the 
self-indicating apparatus, so that the weight of the truck will be 
instantly displayed automatically. A similar weighbridge is also 
being made by the firm named for the high-level railway. This 
high-level weighbridge embodies a novel arrangement, whereby 
the weighbridge itself forms a support for the flooring of the 
viaduct. An order for two similar machines has been given to this 
firm by the Clyde Trustees, 





THE IRON, COAL, AND GENERAL TRADEs. 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 


It cannot be said that engineers, when seeking to replenish their 
supplies of material on ’Change, this—Thursday—afternooy in’ 
Birmingham, were able to effect their object upon any more reason. 
able terms than a week ago. Indeed, if anything, they found the 
market dearer to buy in than previously. And it was admitted } 
engineers that ironmasters’ expenses just now are indeed very pid 
siderable, for the prices of coke and of pig iron keep up at an 
unusual level for this time of the year, and the consequence js that 
quotations for manufactured iron and steel have ois well main- 
tained. Under these circumstances, structural engineering firms 
machine toolmakers, electrical engineers, railway carriage and 
wagon builders, and other users of steel and iron, aro, as far as 
practicable, limiting their purchases to small lots for the present, 
and are thereby no doubt following a wise course. The continued 
buying of America from Scotland and the North of England has 
benefited Midland iron producers to some extent, by relieving the 
latter of internal competition. 

Pig iron makers tind that their output is all going into early con. 
sumption. With materials so dear they state that they cannot 
afford to make for stock, nor, indeed, do they desire to do so, as jt 
would only weaken the market. Quotations are about as follows: 
‘Staffordshire cinder forge, 51s, to 52s.; part-mines, 53s. to 55s, 
all-mine, ordinary, 57s. 6d. to 67s. 6d.; best ditto, 77s. 6d. to 80s,: 
and cold blast, 95s. to 100s.; Midland brands are scarce and dear, 
Producers are fully sold forward, and decline to book at under the 
following rates:—Northampton, 52s. to 53s.; Derbyshire, 5s, to 
54s.; and Lincolnshire producers and agents are not booking any 
more orders at present, but it is understood that about 57s. woulg 
be asked if pressed to supply, which is about 2s. advance upon 
recent quotations. 

In the manufactured iron trade market bars are quoted £8 10s,; 
Earl Dudley’s brand, £9 2s, 6d.; second grade, £7 10s; and 
common unmarked descriptions, £6 12s. 6d. to £6 15s. Angles are 
£7 10s, to £7 15s. In the galvanised iron trade the recent large 
South African orders have been succeeded by a bill, and by 
endeavours on the part of consumers to reduce prices. Makers, 
however, will not lower their quotation below £11 5s. to £11 10s, 
Plain sheets, singles, are £7 12s. 6d. to £7 17s. 6d.; doubles, £7 15s, 
to £8; and trebles, £8 7s. 6d. to £8 12s. 6d. Nal rod and rivet 
iron is quoted £7 5s. to £7 10s., and gas strip £7. 

In the steel trade the ever-recurring question of continental 
competition is once more to the fore, and it is said that negotiations 
were recently opened by the German Steel Syndicate with a large 
South Staffordshire buyer for the supply of 10,000 tons of steel 
billets, the price mentioned being £4 16s. 6d. a ton delivered at 
South Staffordshire stations. The acceptance of the contract, 
however, will, it is believed, depend upon whether supplies can be 
guaranteed with the regularity required. Bessemer billets of 
Midland make are quoted £5 to £5 2s. 6d.; Siemens, £5 is. tu 
£5 7s. 6d.; mild steel bars, £6 10s. to £7 ; angles, £5 15s. to £6 5s,; 
plates, £6 10s. to £7 10s.; and girders, £6 to £6 5s. 

Engineers and iron and steel masters have fresh instances to 
adduce of what they consider the unreasonable attitude adopted 
by the railway companies. The views of a local manufacturer on 
the new owner's risk rate may be taken as representative of the 
general feeling among traders throughout the Midlands. He 
says (in a letter to a local newspaper) :—‘‘ During my connection 
with business (over twenty years), | have never heard a word 
about such an agreement as is now asked for. The claims that 
have been made upon the railway companies for goods damaged 
through neglect or carelessness have not been large, and the 
rates charged should be amply sufficient to cover these small 
claims. The railway companies are becoming more and more 
aggressive; their representatives come in pairs, trios, and quartettes, 
and tell you calmly that if you do not sign the agreement they 
will close your account. You refuse to give up a custom of 
twenty or thirty years’ standing, or, in other words, surrender 
your possibility of a claim, and they then alter your owner's 
risk to companies’ risk rates, giving your office staff the trouble 
to reduce all these rates to the regular prices. Not only this, 
but they are trying by many methods to increase the rates. 
Should a casting, ordinarily sent in grey, be galvanised, they 
waut a higher rate, though perhaps the value to the manufacturer 
is only about 15 or 20 per cent. more, and there is no extra 
risk to the company.” This manufacturer then goes on strongly to 
urge that the parliamentary representatives for the district should 
take the matter up on behalf of their manufacturing constituents. 
Feeling continues very strong on the matter in the engineering 
and associated trades. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Business still moves on very indifferently in the 
iron trade here, and there was again only a slow market at Man- 
chester on Tuesday. For practically all descriptions of pig iron 
prices show a persistent hardening, but the upward move is being 
followed very cautiously by buyers, who are not purchasing more 
than they are absolutely compelled to cover their most pressing 
requirements. With, however, a continued shortage of most 
brands makers are not at all anxious about new business, and are 
in a position to hold firmly to their full quoted rates. Lancashire 
makers are not quoti under 59s. 6d., less 24, for 
No, 3 foundry, delivered ge nl and on occasional special 
sales, owing to the scarcity of Lincolnshire iron, are able to get 
about 60s., less 24, delivered Manchester. Lincolnshire makers, 
at their usual meeting on Friday last, decided not to announce any 
further official advance, but in most cases they are quoting 6d. to 
1s, above the minimum basis for foundry qualities, prices for which, 
delivered Manchester, average about 55s. to 55s. 6d. net. Derby- 
shire iron continues scarce, and good foundry brands are not quoted 
under about 57s. 6d. to 58s. net, delivered Manchester. In 
forge qualities only occasional small orders are being given out by 
finished iron makers, Delivered Warrington, quoted basis rates 
remain about 55s, 6d., less 24, Lancashire, and 54s, 2d. net Lin- 
colnshire. 

Middlesbrough goes on steadily hardening, and quotations have 
~ up about 6d. per ton during the week, No. 3 foundry, by rail 

anchester, not being quoted under 60s, 4d. to 60s. 10d. net. 
Much the same remark applies to Scotch iron, but it has been so 
difficult to get quotations from makers, who in some cases have 
nothing to offer, and where they are in the market are only 
prepared to entertain definite offers, that prices are scarcely more 
than nominal at about 59s. Eglinton, and 63s, 6d. Glengarnock, 
net, delivered Manchester Docks, 

In the finished iron trade only a very restricted weight of busi- 
ness is reported, and makers complain that with the present price 
of pig iron, and increased cost of production in other directions, 
they are in a far worse position than when they were selling bars 
at £2 per ton below the current list basis, which, notwithstanding 
the unremunerative condition of trade, they find it difficult to 
obtain. They are generally for the present fairly well off for 
orders placed before the recent advance; but at the list rate of 
£6 15s. they are booking only occasional comparatively small 
quantities, whilst one or two non-associated makers would pro- 
bably vary their quotations from £6 12s. 6d. to £6 15s., according 
to the business put before them. Sheets are maintaining the 
improved tone noted recently, and are not quoted under about 
£8 10s. per ton, delivered in this district. For hoops a limited 
demand comes forward, with the Association basis remaining at 
£7 2s, 6d, random to £7 7s. 6d. special cut lengths, delivered Man- 
chester district, and 2s, 6d. less for shipment, 
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A fair amount of business is offering in the steel trade, with some 
tolerably good specifications on the market for structural work, 
and a fairly strong tone is being maintained generally as regards 
rices, but any advance on recent full rates is scarcely obtainable. 
Homatites do not show that upward tendency which is so noticeable 
in pig iron ; makers’ quotations remain at 69s. to 70s. net, delivered 
Manchester, with outside sellers at about 6d. to 1s. per ton under 
these figures. In billets, although local makers are still able to get 
their full prices of £4 18s. 9d. Warrington, and £5 Manchester, net, 
there is the probability that German competition may before long 
have some weakening effect on the market. Generally, in manu- 
factured steel, makers are pretty heavily sold, and prices firm] 
held to, steel bars averaging about £6 12s, 6d. to £6 15s., with 
boiler plates £7 10s., less 2h. For common steel pintes, however, 
prices are rather easier, and it is exceptional where more than 
£6 2s, 6d. is being got for delivery in this district. 

Representatives of engineering firms in this district report no 
really material change in the condition of trade, which, taking it 
all through, remains very much the same as for some weeks 

nast. The report of the local delegate of the Amalgamated Society 
uf Engineers is also to the effect that the position shows no 
appreciable alteration, although in some parts of the district 
prospects are brighter. Members, he adds, are fairly well employed, 
and things are going on pretty smoothly, with an absence of 
riction, 

The difference that has arisen between the employers and the 
workmen’s society in connection with the introduction of the 
premium bonus system at one or two of the local works is still 
unsettled, and it is stated that a feeling of unrest obtains amongst 
the men directly affected, owing to the delay in bringing about a 
satisfactory adjustment on account of the hitch in the arrange- 
ments for a conference, to wh'ch I have previously made reference. 
Further negotiations are, however, in progress, and it is to be 
hoped that these may result in some mutual agreement between 
the Employers’ Federation and the Amalgamated Society of 
Engineers on the points at issue. 

A vote is being taken by the Amalgamated Society of Engineers 
during the ensuing month for the purpose of selecting five can- 
didates for ey honours to be supported by the society. 
Lancashire is exceptionally well represented in the list of names 
submitted to the vote, the local nominations including Mr. Fred. 
Entwistle, ex-chairman of the Manchester district ; Mr. F. Rose, 
ex-organising delegate for Lancashire ; Mr. R. Taylor and Mr. H. 
Kirkman, of Bolton; and Mr. J. Gorman, of Salford. Mr. J. 
Anderson, the present organising delegate for the Lancashire dis- 
trict, and ex-general secretary of the society, was also nominated, 
but did not desire his name to go forward to the vote. 

Throughout the coal trade of this district there is still a great 
deal of interruption to regular operation. The usual holidays in 
many of the Lancashire manufacturing centres are in full swing, 
whilst pe with the men continue a source of trouble at some 
of the collieries. The position, taking it all through, remains, 
however, steady as regards prices. Here and there as a conse- 
quence of the holiday stoppages of mills and works, surplus supplies 
of steam fuel are temporarily thrown on the hands of coalowners, 
but not in any sufficient quantity to at all appreciably affect the 
market. The restricted output is preventing any generally large 
excess of production, and with pits working an average of four 
days—less than this being exceptional—it is only in the better 
qualities of round coal that stocks of any moment are accumulating. 

For house-fire consumption the demand remains quiet, but 
requirements this summer, owing to the inclemency of the season, 
have been above the average and coalowners have had little or no 
difficulty in maintaining their prices, with the probability that the 
ensuing winter may bring about some hardening on current rates. 

Common round coals continue in but moderate inland request 
for steam and forge purposes, and supplies are ample. There is, 
however, less of the competition with surplus production from out- 
side districts than is usually experienced at this time of the year, 
and prices are steady at the rates that have been quoted of late, 
averaging 8s. 6d. to 9s, at the pit. 

In isolated cases where deliveries from collieries are just now 
stopped through the holidays in neighbouring manufacturing 
centres, slack is temporarily accumulating under load, but not in 
any great quantity. Generally all good descriptions of engine fuel 
continue in active request, and at many of the Lancashire collieries 
the output is short to meet requirements. Prices are strong, with 
a tendency to harden where new business is offered. At the pit 
mouth, best Lancashire slack is firm at 6s. 6d. to 7s., with medium 
sorts about 6s. per ton. The commoner sorts of slack continue rather 
plentiful, and for these low prices are here and there taken on 
clearance sales, but it is exceptional where they can be bought 
below 4s, 9d. to 5s. per ton at the pit mouth. 

The shipping re remains only indifferent, with prices here 
and there cut to get hold of business, but 9s. 9d. to 10s. represent 
about the average figures for good qualities of steam coal, delivered 
at the ports on the Mersey. 

For all descriptions of coke there is a continued brisk demand, 
and manufacturers in some cases report inquiries in excess of what 
they can entertain. Prices are not officially advanced on the list 
basis quotations which have been ruling for some time past, but 
are exceedingly strong, and occasionally there is a hardening on 
current rates where new business is put forward, an advance of 
6d. per ton being got in some instances. The general quotations, 
however, remain at about 22s. to 24s. for Lancashire foundry 
qualities, and 13s, 6d. to 14s. 6d. per ton for furnace cokes at the 
ovens, 

_Barrow.—There is still a very steady trade doing in hematite 
pig iron, and the report of the week’s sales shows that a consider- 
able tonnage of iron has changed hands during the week, prin- 
cipally for forward delivery. Makers hold firmly to late quotations, 
at 61s. for parcels of mixed Bessemer numbers, net, f.o.b., but 
several makers are not quoting at all. Warrant iron is steady at 
60s. 14d. per ton, net cash, buyers 1d. less. During the week 
warrant stocks were increased by 3010 tons, making the increase 
since the beginning of the year 9071 tons, and leaving the stocks in 
hand at 24,017 tons. There are 37 furnaces in blast, 1 engaged on 
spiegeleisen, compared with 33 in the corresponding week of last 
year, In forge and foundry iron only a very small business is 
being done, 

Iron ore is in brisk demand, and prices range from 12s. for good 
ordinary to 16s. for best sorts per ton net at mines. The output 
of the mines is not as large as the demand. Spanish ores are 
pe liberally imported, and are quoted at 16s. net at West Coast 

There is general activity in the steel trade. Even the plate 
mills are busy, although makers do not hold a large volume of 
orders for any description of shipbuilding material ; but the mills 
are being kept well employed, and this is likely to continue for 
some time to come. Orders are plentiful for heavy steel rails, and 
are well held. Some time ago America threatened to be a great 
competitor in the steel trade, and now both the United States and 
Canada are drawing largely from British makers. Prices, however, 
keep low on account of keen competition from Germany and 
Belgium, In other branches of the steel trade there is general 
— except in the heavy steel casting department, which is 
quiet, 

No change can be noted in the shipbuilding and marine 
engineering trades, which, however, remain very briskly employed, 
chiefly on Admiralty work. There is not much demand for new 
shipping tonnage, and probably little will be done in this depart- 
ment until the effect of the new shipping combines is thoroughly 
understood. The gun mounting and projectile departments at 
Barrow are very busily employed. 

The coal and coke trades are very quiet, and there is every 
tendency in the direction of cheaper prices. Competition is keen 
for the orders offering. 

Shipping at West Coast ports remains very busy. The exports 
during the week reached 5967 tons of pig iron and 8450 tons of 
steel, making a decrease of 275 tons of pig iron and an increase of 





3634 tons of steel, as compared with the corresponding week of last 
year. The aggregate shipments this year have reached 265,831 tons 
of pig iron and 341,049 tons of steel, being an increase of 53,288 tons 
of pig iron and 58,836 tons of steel, as compared with the corres- 
ponding period of Jast year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

SourH Yorkshire coal trade continues very steady, and the 
tendency is towards advanced values. Possibly this is explained 
in part through the trouble caused by the pit lads’ strike, which 
has made more injurious impression upon business than was at one 
time anticipated. House coal, of course, was the first class of fuel 
to be affected, but it has not shown such results as in steam fuel, 
which has been strikingly influenced by the prevailing conditions. 
At this moment steam coalowners have not the slightest difficulty 
in finding a market for all their output, and at rates which are 
satisfactory. At three collieries work is still suspended owing to 
the trouble with the lads, which still continues, in spite of repeated 
offers of arbitration, and in one instance, at least, by concessions 
which ought to haveresulted in amicable arrangement. Fortunately, 
in all the three instances the colliery owners were in the happy 
position of being well prepared in stocks upon which they were 
able to draw freely to meet their customer’s requirements. At the 
same time the withdrawal of large concerns like Denaby, Monk 
Bretton, and Barrow from the market, coupled with a reduced 
weight from several of the Derbyshire pits, similarly troubled by 
the pit lads’ action, is no doubt responsible to no small extent for 
the hardening of prices. 

For house coal the demand is almost equal to what it was in 
summer, the metropolitan and eastern counties markets being more 
than usually active for August. Quotations are practically un- 
changed, best Silkstones remaining at 12s. 6d. and 13s. per ton; 
Barnsley softs at 11s. per ton ; seconds and nuts from 9s. 6d. per 
to 


n. 

In steam coal the supply is not quite equal to the demand. The 
weight on the market is not equal to the average at this time of the 
year. Although the railway companies are taking full tonnages, 
the absence of Denaby Main Colliery is largely felt, and is not 
compensated by the efforts of other companies to make up the 
deficiency. Railway traffic receipts are in several quarters severely 
affected by the action of the pit lads. Steam coal in the open 
market readily fetches as high as 9s. 6d. and even 9s. 9d. per ton, 
which is from 9d. to 1s. per ton above the contract price. 

There is rather more activity in slack and smudge. Ordinary 
engine fuel is in better request, and good coking slack and smudge 
find ready sale at 4s. 3d. to 4s. 6d. per ton, and in some instances 
good slack fetches 1s, to 1s. 6d. a ton more. 

The coke trade is also better, and the make is fully maintained. 
A large tonnage is being sent to Derbyshire and North Lincoln- 
shire for smelting purposes. Good ordinary smelting coke realises 
from 11s. 6d. to 12s. 6d. per ton at the ovens. 

The condition of affairs at the East-end of Sheffield is much more 
hopeful. Holidays, which have been erratic and more abundant 
than usual, are now coming toan end. Manufacturers, therefore, 
can look forward with some confidence to a period of steady work. 
In military material, there is again some measure of activity, the 
enormous plate mills being fully employed. The orders for the 
battleships have been succeeded, as we anticipated last week, by 
orders for several of the cruisers comprised in the Admiralty pro- 

ramme. The work already received on cruiser account has been 

ivided between Messrs. Charles Cammell and Co., and Messrs, 
John Brown and Co., amounting in the aggregate to some 2400 or 
2500 tons. No doubt further orders for armour for the other 
cruisers, which are of the County class, will soon follow. The 
statement that important work for the Japanese Government had 
been locally placed, turns out, on inquiry, to be incorrect. 

In the engineering and lighter tool industries improvement is 
also reported ; but we cannot hear of any change for the better in 
the general run of the steel trades. Neither are there much more 
hopeful indications apparent in the iron market. Present rates do 
not encourage makers to anticipate requirements while consumers 
restrict their orders to what they need for the moment. A rise in 
quotations was confidently. expected, but it is not with us yet, 
material delivered in Sheffield being still obtainable on something 
like the following basis:—Hematites, West Coast, 68s. 6d. to 
69s. 6d. per ton; hematites, East Coast, 63s. to 64s. ; Lincoln- 
shire, No. 3 foundry, 50s. to 51s. ; forge ditto, 49s. 6d. to 50s ; 
Derbyshire, No. 3 foundry, 52s. to 53s.; forge ditto, 49s. to 
49s, 6d.; bars, £6 15s. to £7 ; sheets, £8 12s. 6d. to £8 17s. 6d. 

The foreign trade in unwrought steel for July shows a value of 
£273,857, as compared with £214,129 for the corresponding month 
of last year. The principal market has been the United States of 
America, with a value of £67,029, as compared with £31,002 for 
July of 1901. Norway and Sweden have doubled their business. 
Canada has increased from £15,359 to £39,875, Denmark from 
£3319 to £14,515. All other markets, except New Zealand, sre 
weak. Cutlery, £57,216, and hardware, £131,393, show increases 
of £4000 and £11,000 respectively. 

Large forgings and castings for machine work are being freely 
inquired for, with hopes of good work in the immediate future, the 
inquiries being indicative of an early improvement in the ship- 
building industry. Railway material is also in better demand, a 
significant feature being the invitation by the Government to tender 
for enormous quantities cf springs, &c., for use on the South African 
railways. Plant of nearly every description is also in brisk request 
for shipment. Some improvement is reported by the boilermaking 
firms, 

In the lighter industries there is little to report, except that here 
and there the symptoms point to a resumption of activity, the 
manufacturers at present turning their attention chiefly to South 


Africa. 

Mr. J. A. Hobson, cutlery manufacturer, Suffolk Works, Shef- 
field, was duly elected Master Cutler of Sheffield on the 19th 
inst. Mr. Hobson is the second son of the late Alderman John 
Hobson, scissor manufacturer, of Arundel-street, which busi- 
ness was subsequently sold to Messrs. Joseph Rodgers and 
Sons, Norfolk-street. Mr. Hobson, with his brother, Mr. 
Wilfred Hobson, acquired the Suffolk Works, and afterwards 
bought another important business, which they transferred 
to Suffolk Works. Mr. Hobson, in addition to his own extensive 
business, is a director of Messrs. William Jessop and Sons, and of 
Messrs, J. E. H. Andrew and Co., makers of the Stockport gas 
engine. The Master Cutler is to give the Cutlers’ Feast on 
September 30th, when Lord Kitchener will be the chief guest, and 
the same day receive the freedom of the city. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE amount of business doing this week in the iron and steel 
trades of this district is very small, but that is not altogether 
attributable to the dulness of trade, there being also the local 
holidays on Teesside to account for the lull. Nearly all the 
finished iron and steel works, the shipyards, foundries, engineer- 
ing establishments have been laid off the greater part and mostly 
the whole of the week, but the rail mills are an exception, as they 
have been kept in full operation, a révival of demand having placed 
the manufacturers in a position to ignore the holidays, and the 
men are not averse to working. 

The large deliveries of pig iron from Cleveland to the United 
States are a very satisfactory feature of the market, and it is this 
American business which is upholding the value of Cleveland iron 
and keeping up the shipments, But for it the output from the 
furnaces in this district would have to be reduced, As it is, the 





shipments oversea of pig iron considerably exceed those of last 
month, and are nearly double those reported in August last year, 
despite the decrease in trade with Germany. It has been difficult, 
indeed, to get the iron to ship to the States, and to complete the 
orders recourse has had to be had to the stock in the public warrant 
stores, and that on one day alone was reduced 4713 tons, the 
largest decrease ever reported in a day. The decrease for the 
month up to 20th was 5615 tons, 128,537 tons being thenheld. The 
prospects of continued large deliveries to America are exceedingly 
jaan: for Cleveland ironmasters have satisfactory orders on their 
books; in fact, there is reason to believe that shipments of pig iron 
from the Tees to the States will be heavy for the remainder of the 
year ; what they will be after that depends very much on the ter- 
mination of the miners’ strike in the States. American consumers 
are buying pig iron freely from their own countrymen for delivery 
over the first half of next year, but they do not venture to commit 
themselves so far ahead with us, though they make plenty of 
inquiries for quotations. These, however, appear to be too high 
to lead to business at the present time. 

The pig iron which is now being sent across to Philadelphia is 
chiefly of Cleveland foundry quality. They do not need our 
hematite in anything like the quantities expected, as what is 
usually made here is not the kind they use. They want more 
phosphorus and less silicon in the pig than East Coast hematite 
contains, and anything that is being sent has to be made to special 
analysis, and at a price somewhat above that ruling for ordinary 
hematite. 

Cleveland pig iron warrants have advanced substantially in value 
this week, and have touched a figure higher than anything recorded 
since November, 1900, while it is close upon 10s. above the minimum 
price reported this year. Cleveland warrants are nearer Scotch in 
value than they have been for a long time. At one time last year 
as much as 13s, 6d. per ton more was paid for Scotch than for 
Cleveland warrants, and mostly during the year the difference was 
between 8s. and 93. per ton. But this week it has fallen even 
below 4s. 6d. per ton, and now the advantage of Scotch consumers 
buying Cleveland pig iron is not so apparent. Thus they are pur- 
chasing less Cleveland iron, and the deliveries from this district to 
Grangemouth have fallen off a good deal. Thus, up to the 19th 
inst. only 17,906 tons were sent, against 22,409 tons last month to 
like date, and, as compared with the spring months, the decline is 
still more noticeable. 

Makers of Cleveland pig iron have raised the quotation for No. 3 
to 52s. 6d. per ton, partly in sympathy with the advance in 
warrants. But the supply is short, as is also that of No. 1, the 
price of which has been raised to 54s. 6d. No. 4 foundry is up to 
51s. Cleveland forge iron is dearer, but has not advanced to the 
same extent as foundry qualities, because it is fairly plentiful, and 
the stock will be added to this week, for so many of the works 
consuming forge iron are laid off, and more has to go into 
stock. With No. 3 at 52s. 6d., grey forge should be at 5ls. 6d., 
but all that can be got for it is 49s. 3d. ‘ : 

The hematite pig iron trade of this district continues in a very 
unsatisfactory condition, and producers are not doing anything 
like as well in the matter of prices as their West Coast com- 
petitors, or as the producers of ordinary Cleveland iron. If they 
were on an equality with the West Coast makers they would be 
getting 4s. per ton more than they are realising, and the difference 
between Cleveland ordinary iron and hematite, which should be 
10s. per ton, is only 4s. 9d. Too much hematite seems to be made 
in this district, but the proprietors of furnaces are reluctant to 
blow any of them out, and they cannot set any on ordinary Cleve- 
land iron on account of the difficulty which would be experienced 
in getting supplies of Cleveland ironstone. The price that is being 
accepted for mixed numbers of East Coast hematite pig iron is 
57s. per ton, and for No. 4, 55s. Rubio ore is at 16s. per ton c.i.f. 

The Lackenby Ironworks, near Middlesbrough, were sold by 
auction on Tuesday. These works, which were established in 1873, 
consist of three blast furnaces with Cowper stoves, each furnace 
having a capacity of 29,000 cubic feet, and being able to produce 
600 tons of pig iron per week. 

The output of finished iron and steel in the Middlesbrough 
district is, with the exception of rails, much curtailed this week, 
because most of the works are laid off. The rail-makers, however, 
are keeping their mills in full operation, as they have plenty of 
orders, and Messrs. Dorman, ng and Co. are running their 
Britannia Works as usual, but on Saturday these last will be closed 
for about two months for alterations and additions. Heavy steel 
rails are quoted at £5 10s. per ton net at works. Steelsleepers are 
at £6 10s., and cast iron chairs at £3 12s. 6d., both net, but in 
regard to these the improvement in demand is nothing like so pro- 
minent as it is in rails. Sheets, both black and galvanised, are in 
somewhat better request, and prices are steady. As regards 
plates and angles the duiness in demand rather increases, and 
manufacturers in this district have not been able to follow some of 
the other districts in putting up their pr ces, nor bave the local bar 
makers. 

The death took place on Saturday of Mr. William Henry Scott, 
the head of the well-known firm of Scott Brothers, iron and steel 
merchants, shipowners, &c., Newcastle and Middlesbrough. He 
was born at Newburn-on-Tyne in 1829. He was quite an authority 
on commercial questions on Newcastle Quayside. His Middles- 
brough branch has done a large business in iron and steel for many 
years with the Continent, and Mr. Scott was a regular attender on 
*Change, both at Newcastle and Middlesbrough. 

At the half-yearly meeting of the North-Eastern Railway Com- 
pany the chairman gave some information relative to the electrifi- 
cation of their lines in the neighbourhood of Newcastle. This has 
been brought about by the competition of the electric tramways. 
That competition is confined to short distance traffic, and the - 
directors thought that the best way of meeting the new competi- 
tion was to increase the train service, by running more frequent 
trains, There were many difficulties in doing this by means of 
steam locomotives. They had therefore considered the question 
of using electric traction, and had almost decided to equip 37 
miles of the line in the neighbourhood of Newcastle and Tyne- 
mouth on the existing railway. This step, he added, was in the 
nature of an experiment, but they believed it would be successful. 
They had advertised for tenders for the electrical equipment of 
the lines, these to be in by October 7th; they will then come to a 
final decision. 

The coal market shows considerable activity, and shipments are 
good, notwithstanding increased continental competition. The 
leading collieries are well booked for Septernber delivery, and are 
quoting best steam coal at 11s. 6d. per ton f.o.b.; 10s. for seconds ; 
and 5s. 6d. for smalls. Gas coals are at 10s. f.o.b. Bunker coals 
are dear compared with the freights which shipowners have to 
accept ; in fact, the rates in some trades, especially the Mediter- 
ranean, are unparallelled in the history of steam shipping. 
Foundry coke is realising 18s. per ton f.o.b., and medium quality 
coke is not under 15s. 6d. per ton delivered at furnaces on Tees- 
side, and the tendency in coke is decidedly upwards. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been firm this week, with a moderate busi- 
ness doing. Private advices from America were favourable, and it 
is largely on this account that the strength of the market is being 
maintained. At the same time, the home demand is in many 
departments quite active, and the outlook is, on the whole, en- 
couraging. 

Business has been done in Scotch warrants at 56s. 104d. for 
delivery in one month, and the cash price is about 56s. 6d. 
Cleveland iron has sold at 52s. to 52s. 1}d. cash, and 52s, 24d. to 
52s, 3d. for delivery in one month. Cumberland hematite is 
nominal, with buyers quoting 60s. 4d. for delivery in one month. 

There isa steady demand for Scotch hematiteiron, but the prices 
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are if anything a shade easier, merchants quoting 62s, per ton for 
delivery at the West of Scotland steel works. 

The values of the special brands of Scotch makers’ iron are well 
maintained. Wishaw, No. 1, is quoted f.o.b. at Glasgow, 59s.; 
No. 3, 55s. 6d.; Carnbroe, No. 1, 60s.; No. 3, 56s.; Gartsherrie, 
No, 1, 66s. 6d.; No. 3, 58s. 6d.; Calder, No. 1, 67s.; No. 3, 58s. 6d.; 
Clyde, No. 1, 68s.; No. 3, 58s.; Summerlee, No. 1, 70s.; No. 3, 
58s. 6d.; Coltness, No. 1, 70s. 6d.; No. 3, 59s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 68s. 6d.; No. 3, 58s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 59s.; No. 3, 55s.; Dalmellington, 
at Ayr, No. 1, 58s. 6d.; No. 3, 55s.; Shotts, at Leith, No. 1, 70s.; 
No, 3, 58s. 6d.; Carron; at Grangemouth, No. 1, 68s. 6d.; No. 3, 
583. 6d. per ton. 

Since last report an additional furnace has been lighted to pro- 
duce hematite pig iron at Coltness Ironworks. There are now 45 
making hematite, 37 ordinary, and 5 basic iron, the total of 87 
furnaces thus blowing in Scotland comparing with 76 at this time 
last year. 

Notwithstanding the large current output of pig iron, consider- 
able reductions are taking place in stocks. In the course of last 
week the stock of pig iron in the Glas.ow warrant stores was 
reduced by over 1400tons. The totalstock in these storesnow amounts 
to between 42,000 and 43,000 tons. The steady decrease in stocks 
seems to point to stil] dearer iron in the near future. 

The shipments of pig iron from Scot ish ports in the past week 
have been comparatively large, amounting to 11,546 tons, compared 
with 4942 in the corresponding week of last year. The total ship- 
ments to date amount to 217,102 tons, showing an increase for the 
preseot year of 44,967 tons. The arrivals of Middlesbrough pigs 
at Grangemouth were €573 tons, being 4422 tons less than in the 
corresponding week, but there is an increase in these imports for 
the present year to date of 42,068 tons. 

The makers of finished iron report a quiet and steady business. 
The recent advance of prices has not had much effect upon the 
demand. Competition for foreign orders is keen, and business is 
not easy to obtain. Bar iron is quoted on the basis of £6 15s. per 
ton for crown bars, less the usual 5 per cent. discount. 

There is a good deal of activity in the various branches of the 
foundry trade. Some firms have good orders in hand for heavy 
castings, and there is also more activity in some of the miscellaneous 
branches of the trade. 

The steel trade is well employed, but some makers complain that 
they are not now receiving shipbuilding specifications so freely as 
could be desired. The long depression in the freight market has 
discouraged shipowners. It was thought that by this time many 
of those firms who sold their vessels during the boom caused by 
the South African war would now be in the market for new and im- 
proved vessels. So far this expectation has not been realised, and 
this cannot occasion much surprise seeing that the rates paid for 
steamers in some outward trades are probably the lowest on record. 
Shareholders in tramp steamers are not likely to receive much if 
any profit for some time. 

There has been an over good business in the coal trade. The 
past week’s shipments from Scottish ports amounted to 254,247 
tons, compared with 249,062 in the preceding week, and 232,924 
in the corresponding week of last year. The inland demand has 
been well maintained. Splint coal is quoted at Glasgow 9s. to 
9s. dd.; steam, 9s. 3d. to 9s. 6d., and ell 9s. 3d. to 9s. 9d. per ton. 
There is a large consumption of furnace coal, and prices are steady. 
At the same time the output from the collieries is so large that it 
becomes difficult to get the whole of it placed, and coalmasters are 
feeling that they will be obliged to reduce wages. 

A demand has been made by the coalmasters for a further reduc- 
tion in miners wages of 6} per cent. Only a few weeks have 
passed since the men’s wages were reduced under an award of the 
arbiter. If the present claim of the masters is conceded, the 
colliers wages will be reduced from 5s, 9d. to 5s. 6d. perday. The 
matter has been referred to meetings of the workmen, and their 
views will be laid before the Conciliation Board. It is expected 
that this further claim of the masters will have to be referred to 
arbitration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE first meeting of coalowners’ and colliers’ representatives to 
discuss a substitute for the sliding scale has been held, and the 
temperate manner in which the colliers’ side put forward their 
views, and the patient way in which they were received, may 
fairly be taken as a good augury for the future. As this was only 
a preliminary meeting, and as coalowners expressed no opinion for 
or against, I simply note the men’s proposal:—First, that a 
minimum wage rate for all colliery workmen shall be fixed at 40 
per cent. above the standard wage rate of 1879, above which wages 
shall not be reduced; secondly, that a maximum wage rate shall 
be fixed at 70 per cent. above the same standards, above which 
wages shall not be advanced ; thirdly, that a conciliation board be 
formed of representatives of the coalowners, and of the workmen, 
with an independent chairman. 

It may, forthe information of the public, be of interest to note that 
the wage rate of 40 per cent. is, under the present scale, equivalent 
to an average selling price of between 12s. 5-14d. and 12s. 6-86d. 
f.o.b. The maximum, again, of 70 per cent. represents a selling 
price between 15s. 10-29d. and 16s. 

It is expected that a meeting of the same character will be held 
about September 12th, when there will be a distinct expression of 
opinion given. 

A good forerunner of the important coal contracts of the early 
autumn has been received by Pyman, Watson and Co., of Cardiff. 
This is 100,000 tons best colliery screened for the Italian fleet. The 
stipulations are that the small is not to exceed 15 per cent.; price 
20s. 14d. c.i.f., date from September to May, and the destinations 
as follows: —50,000 tons to Spezzia, 8000 to Taranto, 4000 to Messina, 
20,000 to Gaeta, 6000 to Venice, 6000 to Madellina, and the balance 
to Augusta. The International Colliery Company dividend has been 
declared at 10 per cent. 

It will be remembered that: some months ago, in a dispute between 
the Cambrian Colliery and their men, Mr. Bell, of Scarborough, 
was called in as arbitrator. He has nowgivenhisaward. Heawards 
additional remuneration on account of the discontinuance of door 
boys. In the matter of prices for cutting the contending parties 
may be said generally to ‘‘meet half way.” The men rather 
demur to the arbitration, but are now likely to accept. 

The Skewen labour difficulty has also been settled, 19 of the 
haulers being ordered at Neath police-court to pay 50s. each. 
Still another prosecution is pending in the Eastern Valley, where 
the colliers are claiming wages for stop-days ordered by the 
employers. 

The steam coal trade continues in a healthy state. The usual 
holiday aspect is very evident at docks, and, as good business is 
practically secured for the month, there has not been much anima- 
tion of late. A slight shade of improvement has begun to touch 
house coal. No, 2 Rhondda for bunkering is in demand, and 
small steam continues in request and firm. The firmness of steam 
coal has been shown by some sales of best Admiralty coals at 16s. 
A noticeable feature is the closeness which characterises the prices 
of best and seconds, large and small steam. 

Prevailing prices, Cardiff, this week may be seen from the 
following :—Best steam coal, 15s. 6d. to 16s.; seconds, 14s. 6d. 
to 15s.; dry, 14s. to 14s. 6d.; best small, 8s, 6d.; seconds, 7s. 9d. 
to 8s.; other and inferior kinds from 7s. 6d ; best Monmouthshire, 
large, 18s. 3d. to 13s. 6d.; seconds, 12s. to 12s, 9d.; best semi- 
bituminous small, 7s. to 7s. 6d.; seconds, 6s. to 6s. 3d.; best house 
coal, 14s. to 14s. 6d.; seconds, 11s. 6d. to 13s. 6d.; No. 3 Rhondda, 
14s. to 14s, 3d.; brush, 11s, 9d. to 12s. 3d.; small, 9s. 6d. to 10s.; 
No. 2 Rhondda, 11s. to 11s. 3d.; through and through, 8s. 6d. to 
9s. 6d.; small, 6s, 9d. to 7s. Patent fuel, 15s, 6d. to 16s. 3d. 
Coke, furnace, 17s. 6d.; good foundry, 19s, to 22s.; special, 23s, to 
23s. 6d. Pitwood, 17s, 6d. to 17s. 9d. 





The latest Swansea prices are :—Anthracite, best malting, 20s. ; 
seconds, 16s. 9d.; big vein, large, 16s. to 16s. 3d.; red vein, 11s.; 
machine-made cobbles, 20s. 6d.; ditto, nuts, 24s.; ditto, rough 
a 10s. 6d.; fine peas, 10s, 6d.; rubbly culm, 5s, to 5s. 3d.; 

uff, 3s. Market reported well off for orders. Steam, 165s. ; 
seconds, 12s.; bunkers, 9s. 6d.; small, 7s. House coal: No. 3 
Rhondda, 14s.; No. 2, lls. 6d.; all cash 30 days, less 24, 
Coke, furnace, 17s. 6d.; foundry, 19s. 6d.; patent fuel, 14s.; pit- 
wood, 18s. to 18s. 6d. 

Latest Cardiff: On ’Change, steam coal active; firm market, 
large and small, and strong prospects for a brisk demand over the 
year. 

In the impending labour crisis in the coal trade Sir W. G. Lewis 
is being appealed to by a strong section to come forward in the 
negotiations. 

A good deal of repairing and engineering work is being carried 
on at the leading graving docks. Those at Barry take a very pro- 
minent place, as shown by the fact that a thousand hands are 
employed there. 

In connection with the new Great Western line to South 
Wales, I was interested last week in seeing the great clearance of 
iron cinder taking place from the old ironworks at Llwydcoed, 
Aberdare, for metalling. There is such an immense stock there 
from the works of the Scales and Fothergills that it will take twelve 
years to clear. From Pontypool, Whitchurch, and Cyfarthfa 
railway and dock enterprise has swept away large accumulations. 
The Great Western Company, I note, by the minutes of the last 
meeting, are in a forward way with the new line. In the course 
of the next few months goods traffic is to becarried on from Wootten 
Bassett to the Severn tunnel, to be followed by passenger work. 
Substantial results are expected from the Bristol and South Wales 
districts. 

The rail consignments from Cyfarthfa last week totalled nearly 
1000 tons to India, and Dowlais despatched 950 tons steel sleepers 
to the same destination—Kurachee. 

The first report of Guest, Keen and Nettlefolds has just been 
issued, and is in every way a satisfactory document. The profits 
to June 30th are declared at £447,204. A large amount has been 
placed to reserve, and £129,119 carried forward. The payment of 
10 per cent. on the ordinary shares is ordered to be paid, and 5 per 
cent. on preferential. 

Considerable animation has been shown of late, both at Newport 
and Cardiff, in the imports of iron ore; at Newport 3095 tons came 
in from Rio Marina, 860 from Barricra, 1856 from Castro, and 5600 
tons this week from Salta Cabello and Bilbao, all consigned to the 
Ebbw Vale Company. Large cargoes were received at Cardiff for 
Guest, Keen and Nettlefolds, principally from Bilbao, but one 
cargo came in this week from Santander. Prices continue very 
steady, both at Newport and Cardiff; Almeria, 14s, 3d.; Rubio, 
l4s.; and Tafna, 15s. 

The Pyle and Blaina Company are receiving very large quantities 
of manganese ore from Stratoni. Swansea is receiving pig iron 
from Sweden. 

On ’Change, Swansea, this week, it was stated that the steel trade 
showed increased activity. All furnaces but one that is bei 
repaired were in full work ; bar mills busy, with increased deman 
0 taal prices. Alt tin-plate mills doing well, and prospects 


good. 

Loadings this week heavy for America and Russia. The July 
total for Russia was 1060 tons, compared with 6740 tons for July 
last year. Spain showed a falling off; Italy a marked improve- 
ment. Last week the total tin-plate export was 74,342 boxes ; 
renee from works, 63,080 boxes. Stocks area little over 151,000 

xes, 

Copper mills and refineries are well occupied. Spelter a little 
dull of late. 

At Briton Ferry one of the mills was started last week, and 
with good results. It is claimed that these works—the Weru—are 
well to the front, with the latest machinery, and the tin-house 
with Player’s duplex and single trimming machine. 

Briton Ferry steel works are fully employed. 

I have little change to report this week in steel rail and bar 
prices. Most of the large Bessemer works are well employed, and 
a healthy tone is everywhere indicated. Satisfaction is expressed 
in most quarters at the dividend reports from leading industries, 
and the Welsh contingent now preparing for Diisseldorf meeting go 
in a hopeful vein. 

The patent fuel trade is strong at most ports. Swansea despatched 
—_ 10,000 tons last week, and Cardiff, Newport, and Port Talbot 
are busy. 

It is expected that pig ore and foreign steel imports will be on 
the increase. Swansea, last week, received 1820 tons of pig, 850 
tons scrap steel, and 1900 tons ore. 

A boiler explosion with great destruction and injury to men 
occurred at Melyn Tin-plate Works, Neath, this week. 

The Tredegar colliery arbitration case was settled on Monday, 
twelve colliers paying 15s. and costs into court. 

Bala Festiniog Railway dividend is declared at 24 per cent, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron market in Rheinland-Westphalia has been very dull 
during the week ; pig iron is decidedly neglected, and the various 
articles of finished iron have also met with a very limited request 
only, and they have been showing a marked tendency downward 
as regards quotations. 

An irregular business is done in billets and blooms ; the works 
that do not belong to the Convention have been able to secure a 
fair amount of orders, and were tolerably well — during this 
week and the last. At the plate mills an absence of inquiry is com- 
plained of, and the sheet trade has likewise been somewhat slack. 
From the Silesian iron industry moderately good accounts continue 
to be received ; the pig iron trade has developed satisfactorily, an 
increasing demand being experienced from abroad, not merely for 
crude iron, but also for billets and raw bars. The Convention 
prices have not altered, and are M. 60 to M. 61 p.t. for forge 
pig, M. 58 to M. 59 p.t. for basic, M. 59 to M. 60 p.t. for Bessemer, 
and M. 63 to M. 65 p.t. for foundry pig. Spiegeleisen stands on 
M. 89 to M. 92 p.t., and hematite costs M. 78 p.t. at works. Very 
few orders have recently been booked for girders, and the accounts 
given about the plate and sheet trade in Silesia are much less 
satisfactory than before, home demand being exceedingly limited ; 
the foreign orders that come in keep the mills in fairly good 
activity for the present, and the prices that have to be accepted 
leave hardly any profit. 

In order to raise the mining industries of the Lahn and Sieg 
district, the German Railway Minister has, according to the 
Cologne Gazette, resolved on a further reduction in the freight for 
iron ore to the Ruhr and the Saar district, to Lorraine, Luxem- 
burg and to the Aachen district, and, to balance the profit which 
the blast furnace works of the above-named districts derive from 
these lowered freights, a similar reduction has been agreed upon 
for coke and coal sent from the Ruhr to the blast furnace works 
of the Lahn, Sieg, and Rhein, and also to the Georgs-Marienhiitte, 
near Osnabriick. 

The coal trade in Silesia is fairly steady, and coke has even been 
in improving request. Quotations all round are the same as 
formerly. In Rheinland-Westphalia the demand for blast-furnace 
coke was a trifle more animated, and house coal has also shown a 
trifle more life than formerly. Shipments of coal to the Upper 
Rhine have been pretty satisfactory. During the last two weeks 
in July of present year deliveries in coal and coke in the Rhenish- 
Westphalian: district were, on an average, 157,080 t., against 
161,370 t. during the first two weeks in July, and against 
160,540 t. for the last two weeks in July last year. Total 
deliveries during the last two weeks in July of present year were 


2,199,210 t., against 2,097,800 t. for the corresponding period in 
the year before, 





Imports of English coal to German ports during the period from 
January to June of ery ear were 2,289,259 t., against 
2,356,980 t. in 1901, and 2,720,908 t. in 1900. 

The production of coal in Bavaria is officially stated to have 
been, for 1901, 1,087,149 t., worth M. 18,213,862, thirteen pits 
having been worked by 7118 men. The output in brown coal in 
Bavaria during the same period was 24,439 t., worth M. 94,17] 
159 men having been employed in ten pits. ‘ 

The iron business in Austria-Hungary remains very dull, a fall- 
ing off in demand being reported in many branches. Also in coal 
only a sluggish trade is done. 

The reports given from the French iron market are generally the 
same as those received in previous weeks, quietness prevailing in 
most departments, Only in the Haute Marne a tolerably active 
trade was done. The exhibition in Lille is expected to have a 
favourable influence on the development of the French iron trady 
in the Nord. 

Coal is quiet in France, and not likely to alter or improve in the 
immediate future. 

In Belgium the competition of the German works is exceedingly 
keen in raw bars, in billets, and in heavy plates ; especially in the 
last-named article the inland works have found it next to 
impossible to beat their foreign rivals. Only the large works in the 
Litge district are fully occupied, mostly on orders for steel rails ; 
Ougrée and Cockerill, for instance, have secured a contract for 
America, to be delivered within the next four or five months after 
the last quarter of the year. The price agreed on is said to he 
fairly remunerative. 

There was a pretty stiff tone noticeable on the Belgian coal 
market last week ; consumption was stronger on the whole than 
formerly, both in engine and in house coal, and producers have 
consequently shown more firmness with regard to prices, 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

Towarbs the close of last session the lavour members in the New 
South Wales Parliament succeeded in forcing through the House 
a Bill providing for an eight-hour day for all se on the 
running staff of the railways and tramways. The Railway Com- 
missioners protested against the expense, and the impossibility of 
regulating the running staff to eight hours per day; but it was 
decided to bring in the eight-hour system from Tele Ist, to all 
drivers, firemen, guards, and conductors. This will bring up 
additional pay to the extent of £60,000 per annum. 

At the outgoing of the last Parliament in Victoria the Cabinet 
appointed the acting Commissioner for Railways in that State as 
sole Commissioner for a period of five years, subject to the 
approval of the new Parliament. This has not been ratified, and 
it is the intention of the new members to appoint two Commis- 
sioners to manage the railways. Mr. Fitzpatrick has, therefore, 
had bis position as acting Commissioner extended for six months, 

Important works with regard to water conservation are shortly 
to be started in Victoria. It is the intention of the Government 
to place before Parliament at an early date a scheme for bringing 
large quantities of surplus waters from the Goulburn River to the 
Mallee districts. To begin with, a channel 110ft. wide would be 
cut from the Goulburn to Waranga Basin. The weir had to be 
enlarged, and other works in connection with the storage basin. 
The whole of this work would, it is estimated, cost about £280,000. 

The Sydney City Council has just received the tenders for the 
generating plant for electric supply in the city of Sydney from 
their consulting engineers, Messrs. Preece and Cardew, of 
Westminster. Complete tenders were received from twenty-one 
firms. 

Of the eleven lowest tenders, five were for plant of British 
manufacture throughout. The foreign plant specified was recog- 
nised as of good quality, and the electrical machinery quite equal 
to British make. 

Of the tenders submitted, Messrs. Preece and Cardew recom- 
mended the following as entirely to their satisfaction :—Dick, 
Kerr and Co., £49,072; Mather and Platt, £50,528 ; British 
Thomson-Houston Company, £51,588; J. G. White and Co., 
£52,444. On the whole they recommended the Council to accept 
Messrs. Dick, Kerr and Co.’s tender, which the Council did at their 
last meeting. 

The severe drought which the States of New South Wales and 
Queensland have been suffering is stated to be the worst that 7 
been experienced for the past thirty years. To enable the 
squatters to feed the starving stock the Railway Commissioners of 
New South Wales have made special concessions for rates on 
fodder, allowing, in all, a rebate of 75 per cent. on the ordinary 
rates. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm and stems well filled for forward delivery. 
House coal in good demand and prices firm. Exports for week 
ending 16th :—Coal, foreign, 52,449 tons ;_ coastwise, 19,645 tons. 
Imports for week ending 19th:—Iron ore, 12,943 tons; manganese, 
3752 tons ; steel bars, &c., 2587 tons ; pig iron, 710 tons ; cement, 
420 tons ; scrap, 160 tons; pitwood, 769 loads ; sleepers, 2355 loads. 

Coal:—Best steam, 13s. 3d. to 13s. 6d.; seconds, 12s. 6d.; 
house coal, best, 15s.; dock screenings, 8s.; colliery small, 7s. 3d. 
to 7s. 6d. Pig iron: Scotch warrants, 56s. 10d.; hematite 
warrants, 60s. 8d. f.o.b. Cumberland prompt; Middlesbrough, 
No. 3, 52s. 8d. Iron ore:—Rubio, 14s, 9d. to 15s.; Tafna, 
lds. to 15s. 6d. Steel :—Rails—heavy sections, £5 10s. to 
£5 123. 6d.; light ditto, £6 10s. to £7 10s. f.o.b.; Bessemer steel 
tin-plate bars, £4 17s. 6d. ; Siemens steel tin-plate bars, £5; all 
delivered in the district cash. Tin-plates: Bessemer steel, coke, 
13s. to 13s. 6d.; Siemens—coke finish—l3s. 3d. to 13s. 9d. 
Pitwood :—17s. 6d. to 17s. 9d. exship. London Exchange telegrams: 
Copper, £51 16s, 3d.; Straits tin, £128. Freights firmer. 








LAUNCHES AND TRIAL TRIPS. 


Lowmoor, built by, Ropner and Son; to the order of, Walter 
Runciman and Co.; to carry, 6100 tons deadweight; engines, 
triple-expansion, 1300 horse-power ; constructed by Blair and Co., 
Limited ; trial trip, August 13th. 

ACACIA, steel screw steamer ; built by, Irvine’s Shipbuilding and 
Dry Docks Company, Limited; to the order of, Lilly Shipping 
Company, Limited; dimensions, 315ft, 45ft., 25ft.; engines, 
triple-expansion, 24in., 38in., 64in., by 42in.; constructed by, 
Richardsons, Westgarth and Co.; trial trip, August 13th, 124 
knots. 

Morea, steel screw steamer ; built by, Conte, Taylor and Co.; 
to the order of, Messrs. A. C. de Freilas and Co., of Hamburg ; 
dimensions, 289ft., 40ft., and 27ft. 6in.; engines, triple-expansion, 
24in., 40in., and 65in., by 42in. stroke, pressure 160 Ib.; constructed 
by, Blair and Co., Limited; trial trip, August 18th, nearly 
12 knots. 

ORANIE, steel screw steamer ; built by, the Blyth Shipbuilding 
Company, Limited ; to the order of, Mr. John White, of London, 
for foreign account ; dimensions, 280ft. by 394ft.; constructed by, 
the North-Eastern Engineering Company, Limited; launch, 
August 20th. 

Ir18, steel twin-screw cable-laying and repairing steamer ; built 
by, David J. Dunlop and Co., of Port Glasgow ; to the order of, 
the Pacific Cable rd ; dimensions, 285ft., 40ft. 6in., 25ft.; to 
carry, about 2300 tons gross; engines, triple-expansion, 18}in., 
8lin., 5lin. by 39in. stroke, pressure 1901b.; constructed by, the 
builders ; launch, August 20th. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 12th. 

THE stock of pig iron in the United States at 
the present time is about equal to one-half day’s 
supply. Pig iron prices are about double what 
they were during the times of depression. 
Bessemer pig iron which sold as low as 9-25 dols. 
in the depression is now 21-50 dols. at makers’ 
furnaces, Iron consumers are tuying heavily, 
stocking up at extraordinary figures. All of the 
thirty-five independent blast furnaces of the 
Mahoning and Shenavgo valleys have enormous 
orders on their books, which will keep them busy 
until) the middle of next summer. In the 
foundry-iron trade remarkably heavy sales have 
been made during the past week. Considerable 
quantities of Alabama iron are being shipped into 
the Pittsburg district on account of the oversold 
conditions of all furnaces there. The Carnegie 
Steel Company is rushing work on two new blast 
furnaces at Bessemer where the nine Edgar-Thom- 
son stacks are located. The earliest date when 
iron can be expected from these additions is in 
the summer of 1903, The available supply of pig 
iron has been virtually sold up for the next nine 
months. In view of this fact it is almost futile to 
anticipate any reduction in prices or any weaken- 
ing tendency. On the contrary fancy quotations 
are more probable. The entire situation is rather 
foggy, owing to the unexpected developments of 
heavy requirements for finished material in all 
sections of thecountry. Asstated in former corre- 
spondence, the railroads are making extraordinary 
demands, and are laying plans which will call for 
the provision of very large quantities of rails, 
bridge iron, and steel for various purposes, A 
consolidation of 30,000 miles of railroad in the 
Southern States is now the next move under the 
financial management of J. P. Morgan and Co. 
The railways that will probably be consolida ed 
are the. Louisville and Nashville, Southern Rail- 
way, Illinois Central, Atlantic Coast line, and the 
Seaboard Air line. Negotiations are now pending. 
An advance in the price of silver is now regarded 
as probable, in consequence of the sale of 
20,000,000 ounces of silver to the Mexican Govern- 
ment, in addition to 5,000,000 ounces recently 
delivered. The assurance of large crops is having 
a very stimulating effect upon the stock market, 
and in manufacturing circles. Buyers are arriving 
in large numbers at all Eastern markets. Iron 
and steel mills and furnaces are working to their 
fullest capacity. Merchandise of all kinds is in 
excellent request. Railroad companies are barely 
able to take care of the volume of traffic. Large 
orders for cars and locomotives are being noted 
every week. The upward tendency in prices of 
all lines still continues, Many orders for steel 
rails are about to be placed, and the price will be 
28 dols. Negotiations are pending this week for 
large quantities of rails from abroad; but no 
definite information can be had at present 
writing as to what the terms may be or date of 
delivery. Three National Window Glass Jobbers’ 
meet to-morrow at Atlantic City to arrange prices 
for the coming season, and to bring the present 
rates to an end. The continued increase in 
exports of grain by way of Canadian routes, as 
compared with New York, is the cause of con- 
siderable discussion in local commercial circles 
The Canadian Minister of Public Works says the 
United States must now share her commerce 
with Canada, because Canada has the way to the 
ocean, and can make the rates. New Yorkers 
are considerably stirred up over the proposed 
deepening and widening of the French River 
from Georgian Bay to Lake Nepissing, and when 
this is done it will give the Canadian Pacific 
Railroad the best route from the Lakes to the 
coast. 

The Union Lead and Oil Company has 
reduced prices on pipe and sheet lead 4 per cent. 
per pound. Prices on spot tin have been marked 
up a trifle. Speculative interests are at work in 
the electrolitic copper, and 200,0001b. were sold 
on Monday for September and October delivery 
at 11-80. Large consumers of crude steel have 
decided to hold back large requirements for a 
few days in order to test the strength of the 
market. It is believed that some weakness will 
be developed on account of the liberal offerings 
abroad. The Lake shipyards are pretty well 
sold up. Twenty-four freight ships are now 
under contract on the American side, and no 
more contracts can be taken until the midsummer 
of 1903, unless additional yards are built, which 
project is now contemplated. The most reason- 
able summary of the situation to-day is that pro- 
ductive capacity will be strained for an indefinite 
period, and those obliged to come into the market 
for early deliveries will be obliged to pay higher 
prices for finished products. The anthracite 
strikers are still holding their own, and the 
scarcity of anthracite is causing considerable 
annoyance, with no present signs of a termina- 
tion of the strike ; much damage is being done 
to mines in the way of filling up with water. 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 


ForD Bros. of 12, Southampton-street, Fitzroy- 
square, London, W., inform us that the date on 
which tenders will be received at their office for 
tramway materials for the City of Pietermari‘z- 
burg, has been extended to September 15th next. 

JOSEPH EVANS AND Suns, Wolverhampton, have 
appointed Mr. Michael Watson, consulting engi- 
neer, of 4, St. Nicholas-buildings, Newcastle-on- 
Tyne, and late manager of Messrs. J. and G. 
Joicey, Limited, their agent for the North of 
England in place of the late Mr. W. C. Cockburn, 
who unfortunately died very suddenly some two 
months ago. 








We hear that an American firm is 
building for the Monongahela Connecting Railway 
100 cars with a capacity of 100 tons each. The 
deadweight of the cars will be about 30 tons each, 
making the entire weight, with full load, 130 
tons. The highest capacity cars ever built here- 
tofore are what are known as gun-truck cars, 
owned by the Pennsylvania Railway. They have 
a capacity of 75 tons, and are used almost entirely 
for the transportation of ordnance, 





THE PATENT JOURNAL. 
Condensed from ‘The Iitustrated Ofleial Journal of 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 

6th August, 1902. 

17,308. Presses, G. J. Mitton, London. 

17,309. Lawn - TENNIS Posts, R. 
Chippenham. 

17,310. Auromatic Gas Generator, H. Baumgarten, 


London. 
17,311. Meratuing Forrs, A. Huck and L. Fischer, 





Brooks - King, 


London. 

7, Brake Apparatus for Wacons, R. Harris, 

ndon. 

17,313. Fitms, C. A. Mercier, London. 

17,314. Dritts, J. V. Brejcha, London. 

17,315. Letrer Ciasp. C. Aberle, London. 

17,316. DeniTRATING Pant, R, Evers, London. 

17,317. Guarps for Printine Pressgs, G. H. Baumgart, 
London. 

17,318. Manuractore of Manties, W. W. Adam, 


London. 

17,319. Boat, R. H. 8. Bacon and A. T. Dawson, 
London. 

17,320. Permanent Ways, E. Parry, F. W. Bidder, and 
E. J. Svown, London. 

17,321. SicuTinc TeLescorss for Guns, A. A. Common, 
London. 

17,322. ExtTractinc Merats from Orgs, W. A. Mercer 
and J. B. de Alzugaray, London. 

17,323. Brrninc PeTro.eum, E. E. Glaskin, London. 

17,324. EvecrricaL Ratt Bonps, J. C. Fell.—(M. M. 
Wood, United States ) 

17,325. ELiminaTInG Meras from MixturEs of METALS, 
A. J. Boult.—(Ajax Metal Company, United States.) 

17,326. Ourpoor Seats, A. Scholefield, London. 

17,327. Hoistinc Apparatus, A. J. Boult.—(Z. Lorin, 
France.) 
17.328. Rotary MuLti-cyLinprR CompounD STEAM 
Excings, M. L. Bernstein and C. Heppe, London. 
17,329. Heap Coverinos, A. J. Boult.—(J. Braunstein, 
Germany. 

17 330. RenpeeRine VessEts Liguip-Tient, J. A. and C, 
A. Pereira, London. 

17,331. FasTenine Spokes in WHEEL Naves, P. Kloster 
and J. Gaworcewski, London. 

17.832. Hoxtpinc CaskmMENTS Opgn, J. Riittinger, 
London. 

17.383. AvtTomatic Door Cioser, J. Riittinger, 
London. 

17,334 TRAFFIC-CONTROLLING Apparatus, E. Holliday, 
London. 
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17,835. Prorectine Seats, J. R. Hewett, Titchfield, 
Hampshire. 

7,336. SquaRE COLLAPSIBLE FIELD Oven, J. W. Elson, 
London. 

17,387. Wuere.ine Cuarrs, T. Grant, Brighton. 

17,338. FLurp Composition, W. Molart and C. L. Turner, 
Manchester. 

17,339. Steam Borvers, J. 8. Stubbs, Manchester. 

17,340. THRASHING Macutngs, G. C. Kirby. Lincoln. 

17,341. Sitencer for Motors, E. B. Lupton and H. 
Stanhope, Leeds. 

17,342. Burners for Cooxine Stoves, Planet Foundry 
Company, Limited, and T. Ward, Manchester. 

17,343. Sarety Guarp for Lamps, W. H. Douglas, 
Stourbridge. 

17,344. Cutrinc Screw Tureaps, D. A. Billany, 


ull. 
17,345. Gotr Criuns, W. H. Booth and J. Legg, 


= 


nsea. 

17,346. Bat Taps for Cisterns, H. W. D. Fielding, 
Sheffield. 

17,347. MecuanicaL Divipgr for HARVESTING 
Macutygs, W. Birtwisle, Northwich, Cheshire. 

17,348. Lanpine Nets, G. L. Scott, Manchester. 

17,349. Exvecrric Carn APPLIANCE, J. W. Mazurke, 
Bradford. 

17,350. Mrtuop of Apvertistne, C. T. Briscoe and R. 
Wilding, Balifax. 

17,351. Fryine Pans, E. C. Crook, Bradford. 

17.352. Bopsin Enns, G. R. Smith, Ossett, Yorks. 

17,353. CooLine Air, E. L. Cooperand D.T. Davies, Bir- 
mingham. 

17,354 Stamprne Picturgs, R. 8S. W. Baird, Rutherglen, 
near Glasgow. 

17,355. MANUFACTURE of Boots and Suogs, J. Watt, 
Edinburgh. 

17,356. PLayina Pranororte Oraans, H. E. Fugill, 
Bristol. 

17,357. Hoops for Carriacgs, &c., L. Brockmeyer 
Liverpool. 

17,358. Reexs, Mtiller and Co. and P. Kappeler, Man- 
chester. 

17,359. Tires, E. H. Seddon. Manchester. 

17,360. ReouLatine Gas Pressurg, J. O. O'Brien.— 
(M Wagner, France ) 

17,361. Furnaces for Stationary Boi.ers, J. W. How- 
croft, Manchester. 

17,362 Dryine CLotues, G. W. E. Kemball and W. R. 
Millward, Manchester. 

17,363. BacK-PEDALLING Brake, A. F. W. Velltre, 
London. 

— Coat and Gas-usinc KriTcHENER, A. Hartley, 
sondon. 

17,365. Hammer, E. J. Nowell and M. J. Whitehead, 
London. 

17,366. Pocket Knives and Toots, J. W. Simpson, 
London. 

17,367. Water Motor, G. Spurgeon, Leytonstone, 
Essex. 

17,868. Bust Guipg for Tattors, W. H. Sladdin, 

ndon. 

17,369. ARTIFICIAL Stonr, K. 8. Dhondy, Manchester. 

17,370, Brake, H. Davey, London. 

17,871. Turust Bearinos, J. Porritt, London. 

17,372. ATTacHING Meta Ptiarss, G. W. Edwards, 
London. 

17,873. TRANSMISSION of Motion, C. E. E. Kutsch, 
London. 

17,374. CapsuLE for AzRaTING Liquips, 8S. H. Crocker, 
London. 

17,375. Drivine Gear for Moror VEHICLEs, D. Purves, 

mdon. 

17,376. Hatr-pry, C. Vocilka, London. 

17,377. ReINFORCEMENT for REINFORCED CoNnsTRUC- 
tion, P. Cottancin and A. Vye-Parminter, London. 
17,378. Retnrorcep Construction, P. Cottancin and 

A. Vye-Parminter, London. 

17,379. Retnrorcep Bricks, P. Cottancin and A. Vye- 
Parminter, London. 

17,380. TreaTMeNT of Orgs, &c., C. Leuschner, 
London. 

17,381. Winpinc Enorines, Siemens Bros. and Co., 
Limited.—(Siemens and Halske, Aktien Gesellschaft, 
Germany.) 

17,382. TreaTMENT of MiLk, D. J. Edmonds.—({D. R. 
S. Galbraith, New Zealand.) 

17,383. BaLtoons, J. N. Maskelyne and J. M. Bacon, 
London. * 

17,384. DyNaMo-ELEcTRIC Macuings, H. H. Lake.— 
(General Electric Company, United States.) 

17,885. RecuLatine Exvecrric Circuits, H. H. Lake. 
—(General Electric Company, United States.) 

17,386. ELecrric ConprensErs, H. H. Lake.—(General 
Electric Company, United States ) 

17,387. Screw Driver, H. H. Lake.—(General Electric 
Company, United States.) 

17,388. EtgctricaL Distrisution, H. H. Lake.— 
(General Blectric Company, United States.) 

17,889. ELectricaL Apparatos, H. H. Lake.—(General 
Electric Company, United States.) 

17,390. TRoLLEY Wires, H. H. Lake.—(General Electric 
Company, United States.) 





17,391. Marine Sream Tursines, C. A. Parsons, 
London. 

17,392. ELectric INcaNpEscENT Lamps, G. Hookham, 
London. 

17,393. Barometers, W. K.-L. Dickson and W. Cox, 
London. 

17,394. Beer-BorrLinc Macuiyes, J. Delaittre, 
London. 

17,395. Harvest Wacons, A. Drechsler, London. 

17,396. Recetver for WirELEss TeLecRAPHY, La Com- 
pagnie Francaise des Télégraphes et Téléphones sans 
fil, London. 

ro Metuop of Dry Cieanine, L. E. Barbe, 

ver’ . 

17,398. Pygumatic Tires, H. Falconnet and M. Pero- 
deaud, Liverpool. 

17,399. ManuractuRING Macaroni, V. Tommasini and 
G. Ceschina, Liverpool. 

17,400. Carpuretrers, A. Clement, London. 

17,401. Motors, J. de V. Machuca, London. 

17,402. GLass-PoLIsHiING Macuings, L. Rembaux, 
London. 

17,403. Weavine Looms, K. P. Sédergren, London. 

17,404. Stonace of Printers’ Formes, T. Field, 
London. 

17,405. Jompinc Matrresses, P. A. Rubens, London. 

17.406. Carspons for ELectric Arc Lamps. A. Blondel, 
London. 

17,407. Brarincs for CENTRIFUGAL Macuings, O. 
Ohlsson, London. 

17,408 Manuracturge of Curs Cuarns, E. Kollmar, 


London. 
17,409. Veuicte of CyLtinpricaL Snare, J. Truman, 
ondon. 
17,410. Boots, E. Dimant, London. 
17,411. SiagNaLLine Apparatus, H. H. Lake.—{ Detroit 
Electric Signal Company, United States.) 
17,412. Moron Cycies, W. J. Lloyd and W. Priest, 


mdon. 

17,413. Mgasurtnc the Ve ocitigs of Bopres in 

Motion, J. Y. Johnson.—(Electricitats Actien Gesell- 
schaft vorm. W. Lahmeyer and Co., Germany.) 
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17,414. Game, J. L. Davies, London. 

17,415. Boxt-weaTINc Furnace, G. Griffiths, Man- 
chester. 
17,416. TRamcak Seats, 8. W. Glover, West Didsbury, 
near Manchester. 

7,417. Rotuers for Spryninc Macuinery, G. A. 

Ryder and C. 8. Lees, Manchester. 
17,418. Borries, Patent Bottle and General Advertis- 

ing, Limited, and A. E. Walkden, Manchester. 
17,419. ELectric Recorpinc MecuanisM, W. Thomson, 
Glasgow. 
17,420. Sargty Sapp.Le Bar, W. Hampson, J. Scott, A. 
Sanders, and F. Y. Wood, Walsal. 

17,421. ATracHmMENT for Motor Cars, H. Lavaggi, 


Hull. 
— Topacco Pipz Covers, E. Delarue, Birming- 


m. 

17,423. PorTaBLe Heaters for SoLDERING IRons, W. R. 
and F, T. Hawkins, Birmingham. 

17,424. StopreRine Device for BottiEs, W. R. Green, 
London. 

17,425. Sropperine Device for Borrizs, W. R. Green, 
London. 

17.426. VARIABLE SpgkEep Gear, J. F. Gill, Liverpool. 

17,427. Securinc Hanpies to Brooms, W. Battye, 
Sheffield. 

17,428. Compressors for Liguips, E. Turner, Manches- 
te 


"2 
17,429. Stoppers for Borries, R. Knowles, Liver- 


pool 

17,430. Compingp WasHinc Macourng, W. H. Connolly, 
Live 1. 

17,431. Liqurp Cement, E. Blundell, Salop. 

7,432. Rotary Enaints, G. Stevenson, Beith, Ayr- 
shire. 

17.433. PRopELLER for Surps, W. W. Sheriff, Burnley. 

17,434. Frreproorine of Paper, H. Grimshaw, Man- 


ester. 
17,435. Locxiye Device for Levers, 8. B. Hardcastle, 
Coventry. 
17,486. VARIABLE Speep Gear, 8S. B. Hardcastle, 
Coventry. 
17,437. Howpgrs for Pens, J. MacNaughton, Glasgow. 
17,438. ExpLosion Enornes, F. H. Smith, London. 
17.439. Porato Diccrrs, P. Hesketh, Liverpool. 
17,440. CoIN-FREED or Disc Macaanism, E. March, 


London. 

17,441. Water Vatves, A. Caldwell and W. Cassels, 
Stirling. 

17,442. Woop Trnoninc Macurngs, W. Lent and A. 
Whitehead, Halifax. 

17,443. Loom Mgecuantsm, J. H. Grey, Burnley. 

17,444. TROLLEY Heaps, J. E. Slack, Manchester. 

17,445. Brackets for DispLayinc Goons, E. H. Ledger, 
Birmingham. 

17,446. TRamcaR Seat Cover, E. S. Wittington, Man- 
chester. 

17,447. Cormn-rFREED Mecnanism, W. J. Wilson, Bir- 
mingham. 

" Paper Freepinc Apparatus, J. Boylan, Brad- 
0) 

17.449. PHotocrapHic ROLLER BLIND Suutrers, J. E. 
Thornton, Altrincham, Cheshire. 

a vor Russer Hest for Boots, H. Walmsley, Black- 

urn. 

17,451. Liqurp Mgasurine Apparatus, D. L. Hutchi- 
son, Glasgow. 

17,452. SgLF-REGULATING Taps, C. H. Worsnop, 


Germany. 

17,454. AuToMaTiIC WEIGHING MacHINE, G. 
Baden, Germany. 

17,455. Rartway SicNatuinc Apparatus, J. C. 8. 
Mackir tosh, Glasyow. 

17,456. ConTROLLING FLow of Sewaas, T. B. Ralston, 
Glasgow. 

17,457. Oversgaminc Sewrxc Macuing, J. K. Mac- 
donald.—{The Singer Manufacturing Company, United 
States ) 

17,458. Firg-gscaps, L. F. Joseph, London. 

17,459. Sounp RecorpInc Apparatus, C. Schmidt, 
Glasgow. 

17,460. REGULATING LEvER, Bradbury and Co., Limited, 
and W. C. Drybrough, Manchester. 

17,461. StupBrinc Macuings, J. T. Wilde and A. H. 
Bellringer, Manchester. 

17,462. MoutTupigces of Topacco Pipgs, F. Weiner, 
Liverpool. 

17,463. AcETYLENE Gas GeEneERaATORS, J. Dargie, 


Schorr, 


G we 

17,464. Stzam Traps, J. E. Slack and H. Hutchinson, 
Manchester. 

17,465. ExTractTinG OrGanic Matter from VEGETABLE 
Freres, O. Lugo, London. 

17,466. Printep Sips, A. Monforts, London. 

17,467. LaBgELLING Macuings, A. Monforts, London. 

17,468. Sunk Supports, M. J. Adams, Leeds. 

17.469. Bearines, M. Steiner, Londcn. 

17,470. Hat Tamuinc Macuings, W. R. Austin and 
W. N. Craw, London. 

17,471. Poxcers, W. R. mter, London. 


17,482. Rattway SIGNALLING AappRatus, T. Hawkins 
and C. F. Davis, London. 

17,488. BrusHes, W. A. Weir, London. 

17,484. AGRICULTURAL IMPLEMENTS, 
London. 

17,485. CoLour PuHotoorapss, A. J. Boult.—(The 
Miley Colour Photograph Company, United States.) 
17,486. ManuracrurRiInec MILK Powper, M. Ekenberg, 

London. 


A. Bowser, 


London. 
17,488. Rartway Coup ines, R. Salmen, London. 
17,489. Sanitary Bep for Invatips, M. Johnson, 


mdon. 

17,490. Liguts for O1L, Gas, and Evecrriciry, J. L. 
Burgess, London. 

17,491. Fitters, J. Kostaélek, London. 
17,492. Croquet Ba.ts, A. E. L. Slazenger, London. 
17,493. Vatves, C. A. Jocoby, London. 
17,494 Friction Draveut GEARING, J. Timms, London. 
17,495. Frine Casgs, J. F. Beckbissinger, London. 
17,496. Suretp for Motor Cars, E. Wright, 


London. 
17,497. AceryLene Gas Generators, T. Hill, 


Worthington, United States.) 

17,499. Arr-sHip, 8S. J. Lawrence, London. 

17,500. INTERNAL Hat Banp, J. Jenkins, London. 

17,501. PRepaRInG STaBLE ALKALINE SoOLvTions, W. P 
‘Thompson.—The Vereiniyte Kunstseidefabriken A.-G., 
Germany ) 

17,502. ALKALINg Sotutions of Viscosg, W. P. Thomp- 
son.—(The Vereinigte Kunstseidefabriken A.-G., Ger- 
many.) 

17,503. CoLouRLEss CELLULOID FiILMs and TareEaps, W. 
P. Thompson.(The Vereinigte Kunastseidefubriken 
A.-G., Germany.) 

17,504. Foipgr, E. Ring, Liverpool. 

_—, LaABEL-EMBOSSING APPARATUS, T. Hawkins, 

ndon. 

17,506. ManuracturE of Dexrrixn, G. Reynaud, 

ndon. 

17,507. ARTIFICIAL ManuRE, H. H. Lake.—(The Cyanid 
Gesellschaft m. b. H., Germany.) 

po Means for TRANSPORTING FIRE-ESCAPES, J. Ellis, 
mdon. 

17,509. Ligntmrsc Harsour Licuts, A. J. M. A. van 
der D. de Bye, London. 

17,510. Locomotive Enoingk Furnaces, H. Aitken, 

mdon. 

17,511. Fotprse Bepsteaps, A. Allendy, London. 

17,512. Mautine Rice, C. E. G. Schrottky, London. 

17,513. Mgans for Ustoapine Suips, J. E. Francis, 

mdon. 

17,514. Drivine Moror Cars, W., F. L., and A. W. 

e, Halifax. 

17,515. Wuegt for Trams, W., F. L., and A. W. Dargue, 
Halifax. 

17,516. Dvgine Apparatous, W., F. L., and A. W. Dargue, 

alifax. 

17,517. Cotour Scauzs, C. J. Jorgensen, Londen. 

17,518. Heat Rer.ectors, B. C. Oblinger and A. H. C. 
Beatty, London. 

17,519. Macuine for Tr1mminc Grinpstongs, G. Delsa, 


mdon. 

17,520. Covers for Jormts of Tites, H. Valette, 
mdon. 

17.521. Grats Evevator, E. Wiesmann and J, Peter, 


ndaon, 
17,522, Arr VaLve for Water Suppty Pipss, N. Ochs, 


mdon. 
17,523. Prrpz Exvsows, J. W. Mackenzie.-{G. Cunin, 
Canada. 
17,524. BortLe-wasHinc Apparatus, F. F. G. Unruh, 
Loudon. 
17,525. Fences, F. L. Broughton, London. 
17,526. INTERNAL ComBosTion Enotngs, 8. H. Shert, 
mdon. 
17,527. Lire Protecrors for Tramcars, G. H. Byrd, 
ndon. 
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17,528. WaTER-TOBE BorLer, C. R. Boswell, Dartford. 

17,529. Toncugs for SactTies for Weavine, J. Taylor, 
Rochdale. 

17,530. Frame for Sertinc Hat Brims, J. Edwards, 
Manchester. 

17,531. Reparrinc Sarps’ Deck Szams, A. Jeffery, 
London. 

17,532. Prorgector for Corners of Booxs, H. Lange, 
Manchester. 

17,533. Surrt-curr Cup, G. L. Adamson and W. L. 
Hardman, Manchester. 

17,534. Exectric Locomotives, B. Hopkinson, 
London. 

17,535. Brick for Burtp1ne Kixys, W. Grocott, Stoke- 
on-Trent. 

17,536. GuaRD for Launpry Macutnery, B. Barker, 
Halifax 

17,537. Sprxnine Rives, P. Eadie, P. Eadie, jun , J. 8. 
Eadie, and J. M. Eadie, Halifax. 

17,538. E.ecrric Tram Guarp, W. Jones and J. H. 
Howell, Bristol. 

17,539. Twixg-Twistinc Macuing, J. Duff, Lisburn, 
Treland. 

17,540. MetHop of UriLisine Wastes, F. McNamee, 
Dublin. 

17,541. Mowrine and Reapinc Macuings, R. C. Thomson, 


w. 

17,542. WrRincinc and Manciinc Macaings, T. Brad- 
ford, Manchester. 

17,543. CoTTON-DOUBLING APPARATUS, T. Ashworth and 
J. 8. Gaunt, Manchester. 

17,544. AMMUNITION CARRIER, F. W. Marshall and F. 
Van Neck, London. 

17,545. BRAKE-OPERATING 
Coventry. 

17,546. Boprgs for Motor Cars, F. W. Mead, Bir- 
mingham. 

17,547 Harness for Looms, R. H. Averns, Coventry. 

17,548. Rugostat, G. P. Wisdom, Manchester. 

17,549. Pngumatic Tires, E. H. Seddon, Manchester. 

17,550. Pngumatic GotF Batt, R. Drysdale, Edin- 
burgh. 

17,551. Pantoorapss, A. Forbes, Glasgow. 

17,552. ImrratTion State, J. T. South, Brighton. 

17,553. Werr Guarps for Looms, J. Kriickels, Glad- 
bach, Germany. 

— WasHinea Macuing, J. Fraser, Kinghorn, Fife- 
shire. 

17,555. SELF-HEATING Sok, M. C. Gerard, Glasgow. 

17,556. Banp-saw Guipss, W. Miller, Glasgow. 

17,557. SHUTTLE-CHANGING MECHANISM, W. B. White 
and J. Morrison, Burnley. 

17,558. ARMoUR-PLATING for Sarps, P. M. Staunton, 
Sutton, Co, Dublin. 

17,559. Pepa Trumpet ALARM, W. Kirk, Stockton-on- 


Mecuanism, J. Jelley, 





Tees. 

17,560. Easy Wrre Marrress Key, M. W. Beer, 
Harrogate. 

17,561. Jornt for Rattway Rats, F. Pratt, Treherbert, 
Glam 


lam. 
17,562. ADJUSTABLE Batu Jornt Cup, J. E. Ross, 
Manchester. 
17,563. CoTron-pouBLING Apparatus, T. Ashworth 
and J. 8. Gaunt, Manchester. 
17,564. MACHINE Guy, H. Haycock and H. Horne, 





17,472. Pwgumatic Apparatus, T. J. Vollk . 


London. 

17,473. Pneumatic Apparatus, T. J. Vollkommer, 
London. 

17,474. Prue Cocks, F. G. Riley, London. 

17,475, Fire-gscapss, E. Thomas, London. 

17,476, Concrete Mrixinc Apparatvs, R. W. B. Creeke, 
Dundee. 

17,477. Suvete CEMENTED OnvectTive LEwnsEs, C. 
Reichert, London. 

17,478. Preservation of Orcanic Susstances, C. L. 
Klett and A. P. Potel, London. 

17,479. Suction Vatves, A. Clément, London. 

17,480. Tome Recisterinc Device, L. Baron and A. 
Madoux, London. 

17,481. Woop-cuttine Drvicr, G. Eiden, London. 





17,565. Lirtinc Drop Hamers, 8. Duffield. Darlas‘on, 
8. Staffs. 

17,566. Vacuum Dryine Apparatos, J. and C. McNeil, 
G@ Ww, 


17,567. Bricks, T. Jones, Birmingham. 

17,568. Gas Enorngs, J. A. Ewins and A. H. Shenton, 
Birmingham. 

17,569. Price Inpicator for Scauxs, G. 8. Fairclough, 
London. 

17,570, WercHinc Macutngs, E. Steiger, Manchester. 

17,571. Trays, P. E. Trainer, Manchester. 

17,572. VALVE-RESEATING APPARATUs, P. J. Purdy, 
Manchester. 

17,573. DevELOPING PHOTOGRAPHIC Fits, W, G. Craft, 
London, 








200 


THE ENGINEER 





Aveust 22, 1902 








17,574. AppLyIne Tips to SHor-Laces, C. A. Allison.— 
(The Clark-Weaver Manufacturing Company, United 
States.) 

17,575. VentrtatiIne UNDERGROUND Raliways, J. 
Harris, London. 

17,576. ACETYLENE Lamps, A. J. Boult.—(#. Moreau, 
United States.) 

17,577. Cooxina Rayogs, &c., J. and W. R. Green, 


London. 
17,578. Ripe CARRIER and Banpouier, E. H. B. Laing, 


mdon. 

7,579. ARTIFICIAL BurLpiIne MaTERIAL, B. J. B. Mills, 
—(A. Seigle, France.) 

17,580. ManvuracTuRine Burtpine MaTEriaL, B. J. B. 
Mills.—( A. Seigle, France.) 

7,581. Rarway Srenats, B. J. B. Mills.—(W. H. Wal- 
ton and H. A. Reed, United States.) 

17,582. REVERSIBLE Sgat for VEHICLEs, C. F.S. Webster, 
London. 

17,583. Fixinc Carpets to Fioors, C. A. Merceir, 
London. 

PREPARING MILK- ALBUMEN, H. Laessig, 


17.584 
London. 
17,585. Propuction of SupsTanceE RESEMBLING 


Lgaruer, H. Karle, London. 

17,586. Horsg-sHors, H. and P. S. Walker and J. 
Hamer, New Charlton, Kent. 

7,587. ELECTROLYTIC INCANDESCENT Boprgs, H. Bauer, 


London. 
7,588. Faiction CLutca for Motors, E. H. Norris, 
London. 
17,589. Evecrric Contact for Switcues, H. E. Colville, 
London. 
17,590. Mgasurine Leatuer Opsects, O. Imray.—({The 
Vaughan Machine Company, Germany.) 
17,591. Apparatus for Opgenine Gates, G. Strickland, 
London. 
17,592. Fornacrgs, L. A. Scott-Elliot.—(4. W. Pudding- 
ton, United States. 
17,593. Packrne-casgs, C. Christensen and C. Jensen, 
mdon. 
17,594. PapgR-FOLDING Macging, H. H. Lake.—(@. L. 
Richards, United States.) 
17,595. HemmMInc ATTACHMENT for Macuines, T. F. 
Dennison, London. 
17,596. Cycce Lamp Brackets, A. H. Stanbury, 
ndon. 
7. Percusstve Hanp Driuirme, J. M. Boyer, 
17,598. Fotprne Macuinges, H. H. Lake.—(G. L. 
Richards, United States.) 
17,599. OpgRaTInG VaLves of Motors, A. Clement, 


ndon. 
17,600. Mrvgrat Water Borris Boxss, G. Barnard, 

London. 
Trrgs, J. Orrell, Liverpool. 


17,601. 

17,602. Macutne Suutss, F. P. Stiker and O. C. Burton, 
Liverpool. 

17,603. Lamp Mantigs, J. E. Bousfield.—(R. Finke, 
Germany.) 


17,604. TuRNERS, E. C. Blackstone and R. E. Watts, 
London. 

17,605. Urrurstnc Catoriric Enercy, J. Loumiet, 

ndon. 

17,606. Macutves for ADDREssING and SorTING NEws- 
PaPeRsand Macazings, H. H. Lake.—(@. L. Richards, 
United States.) 

7,607. Sprsstnc and Dovsiinc Apparatus, R. W. 
Moncrieff, London. 

17,608. CoupLines, R. W. Scott, London. 

17,609. Soptum Oxtipg, J. Y. Johnson.—{The Badiache 
Anilin and Soda Fabrik, Germany.) 

7,610. Canriess for AMMUNITION Hoists, Sir W. G. 
Armstrong, Whitworth and Co., Limited, and E. W. 
Lloyd, London. 

17,611. Ciocks, C. J. Moberg, London. 

17,612. Hotstine and Hav ine Apparatus, K. Austin, 
London. 

17,613. Sprsyinc Frames, G. C. Marks.—(/. J. Weiss, 


United States.) 
17,614. Ram Jormt Fastener, J. C. Wentzel, 


17,616. TreaTING STANNIFEROUS Orgs, H. Mennicke, 
London. 
17,617. Process for Recoverinc Copper, H. Mennicke, 


17,618. ARTIFICIAL ASPHALT and Stong, C. Rubitschung, 
London. 
7,619. Kwgaprsc Macatiyg, J. Krumbacher and M. 
iegel, London. 
17,620. Dryise Fett for Paper Macurves, E. Riidiger, 
London. 





17,621. Startrxc Gear for Moror Cars, C. McR. Turrell, | 


London. 

17,622. Removinc Woop from Green Starks, C. L. J. 
Bertin, London. 

17,623. Currinc Diamonps, A., M., and I. Tolkowsky, 
London. 

17,624. TetecrapHy, L. H. Walter and J. A. Ewing, 

ndon. 

17,625. Macurvges for ADDREssING and Sortinc News- 
PAPERS and Macazings, H. H. Lake.—{(G. L. Richards, 
United States.) 


17,626. Wrappinc Newspapers, H. H. Lake.—(%. L. 


Richards, United States.) 
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17,627. Covers for Ovrpoor Seats, W. English, Man- 
chester. 

17,628. Spgep InpicaTor for Motors, C. W. Formby, 
Weybridge, Surrey. 

— Grinpinc Macutygs, D. Cornthwaite, Shef- 
fie! 

17,630. Weicatnc Apparatos for Cranes, H. Gray, 

mdon. 

17,631. VeLocrrepE Cranks, J. M. Alderton, and E. 
Kohler, London. 

17,632. Brake Mecuanism for Cycies, C. Inwood, 
Gravesend. 


17,633. RerLectors, A. Morrison and J. W. Butter- | 


worth, Manchester. 
17,634. Tov Hammertine Biock, J. Hamley, London. 
17,635. ApPpARaTvs for Sorrentnec Warer, F. W. Barker, 
Hull 


17,636, CurnTatn Poxss, A. F. Merton, Liverpool. 

17,637. VuLcanistnc RusBER Boots, A. Cockburn, 
Glasgow. 

17,628. Water Borrces, J. Cockburn, Glasgow. 

17,639. Water Bortries, J. Cockburn, Glasgow. 


17,640. Stgam GENERATORS, R. H. Anderson, Liver- 


pool. 
17,641. Rai Jornts, W. H. Tanner, Burnley. 


17,642. Drawinc Paper Covers on to Books, G. A. | 


Gowans, Glasgow. 
17,643, Marrressgs, Siddall and Hilton, Limited, and 
R. Siddall, Halifax. 
17,644. Furnaces, J. W. Jackman and G. B. Webster, 
Birmingham. 
17,645. EXCAVATING MACHINERY, J. Watts, New Ferry, 
Cheshire. 
7,646. Seats Exrosep to the Weatuer, A. W. Brown, 
Manchester. 
17,647. Coynectinc Bctrons to Garments, J. D. 
Hughes. Pristol. 
17,648. TveEwaiteRs, J. Reith, Glasgow. 


17,649. Carriers for Bicycies, W. C. Unwin, Chelten- 


ham. 

17,650. OpTarninc Ammonia from Rerussg, W. Naylor, 
Preston. 

17,651. Fastener for Drivine Rorgs, W. H. Nield, 
Manchester. 

17,652. REVERSIBLE PROPELLERS, A. Dorrington and 
H. Coates, Manchester. 

17,653. Removine Stains from Faprics, The Bleachers’ 
Association, Limited, A. A. Benjamin, and R. Hitb- 
ner, Manchester. 

17,654. Toy Pisto., G. R. Mann, E. J. Hiatt, and M. 
R. Denver, Birmingham. 

55%. Gotr Bat, W. Park, jun., Musselburgh. 

}. Manvractore of Drivinc Betts, W. Watson, 





jlasgow. 
17,657. Meters, J. Wield, Glasgow, 


17,658. Tosacco Srrippixe, F. G. Frankenberg, 
asgow. 

17,659. Linsgep LiquzuR Propvuction, W. Tschappe, 
Manchester. 

17,660. Dospres for Looms, H. Schwarzenbach and G. 
Lier, Manchester. 

17,661. StregRinc Device for ArrsHtps, R. Ronco, 
Manchester. 


17,663. Dryixc Hump MarteriaL, A. Huillard, 
wr, 


gow. 
17,664. CoLLapsiBLe Boxes, H. W. H. Vaughan, 
London. 
17,665. Boors, W. Fairweather.—({ W. B. Johnson, United 
States.) 
17,666. Watrcn and Carn Suspenpgr, J. J. Lyth, 
Newcastle, Co. Down, Ireland. 
17,667. Ecgctrric Current Inpicator, C. J. Evans, 


London. 

17,669. Cootinc Towers, G. Brewer.—( Wheeler Con- 
denser and Engineering Company, United States.) 

17,670. MgcuanicaL Doox Porters, J. Coppard, 
London. 

17,671. Sprnnino Cotton, Platt Bros. and Co., Limited, 
and W. Hilton, Manchester. 

17,672. SuppLyinc Heatep Water, F. Meyer, Walling- 
ton, Surrey. 

17,673. SzpaRatinc GreasE from Stream, F. Meyer, 
Wallington, Surrey. 

17,674. Truss Rop Brams for Cars, A. W. Henry, 
London. 

7,675. CoLLapstsLe LappeEr for Frrgs, E. C. Taylor, 
London. 

17.676. Euectric Motor Vextcies, R. B. Beattie, 
London. 

17,677. MetHop of Apvgrtisinc, P. J. 8. Tiddeman, 
London. 

17,678. Etecrric Lamp Gtopgs, R. and E. Bohm, 
London. 

17,679. Device for Stirrentnc Lace, A. Gallard, 
London. 

17,680. Curp for PHorocrapus, G. R. Clarke, London. 

17,681. TREATING GraIN, A. and A. Simon, London. 

17,682. Mgans for Untoapine Vesseis, G. H. Airey, 


ndon. 
17,683. TuRN-ovER Dry Sgat, P. H. Clague, Liver- 


pool. 
17,684. Foop Warminc Devics, H. J. Dominey, 


mdon. 
17,685. Etectric Motor Counters, 0. T. Blathy, 
ndon. 
17,686. StoppeRine Devices for Borrigs, W. R. Green, 
London. 


17,687. Etgcrricat Inpicators, H. H. Lake.—(General 
Electric Company, United States.) 
17,688. CommutTator Brususs, H. H. Lake.—(General 
Electric Company, United States.) 
17,689. Erecrric Arc Lamps, H. H. Lake.—(General 
Electric Company, United States.) 
17,690. Evecrric Arc Lamps, H. H. Lake.—(General 
Electric Company, United States.) 
17,691. ARMaTURE Winpinos, H. H. Lake.—(General 
Blectric Company, United States.) 
7,692. Pepat Locks for Fres WHExEx:s, J. H. W. Evans, 
London. 
17,693. TRANSFER Printino, C. Collins, London. 
17,694. Cootinc Liqutips, J. House and E. W. Lancas- 
ter, London. 
17,695. HaLocrnizine Orcanic Supstances, L. Marck- 
wald, London. 
7,696. Game, H. M. Hope, London. 
17,697. Fitters, A. J. Boult.—(D. Rojat, France.) 
17,698. Hammers, H. J. Roper and W. R. Allen, 
London. 
17,699. Currrsc Out Kwives, A. Berridge and S. G. 
Joyce, London. 
7,700. Borrtes, H. Williams and A. R. Moody, 
London. 
17,701. LyrerNaL ComsBustion Enornes, G. Erikson, 
| London. 
| 17,702. Makrnc Woop Pipgs, A. Anderson, Kingston- 
| on-Thames. 
| 17,708..S1GNALLING by ELEcTRO-MAGNETIC Waves, R. 
A. Fessenden, London. 





Tag oe Wrretess SIGNALLING, R. A. Fessenden, 

on. 

| 17,705. Wrretess SieNaLtinc, R. A. Fessenden, 
London. 

17,706. Wrreress SicNatiinc, R. A. Fessenden, 
London. 

17,707. TRaNsMITTING Signats, R. A. Fessenden, 
London. 


17,708. SicNaLLinc by ELEecrro-maGcyetic Waves, R. 
| A. Fessenden, London. 
17,709. Extraction of Precious Metats from Orgs, J. 
B. de Alzugaray, Londor. 
17,710. Hatr-prns, J. A. Munro, London. 
17,711. Liguiy Fuse. Burvyers, E. R. Bridson and H. 
Brough, London. 
| 17,712. Hor Wrre Evectric Meters, R. 8. Stewart, 
London. 
17,718. WasHtnc and Coo.tne Gasgs, A. M. Clark.— 
(Metallurgische Gesellschast A.-G., Germany.) 


| 17,714. Dirriciste Mortar-Boat, M. Fischhaber, 
| London. 

17,715. Macutygs for Rottrnc Car WHEELS, H. V. von 
ie 


Loss, London. 

| 17,716. Casa ReorstTers, O. F. Mayer, London. 

| 17,717. CLeantnc Harr Comps, U. Mollik, Liverpool. 

| 17,718. Pgrroratinc Paper Strips, A. Pollak, G. 

| _Egger, and F. Silberstein, Liverpool. 

| 17.719. Apparatus for Mgasurine CLotTu, M. Ross- 

; beimer, Liverpool 

| 17,720. TuRNING Cranks with Two Bgaqs, W. de Fries, 

| London. 

1. Burtprnc Sutp Crang, O. Briede, London, 

2. OVERHEAD Tracks, J. W. Bowley, London. 

3. Lock1ne Device, H. M. Crozier, London. 

4. Paintine on Guass, E. Wilson-Smith, London. 

7,725. Trap for Rats, E. T. Towgood and W. A. Read, 

London. 

26. On Enornes, A. G. Melhuish, London, 

7. Hassom Cap;, W. H. Arber, London. 

,728. Brace.kts, R. A. Green, London. 

,;729. OrstuEeNT for Use on Carrie, C. Carpenter, 
London. 

17,730. Putteys for Drivinc WHEELS of Motor Cycuzs, 
A. Clement, London. 

17,731. TREATING MINERAL O1Ls, J. 8. Stewart-Wallace, 

| London. 

| 17,732. Raitway CHarrs and FisuH-piatss, T. Goldie, 
London. 

17,733. Vatves, R. Haddan.—(H. L. Wallace, United 
States.) 

17,734. Tires for Wareis, R. Haddan.—(R. A. Kent, 
United States ) 

17,735. Tramway Ports, J. Leighton and R. Hacking, 
London. 

17,736. CrusHine Macurygry, A. Chambers and G. 
W. Benyon, London. ‘ 

17,737. TonngL and Szwer Livineos, C. L. Mouchel, 
London. 

17,738 Catssons, G. L Mouchel, London. 

17,739. VesseLs for FERMENTING PuRpPosEs, A. Weber, 
London. 

17,740. MgeTaLiic SLeEpErs or Tres, J. I. Newburg, 
London. 

17,741. Apparatus for InpicaTinc the Lever of Liqurp 
in Tanks, W. L. Wise —(G. Washington, United 
States.) 

17,742. PHonocrapus, M. M. Worthington, London. 

| 17,743. Jomngrs’ CLamps, H. Baum, London. 

| 17,744. INsuLaTinG Composition for Wirgs, J. A. Heany, 

| London. 

17,745, Water and Fireproor Compositions, J. A. 
Heany, Lindon. 
17,746. InsvuLaTINa Metatiic Wires, J. A. Heany, 







1 
}1 
}1 

1 

1 






mdon. 
17,747. Makinc InsucaTep Wire, J. A. Heany, 





ndon. 
17,748. INSULATED WIRE, J. A. Heany, London. 








a awe Knitting MacuInE ArtacaMeEnts, J. F. Bard, 
mdon. 
17,750. SEAMLESS FasHionep Stockines, J. F. Bard, 


ndon. 
17,751. Manuracturinc Priate Ice, E. Barrath, 


ndon. 
17,752. Exrractors for Corks, R. B. Gilchrist, 
London. 
17,758. MATRIX - DISTRIBUTING APPARATUS, C. A, 
Albrecht, London. 


13th August, 1902. 


17,754. Hotpgers for Paotrocrapuic Puates, A., P., 
E. F., and T. Wallis, Kettering. 

17,755. TROLLEY Poutks, A. E. 
Lan 

17,756. Tuckinc up LapIks’ 
Germany. 

17,757. Evectric Auromatic SwitcuEs, R. C. Harpur 
and A. A. Whitlock, London. 

17,758. Preparinec WEt-spun Yarns, H. M. Girdwood, 
Manchester. 

17,759. Sraintnc Paper, T. Kay and Kay Bros., 
Limited, Stockport. 

17,760. ConcenTRATING SuLPHURIC AcID, H. Ellison, 
Cleckheaton, Yorks. 

17,761. ManwuractrurEe of TaR Macanam, H. Ellison, 
Cleckheaton, Yorks. 

— Automatic CaTcH-POINT TROLLEY, J. Reynolds, 

iv 

17,763. inc Macuinges, W. Whitcley and Sons, 
Limited, and J. B. Whiteley, Huddersfield. 

17,764. Burners of INncanpEscent Gas Lamps, J. 
Gilmore, Liverpool. 

17,765. VARIABLE SPEED-GEAR MecHanisM, H. Pearce, 
Manchester. 

17,756. Rotary Crangs, J. von Petravic, Manchester. 

17,767. Rows and Trres of Cycies, J. Bradley, 
Burnley. 

17,768. Lirgpoat Davit w. 
Colquhoun, Glasgow. 

17,769. Curtain Pog Rios, A. F. Merton, Liverpool. 

17,770. ApuusTInG the Rouis of Mitis, R. and J. 
Bridge and J. W. Thornley, Manchester. 

17,771. Reeutatine Arr to Furnacegs, 8. Butterworth, 
Manchester. 

17,772. Axe Bearinas, D. B. Craig, Glasgow. 

17,773. Pornt ConTROLLER for TRamways, H. Mattin- 
son, Sale, Cheshire. 

7,774. Sgatinc Up Eartuenwarg, T. E. Harley, Man- 
chester. 

17,775. Lock Nut, W. Belfield, R. Shearer, J. Findlay, 
G. Belfield, and G. Gleason, Glasgow. 

17,776. Preventinc Biack Smoke, H. J. and H. W. 
McBride, Glasgow. 

Compustion of Vapour Motors, H. Pieper, 
Birmingham. 

17,778. Fotpinc Matt Carts, T. Hardstaff, London. 

17,779. Stay Busk Cup, C. H. Gosling, London. 

17,780. Ovut-poor Sgat for Tramcars, G. T. Moore, 
Dublin. 

Perrot Motors, F. G. and G. T. Galley, 
London. 

17,782. Stgam Generators, W. A. Kitts, sen., W. A. 
Kitts, jun., and Kitts Semi-Flash Boiler Company, 
London. 

17,783. Barometer, P. M. A. Matthews, Manchester. 

17,784. Porst-sHirTinc Gear for TROLLEY Wires, J. L. 
Napier, Glasgow. 

17,785. Process of Lirnocrapny, I. C. Gould, J. W. 

Pewtress, and H. F. Bassett, London. 

786. PHonocrapass, H. Fairbrother, London. 

. TrrEs, F, Toni, London. 

17,788. Tgacuine CHILDREN to Wak, A. Godwin, 
London. 

17,789. Tarocets, G. Lebender, London. 

17,790. Fiugs, 8. Chiger, London. 

17,791. Liautine Gas Burners, J. M. Canvllopoulos, 
London. 

17,792. ExHIBITiInc ADVERTISEMENTS, L. A. Tampier, 
London. 

17,793. VentILaTors, R. D. Waddell, London. 

17,794. AcTUATING ELECTRICAL CONTROLLERS, Siemens 
Bros. and Co., Limited.—(Siemens and Halske Aktien 
Gesellachaft, Germany.) 

17,795. AuTomotor, H. de Walden and H. Knudsen, 
London. 

17,796. Lamp Burners. E. Grube, London. 

17,797. Retorts for Maxine Gas, J. D. Ashworth, 
London. 

17,798. Pocket Knire Leatuer Ponca, O. L. Harrison, 


Hardaker, Eccles, 


Dressgs, A. Kohne, 


LauncHING GER, 





Kingston-on- es. 
17,799. Divipinc Carcasses, J. C. Hughes, Kingston- 
on-Thames. 


17,800. Atracninc Hose Pipgss to Water Mains, J. 
E. Atkinson and G. M. Brown, Kingston-on- 
Thames. 

17,801. Harrows, N. Paulsen, Kingston-on-Thames. 

17,802. Fitters, V. Oster, Kingston-on-Thames. 

17,803. SHape Frixturgs, F. E. Sircolomb, Kingston- 
on-Thames. 

17,804. Prosectite, W. E. Hayner, 

Thames. 

17,805. Sanpinc Rattway Raizs, P. R. J. Willis.—(0. 
8. Hammond, V. Robin, and A. N. Campbell, Canada.) 

17,806. Lamp Fittines, A. E. Podmore and J. Thomas, 


Kingston-on- 


mdon. 
17,807. ara the Sza Bottom, H. H. Lake.—(G. Pino, 
Italy. 
17,808. Borries, J. M. Fleming and H. J. Snider, 
Lond 
17,809. 
London. 
17,810. PHoroorapHic Camera, E. Kronke, London. 
17,811. ELtgectric Currents, K. 8. Lemstrim, London. 
17.812, WirEeLess TeLEGRAPHY Recorpkr, M. L. Solari, 


on. 
Lirtinc, A. T. Dudley and E. L. Skinner, 


London. 
17,813. River for Carpsoarp Boxes, J. L. Scott, 


London. 
ou Fiesce Divipinc Apparatus, A. Lejeune, 
ndon. 
17,815. Cass, A. W. Tooley, London. 
17,816. Ark Compressors, G. R. Schulze, London. 
17,817. Razor BrapE Manvuracturg, E. Hammesfahr, 


London. 

17,818. Razors, F. Weintraud.(4. W. Korn, United 
States.) 

17,819. Cinpgr Suirrsrs, A. J. Keay, Liverpool. 

17,820. Pax Removine Apptiancg, C. Schulze, London. 

17,821. Maxine Hotiow Pastry, C. Forcke, London. 

17,822. Trmz Switcn, E. Du Bois, London. 

17,823. Manuracture of Catatytic Ioniters, J. M. 
Canellopoulos, London. 

PEN-AIR TrRaMcaR Seats, W. A. Jukes, 
London. 

17,825. DELIVERING GRANULAR Susstances, A. T. Time- 
well, London. 

17,826, Insectors, R. G. Brooke, London. 

17,827. MANUFACTURE of WALL Parser, W. L. Wise.— 
(The Salubra Wall Cover Company, Switzerland.) 


14th August, 1902. 


17,828. Jacks for Ratstna the Roors of Buitpixas, W. 
Horsfall, Leeds. 

17,829. Lusricatinc Draucut Rouisrs, W. Christian, 
O. Folds, and 8. Holgate. Burnley. 

17,830. Puriryina Air, T. A. and L. A. Carter, 
Bristol. 

Mernop of Treatinc Hipsgs, &c., C. Fell, 
Keighley. 

17,832. IncaANDESCENT Gas Mant LEs, E. Shaw and E. 
Gee, Halifax. , 

17,838. Fasteninc Baskets, D. A. Roberts, Bristol. 

17,834. StgeRiING INpicaTor for Suips, C. A. Andrews, 
Southampton. 

ad PoTATO-RAISING IMPLEMENTS, J. Shores, Shef- 


e. 

—_— Maxine Srrverorat Biocks, 8. G. Coulson, 
effield. 

gi Lire-auarp for Tramway, B. R. Parkinson, 


gham. 
17,888. OvT-pooR Sats, H. Berry, Manchester, 





17,839. Bati Taps, M. Small and C, and H. A, Kerr, 


Liverpool. 


17 co INTERNAL-COMBUSTION ENoinges, J. Wood 
ve ; 
17,841, Propuctna ELEctRic CurRENT Putsss, F. H, 


oo on, 

17,842, Revo_vine Mrrror, W. Roger, Glasgow. 

17,848. EvaporaTina Water, G. Laybourne, Hull, 

17,844. NAVIGABLE BALLoons, F. W. Bishop, Hull. 

17,845. Typewriters, W. Taylor, Hull. 

17,846, Disposine of Byx-propoucts, EF. Oram, Carron 

orayshire. . 

17,847. TeELEMoTOR Apparatus, A. B. Brown, Glasgow, 

17,848. Wastes Preventer, R. Stuart, Belfast. 

17,849. Rotary Enornxs, J. Hunter, Glasgow. 

17,850. ‘* MattreKko,” H. W. Moss, Dublin. 

17,851. MANUFACTURE Of SQUARE-CORNERED Tins, W, 
and C. J. Rhodes, Birmingham, 

17,852. Cuttivator Toot ATTACHMENTS, R. Sylvester. 
Birmingham. ; 

17,853. CyvcLe Proputsion of Boats, F. E. 8. Ballard 
Strood, near Rochester. : 

17,854. Reruse Bin, D. Jenkins, Morriston, near 
Swansea. 

17,855. SELF-acTING MuLgs and Twiners, H. Marti), 

mdon. : 

17,856. PrReventiIna PuncturRESs in PygumatTic Tinks, 
W. H. J. White, London. 

17,857. Covers for Ourpoor Sgars, A. W. Mackenzie 
Edinburgh. : 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 





693,829. Fur. Feepinc MECHANISM FoR FuRNAcEs, 
F. Burger and H. M. Williams, Fort Wayne, 1)):/, 
—Filed May 20th, 1899. 

Claim.—The combination with a fire-box and grate 
of a fuel supply pipe, a stationary shaft, a series of 


(693,823) 




















blades loosely mounted on the shaft, and a hollow 
par —j nk excentrically mounted with respect to the 
shaft and comprising segments supported in journals 
at their ends and provided with a number of inwardly. 
diverging slots, the arrangements being such that as 
the cylinder rotates the blades will be progressively 
Frojected outward and withdrawn through the slots, 
substantially as described. 


693,896. Putp aND PaperR-MAKING Macuineg, /!/. 
Parker, Bellows Falls, Vt.—Filed June 23rd, 1900. 

Claim.—{1) The combination with the tank partly 
filled with solution, and the roll adapted to pick up 
the finely-divided particles of solid matter in the solu- 
tion, of a stationary doctor operated by suction and 
adapted to remove from the roll the material collected 
thereon. (2) Ina machine of the class specified, the 
tank partly filled with liquid holding in suspension 
finely-divided particles of pulp, a roll revolubly 
mounted in the tank and adapted to collect the finely- 
divided particles of pulp on its periphery, aud suction- 


693,896] 











operated means for removing the pulp from the roll, 
and depositing it in a suitable receptacle, substantially 
as described. (3) The combination with the tank 
partly filled with a pulp solution, the roll revolubly 
mounted in the tank and adapted to pick up the pulp 
on its periphery, of a stationary suction-operated 
doctor adapted to remove the pulp from the roll and 
deposit it in a receptacle and means adapted to deliver 
the pulp in proper condition to the next step in the 
series a operations to which it is to be subjected. 


694,022. Furnace ror Heatine Bivuets, C. H. Mov- 
gan, Worcester, Mass.—Filed November 10th, 1899, 
Claim.—{1) In a furnace for heating billets, the 
combination with a heating chamber, of a billet sup- 
port or track extending from one end of the heating 
chamber partially through the same and adapted to 
support the. billets transversely thereon, a pushing 
hani ‘or pushing the billets along said billet 
support or track by a sidewise movement, a second 
billet support or track adapted to support the billets 
transversely thereon and extending from the first- 
named track, but in the same direction, toward the 
delivery end of the chamber ; means for separating the 
billets as they pass from the first to the — of said 
hing pha ‘or pushi 








tracks, and a second f 


694,22] 








the separated billets along said second track toward 
the delivery opening, substantially as described. (2) 
In a furnace for heating billets, the combination of a 
heating chamber having an admission opening at one 
end, a delivery opening at the opposite end for the 
admission and delivery of billets, a track or billet 
support extending from said admission opening to 
said delivery ing and adapted to support the 
billets transversely thereon, a pubes mechanism for 
pushing the billets along said track or support by a 
sidewise movement from the admission opening to the 
centre of said heating chamber, a second pushing 
mechanism for pushing the billets by a sidewise 
movement from the centre of the heating chamber to 
the delivery end thereof, substantially as described. 
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SOME ASPECTS OF WORKSHOP MANAGE- 
MENT. 
No. V.*—THE SMITHY. 

DurinG the last twenty years the method adopted in 
the production of forgings has undergone a complete 
revolution. The old-fashioned smith of all-round attain- 
ments, in engineering workshops at any rate, is virtually 
extinct; but in his place has arisen a generation of 
workmen, composed of individuals no less skilled, each in 
his own particular line, who, aided by modern appliances, 
can produce better forgings with infinitely greater 
rapidity than was possible in the old days. The interest 
attached to the work carried on in this department may 
have died out somewhat in consequence, but the utility 
of the smith shop has become greatly enhanced. This is 
largely the result of specialisation. Even firms whose 
business necessitates the manufacture of a large variety, 
specialise to some extent in their forgings, the obvious 
economy effected by the use of dies and special tools, 
where repetition is possible, having tended to this result. 
The most successful smith shop, therefore, is the one 
which produces the greatest proportion of its work with 
the aid of appliances of this sort. 

It is the business of the drawing-office, as already 
pointed out, to decide what articles can be specialised 
aud manufactured in quantities; and when this is done 
the smith shop, under intelligent management, will follow 
suit, and devise appliances for turning out such pieces, 
not only with rapidity and economy, but with a much 
more accurate finish than is possible in the case of the 
hand-made article. 

The great improvements which have been made in 
machine tools of recent years have had a distinct effect 
upon the smith shop. Many articles which formerly 
required to be forged accurately to shape, with a great 
expenditure of time and skill, are now merely cut off the 
bar and machined to the desired shape on powerful tools 
much more quickly and with greater accuracy than the 
smith can forge them; even the operation of cutting 
the pieces to the required lengths being carried out by 
automatic machines designed especially for this purpose. 
In many cases where it is desirable that forgings should 
be made to the form of the finished article, the piece is 
now-a days only approximately fashioned by the smith, 
close and accurate workmauship being unnecessary in 
cases where machines are available, which will remove 
the superfluous metal more rapidly. The result of these 
changes has been to reduce the amount of the labour in 
the smithy and transfer it to a large extent to the 
machine shop. 

It isin the drawing the line as to how far the work 
shall be carried on in the smith shop, and how much 
shall be left to the machine shop to accomplish, that the 
benefits of good management, where this department is 
concerned, are largely felt, and the drawing of this line 
with judgment demands a good deal of attention and 
technical knowledge. 

This, of course, applies only to the case of articles 
forged by hand; for it is just as easy as not to make 
forgings accurately when dies are employed, and the 
question, therefore, of accurate finish by machinery does 
not come in where forgings of this class are required. 

To ensure the decision of the management being 
properly carried out, the drawings which are for use in 
the smith shop should be as definite as possible on this 
point. It is not enough to furnish this department with 
a correct drawing of the finished article, but distinct 
information must be given as to what proportion of the 
work is to be completed in the smithy, and what is to be left 
for the machine shop to accomplish. Unless this is made 
clear, a considerable amount of time will be wasted in 
both departments. It must be remembered that to the 
average workman —however conscientious he may be—it is 
often a matter of indifference as to how he employs his 
time, provided he is working at something which he does 
not consider beneath his attainments, and it must be the 
business of the management therefore to make clear to 
him exactly what work he is expected to do, how to set 
about it, and to see that the ultimate result tends to the 
profit of the establishment. 

To illustrate our rheaning as to how a man may, with 
the best intentions, execute work which is of no benefit 
to his employers, we will imagine an extreme case. A 
handle is shown, among other articles, on a drawing 
which is given to the smith to work to. The handle in 
question is one such as are produced in scores from the 
round bar with a forming tool on a modern turret lathe. 
There is no note on the drawing to state that this handle 
is not to be made in the smith’s shop; and the workman 
who has this particular drawing in hand — knowing 
nothing about turret lathes, and caring less—forges the 
article with the other parts shown on the sheet. When 
the handle has been made, one of two courses has to be 
decided upon—either to put it on the scrap heap or to 
send it into the machine shop to be turned on an ordi- 
nary lathe and used up. The former course is preferable, 
as, if the latter alternative is decided upon, an extra 
expense is incurred in the machine shop as well as the 
smithy. On the other hand, no conscientious manager 
likes to sanction the scrapping of an article which in 
itself is a good forging. 

It may be objected that our illustration of a handle is 
an unfortunate one; and that such articles as these 
should be obtained from stock, and should not appear on 
the detail drawings at all. To this we reply that for the 
purpose of illustration we have taken an extreme case, 
and we believe there are few shop managers who, if they 
odject to the instance of the handle, cannot call to mind 
other articles which have been made in their own smith 
shop under similar circumstances. 

Another point on which definite instructions should be 
given is the class of material from which the various 
forgings are to be made. In many cases an inferior 
quality of iron or steel will be just as good for all practi- 


cal purposes as a metal of more expensive quality. Pro- 
vided the material is equally easy to manipulate, it is a 
matter of indifference to the workman what class of iron 
or steel he employs; the extra expense of the more 
costly material does not touch his pocket. Definite 
information, therefore, on this point is necessary, and 
unless this is given, it is unfair to hold the smith 
responsible for extravagance in this direction. 

The selection of the material may well receive more 
consideration than it often gets. In the case of forgings, 
as in everything else, the least expensive article is not 
always the cheapest in the long run. The extra labour 
expended in the smithy and machine shop on some 
classes of cheap iron will often exceed the value of the 
saving effected in its purchase. 

Another point which it is advisable for the manage- 
ment to keep an eye upon is what forgings it pays 
best to manufacture, and what can be _ procured 
more cheaply by purchase. This is quite easy to decide 
in the case of heavy work, as the appliances available for 
dealing with large forgings practically settle this question; 
but it is more difficult to draw the line in the case of small 
articles, such as bolts, shackles, springs, and such like, 
which, unless required in very large quantities, can 
usually be purchased of a better quality and much more 
cheaply than the smithy in a general engineering estab- 
lishment can turn them out. Such articles as these 
should be standardised and kept in the stores. Although 
many consider it a waste of space, the stacking of the 
material in the smith shop itself is a preferable arrange- 
ment to keeping it in racks outside. It is not conducive 
to health for men to go out in all weathers to fetch in 
material ; moreover, when this is necessary, the extra 
distance it has to be conveyed is a standing expense. 
The arrangement also furnishes an excuse for the men 
leaving the shop, and gives an opportunity for “ skulk- 
ing,” and a further disadvantage is that the foreman has 
not the same opportunity of seeing that the material 
is used up to advantage, or of noting when the stock 
of any particular sizes is running low and requires 
replenishing. 

The desirability of considering the comfort of the work- 
men—about which so much has been written of late—is 
in no department more necessary than in the smithy, 
which, except in the winter time, cannot be considered 
too comfortable under the best circumstances. In addi- 
tion to the bodily exertion which is demanded of them, 
the men have to suffer the further discomfort of the 
heat and smoke from the fires. To obviate the former it 
is a good plan to arrange the forges along one side of the 
shop only, and to allow ample space between the fires; 
this will have a very considerable effect upon the tem- 
perature of the shop. The discomfort of a smoky shop 
can be practically avoided altogether by drawing the 
smoke from the fires by means of an exhaust fan. The 
slight extra expense entailed by attention to these two 
points will be found well worth the outlay. 

To sum up, we would lay stress on the following points 
in connection with this department :—See that no work 
is carried out in the smithy which can be done more 
cheaply by the machine shop. Make sure that expensive 
material is not employed when a cheaper quality will 
answer the purpose. Allow nothing to be made in the 
smith shop which can be purchased at a less cost. 
Lastly, provide a comfortable and healthy shop for the 
men to work in. 








AND FRENCH SUMMER TRAIN 
SERVICES IN 1902. 
CHARLES RoUS-MARTEN. 
No. II*. 

On July 1st the Midland Railway replied very vigorously 
to the challenge of the London and North-Western 
in respect of the London-Manchester traffic. Mr. 
Mathieson and Mr. Mugliston may be complimented on 
their spirited action. In spite of having a longer dis- 
tance to go, and a far steeper road, two Midland expresses 
are booked to run from St. Pancras to Manchester in 3 h. 
50 min., and one in 3 h. 55 min., while three up trains run 
from Manchester to St. Pancrasin3 h.50 min. The time 
allowed by the quickest trains is exactly the same for the 
99 miles London-Leicester as for the 91 miles Leicester- 
Manchester, viz., 113 minutes, as the latter stage is by 
far the more difficult of the two in respect of gradients. 
Thus the booked speed between St. Pancras and Leicester 
is 52°5 miles an hour, that between Leicester and Man- 
chester over the steeper road being 47°4 miles an hour. 

3ut the Midland, with its gradients of 1 in 119, 1 in 120, 
1 in 132, &c., each for several miles between London and 
Leicester, and with its six miles on end of 1 in 90, 
besides many at 1 in 100, approaching the Derbyshire 
Peak, is somewhat heavily handicapped. Another 
acceleration made by the Midland is in its London- 
Nottingham service, there being one down train now which 
covers the distance of 1233 miles without stop in 2h. 
21 min., while two up trains do the journey in 2 h. 
20 min., and several one way or the other in 2 h. 23 min. 
Thus the best London-Nottingham trains average 53 miles 
an hour start to stop, and as many as ten different trains 
are timed to run between St. Pancras and Leicester in 
1h. 53 min. each way for the 99 miles. But although 
less important as regards traffic, the most interesting and 
remarkable acceleration made by the Midland Railway 
this year is between Appleby and Carlisle. Two trains 
daily, those leaving St. Pancras at 9.30 and 11.30 a.m. 
respectively, are booked to cover the distance between 
Appleby and Carlisle, given as 30 miles 64 chains, in 
31 minutes start to stop, which represents an average 
speed of 59°5 miles an hour, and places the Midland 
second in all Great Britain with reference to maximum 
booked speed. The Caledonian’s 59°1 miles an hour, 
namely, Forfar-Perth, 32} in 33 min., is thus relegated 
to third place. 


BRITISH 


By 





* No. IV. appeared August 15th, 





* No. I. appeared Angust 29nd. 





First place as to booked speed in Great Britain belongs 
indisputably and beyond all possibility of cavil to the North- 
Eastern, which times its morning express from Edin- 
burgh to York and the Midlands to start from Darlington 
and arrive at York in 43 minutes, the distance being 
441 miles, and the booked speed, therefore, 61°7 miles an 
hour. This is, of course, much the highest booked speed 
ever yet seen in England. It is also the fastest ever 
booked in all Great Britain, although in the case of 
Scotland it is more nearly approached by the Caledonian’s 
best timing of 1896, when the allowance was only 
32 min. for the 324 miles from Perth to Forfar, the 
average being therefore 60°9. So in this case Mr. Gibb, 
Mr. Burtt, and Mr. Watson may fairly be congratulated 
upon having won for their railway first place in the speed 
lists. The North-Eastern still continues to run the 
fastest seaside train in Britain, namely, Leeds-Scar- 
borough, 673 miles, in 75 min., equivalent to a time-table 
speed of 54°8 miles an hour, notwithstanding three very 
bad “ service” slacks. 

Although Mr. Sam Fay and Mr. Haig-Brown have not 
given us on the Great Central a four hours’ service 
between Marylebone and Manchester as it was hoped 
might be achieved by one train, at any rate,each way 
daily—and which at least is a possibility—there is a 
material quickening of some of the Marylebone- 
Manchester trains. The best time is 4h. 25 min., which 
is made by the 1.30 p.m. from Marylebone and the 2.15 
from Manchester. Each of these trains is allowed the 
even two hours for the even 103 miles between Maryle- 
bone and Leicester, but the best new timing on the 
Great Central is that between Leicester and Nottingham 
by the 1.30 p.m. from Marylebone, which is booked to do 
the 23} miles in 27 min. from start to stop, averaging 
52°5 miles an hour. 

But one of the most remarkable of this year’s novelties 
is the magnificent batch of expresses run between 
Manchester and Liverpool by the Lancashire and 
Yorkshire Railway, which are allowed only 40 minutes 
to cover the steeply-graded distance of 36 miles 47 chains, 
the average being therefore only a minute fraction under 
55 miles an hour. There are no fewer than 29 trains 
booked at this fast timing between the two great 
Lancashire cities. So far as I am aware there is nothing 
in all the rest of the world, England included, which at 
all approaches this service of its particular kind. It is 
true that the North-Western runs its hourly trains 
between Manchester and Liverpool in the same time, 
40 minutes—but the route is not only enormously easier, 
but also more than five miles shorter. The Cheshire 
lines, the third competing route between the two cities, 
run a few trains also in 40 minutes, but the distance is 
only 333 miles, and the road an extremely easy one, 
whereas the Lancashire and Yorkshire has many miles of 
such gradients as 1 in 90 and even 1 in 80. Therefore I 
think Mr. Aspinall may fairly plume himself upon having 
introduced the finest service of its special kind that the 
whole world can show. 

The Scottish services on the chief railways, namely 
the North British, Glasgow and South-Western, Cale- 
donian and Highland, do not offer this season, so far as I 
can discover, any novelty of engineering interest. 

Crossing to France one is met immediately by a whole 
galaxy of brilliant new timings of the most remarkable 
character. All of these belong to the Chemin de Fer du 
Nord. In the first place the famous special express, 
which for several years has run from Paris to Calais 
bringing passengers from Italy and the Mediterranean, 
overtaking the regular mid-day express at Calais Pier, has 
entered upon a new and still more surprising phase. Its 
first noteworthy development occurred four years ago, 
when it was booked to cover the 81$ miles from Paris to 
Amiens in 85 min., averaging 57:7 miles an hour. This 
was so easily accomplished that in the following year the 
time was cut down to 81 min., equivalent to 60°5 miles 
an hour, which was just as easily accomplished. Then 
with the arrival of Monsieur du Bousquet’s “ Atlantic,” 
or Exhibition Type, Nos. 2.641—2.660, it was found that 
even this could be greatly reduced, the run being experi- 
mentally made in 71 min. with a load of 230 tons 
behind the tender. Accordingly last year, the Paris- 
Amiens time was quickened to 79 min. for the 81} miles, 
and this year it has come down to 77 min., equivalent to 
an average start-to-stop speed of 63°5 miles an hour, 
much the fastest timing ever seen on this side of the 
Atlantic. It must in fairness, however, be stated that 
this wonderful train, which, by the bye, is allowed only 
104 min. for its next stage of 103} miles to Calais Pier, is 
during the summer months purely facultatif or optional. 
It runs only when required to bring on the Italian and 
Mediterranean passengers, when those are delivered in 
Paris too late to catch the regular mid-day train. Still, the 
booked timing merely prescribes what is perfectly feasible 
to be accomplished in daily practice with the loads of 
well over 200 tons. I myself have on several occasions 
made the journey in less time than specified from this 
booking, and the complete journey of 185 miles from Paris 
to Calais can be done with ease in the even 3h. when- 
ever this is needed, and, as a matter of fact, has been 
done on occasions, in order to catch the Channel steamer 
when necessary. 

But the Nord presents another fresh marvel. For 
some time past it has run two business expresses every 
evening from Paris to Lille. The one starting at 7 p.m. 
carries dining-cars, and is a very fast-timed train according 
to British ideas, considerably ahead, in fact, of any dining- 
car train in this country. But for those Lille business 
people who prefer to dine in Paris before starting, a second 
express leaves at 8 p.m.; this runs without a stop to 
Arras, the distance to the present station being just 120 
miles. For this journey the booked time is only 
1h. 57 min.—117 minutes—the average booked start-to- 
stop speed being therefore 61°5 miles anhour. The trains 
are always heavy, well over 200 tons, and the road has 
several long and fairly trying banks, including one 13 
miles continuously at 1 in 200 to Survilliers, another, 
varving from 1 in 250 to 1 in 273 arrro-elrg © bias, 
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and a third at 1 in 200 for several miles near Achiet. 
The corresponding train in the opposite direction is 
allowed 42 minutes for the 41 miles from Arras to 
Longueau Junction, a speed of 58°5 miles an hour, and 
then 82 minutes for the 79 miles from Longueau to Paris, 
averaging 57°4 miles an hour. There are also five runs 
booked at exactly 58 miles an hour from start to stop. 
The complete list of summer services on the Chemin de 
Fer du Nord shows that there are no fewer than twenty 
new runs booked at 55 miles an hour and upward from 
start to stop, eighteen at 56 miles an hour and upward, 
twelve at over 57 miles an hour, nine at 58 miles an hour 
and upward, three exceeding 59, and two at over 60 miles 
an hour. The following is a list of the new runs on the 
Chemin de Fer du Nord to which I have just referred :— 


Speed, miles 
Stations. Miles. Min. per hour. 
Paris-Amiens ... can TD xc OO 
Paris-Arras ... ... 190 ... 117 ... 61-5 
Amiens-Calais Pier... .. 1032 ... 104... 59-8 
Arras-Longueau ... ... ... .. 41 ... 42 ... 58:5 
Paris-Abbeville ... ... ... ... I .. 113... 58-0 
ee ee en 
Paris-St. Quentin ... ~ Se... @ ... 0 
Tergnier-Compitgne 29... 30 ... 58-0 
Abbeville-Calais Pier 764... 81 ... 58-0 
Longueau-Paris ee: Tee 
Paris-Amiens ... ... ... ... ... 81) BD, ee 
Paris-Abbeville ... ... ... ... 1 114... 57-5 
Busigny-St. Quentin cot ae 18 ... 56-6 
Compiégne-Paris ... ... ... 573... 56... 56-5 
Abbeville-Boulogne Central... 485 52... 56-3 
Boulogne Central-Abbeville... 48 52... 56-3 
Amiens-Boulogne ... ... ... ... 764... 82 ... 56-0 
Boulogne-Amiens ... 764 ... 82 56-0 
Amiens-Calais Ville 1024 ... 111 55-4 
Aulnoye Busigny ... ae ..0at 55-0 


Truly a most remarkable and unparalleled time-table. 
The following tables show the fastest booked express 
runs on each railway of Britain and France, no run 
timed at less than 50 miles an hour being regarded as 
“express ”’ in point of speed :— 
Fastest Booked Run on each British Railway. 


Average 
Length om | 
Railway. Between. of run. = * 
Miles, Min prong 
N.E. Darlington-York ... 44 43 61°7 
Mid. Appleby-Carlisle ... 30: 31 59°5 
Cal. Forfar-Perth ... ... ... 32 33 59-1 
GW. Paddington-Leamington 106 112 56°8 
L.N.W. Birmingham-Euston 113 120 56°5 
G.N. Grantham-King’s Cross 105 114 55°5 
L. & Y, Liverpool-Manchester ... 363 40 54°8 
L.S. W: Okehampton-Yeoford ... 14! 16 54°4 
G.C. Manchester-Birkdale ... 48 55 52°9 
G.S.W....  Carlisle-Kilmarnock 91 106 51°8 
G.E. Trowse-Ipswich 4 53 51:2 
L.B.S.C. _ Victoria-Brighton ... 50? 60 50°8 
Highland Blair Atholl-Perth... 42 50°3 
N.B. Haymarket-Cowlairs 445. 53... 503 
Fastest Booked Run on each French Railway. 
Average 
Length : aa | 
Railway Between. aoe. — speed 
. Min. start to 
Miles. ret 
Nord Paris-Amiens ... 81? 77 63:5 
Orleans Orleans-Tours... 695 72 58:1 
Est _..._ Paris-Epernay... ... 872 101 51°8 
P.L.M Valence-Avignon ... 7 90 51°3 
Midi Dax-Bordeaux 92 108 51-1 
Ouest Paris-Rouen ... 862 102 51:0 


It will thus be seen on comparing the years 1901 and 
1902 that the current summer shows distinct progress on 
both sides of the English Channel. 








MINING AT THE DUSSELDORF 
EXHIBITION. 
Ne: TV.* 

Pumping machinery.—With the increasing depth and 
output of the Westphalian collieries, the question of 
drainage of large areas of workings under conditions of 
maximum security and efficiency has of late years assumed 
a prominent position in the mining economies of that 
district, and abundant evidence of this is afforded by the 
large and varied display of new pumping machinery to 
be found in the general mining collections, as well as in 
the buildings of individual manufacturers at the Exhibi- 
tion. In this, all the principal lines of practice, including 
direct (steam driven), indirect (hydraulic or electric 
driven), reciprocating and centrifugal pumps are repre- 
sented, mostly in full size examples, and to a lesser extent 
by models and drawings. 

The general impression left by a careful survey of these 
exhibits is that although no single system can be 
exclusively adopted, the tendency is generally in favour of 
the substitution of quick-running electric-driven pumps 
for those directly driven by steam power, even for the 
heaviest service. Notwithstanding this, the most notable 
pumping engine exhibited is of the latter kind, namely, the 
larger triple compound engine, built by Messrs. Haniel and 
Lueg for the Harpen Mining Co., and illustrated on page 203. 
This is to be erected at the No. III. Gneisenau Pit, near 
Dortmund, as a central drainage unit for a group of col- 
lieries, and has a capacity of 25 cubic metres (5580 gallons) 
per minute lifted 500 metres (1640ft.), representing about 
2800 horse-power in water lifted, or 3400-8500 indicated 
horse-power, and will replace four other engines varying 
in capacity from 3 to 12 tons each per minute, which will 
in future be keptin reserve for emergencies. The leading 
dimensions of this engine, which is of twin-tandem form 
with single high-pressure and intermediate cylinder, and 
two low-pressure cylinders, are as follows :— 


Diameter of high-pressure cylinder ... 950 mm. =37°4in, 


Intermediate ... 1500 ,, = 49in. 
Low-pressure ..._ .. . 1650 ,, = 65in. 
Pomp plunger... ... 2 5, Aion, 
Length of stroke ... 1700 ,, =66°9in, 


At the normal working rate of 60 revolutions, the high 
* No. III. appeared August 22nd. 








piston speed of 34 metres per second (670ft. per minute) 
is realised. Each pair of cylinders is arranged symmetri- 
cally to and coupled at right angles upon a fly-wheel of 
6600 mm. (21ft. 8in.) diameter, having a toothed rim 
and small barring engine for starting. Each side has a 
double-acting forcing set, formed of two single-acting 
plunger pumps, placed back to back, coupled by 
outside rods, and a box condenser and air pump all in one 
line, the air pumps doing duty as suction lifts in the shaft. 
All the cylinders and covers are jacketed, the steam 
admission valves are placed on the tops, and those for 
the exhaust at one side of the cylinders. The high- 
pressure admission valves are fitted with Wiegleb trip 
gear, with oil buffers in the dashpots, and are under 
control of a governor, allowing a variation of 380 to 
35 per cent. in the number of revolutions while running. 
The exhaust valves and those for steam admission on the 
other three cylinders are worked by excentrics from a 
shaft running parallel to the centre line of the cylinders, 
receiving motion from the fly-wheel shaft by screw and 
worm wheel gearing, an arrangement rendered necessary 
by the condition of the mine, which has restricted the 
breadth of the underground engine-room to 8 metres (26}ft.) 
This is, no doubt, the cause of the most striking feature 
of this fine engine, namely, its enormous length, the 
distance from the barring engine at the edge of the fly- 
wheel pit to the centre of the suction pipes in the shaft 
being about 110ft., and that of the line of rod from the 
crosshead slipper on the fly-wheel side to the end of the 
air pump plunger about 75ft. In order to facilitate the 
erection underground, as the shaft giving access to 
the chamber is only 13ft. in diameter, the intermediate 
and low-pressure cylinders are divided into two parts, and 
the bed-plates and other parts of the framing are built 
up in comparatively small pieces. The piston-rods are 
bored out through their entire length, in order to reduce 
the momentum of the moving parts. Although consider- 
ably larger and more powerful than any underground 
engine previously constructed, the type is not entirely 
experimental, the system of triple expansion in four 
cylinders having been previously at another pit belonging 
to the same company, with a similar engine by Messrs. 
Ehrhard and Sehmer of about half the power, lifting 12 tons 
per minute 1312ft., anda smaller one at the Lintorf metal 
mines by Messrs. Haniel and Lueg, lifting 30 tons per 
minute. With a boiler pressure of 180 Ib. and 165 lb. at the 
high-pressure admission valve, the steam consumption 
guaranteed by the makers is 5°6 kilos. (11°13 Ib.) per 
indicated horse-power hour, or, taking the combined 
efficiency at 83 per cent., 6°3 kilos. (13°9 lb.) per horse- 
power in water lifted. This supposes the engine to be 
kept continuously at work, in which case the condensa- 
tion in the steam conduit pipes will be reduced to a 
minimum. Supposing the working conditions to be 
changed by reducing the quantity of water lifted to one- 
half, and the lift to be doubled, the water raised by the 
pumps would still be sufficient to condense the steam 
used, so that it would be actually possible to work an 
engine of this class with a lift of 1000 metres. Probably no 
one will be bold enough to make such an experiment, but 
the figures are remarkable, as showing the increase in the 
capacity of pumping machinery by the use of very high- 
pressure steam. 

The engraving on page 203 is from a drawing in the Ziet- 
schrift. An exhibit illustrating the development of high 
speed mine pumping engines is contributed by the Esch- 
weiler Mining Company in a model representing on a scale 
of 1 to 25 the different kinds of steam pumps that have 
been in use in their Notberg shaft during a period of 
thirty years. The shaft in question is sunk through 
strata of a very permeable character, and the water, 
being impounded by a large barrier fault, has increased con- 
stantly with the advance in depth of the workings. 
Originally the mine was drained by a Woolf engine, with 
fly-wheel and unequal armed beam working four plungers 
and a drawing lift raising eight tons of water per minute 
from a depth of 380 metres. This worked economically 
as regards steam consumption, but could not be driven 
ata higher speed than eight strokes per minute. This 
was supplemented in 1886 by two underground com- 
pound engines, together lifting 10 tons per minute at 50 
revolutions, and a few years later by a Riedler twin- 
tandem compound, lifting 10 tons at 60 revolutions, all 
three being at the 380 metre level. A further addition 
has since been made—in 1901—of two triple compound 
engines driving Riedler express pumps at 180 revolutions 
per minute. These are placed 490 metres underground, 
and lift 10 tons of water per minute to the surface, in 
addition to which low-lift pumps of 20 tons per minute 
capacity to teed the older engines at the higher levels are 
to be added. The engines are of the high-speed vertical 
marine type, such as are used for electric light works, 
with cylinders 550 mm., 850 mm., and 1200 mm., and 
600 mm. stroke. The high-pressure cylinder, which is 
placed between the intermediate and low-pressure cylin- 
ders, has a piston slide valve, and the others Corliss gear. 
The pumps coupled to the end of the fly-wheel shaft 
are of the Riedler “ Express” class, with differential plun- 
gers 245 mm. and 175 mm. in diameter, the suction 
valve being closed by a spring ring upon the plunger at the 
end of the stroke. With 135 lb. boiler pressure the steam 
consumption at 160 revolutions per minute works out to 
6:7 kilos. (14°77 lb.) per horse-power hour in water lifted, 
the mechanical efficiency being 85 per cent. and the 
effective discharge 96 per cent. of the pump capacity at 
160 revolutions and 97 per cent. at 180 revolutions. The 
cost of these engines, including erection, is about £10 
per useful horse-power realised; that of the beam engine 
was £82 10s., and its steam consumption 18 kilos. per 
horse-power hour. The models are shown in action, 
running at their proper relative speeds. 

Full-sized examples of Riedler pumping plants are con- 
tributed by several exhibitors, both with electric and steam 
motors. One of the latter made for the Peterszeche lead mine 
in Siegen by the Humboldt Company of Kalk, intended to 
lift 1 ton of water per minute 810 metres, has a single- 
acting plunger pump, 185 mm. diameter and 200 mm. 
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stroke, driven by a two-cylinder compound engine of 
about 100 indicated horse-power. The whole arrange. 
ment is very compact, being contained in a ground space 
about 14ft. square. In the pump both suction and 
pressure valves are arranged in line with the plunger. 

Among the electric-driven pumps the largest example 
is contributed by Messrs. Haniel and Lueg and the Lah. 
meyer Electric Company, and shown in motion. This ig 
intended to lift 5°5 tons per minute to a height of 450 
metres. The generating dynamo, giving alternatin 
current of 2000 volts, forms the fly-wheel of a horizontal 
two-cylinder compound engine of about 900 horse-power, 
making 94 revolutions per minute. The current igs 
carried down the shaft by two cables, each containing 
three conductors of 95 square millimetres section to the 
pumping engine underground, which develops about 650 
horse-power at 60 revolutions, which is generally similar 
in arrangement to the generator, having a fly-wheel 
motor driving a differential plunger pump of 1000 mm. 
stroke on either side of the shaft. For starting the 
pump a special arrangement is provided for admitting 
water from the rising main to the pump barrels, which 
act as motors until the armature is brought up to a speed 
of 15 or 20 revolutions, when the water is shut off and 
the primary dynamo is thrown into circuit. Several 
other sets of engines generally similar in character, i.c,, 
with fairly long stroke pumps, and making a moderate 
number of revolutions, have been supplied or are under 
construction by the same makers for different collieries 
in Westphalia, the most important one being that at the 
Cantrum mine, with double-plunger pumps of 800 mm. 
stroke, making 100 revolutions per minute, and lifting 
7 tons of water 600 metres. Drawings of these pumps 
are shown in the general mining collection. 

A large number of electric-driven high-lift pumps of the 
high-speed express class are contributed by different 
makers, but these are mostly of small capacity, and there. 
fore intended to be supplied from central generating 
stations. The Gutehoffnungshiitte and Helios Electrical 
Company send a duplicate of a pump already at work at 
the Engelsburg mine. In this two single-acting plunger 
pumps of 250 mm. stroke, with cranks set at 180 deg. 
to each other, are coupled in line with an electromotor 
making 200 revolutions per minute, and lift 2°5 tons 
(5510 gallons) per minute, 585 metres (1919ft.). An 
electric-driven compressor is provided for keeping up the 
pressure in the air vessel above the pressure valve, and 
the starting is effected by a fluid resistance arrangement. 
Riedler pumping plants of a larger capacity—4 or 5 tons 
each at the Mansfeld mine and one of 14 tons at the 
Selbeck Company’s mines—are represented by drawings. 
In the Schleifmiihle express pump of Messrs. Ehrhard 
and Schmer, of Schleifmiihle, Saabriicken, the arrange- 
ment adopted is generally similar to that of the larger 
independent engines, namely, two double-acting plunger 

umps, formed of two single-acting ones placed back to 
ry coupled at 90 deg. upon the motor shafts. The 
plungers, 105 mm. diameter, 400 mm. stroke, making 
146 revolutions per minute, lift 1°9 tons (412 gallons), per 
minute 760 metres (2496ft.). For starting, these pumps 
are relieved from the load in the rising main by a by-pass 
connection containing a throttle and two stop valves, 
which are closed at starting, when, the pump valves 
remaining closed, the water in the barrels is pushed 
backwards and forwards by the plungers until the motor 
has attained its normal speed of rotation, when by closing 
the throttle valve the pumps are gradually brought up to 
their full load. The stop valves are intended to ensure 
the connection between the two pumps, being kept per- 
fectly closed, which cannot be done by the throttle valve 
alone, owing to its being subjected to considerable wear. 

Drawings of a more powerful plant by the same makers, 
erected in the Gneisenau shaft, near Dortmund, is 
exhibited by the Helios Electric Company, who have 
supplied the electrical part. This lifts five tons per 
minute 450 metres at a working speed of only 60 
revolutions. 

The use of electricity for large pumping plants is now 
becoming very general in the Westphalian mines, the 
first having been erected about five years since, while at 
the end of 1901 they had increased to twenty-five, 
employing more than 16,000 horse-power with a lifting 
capacity of about 110 tons of water per minute. Of these, 
four were equipped with Bergman’s, five with Ehrhardt 
and Sehmer’s, and six with Riedler’s express pumps, the 
remainder having slow-going or moderately high-speed 
long-stroke plungers. These figures are taken from the 
excellent paper on “Electricity in Mining,” by Mr. R. 
Goetze, read at the Miners’ Congress in Dortmund 
in 1901. 

The hydraulic method of pumping by a column of water 
circulating under pressure from a steam engine at the 
surface is only represented by a single example at the 
Exhibition. This is a model in the general mining collec- 
tion of the pumping engine — by the Berliner 
Maschinenbau Company to the Altendérf colliery on the 
Ruhr, discharging 14 tons per minute on a lift of 1312ft. 
Centrifugal pumps, in which a high lift is obtained by 
stage compounding, are exhibited by Messrs. Sulzer 
Brothers, of Winterthur, and Messrs. Schorch and 
Company both for mine drainage and sinking purposes, 
the arrangement being generally similar to those of the 
Rateau pump lately described in our columns. The 
sinking pump of the latter firm, lifting six tons per minute 
to a height of 200ft.,is placed in a house close to the 
river, and supplies the Exhibition fountains, 

Messrs. Sulzer Brothers have under construction 4 
centrifugal pumping plant for the Victor colliery at 
Ranxel, to raise seven tons of water per minute 524 metres, 
the lift being divided over several pumps placed at different 
levels underground, 

Direct-acting pumping engines without fly-wheels are 
not very largely represented. Duplex tandem triple- 
expansion —— goge | resembling the Worthington 
class, are exhibited by the Odesse engine works, of 
Oscherslaben, and Messrs. O. Schwade and Co., of Erfeldt. 
These are arranged for a large capacity on a low lift, and 
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Fig. 3—TURBINES FOR VENTILATORS 


are also employed in supplying the fountains. A some- 
what similar engine, by Messrs. Forstreuter Brothers, is 
fitted with a compressed air power equaliser allowing the 
steam to be worked expansively in all three cylinders. 
These, however, are more of the nature of waterworks 
than mine pumps. 








THE SIMPLON TUNNEL AND ITS 


CONSTRUCTION. 
No. IV.* 

Tue ventilator-house, previously referred to, is, of all 
the buildings erected for the construction of the tunnel, 
the nearest to the definite or main entrances of the 
tunnel. A glance at the position of the works is here 
advisable. These are situated in the widest part of the 
deep gorge known as the Val Vedro, lying between Iselle 
and Varzo. They are dominated at the western end by 
the Simplon road, and at a point where the latter and 
the Diveria pass under or between the tremendous cliffs 
of this narrow pass, the roadway itself is carried 
through a tunnel or arcade at the very edge of the deep- 
river bed, where the water roars and eddies increasingly 
around the masses of rock which bestrew its course. 
Below the pass opens out into the valley of Vedro, the 
tunnel coming out on the left and the works lying 
beneath in the bottom. A general idea of the whole 


installation may be gathered from the sketch view on | 


page 205. 

Turning around, and looking west, the village of Iselle, 
with its customs’ offices, may be seen, as in Fig. 1. 
To the right of, and above, the road archway is a wooden- 


built villa inhabited by Herr Brandaw when at Iselle. | 


On the left are quarries for revetment stone. Above all 
is the peaked mountain, the Seehorn, 7800ft. in height. 
This forms one of the trigonometrical stations established 
for the laying out and alignment of the tunnel. In the 
south-east is another on the Wolff Alp, 4225ft. high, and 
in the north-east is another on the Gemime Alp, 6500ft. 
high. All these instrument stations are solidly built in 
masonry, and have the capstone protected by a conical 
metal hood. Yet another station, established on the 
heights above the works, serves as a back-sight, and 
there is a hole in the cliff above the working entrance of 


the tunnel which served as a fore-sight before the estab- | 


lishment of fixed points in the tunnel. Beneath, on the 
bank of the Diveria, is a flat round “ tower” or central 
station observatory, and from the centre of this tower the 
axis of the tunnel bears in a straight line north-west to 
nearly the Swiss extremity. 


The constructional entrances to the tunnel have their | 


contracted orifices situated beneath the Simplon road on 
the rocky left-hand bank of the Diveria, and are con- 
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ISELLE AND THE SEEHORN 


TUNNEL WORK 
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nected to the opposite bank by a wooden bridge, over 
which the whole of the excavated material from the 
tunnel is carried to the end of the long embankment 
already made by the dumped output. The first office 
reached upon leaving the bridge is the surgery, where 
only preliminary or urgent dressings are effected, or 
dispensary attention given to casual accidents in the 
reighbourhood—as, for instance, on the occasion of our 
visit, a lad—a stranger—was brought in with his face 


smashed from an accident between passing carts on the | 


adjoining roadway. 

Below this room are barracked the gendarmerie by 
express desire of the Italian Government. 
arrival station, the “ waiting-rooms” of which are bath- 
rooms and drying-rooms. Below, on lower floors, due to 





Fig. 5-END OF VENTILATOR HOUSE 


the configuration of the ground, are the laundries and 
boiler-house, the chimney stack of which is seen in the 
view, page 205. 

In Fig. 2 are seen the wooden bridge connecting to 
the main tunnel, and at the side of the bridge, the orifice 


of the auxiliary tunnel, “‘ No. 2,” from which is discharged | 


the whole of the water due to infiltrations or other cause 
of the two tunnels. The enormous volume of this water 
is sufficient to tell the passer-by of what must be the 
condition of things inside, the flow here being 13,200 
gallons per minute on the daily average. 

Now commencing with the buildings on the opposite side 
of the river, we note in succession the ventilator-house, 
a three-storey building reserved for the Jura-Simplon 
Railway Company ; the bridge connecting the works on 
either bank; some roofed-in filter-beds, triangular in 
| plan view; the machine-tool shops, where the rock drill 
and other machines are kept in repair; a store for 
| every sort of materials, with customs office attached— 
| the Italian Government admitting all materials free of 

“ te timekeeners’ 


Anty for the construc'ion of the tannel 
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. 4—THE MINER'S STATION 


lodge, and, finally, the main oftices of the administration. 
It is necessary to return to the bridge to commence 
the second row of buildings, which are :—First, the 
power station, with turbines, reserve steam engines, 
pumps for compressing water for the drills, and the air 
compressors. To the right of this building is a second, 
or relief duty filter-bed, and also the compressed-air 
reservoirs. Continuing, we come to the important smithy 
and the foundry. The third row, commenced again at 
the upper end, comprises the locomotive shed, locomotive- 
| repair shop, dump truck repair shops, and appliances and 
lifting tackle for the preparation and assemblage of the 
rectangular piers used to support the soft parts of the 
| tunnel. 
| Below the main offices there is a very considerable 
| area of ground occupied by the timber yards, seasoning 
| sheds, saw mill, &c.; and lower still, the quantity of 
| dressed stone ready for the tunnel revetments, also covers 
a large space. Yet lower still is the “ hotel” of the com- 
pany, admirably installed on the Swiss plan, and well 
arranged for the comfort of unmarried engineers, or as a 
lounge and reading-room for the professional employés. 
Some distance further down the Diveria curves out and 
rejoins the coach road, and here a bridge connects the 
road with a cottage hospital of forty beds on the opposite 
bank. The staff here is one doctor and two assistants, 
and the miners pay Is. 2d. per day for bed and attendance. 
A number of neatly-installed canteens are to be seen 
in the grounds of the company and occupied by such of the 
| workmen as have not preferred the freer but less sani- 
tary accommodation that is to be found in the miners’ 
villages both above and below the works. Last of all we 
come to the installation of villas erezted for the married 
| engineers. eS 
Looking down the narrowed valley of the Diveria 
the black cliffs of the Trasquera stand above the 
village and churches of the miners’ colony, and, looking 
| back, the great embankment made by the tunnel detritus 
| rises prominently on the left. At this end lies the depot for 
| ten tons of dynamite, guarded by watchmen and soldiers. 
Ventilator-house.—The equipment of the ventilator 
house comprises two turbines with a patent system of 
| spoon blades, each machine being of a nominal power of 
500 horse-power. These are by Escher, Wyss et Cie., of 
Ziirich, and are connected direct to two ventilating fans 
12ft. 8in. diameter, each weighing approximately three 
tons. These latter are from Sulzer Brothers, of Winter- 
thur, and at the power mentioned are calculated to be 
sufficient to supply a total of 50 cubic metres of air per 
second in a tunnel of 8 metres square, and of a length of 
10,000 metres, corresponding to a total water pressure of 
487 mm. (19}in.). As a fact, however, 400 revolutions 
per minute, this representing 200 horse-power developed 
by each turbine, and with 83in. in each gauge has been 
found to be equal to the maximum rs, gaara while in 
daily service scarcely one-third of the full working power 
sufizes for present requirements—-that is, one ventilator 
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running at 250 revolutions with 2}in. water, the air supply 
being 20 cubic metres per second, nearabouts. With a 
height of 4in. water the draught would be sutticient to 
extinguish miners’ lamps. With this abundance of power 
it is only necessary to keep one ventilating set running at 
the time, and this is done with a very small consumption 
of water. 

[It may here be remarked, in view of the recent 
difficulties met with at the Swiss heading, that the 
capacity and design of the ventilating plant laid down 
near Brig was similar to that under discussion. The 
chambers in which the ventilating fans are housed are so 
provided with doors and traps us to produce four different 
effects, as follows:—(1) To use one ventilator only. (2) 
To use two, separately or in parallel, so that the volume 
gf air is doubled while the water pressure remains 
approximately equal. (3) To run the two together, or in 
series, one ventilator driving the air into the other, pro- 
ducing an air volume as of one fan only, while the water 
pressure is about doubled. (4) Reversal of the draught, 
and with facility to use the arrangements above described. 
The disposition of the air-passages is shown in the rough 
sketch Figs. 6 and 7. It will be here seen that there are 
two outside doors for each fan, A,C,and A',C' respectively, 
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Fig.7 a 
Figs. 6 & 7-ARRANGEMENT OF VENTILATOR AIR PASSAGES 


and in daily work with one ventilating set, never more 
than one pair of outside doors is left open. But if it is 
desired to run both ventilators together, the four outside 
doors mentioned are opened, and so also are both the 
-ttaps which bar the two upper passages, and marked D 
aad E. To run “in series’ the outside doors A! and C! 
are first closed, leaving only A and C open, and then the 
two doors, F F, in the lateral passages below on each 
side of the forward fan are opened, so that air from the 
rearfian passes to the forward fan, the water gauge then 
indieating about 19}in. reversal. For ventilating the 
tunnel by aspiration it is necessary for the two middle 
outside doors B and B' to be opened, and all others to be 
closed, while the ‘inside traps are set according to the 
direction of working demanded. The running of the two 
fans simultaneously, or the extraction of the foul gases 
by aspiration, are modes of operation that have so far 
only been employed for scouring the tunnel] before pro- 
ceeding with the work of alignment. and in order that 
the fixed points should be more easily sighted. At all 
other times the draught is forced. 

Full control of the inner traps or passage doors is 
afforded the attendant by means of various levers pivoted 
in the wall above the turbines ; there are also in the same 
room a complete set of gauges for air and for water, so 
that the attendant, knows the exact working conditions 
of his machineg, and of the state of the air in the tunnel, 
whence he ‘eatéeonimunicate. by telephone. 

The records of the instruments are carefully gone over 
periodically by the chief engineer of the tunnel. 

Turn-about duty is taken between the two ventilating 
sets, and at “17” o'clock one turbine relieves the other. 
Our view—Fig. 3—was made whilst this change was 
being effected. The passages to the ventilators are then 





| turbines. 
| of * Rieter and Co.” may be read, but this is explained by 
'the fact that this tirm furnished all the water mains. 





flooded with water to lay the dust and cool the air 
somewhat. 

The curved passage of armoured concrete shown in the 
view—Fig. 5—has an internal sectional area of 7 square 
metres. It is carried thence below the Simplon road and 
onwards between the two parallel tunnels for a distance 
of 50 metres when, by means of doors provided in each of 
the tunnels, it penetrates freely into the one or the other 
of the tunnels, according to requirements, although, while 
work is going on, it is the small tunnel, No. 2, along 
which the air is driven, and, quite incidentally, cooled by 
the rush of outgoing water. Something similar is being 
arranged for the curved or definite end of the tunnel by 
means of an underground , passage lying between the 
tunnels, and now in course of boring, and which ends ina 
Y-branch leading to each of the tunnels. Just at the 
apex of this bifurcation a door will be hinged wherewith 
to block either one or the other of the branches, con- 
sequently there will be facility to circulate the air from a 
different point of departure with reversed return current 
when the tunnel is open to service. 

Returning through the ventilator-house, it may be noted 
that the water for the turbines is derived from the 40in. 
main force pipe by a right-angle branch of about half that 
diameter, and fitted near the junction with a regulating 
valve, in addition, of course, to those governing the 
On the hand wheels of these latter the name 


The pressure in the large pipe is 191]b., and may be 
increased to 250 1b. when desired by screwing down the 
manhole valve near Paglino. 

Outside of the ventilator-house is a shed containing a 
10 horse-power semi-fixed steam engine with cylindrical 
tire-box, and belted to a fan which, when run at 1200 
revolutions per minute, can furnish a maximum of 2 cubic 
metres of air per second, corresponding to 4in. water— 
sufficient to keep work from being stopped in case of 
failure of the large ventilators from any cause. This 
plant was used before the hydraulic installation was 
yet made, and delivered the air into small tunnel, 


| * No. 2,” through a 194in. iron pipe. 





Filters.—Two are provided, one to replace the other 
during renewals. . They have wooden frames built in with 
masonry and cement, are 12ft. in depth, have a length of 
34ft.. and average in width about 17ft. Their beds are of 





Fig. 8-CUTTING TOOLS 


gravel and sand, the latter—-which forms the upper layers 
—being most carefully washed. The principal filter, next 
to the roadway, is housed in with a series of lean-to 
wooden roofs, and the supply water is first flowed into a 
small cistern, or cemented reservoir, at nearly filter-bed 
level, from which it leaks into a zinc-lined wooden trough 
the width of the filter-bed, and is sprayed into the basin 
through a quantity of small holes in such a way as not to 
disturb the fine top sand. So filtered, the water is freed 
from grit, and does not score the cylinders of the rock- 
drill, and it is also potable. Water is obtained from the 
main force-pipe by an 8in. pipe tapping the former at a 
considerable height above the works—above the aqueduct 
—but this supply is not used so long as the small torrent 
known as the Rovale is running. This watercourse falls 
over the steep rocks at the mouth of the Simplon Tunnel. 
See page 205. 

Power station.—In this long building there are three 
turbines by Escher, Wyss, two of 250 horse-power and 
one of 600 horse-power, or a total of 1100 horse-power, 
running at about 170 revolutions. 

The pumps for supplying the hydraulic accumulators 
are ten in number, each of the smaller turbines being 
coupled to two pairs of pumps, and from which they can 
be thrown out of gear, partially or completely, by the 
system of shafting employed, while the larger turbine is 
connected to another pair of much greater capacity, the 
respective powers being 6 litres and 16 litres per second, 
or a total and maximum of 22 litres at 17641b. to the 
square inch. In parenthesis, it may be remarked that 
there are three rock-drills at each of the two tunnel 
headings, and that each drill has two cylinders, each one 
using, at 682 lb. to 1176 lb. pressure per square inch, 
1 litre of water per second, or 12 litres for the six drills. 
The tube which conveys this water to the tunnel, follow- 
ing the roadway wall up to the working entrances, has a 
diameter of 4in. and a thickness of 4 mm. It is tested 
up to a pressure of 3675 lb. to the square inch before 
being put to service, and is supplied by the Mannes- 
mannrohrenwerke, of Remscheid, for both ends of the 
Simplon Tunnel. The pumps are by Gebriider Sulzer, of 
Winterthur. 

At one end of the building are fixed two air-com- 
pressors. The first was built on the Burckhardt am 
Weiss double-action system, and was supplied by the 
Maschinenfabrik Burckhaydt; of Basel; and the second, 
placed alongside, is .of the’ Ingersoll-Sergeant Rock Drill 
Company’s typé, with the immense crosshead externally 
characteristic:of these machines. This latter is a recent 
acquisition, and both machines are doing good work ; but 
for the American machine it is not expected that it 
should do more than last for the duration of the tunnel 
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undertaking. The compressed air is forced into a reser. 
voir composed of a battery of long cylinders inclined jy 
the form of a V and providing for perfect drainage at 
their ends, placed over a: masonry well near by to the 
reserve filter. The pressure carried is generally about 
1175 lb. to the inch. These tubes, of about 13in 
diameter, are of a special weldless steel, and their deeply 
recessed ends were put in on the spot by special workinen 
sent by the makers. 

Next to the turbine station is an engine-room, coy. 
taining three semi-fixed compound engines by Rudolf 
Wolf, of Magdeburg, two being of 80 horse-power and 
one reserve engine of 60 horse-power, or a total of 229 
horse-power, and which force is kept for the hydraulic 
plant in cases of emergency. The boilers are of the 
return-flue type for 147 lb. working pressure, and haye 
their cylinders bolted to a saddle frame on top. The 
valve chest covers are circular. The crank shaft carries 
two heavy tly-wheels, each one belted to the transmission 
1 Ng The chimney shaft for these boilers is 11 4t, 
nigh. 

Light.—In an adjoining room is a 16-kilowatt dynaiuo 
by the Société de l’Industrie Electrique, of Geneva, 
which, run by one of the stationary engines just men. 
tioned, served for the illumination of the works before 
the generating station was completed. It is kept as « 
reserve in case of need, and is able to supply 32 are 
lamps of 500 candle-power and 100 incandescent lamys 
of 16 candle-power. A small ice-making plant by Linde 
is installed here, and furnishes ice for domestic use during 
the summer time. 

In another building are installed two central station 
generators by the Aktien Gesellschaft vorm J. J, 
Rieter and Co., of Winterthur. One, run at 1000 revolu- 
tions, supplies 300 incandescent lamps of 10, 16, and 32 
candle-power in the various offices, &c.; and the other, 
run at 500 revolutions, furnishes 32 arc lamps of 500 
candle-power for the lighting of the shops, roads, and 
dump sidings. These are coupled direct each one toa 
turbine of 110 horse-power, made by the Société de 
Constructions Mécaniques de Vevey. 

Machine-tool shop.--In a room 155ft. long by 40ft. 
wide there are seven lathes, seven milling machines, two 
screw-milling machines, one planer, three drilling 
machines, one plate-grinding or dressing machine, one 
shearing machine, one punching machine, and one 2ft. 
circular saw for cross-cutting the 16in. channel girders 
and other jobs. Some of the lathes are by Wagner and 
Co., of Dortmund. All these tools were formerly run by 
a Sulzer steam engine, which is still kept as a reserve by 
the side of the very small turbine which now operates 
the whole of the shafting. Around the sides the fitters’ 
benches are arranged beneath the windows. 

Here all repairs to machinery and for the rock-borer 
are effected. At one end of the shop the repaired rock 
boring machines and their drills are tested upon a 
number of large cubes of gneiss or granite. 

Smithy and foundry. The smithy is a very important 
part of the workshops, with forges in the centre and 
anvils at the sides, and baths for the tempering placed 
conveniently. The principal work is the making of new 
and fettling-up of worn tubular drills or cutters for the 
Brandt borer. It should be mentioned here that these 
hollow cutters have a diameter of from 2%in. to 34in. 
across their set-out points. The central hole is 1jin. 
diameter, and as the cylindrical outside part is 
about 3in. diameter, this leaves a thickness of about 
jin. at the cutting points. After use these points. 
if soft, become burred over, or else are broken 
away when hard, and are then sent back to the smithy to 
be let down and forged into shape again. The V-hollow 
between each fang is gored out afresh by means of the 
chisel. When new the cutter is 2ft. long, and is fettled 
up again and again until it becomes used almost down to 
its shoulder, or to 3in. or 34in. total length. The boring-rod 
upon which these cutters are screwed has a length of 8Uin. 
When working in crystalline sulphate of lime, or other 
soft calcareous rock, the total number of cutters refettled 
was (May to August) 300 per day, but in gneiss 500 and 
600 were used up daily at each heading, or about 1200 
per day in total. The steel for these cutters is obtained 
from Doremberg, Germany, and the practice is, whatever 
be the nature of the rock encountered, to make their 
points as hard as can be done to stand. Upon being 
struck hard against granite a freshly-tempered tool makes 
the stone fly like glass. The tempering Path appears to 
be of oil and water, and is surrounded by another of 
refrigerated water. The set given to the points of the 
— is very conveniently effected upon the beak of the 
anvil. 

Of the ordinary hand chisels, about 1000 are re-set daily, 
and sometimes more, according to the kind of rock where 
the enlargement of the tunnel is in progress. Upon 
ag inquiry the foreman smith found upon his book 
that as many as 3000 of these hand tools had been 
refettled within the space of twenty-four hours. They 
are put up into fagots of from six to nine in an iron 
collar, and wedged fast therein by a piece of wood. The 
whole of the cutting tools used in the tunnel are repre- 
sented in the view Fig. 8. 

As shown, these tools are fresh from the smithy, reads 
to be put upon the service train. To the left is the 
countersink bit used for starting the hole to be bored, and 
answering the purpose of a centre-punch with metals 
to prevent the hollow drill from wandering. Samples of 
the hollow cutters employed for the Brandt rock-boring 
machine, the one partially used and the other almost 
used up, are also shown. Their threads ‘are quadruple 
square, and are set home in one-third of a turn. 
Behind them is a bundle of hand teols, as already men- 
tioned. Very often.a washer is slid upon chisels when in 
use to serve as a shield against splinters, This shop is 
well equipped and has a few small steam hammers. In 
the foundry the largest work done is for the rock drill, 
and the pieces are sometimes quite massive. For small 
work in ecuias repetition frames are employed. 

Locomotive and dump-car repair shops.—The locomo- 
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tive shed and repair shop is arranged with chimneys for 
four locomotives, and has the necessary pits, and a crane 
for lifting the locomotives. The dump cars require a 
more constant maintenance to withstand the rough 
service and action of the tunnel water. About 160 trucks 
are employed, that is, 40 low-sided trucks for masonry, 
40 wide full-sized trucks for use up to the end of the 
enlarged sections, and 40 narrow trucks for the headings. 
The trucks have bodies of part wood and iron and all 
iron. With the latter the bottoms are the first part to 
vive out, due to the impact of falling material and to the 
effects of corrosion. 

These trucks are made by the firm of Arthur Koppel, 
Bocheim, Berlin, and as they cost about £40 each, it is 
cheaper to keep them very carefully repaired than to let 
them go to scrap. After repairs they are very liberally 
treated to red lead paint. 

Saw mills-—The quantity of wood used in the tunnel 
is very considerable, and mention will be made later on 
concerning the kinds used and how obtained. That 
which needs to be squared, or sawn into beams or planks, 
is brought here and prepared by a jig frame saw by 
Kirchner, of Leipzig, actuated by a small turbine. As 
before said, the timber yard covers a wide area of 
ground, and is well-stocked with seasoning lumber. 
~ Cement works.—Contiguous to the dump siding, and 
receiving the detritus by gravitation, is a large mill for 
mortar and cement making, complete with riddling and 
grinding and mixing machines. The principal mills are 
two mixers by Krupp’s Grusonwerk. 

Béton, it appears, comes too costly to make the use of 
such bricks desirable here, excepting for special cases. 
Otherwise there is an immense amount of material half 
prepared at hand. It is said that geologists and others 
are frequently sample collecting here, and that specimens 
sell for good prices in Switzerland. This being the case, 
itis a marvel that no speculative person, not even an 
American trust, had made offers for the “ cornering ” of 
this embankment with which to supply models of the 
Lepontine Alps, and of the great pan by which they 
are traversed, all fashioned from authentic, les veritables, 
borings from the interior. 

Hygiene.—The laundry comprises a large boiler work- 
ing at 100]b. pressure; a cylindrical washing machine 
with an inside perforated barrel of zinc, the whole making 
a half revolution to and fro; a Sulzer Brothers’ centrifugal 
wringer; a number of concrete-lined washing and rinsing 
wells; and, in the drying room adjoining, about fourteen 
pull-out drying-racks or horses. The staff here is one 
man and an assistant. 

It will be understood that this washhouse only serves 
for the needs of engineers and employés. 

The baths and clothes drying rooms for miners 
and engineers are situated at the arrival station in 
a building 120ft. long, 43ft. wide, and 24ft. high. The 
large drying room has the full benefit of this height, and 
the wet working suits of the miners are attached to 
numbered cords and hoisted up into the free air above. 
All these buildings are steam-heated and lighted by 
electricity. The temperature is always kept at from 
20 deg. to 23 deg. Celsius, say 80 deg. Fah. The bath- 
rooms are formed of ten compartments, divided up into 
eight cabins each. The heating pipes are carried around 
the walls at about 3ft. from the floor. Whether the miner 
stops in the warm drying rooms, takes a bath or a douche, 
or goes straight home from the tunnel, depends only 
upon his own pleasure. 

In the engineers’ division at the east end there are 
separate cabins for the baths and for the douches, all the 
arrangements being perfect, but with no semblance to 
luxury. As everyone is drenched through immediately 
upon arriving at the part of the tunnel now in progress, it 
is necessary to change everything before going into the 
works, and to throw off the tunnel garments and to take 
a bath every time after coming out, no matter how 
frequently it be necessary to visit the works. The im- 
portance of these hygienic installations will become more 
apparent when the working conditions in the tunnel have 
been described. 

Offices.—The principal building containing the offices, 
is situated a quarter of a mile below the working 
entrance of the tunnel. Every department of the 
administration is concentrated here, and, as with every- 
thing else throughout the works, everything is arranged 
in the simplest of manners. 

Herr Brandau himself directs the works, and when 
absent is replaced by the chief engineer for the hand 
work in the tunnel, Monsieur Konrad Pressel, aided by 
Herr Hans Beissner, chief engineer of machine-boring, 
the first-named engineer having a staff of four assistant- 
engineers, and the second-named a staff of five leading 
engineers. There are two shop engineers ; a locomotive 
superintendent, Herr Hirzel; an engineer of works, 
Signor Garroni; a surveying engineer, Signor Guiseppe 
Lanino—a relation of the renowned civil engineer of 
that name—and a consulting engineer. The general 
secretary is Signor Bianchi. Every European language 
is spoken here, and although the miners at both sides of 
the tunnel are principally Italian, some of these speak 
two and more languages. The floors of the building are 
fire-proofed with a silicate solution. In the basement 
is er a variety of machines and stores. both new 
and old. 








Ay important extension of the Parcel Post service is 
annouuced by the Secretary to the Post-office. Arrangements have 
been made by the General Post-office, in co-operation with the 
American Express Company, a private firm of carriers, for the con- 
veyance of parcels between the United Kingdom and the United 
States, and on and after September Ist, parcels addressed to the 
latter aaa will be: accepted at any post-office in the United 
Kingdom. The United States post-office is not concerned in the 
service. The conveyance in this country will be peformed by the 
British Post-office. “The paréels will be carried across the Atlantic 
by-packets of the Cunard and White Star Lines, under contract 
with the Postmaster-General. For the conveyance in tke United 
States the American Express Company is responsible, 





UNITED STATES BATTLESHIPS CONNECTI- 
CUT AND LOUISIANA. 


THERE Was a pronounced sense of disappointment in naval 
circles in the United States last year when Congress failed to pro- 
vide for the construction of any new ships, limiting itsauthority 
to the direction that plans onlybe prepared for typical battleships 
and armoured cruisers. Looking back now, the delay has not 
been without its advantages, for besides settling many moot 
questions, as the Board of Construction did before fixing the 
features of the ships just authorised, every improvement 
abroad has been taken advantage of, and certain mechanical 
developments directly contribute to the betterment and the 
novelty of these new ships. The 7in. gun—proved with so 
much success at Indian Head—having a muzzle velocity of 
3000 foot-seconds, and a rate of fire as speedy as the rapid-fire 
6in., has supplanted the 50-calibre 6in. in the main battery ; 
the protection to the hull has become more general and better ; 
electricity will drive all but a very few of the auxiliaries, 
saving thus in heat, the weight of steam conduits, and 
making repair easier ; torpedoes have no place on these ships 
at all, while the system of ammunition supply has been sub- 
stantially revolutionised. Krupp armour, of course, will be 
used. The ships will not be sheathed and coppered, the 
Board being very strongly opposed to that method of hull 
protection, deeming anti-fouling paints and reasonably 
frequent docking not only cheaper but safer in the long run. 
The speed has been kept down to 18 knots, which the Board 
deems ample for a battleship. Great consideration has been 
given tothe questions of habitability, ventilation, lighting, 
heating, drainage, and the instant closing, in case of need, of 
all of the principal water-tight doors and battlehatches. The 
ships will be fitted for wireless telegraphy. The general dimen- 
sions and principal features are as follows :— 

Length on load waterline .. .. .. .. of «. 4050ft. 
Breadth, extreme, at load water line .. .. .. T6ft. 10in. 
Displacement on trial, not more than +» «+ e+ 16,000 tons 
Mean draught at maximum load .. .. .. .. .- 26ft. Yin. 
Maximum displacement, full load aes hoe .- 18,000 tons, 
Mean draught to bottom of keel at trial displacement 24ft. Gin. 


Coal carried on trial .. .. . 900 tons 
Feed water carried on trial .. .. .. «. «- «. 66 tons 
Maximum speed, not less than .. .. .. .. «. 18 knots 
Maximum indicated horse-power, estimated .. .. 16,500 
Steaming radius, at 11 knots, about .. .. .. .. 7000 knots 
at full speed, about .. - 2500 knots 


Total coal bunker capacity .. . 1 OID ID 77 9200 tens 
Complement (flag-ships), officers, seamen, and marines 801 

The hulls will be of steel throughout, with the usual cellular 
sub-divisioning of the double bottom and the inner body. 
Some forty odd of the water-tight doors and five of the 
armour gratings are to be closed by power from a central 
emergency station. These doors can be independently opened 
by power—the pressure of a button doing the work—and 
their action is sufficiently slow not to catch anyone in 
transit. The advantage of the system is obvious-in case 
of.accident. The freeboard at the line of the main deck is 
nearly 18ft., and runs uniformly from bow to stern. This 
ensures good sea-keeping qualities, the ability to work the 
main battery in any kind of fighting weather, and airy and 
commodious quarters for officers and enlisted men, besides 
plenty of room for the stowage of hammocks, where they can 
be kept dry and well aired, a feature vital to the health of the 
crew. The arrangement of the forward upper bridge is some- 
what novel, affording a very wide field of observation, while 
the glazed bronze housing or screen at the centre will com- 
— shelter the people at the wheel from driving spray. 

here will also be a bronze chart-house on the lower bridge 
deck—non-magnetic—in which the standard binnacle will 
be kept free from the influence of steel work. The conning- 
tower on these ships, which will be Yin. thick, is placed 
immediately below the upper bridge, a deck higher than 
heretofore. This ensures a wider field of observation for the 
commanding officer in action. The armoured tube from this 
tower to the protective deck is 6in. thick. A signal tower, 
6in. in thickness, of steel, is situated aft on the superstructure 
deck just abaft the main-mast. 

The hull is primarily protected by a broad water-line belt 
of armour 9ft. 3in. wide throughout the range of maximum 
thickness, and 8ft. wide thence to the bow and to the stern. 
Amidships, for a distance of 192ft., this belt will be 1lin. 
thick. Thence forward and aft respectively for a distance 
of 93ft. it will taper from Yin. to Tin. The next run of 37ft. 
will range from Tin. to 5in. For 34ft. following this the 
armour will be 5in. thick, and thence to the bow and to 
the stern it will diminish to 4in. The sides immediately 
above the water-line belt, as high as the gun deck, and for a 
fore-and-aft distance of 284ft., will have armour 6in. thick, 
while the space occupied by the Tin. guns on the gun deck 
will be protected by Tin. of armour for a distance of 236ft. 
Athwartship bulkheads at the ends of the thickest side 
armour will be 6in. thick, and athwartship bulkheads at the 
ends of the lighter side and casemate armour will be respec- 
tively Gin. and Tin. thick. The protective deck, which 
extends from bow to stern, will be 1jin. thick on the flat over 
the engines and boiler spaces ; on the slopes forward and aft 
it will be 5in. thick. A cofferdam, 30in. thick, will be 
worked from end to end of the ships between the protective 
and the berth decks; and on the berth deck, forward and 
abaft the transverse armour respectively, there will be 
another cofferdam of the same thickness, but only 3ft. in 
height. The protection thus afforded the ends of the ships 
is pretty thorough. 

The armament will be :—Main battery: Four 12in. breech- 
loading rifles, eight Sin. breech-loading rifles, twelve Tin. 
breech-loading rifies. Secondary battery: Twenty 3in. 
14-pounder rapid-fire guns, twelve 3-pounder semi-automatic 
guns, six l-pounder automatic guns, two 1-pounder semi- 
automatic guns, two 3in. field pieces, two machine guns of 
30 calibre, six automatic guns of ‘30 calibre. 

The 12in. guns will be mounted in two elliptical balanced 
turrets, of the barbette type, with slanting faces. These 
turrets will have face plates 12in. thick, the rest of the armour 
being Sin. thick, with top plates of 24in. The barbettes, 
which will rise from the protective deck to about 4ft. above 
the main deck, will be generally 10in. thick except to the 
rear of transverse bulkheads, where it will be 74in. thick. 
These turrets will turn through arcs of 270 deg., and be under 
complete electrical control, as will also be their hoists and 
their loading and training mechanisms. The 8in. guns, also 
mounted in pairs, will be placed in four turrets of the same 
type, on the main deck, at the corners of the superstructure. 
The Sin. turrets will have front plates of. 63in., and a general 
thickness elsewhere of 6in:: Their barbéttes “will be" 6in. 
thick where exposed, and 4in. thick at the rear. ~ The tubes 
leading below to the protective deck will range from 3}in. to 
8in. thick for the lower half. The top plates will be 2in. 
thick. These turrets, also under electrical control, will swing 
through arcs of 120 deg. The Tin. guns will be mounted in two 





broadsides on the gun deck, protected by continuous armour 
Tin. thick, and stout shields 3in. thick. The guns will be 
on pedestal mounts, and the re-entering ports wil! admit of 
stowing the guns within the line of the side armour—the 
advantages of which are plain in rough weather and while 
lying at a dock. The area of fire of these pieces will be 
135 deg., and the forward and the after gun on each broadside 
will be able to fire directly ahead and directly astern respec- 
tively, thus giving a bow or stern fire of two 12in., four 8in., 
and two 7in. from the main battery. The 14-pounders will be 
variously distributed. There will be one on each bow forward 
on the gun deck, two on each quarter aft on the same deck, 
three in a bunch amidships on the main deck, and the rest on 
the hammock berths in fore and aft on the superstructure 
deck. Where mounted on the main and gun decks, they will 
be protected by local armour 2in. thick, of nickel steel. The 
The Tin. guns are separated one from the other by splinter 
bulkheads of nickel steel 2in. thick. 

The 3-pounders are mounted on the tops of the turrets, 
and on the superstructure deck and bridges, while the smaller 
pieces are placed in the fighting tops. All of these guns have 
wide arcs of fire, and are placed where they can best do their 
prime work of repelling torpedo boats, both surface and sub- 
marine, and of attacking an enemy’s light armour and 
unprotected parts and open gun stations. 

The ammunition and shell rooms are so arranged that 
about one-half the total supply will be carried at each end of 
the ship. The allowance is a very liberal one—amounting to 
nearly 600 tons, The ammunition for the 7in. and smaller 
rapid-fire guns will be conveyed by hoists directly from the 
ammunition rooms or passages to the deck on which required, 
or as near that as possible. These hoists will be driven at a 
constant speed by an electric motor, and will be arranged to 
deliver seven pieces per hoist a minute. The 7in. guns will 
have a hoist apiece. For the 3in. there will be fourteen 
hoists, and for the 3-pounders and 1-pounders there 
will be combined hoists. To supply the Tin. hoists 
there will be four ammunition conveyors, operated 
electrically, fitted in the passages and running directly 
from the handling rooms to the base of the hoists. 
These conveyors are really travelling sidewalks, and all 
the men have to do is to pass them from the door to the 
moving platform, and the platform delivers them wherever 
needed. This is an essentially novel feature, and will com- 
pletely revolutionise the rate of delivery heretofore attained 
anywhere. The turret guns have regular ammunition hoists, 
operated by electricity and leading directly from the handling 
rooms or the ammunition passages to the turrets. A compari- 
son between the batteries of these ships and the British battle- 
ship Commonwealth—rates of fire and muzzle energies being 
duly considered—show, according to United States authorities, 
the Connecticut and the Louisiana to be distinctly superior. 

The propelling engines will be vertical, twin-screw, four- 
cylinder, triple-expansion engines, having cylinders of 32-5in., 
53in., 6lin. in diameter, with a common stroke of 4ft., and 
a speed of 120 turns a minute at 18 knots. These engines 
will be in two separate water-tight compartments. Steam, 
at a working pressure of 2501b., will be supplied by twelve 
water-tube boilers of the Babcock and Wilcox pattern, and 
they will have a total grate surface of not less than 1100 
square feet and a total heating surface of 46,750 square feet. 
Forced draught will be on the closed ash-pit plan with a 
pressure of lin. of water. The three funnels will be 100ft. 
above the keel line. Feed water will be carried in the double 
bottom. The refrigerating plant will be equal to the cooling 
effect of a daily output of three tons of ice. This plant will 
be of the dense air type and will have leads to the magazines 
for use in case of a dangerous rise of temperature therein. 
The evaporating plant, of not less than four units, will have 
a daily output of 16,500 gallons of fresh water, and the 
distilling apparatus will have a diurnal capacity of 10,000 of 
drinking water. All of the ventilating blowers will be driven 
by electricity—those for forced draught by steam. There 
will be a laundry, a mechanical bread mixer, and a special 
bakery plant, apart from the regular ship’s galleys. 

The electrical generating plant will consist of eight 
100-kilowatt steam-driven generating sets, all to be of 
125 volts pressure at the terminals. There will be six elec- 
trically-driven generators for supplying power to turret- 
turning motors. The ship will carry six search-lights of 3Uir. 
pattern, and there will be no fewer than 1100 electric light 
fixtures otherwise, besides truck lights, signal lamps, and a 
number of diving lamps. There will be six portable vex.tilat- 
ing sets of } horse-power and forty-five 4; horse-power desk 
and bracket fans, and eight } horse-power bracket fans. 
These, with the thirty-three large blowers, will be able to 
keep up a pretty comfortable circulation of fresh air. All 
boat cranes, anchor cranes, deck winches, ash hoists, and 
tools in the machine shop will be driven by electricity. 

Wood will be reduced to a minimum, and all of it, with 
the exception of decks exposed to weather, and some few 
articles of furniture, will be fire-proofed. Asbestos sheathing 
and millboard will cover the outer hull plating in living 
spaces ; and metal ceiling will be fitted to the outer hull in 
all living quarters not sheathed with non-conducting material. 
Quarters will be provided for an admiral, his chief of stafi, 
the commanding officer, nineteen wardroom officers, nineteen 
junior officers, and ten warrant officers. The ships will carry 
twenty boats, including two 36ft. steam cutters and a fine 
50ft. picket launch, which will be especially useful for shore 
communication and in going from ship to ship in rough 
weather, and also in conveying landing parties. 

After a struggle, Congress finally agreed to authorise the 
construction of one of the battleships in a Governmental 
yard. The Connecticut will be built at the New York navy 
yard, and the Louisiana will be built under contract with 
some one of the private shipbuilding yards. An elaborate 
system of accounts has been planned in the Bureau of Con- 
struction and Repair, by which a close and accurate compari- 
son can be made between the Government-built ship and 
that constructed under contract. 

Mention should be made especially of the rapid-coaling 
arrangements in these ships. There will bea dozen derricks, 
six on each side, and power will be furnished by six 
electrically-driven deck winches. The derricks will be so 
arranged that three can be worked at a barge, and it will be 
possible to coal from four barges—two on each side—at the 
same time. There will be fixed coaling shoots inboard, 
instead of those bugbears, movable shoots, and all hatches 
and scuttles will be arranged to facilitate~the work. The 
derricks will swing in and out--automatically. The 
ships are marked improvements over any- of the battle- 
ships yet planned for the United States, and they are not, as 
they have been mistakenly described, merely improved 
Virginias—they are distinctly novel in many directions. An 
illustration of one of these ships as she will appear when 
complete appears on page 212. 
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CAPE TO CAIRO RAILWAY. 


No. III.*—CAIRO TO KHARTUM. 

Havine briefly dealt with the railways or projected 
railways from Capetown to Khartum, forming part of the 
Cape to Cairo scheme, it only remains to touch upon the 
section from Khartum to Cairo, all of which is in working 
order—the average time of transit being 4} days—and 
which completes the trans-continental railway. 

From Cairo to Luxor, a distance of 160 miles, the line 


THE 


is of 4ft. Sin. gauge, and thence to Assuan—390 miles— | 


of 3ft. Gin. gauge, as is the case with the Sudan railway 
to Khartum. As far as Luxor the line presented no 
engineering difficulties, and on this section there is only 


one important bridge besides that which crosses the Nile | 


at Cairo, but beyond this to Assuan a good deal of diffi- 
cult rock cutting was necessary. There is an express 


each way daily between Cairo and Assuan, with dining | 


ears to Luxor, performing the journey of 550 miles in 
about twenty-two hours. Now that the Assuan dam has 
been completed, the branch to Shellal wil] be closed, and 
Assuan station will be rebuilt and enlarged. At present 


there is no railway between the Egyptian terminus at | 


Assuan and the Sudan railway terminus at Wadyhalfa 
a distance of 225 miles--and the through traffic from 


Cairo or Alexandria is carried on by regular service of , 
} Going | 
up river against the stream, this section takes two and | 


mail steamers connecting with the mail trains. 


a-half days to cover, but a much shorter period on the 
down journey travelling with the current. There is, 
however, a project for 


Sudan lines by making a deviation to Korosko, thus 


connecting the Egyptian and | 


| 

| At Khartum the line in the direction of Capetown 
| stops for the present, and on the question of a possible 
| future connection by rail with the Trans-African system 
| I cannot conclude this article better than by quoting 
| two authorities whom I have approached on the subject. 
| A distinguished Sudan officer said to the writer a few 
| days ago :— 

The only possible southern extension from Khartum is up the 
| Blue Nile in the direction of Senaar and Roseires, and on by way 
of the Abyssinian frontier 
Uganda line. A railway 


owing to the masses of sudd or floating islands of vegetation the 
banks of the rivers are often miles apart, so that there would be a 
question not only of filling in great stretches of marsh, but also of 
making high embankments. I quite agree with Slatin Pasha 
about the importance of opening up communications by means of 
motor cars. Motor services are projected between Berbera and 
Kassala, between Khartum and the Ghezireh, and between 
Omdurman and El Obeid. 

In the course of an interview with Reuter’s representa- 
tive Major-General Sir Rudolf von Slatin (better known 
|as Slatin Pasha) expressed the following view on this 
question. He said:— 

Communication between the Sudan and Uganda is steadily 


improving, for the Sudd has been removed, and the waterway is 
open the whole year. A regular service of steamers runs between 


st Lake Rudolf, and then to join the 
agp of Fashoda and Gondokow to | 
Uganda is, I consider, quite outside practical calculations, for | 


Khartum and Kennisso, where passengers and freight are tran- | 


shipped to another steamer running tothe Uganda frontier. Since 
the opening of the Bahr-el-Ghazal through Colonel Sparkes, the 
Government has been engaged in opening the Djur River, which 
will allow steamers to run between Khartum and the heagquarters 
| station of the province at Wau, and obviate a long land transport 
| journey of 120 miles. With reference to the Cape to Cairo rail- 
way, in my opinion it will be quite useless and only a waste of 
money to continue the railway south from Khartum, Of course, | 


drove a circular disc or wrist plate, from which radiated 
the arms to the four valve stems. Now this disc is 
made in skeleton form, and many builders use two excen. 
trics, one driving the steam valves and the other driving 
the exhaust valves. The wrist plate in this case becomes 
a simple inverted T-crank, with the excentric rod 
attached to the vertical leg, and the two valve rods 
attached to the extremities of the horizontal leg. 

(A) Most of our engines are for very large units, and 
the speeds range from 60 to 100 revolutions. The Corliss 
engine running our works makes 120 revolutions, and we 
would not hesitate to run it faster if necessary. Several 
of our Corliss engines are running at 150 revolutions, 
with releasing gear, and are giving very great satisfaction, 
One of these is a belt-connected engine, with cylinder 
16in. by 30in. As to the best speed, we think anything 
from 80 to 125 revolutions can easily be maintained and 
with good results. 

(B) We have several Corliss engines running at 120 
revolutions and a few at about 130. We have no trouble 
in operating the valve gear at 130 revolutions; but, of 
course, the percentage of wear is greater, and the engine 
has a shorter life. We do not recommend such high 
speed, and, if left to our own discretion, we would not use 
more than 100 revolutions for medium-sized units, and 
less for large units. 

(C) We have our design of valve gear on a number of 
engines running at 120 revolutions, which is the highest 
speed we have so far been called upon to maintain for 
direct-connected generators. We see no reason why this 
should not be increased to at least 150 revolutions. 
Running at this speed, we shorten the stroke, so as to 
retain a normal piston speed of about 700ft. per_minute. 











TEWFIKIEH TERMINUS, 


avoiding some heavy rock work. At present the would- 
be passenger from Cairo to Capetown leaves the Nile 
steamer at Wadyhalfa and there joins the Sudan 
railway, which extends to the terminus of Helfaia, a 
distance of 575 miles, or 1350 miles from Cairo. The 
Sudan railway consists of a single line of 3ft. 6in. gauge. 
From Wadyhalfa the line does not follow the Nile, but 
leaves the river almost directly, and joins it again at Abu 
Hamed, 215 miles from Wadyhalfa, from which place 
there is a rise of 1000ft. Along this portion of the line 
there are nine stations at equal distances apart. At 
station No. 5 there is a good supply of water 60ft. to 7O0ft. 
deep. Each station possesses a siding, where trains can 
pass, but the buildings are quite primitive at present, 
and possess no conveniences at all. From Abu Hamed 
to Helfaia the line skirts the Nile up to the point of the 
junction with the Atbara, where the line crosses by the 
seven-span bridge built in America, each pier of which is 
built in the bed of the river. There are occasional 
bridges over the Khors or watercourses, but nothing of 
noteworthy engineering interest beyond the Atbara 
bridge. Between Abu Hamed and Helfaia the stations 
are 20 miles apart, the most important being Berber, 
30 miles to the north of the Atbara. After crossing this 
river the line again leaves the Nile at Shendy (80 miles 
from Atbara, and an important cavalry station with 
permanent barracks), and proceeds direct to Helfaia, the 
terminus station opposite Khartum. From Shendy the 
line cuts across the desert in order to avoid the 
Shabluka cataract on the Nile. Between the Atbara and 
Helfaia there are constant difficulties, owing to the 
heavy local rainfall, and to counteract this heavy 
eualvert work has been in progress during the past 
twelve months. So far this has been successful, 
for up to the present no wash-out has been reported 
during this rainy season. The workshops of the 
Sudan railway are situated at Wadyhalfa and Shendy. 
They are well equipped with modern machinery. The 
headquarters of the line are at Shendy, where there is a 
good store station. During the winter the Khartum 
express runs in each direction twice weekly between 
Helfaia and Wadyhalfa, but in the summer season it only 
runs once a week. It is a fine train, with dining, smoking, 
and sleeping cars, and runs smoothly and well. About 
half the engines employed on the Sudan railway are 
American locomotives, manufactured by the Baldwin 
Company, the remainder being of British make. Much 


inconvenience is occasioned by the shortness of rolling | 
Closed trucks are now | 


stock, particularly of trucks. 
being used with great success. 


we 





* No. JI. appeared August 15th. 
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recognise the necessity for a line of communication from north to 
south in order that produce may be despatched in either direction, 
and for this purpose our steamer service must be improved with 
the Uganda posts and beyond. From Khartum to Uganda is prac- 
tically impossible for a railway without the expenditure of immense 
capital, and in any case during the rains there would be so many 
interruptions that a line would be practically useless, As you have 
a waterway in this direction and a river navigable the whole year, 
it would seem a waste of time and money to build a railway which 
could never be relied upon. What is necessary for the pean 2 
ment of the Sudan is a railway from Berber to Suakin, not merely 
for the purpose of carrying export and import goods, but for the 
purpose of supplying us with fuel. If coal is not found—and I 
know nothing of the report that it has been discovered—this is 
urgently necessary, as in a short time the wood necessary for fuel 
for the steamers will become exhausted. This railway has, I 
understand, been decided upon in principle, and will, I hope, be 
commenced shortly. The general construction of railways in 
the Sudan will, for the moment, be too costly an undertaking, but 
the nature of the country lends itself to the introduction of motor 
cars. In the southern part of the Sudan the surface is quite 
sufficient for this purpose, although some work in the nature oi 
road cutting would be necessary. 
a regular service of heavy freight-carrying motors between El Obeid 


and the White Nile and between the Senaar Province and the Blue 


Nile. 








SPEED OF ENGINES FITTED WITH TRIP 
VALVE GEAR. 

THERE is a somewhat general impression that the 
Corliss type of valve gear is not satisfactory on engines 
making more than about 90 revolutions per minute, and 
in connection with the subject of high and low-speed 
engines for electric light service, which has recently been 
discussed in THE ENGINEER, an American correspondent 
has made some inquiry as to the speeds used by a num- 
ber of American engine builders for Corliss engines fitted 
with trip or releasing valve gear. These speeds range 
from 80 to 175 revolutions per minute. The inquiries 
were in regard to the ordinary and maximum speeds for 
such engines, and also as to the highest speed that is 
considered economically practicable for trip gears. In 
some cases builders have installed engines running at a 
higher speed than that which they consider the | 
economical maximum, the reason being that they were | 
built to meet the requirements or specifications of | 
purchasers. 


I advocate the establishment of | 
| gear. 





A DESERT STATION, MUTARIA 


(D) We consider 150 revolutions the extreme limit at 
which the Corliss releasing gear will work satisfactorily. 

(E) The highest speed at which any of our Corliss 
engines is run is 130 revolutions. We do not consider 
that the best economy can be obtained at above 120 
revolutions for this gear. . 

(F) We have engines for electric light plants which 
are running satisfactorily at 140 revolutions. We do not 
believe it advisable to run the Corliss releasing gear at « 
speed higher than 150 revolutions. 

(G) The highest speed which we have been using in 
our Corliss engines is 100 revolutions; but we believe it 
would be practicable and economical to run these engines 
at 125 revolutions. 

(H) We have operated Corliss engines with our valve 
gear satisfactorily up to 110 revolutions, but from our 
experience we do not think this should be exceeded. 

(1) We have several engines in operation at a speed of 
164 revolutions per minute, with a trip motion valve 
The largest of these is of 1200 nominal horse- 
power, carrying a daily average load of 2000 horse-power. 


' It is running a woollen mill in connection with some 


water wheels, the engine and wheels being connected on 
the same shaft. Our direct-connected engines at this 
speed are mostly of 400 to 500 horse-power. 

(J) For large engines we aim to keep the speed down 
to about 100 revolutions. The medium sizes we run at 
100 to 125 revolutions, and the small sizes up to 125 
revolutions, which is as fast as we want to run our 
engines. We believe, however, that medium size and 


‘small size engines can be run satisfactorily at 150 


revolutions. 

(K) We seldom advise the running of our Corliss 
engines at more than 100 revolutions, although some of 
our smaller sizes are giving perfect satisfaction at 110 
revolutions. Speeds higher than this are apt to cause 
excessive wear in the valve gear, and possibly give a little 
more noise than is comfortable in the engine-room. 

(L) We have a number of single engines up to 28in. 
cylinder diameter, heavy duty type, direct connected 


| to street railway generators, making 125 revolutions with 


very good results. his we consider the limit for Corliss 
valve gear, and would prefer. 100 revolutions, which is 
our maximum for compound engines. 

(M) We have built several : Corliss. engines for electric 


An abstract of the individual replies is given below, and | light plant which are running satisfactorily at 120 to 125 


special modifications of the valve gear. 
now has his own particular style of Corliss valve gear and | 
releasing gear, a reduction in bee 

of the objects aimed at. Original 


| it will be noted that some of the builders are introducing | revolutions. We consider this about the highest speed 
Fach ‘builder | we would recommend for a releasing gear. 


(N) A speed of 150 revolutions per minute is as high 


ht of parts being one | as we care to build Corliss engines for, and excepting in 
y the single excentric | rather small sizes we consider this too great. For engines 
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of about 1000 horse-power we seldom exceed 100 revolu- 
tions, and on very large engines we usually try to keep 
the speed down to about 75 revolutions. 

(O) The releasing gear on the Corliss engines which we 
build for electrical work will run as high as 125 revolu- 
tions on the smaller engines, and as high as 100 revolu- 
tions on engines of 500 to 1500 horse-power. This makes 
the piston speed about 800ft. per minute, which we 
consider is as high as it is good practice to go with the 
heavy reciprocating parts. 

(P) We have Corliss engines running at as high as 115 
revolutions, but consider 100 revolutions better for this 
valve gear. We have engines with gridiron valves 
running as high as 150 revolutions, but consider 125 to 
130 revolutions better practice. 

(Q) Under ordinary conditions we consider that the 
regular Corliss valve gear should not be run at more than 
125 revolutions, but we believe it entirely practicable to 
make a trip or releasing gear that can be run at a 
much higher speed, possibly up to 175 revolutions. We 
have built a number of special engines for high speed. 

(R) We have our engines in commercial service running 
at 125 revolutions, and are building a cross-compound 
engine of 800 horse-power to run at 150 revolutions when 
direct-connected to a 600-kilowatt generator. This has 
cylinders 2lin. and 42in. diameter, 30in. stroke; extra 
heavy frames cast in one piece, balanced disc cranks, and 
double excentrics for the independent operation of the 
steam and exhaust valves. It will be arranged for long 
range cut-off, about three-quarter stroke. We have also 
a smaller cross-compound engine running at 160 revolu- 
tions. All these have our special releasing gear, which 
we think could be successfully operated at 150 or perhaps 
even 175 revolutions. We do not consider it wise or 
economical to run a Corliss type of engine with ordinary 
gear at a higher speed than 120, and would not recom- 
mend it for over 100 revolutions. Everything now seems to 
tend towards higher speeds, and it does not seem that the 
engine-builder has any other choice than to build what is 
ordered. 

(S) We build a form of Corliss valve motion in which 
the release is accomplished by steam, and we have several 
engines with this gear running as high as 125 revolutions, 
but we consider 130 or 135 revolutions as high as it is 
practicable to use even this gear. The largest engine we 
have running at 125 revolutions is of 1000 horse-power. 
We do not consider that the ordinary Corliss valve gear is 
practicable or economical at speeds higher than 90 to 100 
revolutions, and even this is faster than we like to see 
them running. It may give even better results at speeds 
of 60 to 80 reyolutions. We are now building engines of 
the four-valve type with a non-releasing gear, for a speed 
as high as 225 revolutions. This has valves of the 
Corliss type, with three or more ports, and the cut-off is 
effected by a centrifugal governor. These engines are 
fully as economical as, and in some cases even more 
economical than, the Corliss engine. 

(T) We have occasionally run Corliss engines up to 
115 and 120 revolutions per minute, but these were 
exceptional cases. Our experience shows that 110 
revolutions is the practical limit, and we much prefer to 
make it less than 100 where possible. Even when every- 
thing is in the best condition the releasing gear is liable 
to fail occasionally at anything over 100 revolutions. Our 
experience with the high speeds has been in electric 
lighting plants and in paper mills. 

In our new engines we employ a positive motion slide 
valve, separating the steam and exhaust valves as in the 
Corliss type, putting the steam valves on one side of the 
cylinder and the exhaust valves on the other side. We 
thus not only operate the latter quite independently of 
the former, but by dividing both sets of valves we are 
enabled to place them ai the extreme ends of the chest 
and close to the cylinder wall. The steam valves can be 
controlled either by a fly-ball governor or by a shaft 
governor. With this arrangement we are not limited in 
speed by the valve motion, and we obtain an economy 
nearly equal to that of the rotating valve and releasing 
gear. The clearance is no more, except, of course, as 
it is modified by the shorter stroke. The cut-off, 
controlled by the shaft governor, gives a very satisfactory 
steam line, and the exhaust is independently operated by 
an adjustable connection. 

(U) The highest speed of any of our Corliss engines is 
120 revolutions. This is a cross-compound condensing 
engine, with cylinders 18in. by 36in. and 36in. by 36in., 
directly connected to a 2300-volt generator. The regula- 
tion variation no load to full load is within 14 per cent. A 
Corliss engine at the Trenton ironworks ran for many 
years at 175 revolutions, and we know of several other 
engines with releasing valve gear that have successfully 
operated at 150 revolutions. 

We have recently re-designed our entire valve gear so 
as to adapt it to speeds as high as are desirable on other 
considerations. We have reduced the diameter of the 
valves, made all parts double, used double excentrics, and 
placed the steam valve lever inside of the bonnet 
openings, instead of overhanging it on the valve stem. 
We have also placed the dashpots close to the cylinder, 
high above the floor, attached to the cylinder itself, 
abandoning the cushion chamber of the usual dashpot, 
and retaining only the vacuum chamber. This gives a 
great reduction in the weight of the dashpot plunger, 
rod and steam lever. We obtain a quiet, positive and yet 
delicate action of the dashpot, the closure being as 
prompt with }in. lift to the plunger as with the full lift. 
There is no rebound owing to the absence of compressed 
air in the cushion chamber, and for the same reason the 
smaller dashpot is more powerful. The double excen- 
tries enable us—while extending the range of cut-off 
under control of the governor—to adjust independently the 
compression of the exhaust, and secure quiet running. 
The absence of the wrist plate and of other excessively 
heavy parts reduces the inertia, and the effect as a whole 
is a quiet, prompt, and durable action. 

(V) We are now building some simple non-condensing 
Corliss engines to run at 136 revolutions, and our engine 





is so designed that we have no hesitation in running it 
up to 150 revolutions. It is, in fact, specially designed 
for the high speeds required in electric work, particularly 
for direct-connected engines. 

We think that 150 revolutions is about the limit for 
the trip or releasing type of gear, although on small 
engines such gear might be run somewhat faster. There 
would, however, be so little gained in economy over a 
non-releasing gear that it would hardly be worth while to 
consider higher speeds. We consider that for engines of 
about 1000 horse-power a speed of, say, 125 revolutions 
is about as high as we should care to run with a trip 

ear. 

: (W) We do not make a practice of installing Corliss 
valve trip gear for a greater speed than 120 to 125 
revolutions, and prefer less. For higher speeds we use a 
Corliss non-releasing gear, in which, by means of suitable 
idling motion in the valve connections, the speed of 
closing is equal to the accelerated dashpot. For speeds 
above 140 revolutions this is slightly quicker than the 
accelerated dashpot, and has the advantage of positive 
connection without trip. 


- 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Heavy earthworks.—Au example of the large scale on which work 
is done in America is afforded in the construction of the railway 
terminals and wharves in San Francisco Bay for the great Atchison 
Railway system. As no suitable site could be found on the 
water front it was decided to establish one on made ground, and 
the railway acquired for this purpose about 60 acres of land, partly 
mud-flats and partly under about 10ft. of water. A bulkhead 
wail of piles and cribbing, with rock filling, was first built, at a 
distance of 600ft. from the shore, and then came the problem of 
filling in. It was estimated that two million cubic yards of 
material would be required, and the company bought all the 
property upon a rocky hill about a mile from the work. This 
hill is now being levelled and cast into the bay to form the site for 
the railway terminus and yards, docks, &c. The hill is being 
attacked at three points or workings, one 15ft. above the other, 
and the rock is shattered by heavy blasti At each working is 
a steam shovel, or steam navvy, with a bucket of 34 cubic yards 
capacity, which loads the shattered rock into steel bogie wagons, 
each carrying some 40 tons of rock. For each working there are 
two trains of ten wagons, The train moves slowly along as the 
wagons are loaded, and when all are loaded a heavy locomotive— 
using oil fuel—hauls it away on a run of about two miles, and out 
upon temporary timber trestles across the site to be filled. Here 
the cars are dumped or unloaded by releasing the sides, 
which are hinged at the top. The weight of the load then swings 
the doors outward, and the rock slides down the sloping bottom 
of the wagon and over into the water. Gradually a rocky embank- 
ment is formed rising to the level of the trestle, and when it is too 
high a wagon with projecting wings on each side is run over the 
track to spread and level the pile of rock. As each embank- 
ment is built to the maximum width possible from one line of rails, 
it is abandoned and a newone commenced. When a ber of 


no gin of the desired capacity has yet been invented which wil] 
separate the lint from the seed without injuring the fibre. The 
old-style roller gin has the disadvantage of lack of capacity, but 
the saw gin—with ten times the capacity—tends to injure the fibre, 
Attempts are being made to improve the roller gin, making it of 
greater capacity, and applicable for the treatment of all kinds of 
cottons. The seed represents about 66 per cent. in weight of the 
cotton before ginning, There are two systems for baling cotton in 
round or cylindrical bales, in both of which the bales weigh only 
about 250 lb, instead of 450 Ib. to 5001b, These systems are the 
Bensonette, with a density of 35 1b. per cubic foot ; and the Lowry, 
451b., as compared with 224 lb. per cubic foot of the old square 
bales. The bales are about 18in. diameter and 36in. long. The 
Lowry system is also used for baling hay, &c. 

New American steel works,—The new works of the Commonwealth 
Steel Company, now approaching completion, will be 250 tons of 
steel castings per day. The contracts for construction were let in 
March, and the works will be ready to turn out 150 tons of castings 
o day by September, while the entire plant will be completed by 

arch, 1903. The buildings are of steel frame construction, with 
steel columns supported on concrete pedestals, and carrying stee| 
roof trusses. The main building has a large central bay covered 
by triangular roof trusses and a lantern roof. On one side of this 
is a similar but smaller building, while the other sije is flanked by 
a building with penthouse roof. The main columns of the large 
building have brackets for the crane runaways, The plant covers 
eight acres, and has railway connections. The first three of the six 
furnaces have been completed, with mould handling cranes, engines, 
air compressors, kc. The materials through the various stages of 
manufacture will be handled entirely by machinery, which wil! 
include that for charging the furnaces, making moulds, pouring, 
sand-blasting, annealing, finishing, and loading. The crancs, 
charging machines, sand mixers, and other stationary equipment 
will driven by electricity, while the moulding machines and 
doors of the furnaces will be operated by compressed air. The 
boiler plant will consist of water-tube boilers supplied with 
mechanical stokers, while the generators will be operated by low. 
8 direct-connected double-excentric Corliss engines. The 
electric and compressed-air plants will be in duplicate throughout, 
and the motors for the power-driven machinery and cranes will be 
of the dust-proof type constructed with automatic circuit breakers. 
In order that a failure of any of the machines may not be a source of 
delay, duplicate parts of each will be carr ed in stock for immediate 
substitution in case of a breakdown. The furnaces in the open- 
hearth plant will be of a special design adapted to burn fuel oil or 
gas. They will be of the basic open-hearth type, and, it is under- 
stood, the first of the kind to be used in thiscountry. The anneal- 
ing furnaces will be equipped with double combustion oil burners, 
in which the combustion is so nearly complete that chimneys will 
not be necessary. These furnaces will be continuous in operation, 
and will be under the supervision of an expert, whose duty 
will be to see that the castings are annealed at a proper and uniform 
temperature. The testing laboratory will be equipped with com- 
plete ap tus for making both chemical and physical tests, and 
the finishing department will have an outfit of hydraulic testing 
machines for testing finished castings. 

American railiray carriage and wagon works,—There are in the 
United States 65 establishments manufacturing railway and tram 
way carriages, goods wagons, Xc., besides 1296 railway shops or 
works for building and repairing a and wagons. The 65 
commercial works have a capital of £17,300,000, and employ 33,450 
persons, in addition to 1 managers, clerks, &c. The railway 
works represent a capital of £24,000,000, and employ about 
173,650 men, besides 7096 offivers and clerks. The largest number 





these are completed lines of rails will be laid close to the edges 
and material ——. to widen the banks until they meet, 
the rails being shifted to the edge as the widening progresses. 
The levelied site of the hill will be sold for residences. 

Tramcar transfer table and lift.—In the Brill Company’s tramway 
car-building works at Philadelphia, U.S.A., there has been installed 
a steel transfer table, with elevating deck or platform, which serves 
a two-storey paint shop. The steel underframe is 80ft. long, and 
is earried on eight wheels on four lines of rails, the length of travel 
being 200ft. This frame carries latticed steel columns, connected 
by struts at the ends, and surmounted by grooved sheaves. The 
platform carrying the rails is independent of the underframe, and 
attached to eight wire cables, whose ends are attached to winding 
drums driven by electric motors, The hoisting capacity is 20 tons, 
with a speed of 15ft. per minute. The height from the level of 
the first floor to that of the upper floor is 19}ft. The hoisting, 
travelling, and capstan gear are all operated from the one electric 
motor, the motions being controlled by three friction clutches, the 
levers of which are so interlocked that only one clutch can be 
engaged at a time. Automatic stops are provided at top and 
bottom to cut off the current and set the brake at the proper 
point. The mechanism between the motor and the hoisting drums 
is a train of spur gearing. A mechanical load brake is provided in 
this train, so that when the load is being lowered this brake is 
engaged, and a slight amount of power is uired from the 
motor to overcome the friction of the brake. is device makes 
it impossible for the load to run away or get beyond the coutrol of 
the operator. By means of the solenoid motor brake the momentum 
of the armature is checked as soon as the current is cut off by the 
controller of the automatic stop. An auxiliary hand brake is also 
provided as an additional precaution. 

Doubling the Grand Trunk Railway.—The Grand Trunk Railway 
has a double line practically all the way from Montreal to Toronto 
and Sarnia, opposite to Port Huron, U.S.A., 500 miles, It is now 
doubling the western division from Port Huron to Chicago, On 
this division, 335 miles in length, the doubling has been completed 
for 83 miles, and is being executed on 50 miles additional. In 
connection with this work the line is being straightened at some 
points, and the gradients are being reduced by deepening cuttings 
and raising embankments. All culverts are of concrete, except 
for the small sizes, where lines of cast iron pipe will suffice. The 
ordinary span for culverts is 12ft., and where the height of the 
embankment will not admit of a greater span, two of these 12ft. 
openings are built side by side. The concrete arch is reinforced 
by horizontal lines of old rails embedded in it near the intrados at 
the crown, the ends reaching nearly to the extrados at the 
haunches, These rails are from 2ft. to 3ft. apart between centres. 
The earth is handled on trains of ag ng ee wagons and unloaded 
from the wagons by a plough, which is hauled along the train by 
a wire cable from a winding engine on the car next to the loco- 
motive. For wideniog the embankments, the earth is then levelled 
off by a wing or spreader attached to the side of a wagon, which 
is run over the line. The second track is laid as soon as the road- 
bed is completed, and if this is at a different level from the old 
line, it is brought to the final position, and the old line then 
altered. For pulling permanent way on to a new roadbed, the 
windirg engine and cable of the ballast train are used. The line 
is pulled over in lengths of about 100ft., 6ft. to 8ft. movement at 
a time. 

Cotton ginning in the United States.—The cotton crop of the 
United States in 1901, as shown by the new census returns, was 
9,954,945 bales, of which 744,851 bales were of the round form now 
slowly being introduced. The total weight was 2,259,604 gross 
tons, the average weight per bale being 496 lb. for the square, and 
258 lb. for the round. Cotton is grown in sixteen States, and the 
number of ginneries or ginning establishments is 29,234. These 
are in operation for from one to four months during the year, and 
gin about 340 bales each. The average cost for ginning and balin, 
was 8s, 5d. per square bale, and 4s. 9d. per round bale, The tota 
value of the crop in 1900 was £87,657,005 for cotton, and 
£15,508,700 for 4,846,463 tons of cottonseed. The reasons why 
more long cotton is not grown are usually to the effect that only a 
limited territory is adapted to its culture, and that its yield per 
acre is less than that of short cotton. These are not considered by 
experts as being good reasons, and the real reason is probably that 





of ex cial works are in Illinois, which has 17, while Pennsy!- 
vania has 11, the remainder being scattered among fifteen other 
States. These 65 works had power plants ag ting 34,687 horse- 
power, 242 steam engines aggregating 32,293 horse-power, 3 gas 
engines of 85 horse-power, 9 water-wheels of 392 horse-power, 62 
electric motors of 1292 horse-power, and six other kinds of motors 
aggregating 565 horse-power. The railway works are situated in 
practically every State and Territory. In 1900 they built 272 loco- 
motives, and repaired 1,375,265 locomotives ; built 1371 passenger 
carriagesand 143,134 goods wagons, and repaired 8,376,769 carriages 
and wagons. The high and low points of the export trade in railway 
rolling stock from the 65 commercial works are as follows :— 


& 
1880 .. 120,000 
1883 .. 340,000 
1885 .. 80,000 
1891 .. 560,000 
MRE CP cg a: gel oar! eh ee ae 
ii: Se bos os apie noe a aap 
1895 .. 5 hPa ahs > oe ae 
1930 520, 


The output of these 65 works in 1909 comprised 979 passenger 
cars, 194 sleeping cars, 74 dining and parlour cars, 114 mail and 
baggage cars, 181 chair cars, &c.; also 116,590 goods wagons, with 
47,838 covered wagons, 28,857 coal wagons, 1717 furniture cars, 
2354 refrigerator cars, 1620 fruit cars, and 193 cabooses or goods 
brake vans. There were also built 935 tramway cars, of which 
902 were electric, 25 cable, and 8 for horse traction. The cars 
exported in 1900 went to 43 countries, including Great Britain, 
all the European countries, India, China, Japan, Turkey, Australia, 
Canada, Mexico, West Indies, and the South and Central American 
countries. 








TENDERS. 


SYDNEY BRIDGE. 


AFTER repeated extension of time, the tenders for the proposed 
North Shore bridge over Sydney Harbour have been sent in and 
opened with the following results :— 


£ s. d. 
Joseph Bentley, Leeds .. .. .. .. ... .. 1720,478 O 0 
Alex. Finlay and Co., Motherwell, Scotland .. 1,661,866 12 6 
* ve .. 1,517,604 16 0 
a ts .. 1,523,827 2 0 
Wm. Arrol and Co., and Head, Wrightson and 
oo cs Eee ee eee 
Cleveland Bridge and Engineering Company, 
ere ee eee ae 
Compagnié de Fiveslille, France.. .. 3,050,750 0 0 
~ E. and U. Bridge Company, England 1,843,855 17 0 
te ie 1,792,962 17 0 
a a 1,866,395 0 0 
J. Stewart and Co., Sydney .. 1,933,194 0 0 
if visa tie 1,593,216 0 0 
je “ 1,587,272 0 0 
ne 9 1,462,834 0 0 
a 3 1,221,152 0 0 
we a 1,112,859 0 0 
Gilbert Weaver, Sydney .. 1,775,207 2 0 


The designs are for a bridge 3000ft. long, without approaches. 
The work of considering the tenders is in the hands of a Bridge 
Board, specially appointed to consider the matter. 








THE Ratway CLus.—On Saturday, August 23rd, the Railway 
Club visited the Guildford running sheds of the London and South- 
Western Railway. Thanks are due to Mr. Drummond for having 
kindly given permission. On Thursday, September 4th, the Rail- 
way Cab will visit the London, Brighton, and South Coast 
Railway Works at Brighton. Members will meet at London 
Bridge and travel down by the 12.55 p.m. The opening meeting 
of the winter session will take place on cari “Yb September 11th, 
at the Memorial Hall, Farringdon-street, E.C., when Mr. G. F. 
Burtt will read a paper on the ‘‘ Locomotive History of the High- 
land Railway.” the chair will be taken at 7.30 p.m, 
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RAILWAY MATTERS. 


Tur London and North-Western locomotive “ Charles 
Dickens” has recently completed its two-millionth mile. American 
engincers will please take note. 

Tur: electrolysis of iron pipes in and around Boston has 
led the Metropolitan Water and Sewerage Board to advocate the 
use of the double-trolley system by the electric railways. 


Tu journey from the Bank of England to Twickenham, 
Hounslow, or Southall—over 12 miles—can now be accomplished 
a the Central London Railwayand the London United Tramways 
for sixpence. 

Wer understand that Mr. George Conaty, manager of 
the South Staffordshire Tramways, the President of the Birming- 
ham Association of Mechanical Engineers, has just been appointed 
manager to the City of Birmingham Tramways, 


Surveys are being made in the Irlam and Cadishead 
districts in connection with the proposed electric express railway 
between Manchester and Liverpool. It is hoped the construction 
will shortly be commenced, he railway may be completed carly 
in 1904. 

Iv is reported that Colonel H. A. Yorke, senior 
inspecting officer of railways, has been commissioned by the Board 
of Trade to proceed to America next month to report to the 
Board on the working of American railways, including both steam 
and electric lines. 


Tur construction of a broad-gauge railway in Corea 
from Seoul to Fusan is being proceeded with. The Japanese 
Government guaranteed 6 per cent. interest on the subscribed 
capital for a period of fifteen years, The estimated cost of the line 
is £9000 per mile. 

No?TWITHSTANDING the unusual precautions which are 
taken in connection with the working of the Glasgow electric 
tramways, the number of fatal accidents which occurred between 
June, 1901, and the end of May last was 22. The average 
speed of the cars from end to end of the routes is only 64 miles per 
hour. 

Tur Boston and Maine Railroad Company is about to 
have fifty locomotives changed to burn coke. About a dozen are 
now running in suburban service. = putting racks on the 
tenders engines can run 125 to 150 miles without coaling. The 
cost is just about the same as that of bituminous coal, and it is 
believed that a saving of £20,000 a year may be made in damages 
by fires set by locomotive sparks. 

Last week witnessed the opening for passenger traftic 
of the Hull and Barnsley Extension Railway, nine miles in length. 
There are three passenger stations on the line—Wath, Heckleton, 
and Thurnseo, and Moorhouse and South Elmsall. The district 
traversed is a very thriving one, but of course the chief importance 
of the new line is for coal traffic, a number of large new collieries 
heing brought by it into direct connection with the port of Hull. 


Tur total length of the Berlin tramway lines is 
S64. kiloms., which is about the distance from Berlin to Zurich. 
During the year 1901 nearly 82,000,000 kiloms. were covered by 
the tramears, and 330,000,000 fares were taken. The increase in 
passenger traffic over the total for 1900 was about 18 per cent. 
The average number of journeys made per head by the popula- 
tion --2,550,000—of Berlin and suburbs in the year 1901 was 129. 


A scHEME has been adopted by the Berlin municipal 
authorities for an electrically-driven shallow underground railway 
to connect the north and south of the city. The railway will be 
12-2 kiloms, long, of which 10-15 kiloms. are in Berlin itself, and 
the remainder in the suburb of Schineberg. The line will be for 
the greater part on the shallow conduit system, but it will pass 
under the Spree. It will be double track and standard gauge 
throughout. 

THE gauge of the Formosan railways is 3ft. 6in. with 
60 lb. rails generally, but 36 1b. rails are employed on a part of the 
main line and on the Taihoku-Tamsui section. The line is laid on 
wooden sleepers, Japanese chestnut tree, “‘hinoki”™ (Cham cypar/s 
obtusa), and Formosan timber being employed. The cost of con- 
struction has been, for the line, from 5208 to £15,625 per mile ; 
for the bridges, £38 to £81 per yard ; and for tunnels, from £25 to 
£50 per yard, 

Onkr of the first railway stations in this country to be 
lighted with acetylene was Polegate Junction, near Eastbourne, on 
the London, Brighton, and South Coast Railway, and another is 
Bytleet and Woodham, near Weybridge, on the London and South- 
Western. Quite recently the South-Western authorities have 
been getting in tenders for the use of the new light on the stations 
of their Meon Valley branch, the construction of which is now 
approaching completion. 


Tue work necessary for the substitution of electricity 
for steam on the Mersey Tunnel Railway is progressing rapidly, 
and it is confidently anticipated that the service will be completely 
transformed and electric trains running through the tunnel by the 
first week in December. So far as the passenger stations are con- 
cerned, there will be no physical change on the railway; but at 
Birkenhead Park Station the tunnel passengers connecting with 
the Wirral Railway must change to another platform for the steam 
trains, Entirely new rolling stock will be provided. 


On Thursday, July 3rd, one of the new tandem com- 
pound locomotives of the New York Central hauled a train of 
1091 tons from De Witt to West Albany, 140 miles, in 
1] hours 45 min., consuming about 12 tons of coal. The train left 
De Witt at 9 a.m. and arrived at its destination at &.45 p.m., 
making the average rate of speed about 12 miles an hour, which 
includes the usual stops for water and one stop for coal. The 
train had helping engines up the grades at certain places. There 
were eighty-seven cars and an eight-wheeled caboose. The lading, 
weighing 2734 tons, was mostly coal, and the weight of the cars 
was 1357 tons—a total of 4091 tons, 


In the south of Formosa the line has been completed, 
and is in working order as far north as Kagi, nearly 67 miles from 
Takow, thus, with the railways in the north, making in all some 
143 miles over which traffic is running. It is hoped to extend the 
line for traffic to Chuko, over 11 miles beyond Shinchiku, by 
September next, and to Byoritsu, about 10 miles further, by 
March, 1903, whilst in the south the line will be completed to 
Tarimu, 144 miles north of Kagi, within the current year; 
16,490ft. of bridgework have already been put in position, and 
21,059ft. remain to be built before the line is completed ; 1652 
yards of tunnelling are in use at present, and a further 5847 yards 
remain to be constructed. 


lor some time past the Imperial authorities have 
been engaged in considering a plan for developing Russia's export 
trade between Odessa and Novorossisk and various foreign ports 
and the Russian harbours in the Far East. The Ministry of Ways 
of Communications has just come to an arrangement with the 
Ministry of Finance for the conveyance of various classes of Russian 
goods direct from various stations on the Russian railway system 
to the ports of Odessa and Novorossisk. The railway freight for 
these articles of export will be lowered from 25 to as much as 
50 per cent. of the rates now in course, Not only will these goods 


he carried on the ordinary railways, but they will be collected on 
the Trans-Caucasus, the Central Asian, the Siberian, the Trans- 
Baikal, and even the Ussuri railways to be shipped from the Black 
Sea ports to 21 Danubian ports, to 25 ports in the Levant and 
Mediterranean, to 8 ports in the Red Sea, Indian Ocean, and Pacific 
Ocean, and to 5 Russian ports in the Far East. 





NOTES AND MEMORANDA. 


Av her official speed trials, the new man-of-war Maine 
proved herself the fastest American battleship. She attained a 
speed of 18-4 knots. 


MESSAGES were exchanged by wireless telephone on 
Sunday between Sassnitz and Kelberg, two German towns 106 miles 
apart. 


One thousand and twenty-six passengers sailed from 
Southampton for New York on Saturday on board the American 
liner St. Paul, 


EXPERIMENTS show that oxide of copper and nickel 
resist a prolonged action of sea water and atmospheric air, so that 
if it were possible to cover condenser tubes with these materials 
they would resist destruction. 


A sHoRT time ago trials were made in some mines of 
Upper Silesia with coal dust for blasting purposes ; the result is said 
to be encouraging, and the experiments are to be continued in one 
part of a mine spacially devoted to that purpose. 


Gas engines using blast furnace gas are to be built 
to supply blast to four of the new furnaces which the Lackawanna 
Steel Company is building at Stony Point, near Buffalo, N.Y. 
— will the first example of this practice in the United 
States, 


SPEED records made by motor cars are becoming as 
common as bicycle records were a few years ago. A Frenchman, 
M. Gabriel, driving a Mors motor car, has succeeded in lowering 
the world’s automobile record fora kilometre to 26% sec., travelling 
at the rate of 1364 kiloms. an hour. 


THE number of accidents with domestic oil lamps 
reported by the London County Council’s inspectors during the 
past year was 204—exact'y the same as in the previous year. The 
number of fatal cases, however, fell to eighteen, the smallest 
number reported for some years, [wenty-one lives were lost in 
the eighteen fatal cases. 


Tuer total value of the products of clay in the United 
States during 1901 was over £22,000,000, as compared with some 
£19,250,000 in 1900. Of this total brick and tile represent 79-62 
per cent, The total value of all imports of clay and products of 
clay was £1,936,500, and the value of clay wares exported from the 
United States was only £213,700. 


A CHARACTERISTIC arch construction with three joints, 
for bridges and buildings, invented last year by the Geheimrath 
Orth, has been patented in Germany. The invention leads toa 
reduction in weight and 10 per cent. economy in cost, and allows 
at the same time of wider spans. The system has been tried, and 
is said to have proved successful with a tlood bridge over the 
Emschar. 


Tuer number of furnaces in blast in the United States 
on June 30th, 1902, was 236, against 266 on December 31st, 1901, 
and 259 on June 30th, 1901. The number idle on June 30th, 1902, 
was 125, On thesame date there were 28 blast furnaces in course 
of erection in the United States, of which 2! will use cok for fuel 
when completed, two will use anthracite coal and coke mixed, and 
two will use charcoal. 


Tue total output of pig iron in the United States in the 
first half of 1902 was 8,808,574 tons. This compares with 
7,674,613 tons in the first half of 1901, and 8,203,741 tons in the 
second half of 1901. The increase in production in the tirst half 
of 1902 over the second half of 1901 was 604,833 tons. The united 
production of the second half of 1901 and the first half of 1902 
amounted to 17,012,315 tons, 


Tue largest steam turbine unit for electric generating 
urposes is claimed by the Americans, and is now in use by the 
artford Electrie Light Company. It has a rated capacity of 

1500 kilowatts, but has developed 2000 kilowatts with little loss of 
efficiency. The length of the set over all is 33ft. 3in., extreme 
width &ft. 9in., and floor space covered 291 square feet. The 
weight comes out at 116 1b. per kilowatt. 


In an article in the Law Times on Workmen's Com- 
pensation Acts and the Employers’ Liability Act for 1901, it is 
stated that in the majority of cases compensation is settled by 
agreement. So far as cases under the Workmen's Compensation 
Acts are concerned, those dealt with by the County-court judges 
and arbitrators show a distinct tendency to increase, the totals for 
1899, 1900, and 1901 being 999, 1145, and 1370 respectively. 


An American contemporary asserts that a firm in Pitts- 
burg has been laying down some machinery for the rolling of black 
late under an entirely new process. The details of this process 
owe not been made public, but it is said that if it proves to be as 
successful as anticipated it will completely revolutionise present 
methods of manufacture of tin-plate, particularly as regards the 
black-plate rolling. The new machinery is expected to be finished 
in September. 

A BENZINE locomotive has been used in a mine of the 
“ Vereinigten Kinigs und Laurahiitte.” Its length is 2-6 metres 
and its breadth 0-98 metre, so that it can be placed easily on the 
cage and pass with security the safety walls. It is of 8 horse- 
power, and can be used for the traction of twenty loaded cars each 
of nearly a ton gross weight. The consumption of benzine for a 
ten-hour shift is 10 kilos, The ignition is performed by the 
electric spark of an accumulator battery. 

Tur Rooang voleano, which is about 35 miles from 
Banjoewangie to the west, is, as a rule, ey Kaw only a ver 
slight column of smoke being visible. On May Ist it commen 
to throw up large columns alternately of black and white smoke, 
the whole mountain being at times quite hidden with the smoke. 
This continued until May 4th, when it again assumed its usual 
peaceful appearance. It is curious that this should have occurred 
about the same time as the big affair in the West Indies. 


A German mining engineer named Ark, of the Miihlen- 
bach Mine, near Ehrenbreitenstein, has patented an improvement 
in open safety lamps, which consists in the introduction of circular 
burners. In the body of the lamp a small pipe is fixed, and on 
this pipe the wick is fastened. he lower end of the pipe is in 
free contact with the air, so that fresh air can reach the flame 
freely, and thus render the combustion more complete. By this 
means smoke and soot are avoided and the illuminating power 
increased. 


Tar imports into Germany during the seven months, 
January to July, 1902, amounted to 23,800,000 tons of 1000 kilos., 
as against 25,100,000 tons in 1901. The exports were 18,800,000 
tons, as against 17,800,000 tons in 1901. The principal decrease 
was in the imports of wood, cereals, coal, and iron ore. The 
imports of wool, petroleum, and flax have increased. The increase 
in the exports was largely due to the trade in raw and manufac- 
tured iron to England and the United States. On the other hand, 
the export of machinery has considerably decreased, 


THE engineer's annual report of the Mersey Docks and 
Harbour Board states that 4,930,140 tons of sand were removed 
from the bar and the shoals in the Queen’s and Crosby Channels 
during the year ending July Ist, the quantity of sand removed 
from the bar since the commencement of dredging there in 1890 
being 27,866,590 tons, and from the shoals in the Queen’s and 
Crosby. Channels 34,800,930 tons. The depth on the bar-at low 
water spring tides is now about 27ft. The total expenditure in 
the engineer's department la-t year amounted to no less than 
£1,315,853, 





MISCELLANEA. 


No. 2 subMaARINE boat was taken out into the Solent 
on Wednesday by No, 42 torpedo boat, and submerged off Stokes 

ay. 

THE Hamburg-America liner [iirst Bismarck, while 
crossing the Atlantic, has broken her starboard thrust-shaft. With 
the port engine alone. however, she is able to maintain a speed of 
15 knots. 


At a recent meeting of the Staveley Coal and Tron 
Company's directors it was resolved that, owing to the miners’ 
strike, the company will be reluctantly compelled to give all their 
employés one week's notice on Saturday next to cease work. 


Tue authorities of Sheffield University College have 
adopted a site at Western Bank for the new university buildings, 
the technical department remaining at St. George’s-square. The 
estimated cost of the scheme is £53.000, of which £48,000 has been 
promised. 

A commission will meet next month in St. Petersburg 
for the purpose of considering the project for constructing the 
Viborg Canal. This project, which has been drawn up by the 
Finnish Senate, is intended to bring Lake Ladoga into direct 
communication with the Gulf of Finland. 


Tue Martell Scholarship in Naval Architecture, offered 
for competition for the first time this year, has been awarded by 
the Council of the Institution of Naval Architects to Mr. I. 
Woollard, of the Thames Ironworks, Blackwall. The scholarship 
is of the annual value of £50, and is tenable for three years. 


A TELEGRAM from Christiania states that great veins of 
iron have been discovered in the neighbourhood of Vadsii, Expert» 
consider the deposits incomparably rich, there being veins of from 
70 to 200 metres, covering a field of 15 square kilometres. It ix 
said that a great part of the ore tested contains from 50 to 60 per 
cent. of iron. 


A PRIZE equal to about £465 is offered by the State of 
Mexico to the person or firm making or putting into working order 
within three years an artesian well in the city of Odxaca, or in the 
towns of Xochimileo and San Felipe del Agua and Hacienda de 
Aguilera. Those undertaking the work will be exempt from all 
taxes and enjoy other advantages, 


WE have received from the Fairbanks Company for 
review a little table for converting American dollars into English 
pounds. Firms having business relations with America have often 
to refer to American catalogues and price lists, and this table is 
especially designed for convenience in such reference. There are 
also a few notes on the metric system. 


THE nineteenth Congress of the Sanitary Institute will 
be held at Manchester from September 9th to 13th. On Wednes 
day, Thursday, and Friday there will be meetings in the mornings 
and garden parties or visits to places of interest in the afternoons. 
The inaugural address to the Congress will be delivered in the 
Whitworth Hall, Owens College, by the Right Hon. Earl Ezertoa 
of Tatton. 


Tue new harbour works which are destined to make 
Naples one of the best commercial harbours in Italy are progress- 
ing rapidly. and it is hoped that they will be finished in two years. 
The Molo di San Vincenzo is now definitely finished, and affords 
sufficient protection for the largest ships, while the inner harbour 
has been so much improved that vessels of the deepest draught 
can come safely alongside and discharge their cargoes. 


Tue Ohio State Licence law has been amended during 
the last session of the legislature, reducing the size of boiler which 
may be operated by an unlicensed engineer from 35 to 30 horse- 

wer, requiring everyone who makes application for a licence to 

ave had at least one year’s practical experience as a fireman or 
oiler, and making it the duty of the district examiner to notify the 
unlicensed engineers within his district to apply for licences, 


A sMALL-POx hospital is, says Cold Storage, to be built 
near Winnipeg, and the drainage will enter the river just above that 
—— from which the city’s supply of ice is taken. The city 

ealth officer, in reply to objections, stated that the drainage would 
be disinfected, that the river soon purified itself, and that small- 
pox was not a water-bred disease, ‘‘ Yet we imagine,” remarks our 
contemporary, ‘‘that an ice factory ought to do good business at 
Winnipeg, provided, we may add, that well water is used.” 


Ir is reported from across the Atlantic that American 
agricultural manufacturers are forming a combination called the 
International Harvester Company, which will permit them to 
decrease working expenses to such an extent that they expect to 
have no difficulty in underbidding British makers in the South 
African markets. A capital of about £24,000,000 has been sub- 
scribed, and papers of incorporation were filed in the State of New 
Jersey on the 12thinst. This is in return for our ‘open door” 
policy. 

H.M. cruiser Hyacinth, which is under orders to 
carry out another trial trip to Gibraltar and back with the 
Minerva for the information of the Boiler Committee, will not 
be able to commence the trial for some weeks, owing to defects. 
The Hyacinth is fitted with Belleville boilers, and has lately had 
propellers of a special pitch adjusted. The Minerva, fitted with 
cylindrical boilers, is expected at Plymouth in a day or so. The 
Hyacinth’s defects, which will necessitate her being docked, consist 
mainly of leaky feed-pumps. 

THE brown coal industry in Bohemia for the year 1901 
was affected by the reduction in home consumption, consequent cn 
the depression in the great coal-consuming industries, and for a 
similar reason the export to Saxony was diminished. During the 
first quarter of the year the export exceeded that of the same 
period in 1900 by 141,082 tons, but this increase was due to the 
great strike in the mining districts which prevailed during the 
early months of 1900; but the total export for last year from 
Bohemia fell about 500,000 tons below that of the previous year, 
and about 200,000 tons below 1899. 


As previously mentioned in these columns, the scheme 
for holding a British and Colonial Exhibition at Capetown for a 
period of four months from November, 1903, to February, 1904, 
is making progress. The patronage of Lord Milner, the High 
Commissioner for South Africa, has been secured. The site upon 
which the Exhibition is to be held has already been chosen. It 
adjoins the Botanical Gardens, and is within five minutes’ walk of 
the Town Hall. The contract for the construction of the necessary 
buildings has also already been signed. The promoter and general 
manager of the Exhibition is Mr. A. P. Baker. 


AccorDING to American advices a new time fuse for 
armour-piercing projectiles has been invented by Brigadier-General 
Crozier, the head of the United States Ordnance Department. We 
are informed that with a shell equipped with this fuse and loaded 
with the powerful secret explosive discovered by. the ordnance 
experts, fired from a 12in. gun, a penetration of l4in. of Krupp 
armour has been secured before detonation. The army 12in. rifle, 
with which the tests were made, is heavier than the navy 12in. rifle, 
and is not regarded as suitable for use on shipboard, but to the minds 
of the military authorities it is clear that there is notan armourclad 
in any foreign navy that has armour tough enough to withstand 
complete penetration by the 12in. shell tilled with the new high 
explosive and detonated by the new fuse fired from an army rifle. 
All this must be taken for what it is worth. The high position 
held by General Crozier, however, entitles the statement to con- 
sideration, 
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TO CORRESPONDENTS. 


&@ Inorder to avoid trouble and confusion we find it to inform 
correspondents that letters oy inquiry addressed to the public, and intended 
for insertion, in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers recei by us may be forwarded to their destination. No 
See ee nee ee which do not comply with these 

rructions. 


&@ Ali letters intended for insertionin Taz ENGINEER, or containing 
, should be accompanied by the name and address of the writer, 
not necessarily for lication, but as a proof oy good faith. No notice 


whatever can be of anonymous communications. 
427 = Wecannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 
REPLIES. 


B. (Glasgow).—The on’y course we can suggest is that you should write 
to the Société de Laval, Rue de la Victoire 48, Paris, direct. 

W. F. B. (Romsey).—The instrument is made by the Universal Drafting 
Machine Company, of Blackstone-building, Cleveland, Ohio. 

J. P. M. (Sturminster Marshall).—There is nopuzzle whatever about 
chimney draught. Hot air or hot gas of any kind is lighter than cold 
gas. The column of gas in a factory chimney weighs less than the 
external air, which overbalances the contents of the chimney and tries 
continuously to expel them. You will find the whole question fully 
dealt with in almost all treatises on boilers. 


INQUIRIES. 


THE “PARIS” BOILER. 


Sir,—Can any of your readers oblige us with the name of the manu- 
facturer of the ** Paris” boiler’ 
London, August 27th. H. H. anv Co. 
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RAILWAY ECONOMY. 


Tue fall which has taken place in the value of 
railway shares has stimulated the sufferers to com- 
plain. It is an instructive fact, in a way, that these 
complaints are vague. Shareholders think that 
something ought to be done, but precisely what, it 
is evident they do not know. An example of this 
was supplied by the clever speech made on the 
13th inst. by Mr. Burdett-Coutts during the half- 
yearly meeting of the London and North-Western 
Railway Company. His contention in the main is 
that there is too much competition and rivalry, and 
that American railways are so managed that the 
cost of working them is much smaller than the 
cost of working British railways. This is, of 
course, a very old story. The defect in the whole 
argument is that those who use it are apparently 
unable to suggest the course that railway managers 
ought to pursue. Up to a comparatively recent 
period American railway ‘property represented 
millions of British capital wasted. Bankruptcy and 
receiverships followed the so-called development of 
the country. It is true that lately United States 
railway property is acquiring value; but this in no 
wise affects the position of the unfortunate original 
shareholders, and much of the prosperity is due to 
enormous reductions in capital and the sacrifice 
of “ watered” stocks. The history of American rail- 
way finance does not supply precedents which could 
be followed with advantage in this country, 
and so we come back to the original suggestion that 
‘something should be done,” but precisely what, we 
are not told. So excellent an authority as the 
Statist, writing on railway reform, earnestly advises 
railway managers to “compile ton and passenger 
mileage figures that they may have accurate data 
both of the loading of their own wagons and trains 
and of the loading of other companies, in order that 
the efficiency of their officers may be tested.” 
Writing of this kind is to be deprecated, because it 
weakens the hands of the reformer. It is based on 
a tolerably complete ignorance of the inner life, as 
we may call it, of railways, and manifests no know- 
ledge of what is really done by traffic managers, 
locomotive superintendents, and even chairmen. 

There is a hidden literature of railways which is 
none the less potent because the outside public 
never sees a line of it. If the Statist only knew 
something of the enormous mass of data collected, 
compiled, and used by those who control our rail- 
ways, the advice we have quoted would not have 
been tendered. But, apart from all this secret 
information, we have the railway returns, printed 
and published by Act of Parliament every year. 
Our contemporary asks, as we have seen, for ton 
and passenger mileage. If he will turn to the Blue- 
book for 1891, he will find that data of this kind are 
available to the whole world at the price of one 
shilling. Here, for example, are a few of the 
figures up to December 31st, 1901, for the London 
and North-Western Railway :—Miles open, 1937; 
total number of passengers, 81,512,290; minerals 
carried, 33,185,907 tons; general merchandise, 
9,537,177 tons; miles run by passenger trains, 
26,657,263; by goods and minerals, 21,285,217. 
Then follow particulars of all the receipts of every 
kind. The statistician will find here a happy hunting 
ground. If we take the receipts for minerals, for 
example, amounting to £2,795,599, and divide the 
tonnage by it, we find that nearly 12 tons are 





carried for a sovereign. The mileage treated like- 
wise tells how far the 12 tons were carried, and 
soon. Our readers may rest assured that it is not 
from ignorance concerning things of this kind that 
railways are not conducted economically. Saving 
must be sought in quite a different direction 
and, as we have often had occasion to point out, it 
largely depends on the general public whether it 
can or cannot be effected. In one word, the rail- 
ways of every country are very much what the 
people of that country would have them to be. 
Take, for example, the large wagon question. For 
many years attempts have been made without suc- 
cess by the railway companies to introduce them. On 
the Great Western several built to carry coal found 
ultimate sporadic employment in conveying broccoli 
from Cornish farms to London. The conditions 
under which transport is conducted in this 
country appear to be those which best suit the 
manufacturers and traders, and the railway com- 
panies have to accept the position. 

If railway property is decreasing in value and the 
cost of working augments, it is essential that the 
would-be reformer should in the first place make 
sure of his facts, and then advocate a distinct 
policy. Thus, for example, the apostle of big 
wagons should first get up a popular movement in 
favour of them. He must enlist the colliery pro- 
prietor, the shipowner, the brewer, the grain dealer 
—in short, everyone who has to transport goods or 
minerals in bulk—on his side. The railway com- 
panies ask for nothing better than the introduction 
of any device or expedient that will reduce working 
expenses ; but it is most unreasonable to blame the 
traffic managers of our railways for not adopting 
a wagon that seems to be thoroughly unpopular 
with those who use wagons. Again, it is a familiar 
fact that our passenger trains are at least twice as 
heavy as they were a few years ago. This increase 
in weight is entirely due to the desire of the 
travelling public for luxury. The dining car weigh- 
ing 30 to 35 tons has taken the place of “ Mugby 
Junction” with its sandwich and its glass of ale. 
Rates have augmented enormously. Lord Stal- 
bridge told his hearers that the rates and taxes paid 
by the London and North-Western Railway Com- 
pany now amount to a1 per cent. dividend. Then 
we have the action of the Board of Trade, as 
representing Parliament, continually insisting on 
the introduction of some new and costly device 
intended to diminish risk or improve the position 
of the company’s employés. Thus, on the 8th inst., 
no fewer than nine new rules came into force under 
the Railway Employment Prevention of Accidents 
Act of 1900. The rules refer to:—(1) Labelling 
wagons; (2) movement of wagons by propping and 
tow-roping ; (3) power brakes on engines ; (4) light- 
ing of stations or sidings; (5) protection of point 
rods, &c.; (6) construction and protection of gauge 
glasses; (7) arrangement of tool-boxes, &c., on 
engines ; (8) provision of brake vans for trains upon 
running lines beyond the limits of stations ; (9) pro- 
tection to permanent way men when re-laying or 
repairing permanent way. All these things represent 
expenditure. We have said before, and we repeat, 
that the railways of Great Britain are, take them for 
all in all, the most nearly perfect in the world. But 
the attempt to attain this perfection involves an 
enormous outlay. It is not wonderful that owners 
of railway property should protest; but they must 
bear in mind that it is impossible to live ina mansion 
and keep a carriage and horses for the same amount 
as will suffice to pay for a suburban villa and an 
occasional cab. Luxury, safety, and speed are not 
to be had for nothing, and if we add an enormous 
increase in the price of labour it will be understood 
that it is late in the day to charge those who work 
our railways with incompetence. At all events, the 
reformer up to the present, has, as we have 
explained, gone the wrong way to work. Let him 
in the future fix on some definite defect in our 
railway methods, assure himself that a change is 
practicable, and then press home the necessity for 
this change with all the energy in his power. As 
matters stand, the reformer is unconvincing, and a 
reformer who does not convince is regarded simply 
as a bore. 


CORRUPT WORKS MANAGEMENT. 


Ir is with mixed feelings of amusement and 
annoyance that we read an article in the current 
number of the Engineering Magazine. In it, one 
Mr. T. Good, without advancing any proof beyond 
his own observation, levels at the managers, fore- 
men, gangers, and men of British workshops, the 
accusation of gross corruption. Starting with the 
belief that there is real cause for alarm in the present 
condition of British industries, he tells us that this 
lamentable condition of affairs has been reached 
because merit is not recognised. Social influence 
is at the bottom of the appointment to the higher 
positions of trust, whilst the workmen and labourers 
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depend for their occupation on influences of a much 
more doubtful character. Thus the best man never 
has a chance, and Mr. Good is convinced by a varied 


experience “beyond the shadow of a doubt that | 


honest workmanship seldom pays.” Promotion is 
no longer to be gained by the workman by skill or 
industry, but by regular attendance at the “same 
place of worship or the same public-house” as his 
foreman attends; by systematic tipping, bribery, 
and treating of the foreman; by buying from shops 
in which the foreman is interested ; and, finally, by 
borrowing money—at a scandalous rate of interest 
—from the foreman. 

There is just that small element of truth in what 
Mr. Good says, and just that modicum of wisdom 
that make it impossible to give a categorical 
denial to his shameful allegations, or to condemn his 
paper as a whole. Perhaps the best course would 
be to leave it alone, but that is ‘‘agin human nature.” 
We cannot silently listen to accusations which we 
know to be false without protesting. Mr. Good, it 
is scarcely necessary to say, gives us nothing but 
his word for the accuracy of his statements. He 
hints darkly at a case he could quote, and he has 
prevailed upon the editors to preface his remarks 
with something approaching support. But that is 
all. For the rest we have to take his statements or 
leave them without proof or argument. But as he 
appeals only to his own experience, so we may 
appeal to ours, and it is very different indeed 
from his. He tells us that at least 90 per 
cent. of the promotions that have come under 
his personal observation have been bestowed 
upon men other than those best fitted for the 
honours. Now, either his experience has been very 
unfortunate or very limited. For if it were anything 
like general, what would be the result? Mr. Good 
himself tells us that “ he could quote a case where a 
firm employing about five thousand men were 
rendered bankrupt, their plant and machinery laid 
idle, and the whole district in which the works were 
situated thrown into industrial chaos,” through the 





very system of bribery and corruption which we | 


have outlined above. 
understand that the system leads toa“ crash.” But 
surely there must be more than one bad case out 
of the thousands that would make up his 90 per cent. 
Where, then, are the others? Are we to under- 
stand that their turn is coming, or that a special 
Providence has stepped in to protect them? Or 
shall we not rather believe that Mr. Good has 
generalised on very limited experience, and has 
made universal an evil which is only localised 
and sporadic? We do not wish to deny that 
managers sometimes get their appointments by 
influence, and that the manager makes his friend a 
foreman if the choice lies with him. We do deny, 
however, that it follows in either case that the man 
is unfitted for the post. Owners are not so blind to 
their own interests as to retain the services of 
a bad manager, nor the manager so fond of trouble 
that he will tolerate a bad foreman. The whole 
system of present-day shop management in 
engineering works militates against such a state of 
affairs as Mr. Good depicts. It may exist in other 
industries over which supervision is less excellent, but 
we say that in any works moderately well managed 
it would be as impossible for the foreman to 
deceive the manager to the extent we are asked to 
believe as it would be for the manager to deceive 
the stores and account department. In very small 
works—and we are inclined to think that it is in 
such that Mr. Good has gained his exceptional 
experiences — where time-keeping, store-keeping, 
and a good deal of account-keeping are in the 
manager’s or foreman’s hands, such corruption to a 
limited extent may very possibly be found; but we 
can only be amused by the idea that it is sufficiently 
universal to be stigmatised as “a very real and great 
evil in every-day operation,” or that there is even 
remote justification for the charge that “ present- 
day methods of workshop management constitute a 
national disgrace !”’ 

If, however, Mr. Good has been led into extra- 
ordinary exaggerations, there is an element of 
wisdom at the bottom of them, and just as the sani- 
tary agitator succeeds in making his hearers believe 
in the existence of microbes as soon as he 
has magnified them many million times on a 
sereen, so Mr. Good’s article may enforce atten- 
tion to a defect which undoubtedly does really 
exist. The keynote of his article is the lack 
of appreciation of individual merit. The good man 
gets no more reward than the indifferent or 
mediocre. That is not as it should be, but Mr. 
Good must take his complaint to the right quarter. 
It is not to the managers and owners of works that 
he must address himself, but to the men them- 
selves. We have been at considerable pains to 


show in these columns recently that the premium 
system affords an excellent method of rewarding 
every man according to his abilities. 


The adoption 


Evidently, then, we are to| 





of that system in one of our largest industrial centres 
is now in the balance. Will the men accept it ? 


THE REPAIR OF PERMANENT WAY. 


THE report of Lieut.-Col. P. G. von Donop, R.E., 
to the Board of Trade on the railway accident at 
West Croydon on July 9th last has just reached us. 
it is by no means reassuring reading. We have, 
for obvious reasons, refrained from making comments 
until after its appearance. Briefly told, the story of 
the accident is as follows :—The train, consisting of 
a six-wheels-coupled radial tank engine and five 
vehicles, with a total of twenty-six wheels, was 
travelling on the down main line, and just passing 
the West Croydon signal-box, when all the vehicles 
of the train were derailed, the leading two being 
thrown over on their sides across the lines. The 
engine did not leave the metals. The coupling 
between it and the train broke, and the engine 
itself ran on into the station without sustaining any 
damage. Asa result of this accident, no less than 
forty-five passengers received injuries, some of them 
serious. 

The damage to the rolling stock and permanent 
way was also considerable. At the time of the 
accident the train was travelling at a speed which 
was variously estimated at between 15 and 30 
miles an hour. The approach to the station from 
the north is on a left-hand curve of 164 chains 
radius, and it is on a falling gradient of | in 40. 
We need not go into minute details as to the investi- 
gations pursued, and the methods of deduction 
employed by Colonel von Donop, but may say that 
he came to the conclusion that the accident origi- 
nated in one pair of wheels becoming derailed. The 
wheels were derailed to the right of the line—that 
is to say, on the outside of the curve. The leading 
vehicle was overturned, this accounting for what 
happened to the remainder of the train. Very 
shortly before the accident, so we understand, a 
heavily laden school treat train had passed over the 
same metals in safety. 

Thus far the details do not disclose anything 
extraordinary. The same sort of accident has been 
known before. We cannot, however, call to mind a 
case where such gross negligence has been appa- 
rent. We have no wish to add needlessly to the 
trouble of the man who undoubtedly — though, 
at the same time, most certainly unwittingly— 
was, according to the report, the cause of this 
accident; he has, doubtless, without our adding 
to it, a sufficient burden to bear. But, at the 
same time, sympathy for the feelings of one 
individual must not deter us from pointing out what 
appears to us a menace to public safety. The 
ganger who was in charge of this portion cf the line 
—and who had heen in charge of it for nearly 
twenty-three years—showed, in the evidence which 
he gave, all too clearly a probable cause of the accident. 
He had observed that the line at this place was 
rather wider to gauge than it should have been. 
On such a curve the gauge is generally made from 
din. to Hin. wider in gauge than the standard. In 
order to correct the gauge he withdrew the spikes 
from six chairs under the right-hand or outer rail of 
the curve. He then’ prised in the rail to the 
required gauge, and drove a spike behind the lip of 
some of the six chairs. Subsequent evidence proved 
that three spikes had been so placed. This was a 
temporary measure pending permanent fastening. 
It was over a line in this condition that the train to 
which the accident happened was allowed to pass 
without being made.to run dead slow. The point 
where the first marks of derailment occurred was 
just 44ft. beyond the last of the loosened chairs. 
No means to warn drivers to slacken speed were 
taken. No flagmen were sent out. Both. the dis- 
trict engineer and the foreman platelayer, under 
whom this ganger was employed, expressed their 
entire disapproval of his action in the matter. They 
further stated that it was quite contrary to the cus- 
tom and regulations of the company to allow trains 
to run unchecked over lines in such a weakened con- 
dition. On the other hand, the ganger asserted 
that he had often done similar work in a similar 
manner without sending out flagmen and without 
mishap. He further stated that, on account of the 
short space over which he had loosened the chairs, 
he did not consider that there was any necessity to 
warn drivers to slacken speed. 

The permanent way of the railways of this 
country is probably, taken all round, better than that 
of any other country in the world. Its very con- 
struction lends itself to solidity. If well laid down and 
well looked after, no accident from derailment should 
occur. In the present instance to Col. von Dono 
there seems no room for doubt that the train left 
the metals owing to the spreading of theinsufficiently 
secured rail. The very fact that the gauge had 
suddenly become wide enough to render repairs 
necessary not only showed that at this place 





there was excessive strain--we may reasonably 
assume the suddenness, since this section of the 
line is examined twice daily, and there is no evidence 
to show that anything remarkable had been observed 
the day before—but also pointed to the fact that 
there was something wrong somewhere; possibly that 
the sleepers were old. In any case special 
precautions should have been taken to pre. 
vent a recurrence of the spreading. None 
were taken. The rail was levered hack to 
pronee gauge, and three spikes put in behind the 
ips of some of the chairs. In a straight road 
perhaps, this would have been ample protection 
from accident. Not so, however, on the curve. 
The engine, with a comparatively small rigid 
wheel base, passed in safety. The first carriage 
on the contrary, was derailed, which led to yf 
derailment and wrecking of the rest of the train, 
We may say here, however, that we are by no 
means certain that the Government inspector has 
hit on the immediate cause of the accident. At all 
events, no evidence is forthcoming that the outer \ail 
moved far enough to let the inner wheel drop off 
its rail, which usually happens when spreaing 
occurs. But accident or no accident, the 
question opened up by the occurrence, and its 
explanation, is of the gravest importance to rail- 
way engineers. Is the decision as to whether or 
not a piece of line is fit for the running of trains of 
even moderate weight and speed to rest with the 
ganger? Or, again, should a man in a com. 
paratively subordinate position be permitted to 
tamper with the permanent way? Should not such 
a piece of work as that we have referred to rather 
be undertaken only under the immediate super. 
vision of, at any rate, the foreman platelayer, traftic 
being suspended until he has certified the line as 
safe? Let the subordinates report anything wrong, 
by all means, and let them, as soon as they observe 
it, take steps either to stop or slacken the speed of 
trains till the man in authority has repaired the 
work and revoked the order. Such acatastrophe as 
the present is calculated to shake greatly the faith 
of the travelling public. It should never have 
occurred, and we have no hesitation in saying that, 
with reasonable precautions, it could have been 
avoided. A great deal of comfort can, however, be 
obtained from the fact that the railway engineers, 
always on the look-out for the smallest thing which 

. remedied, will, without doubt, také efficient 


can 
steps to prevent the recurrence of a similar 
accident. 

— —-—see—— 


MR. MOSELY’S SCHEME. 


THost who have watched with care the progress of 
industrial events during the last few years are aware that 
the leading manufacturers, engineers, ironmasters, and 
shipbuilders of this country bave taken much trouble 
and incurred some expenditure of time and money in 
making themselves acquainted with United States 
methods. They have endeavoured to get at the spring 
of that competition with which the country is threatened. 
Foremen and works managers have been sent specially 
across the Atlantic, and although it is the fashion 
for a certain section of the Press to assert that in 
this country we do not know or care to know 
that which most concerns us, it is questionable if 
any ignorance of moment really exists. But the case is 
different with the workmen. They largely refuse to 
believe what they are told, and in any case they obtain 
their information at second-hand, and from what they 
regard as prejudiced pens. Mr. Mosely, C.M.G., has, we 
are glad to say, succeeded in making arrangements for 
taking a commission out to the United States, probably 
early in October, to learn all that can be learned concerning 
the methods of production pursued in the United States. 
The members of the Commission will all be leaders or 
representatives of the various unions. Thus Mr. G. 
Barnes will go for the Amalgamated Engineers. It 
is unnecessary at this stage to go into details. It is 
enough to say that no important trades unions will be un- 
represented, and it is noteworthy that they are to be 
received with open arms in the United States. It is 
obvious that very important results may be obtained from 
the labours of the Commission. On the other hand, it 
should not be forgotten that most, if not all, the members 
of the Commission must already be well acquainted with 
the relations between labour and capital, the details of 
shop management, and, in a word, all that is most vital in 
the producing life of our competitors. Everything turns on 
the influence they can bring to bear on the men whom they 
aresupposed to represent. Inthe longrun, itis the rank and 
file of every army that win the battles, and should it turn 
out that the soldiers of our industrial army are inferior in 
energy and skill to those of the United States, the end 
must be disaster. We wish Mr. Mosely the fullest 
measure of success, and we shall watch with interest the 
progress of an undertaking which is full of desirable 
possibilities. 


THE PIT LADS’ STRIKES. 


Ir is many years since the important coal industries of 
Yorkshire and Derbyshire were so seriously convulsed as 
at the present time, and that from what was looked on « 
few years ago as a trivial and unimportant movement. 
The pit lads of both counties are without doubt a host 
which will have to be reckoned with and controlled either 
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py the. owners or the men’s trades unions, which have 
now many thousands of miners on their funds. In 
Derbyshire the pit lads have brought about a crisis in 
not only the coal but also in the iron trades. In addition 
to many other collieries, the Staveley Coal and Iron Com- 
any, Which owns several collieries, has had five closed for 
a week, and one for a fortnight. Deprived of their fuel, 
the directors of the Staveley Ironworks have decided to 
se them, thus throwing 2000 hands out of employ- 
ilst it is known that 4000 coal workers in the 
Staveley district are idle. In Yorkshire the action of the 
lads has played havoc with the trade. West Riding 
coalowners have suffered severely, and in the Barnsley 
district two of the largest local concerns, viz., Barrow 
and Monk Bretton collieries, are closed. At the former 
Jace a settlement is believed to be near, but the lads 
will find when they want work, that during the stoppage 
the firm have put down pein a ye haulage, which will 
dispense with probably one-third of them. Both the 
Barrow and Monk Bretton miners have received their 
third week's strike pay from the Yorkshire Miners’ 
Association, which has also the Denaby Main and 
Cadeby miners on the pay lists. The consequences are 
far-reaching, and iron smelters are making inquiries with 
a view of obtaining further supplies in the place of those 
which are affected by the strikes. 
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SWEDISH METAL AND COAL. 


From the official report just issued of the Swedish iron, 
steel, metal, and coal industries last year we learn that iron 
ore was raised in ten lin, or counties, the total output being 
9,793,566 tons from 346 mines, whilst in 1900 the figures 
were respectively 2,607,925 tons and 341 mines. The increase 
is therefore 185,641 tons, or 7°1 per cent., the output being 
the largest on record. The average output during the 
quinquennial period 1896-1900 was 2,293,858 tons, and the 
following table shows the annual output and increase during 
the last six years :— 

Tons. 
2,038,094 : 
SEUNG 45. cs te es TO 
2,902,546 4... ww we BT 

: Sanee 5: oe lf. 4 
1901 Yar "ees 
The increase of production falls chiefly on the four follow- 
ing lin, viz., Norrbotten—where are situated the great 
Gellivara and other mines—152,000 tons; Vestmanland, 
20,275 tons; Kopparberg, 9900 tons; and Sédermanland, 
3000 tons. On the other hand, there wasa decline in Orebro 
lin of 7800 tons. The total quantity of ferrous rock broken 
out was 4,980,680 tons, and the yield of dressed ore 
2,767,347 tons, the average return per ton was 55:6 per 
cent., whilst in 1900 the average yield was 58-0 percent. In 
Norrbotten and Kopparberg lin—the two leading iron-pro- 
ducing counties—the average yield declined from 61°8 to 55°5 
and 59°5 and 58-3 per cent, respectively. Of the total 
quantity of iron ore raised, 2,506,990 tons, or 89°7 per cent., 
was magnetic, or ‘‘ black,’’ ore, and 286,576 tons, or 10°3 
per cent., so-called ‘‘ bloodstone.’’ The following table 
shows the output and percentage of the total raised in 
1896-1901 :- 


Increase per cent. 
1896 ee 
1897 
1898 
1800 
1900 


Tons, Per cent. 
1896 257,191 12-6 
1897 231,208 11-1 
1893 238,586 10-4 
1899 269,450 11-1 
1900 270.748 10-4 
1901 286,576 10-3 


The total value of the ore produced last year is estimated 
at 14,446,501 kr., as against 14,952,948 kr. in 1900, which 
averages 5‘17 kr. and 5:73 kr. respectively, the decline being 
thus no less than 9-8 per cent. ‘There were in use twenty- 
nine magnetic apparatus for separation of ore, which treated 
208,000 tons, against 165,000 tons in 1900 ; and the number of 
hands employed in the iron mines being 10,475, the output of 
ore a head was 266°7 tons. In 1900 the number was 9840 
and 265 tonsa head. In addition, there was raised in Sweden 
last year 1594 tons of so-called lake, or bog, ore, but the yield 
of these kinds of ore has varied greatly, something being 
over 10,000 tons a year. Thus, the total output of all kinds 
ofiron ore in Sweden last year amounted to 2,795,160 tons, 
valued at 14,453,782 kr. 

Coming to the Swedish pig iron industry last year, we find 
that 139 furnaces were in blast and 27 idle, which returned 
528,375 tons, valued at 41,763,035 kr., of which 7210 tons 
were cast goods returned direct from the furnaces. In 1900 
the total output was 526,868 tons at 135 furnaces, so that 
there is an advance of 1507 tons, or 0°3 per cent. The 
following table shows the manufacture of pig iron in Sweden, 
With increase and decrease during the last six years :— 


Tons. Increase cr decrease, 


: {Per cent. 
1806 494,418 .. . eae Pee 
1897 i ae eee + 8-9 
SRNR Si a gus 3 531,766 + 1-2 
| ee ee - 497,727 + 6-4 
1900 526,868 5-9 
1901 528,375 + 0-3 


The following three lin show the greatest advance of 
manufacture, viz., Kopparberg, 6700 tons; Gefleborg, 4300 
tons ; and Upsala, 3000 tons; whilst in Orebro there is a 
falling off of 9700 tons ; in Vermland, 2600 tons; and Vest- 
manland, 2000 tons. As in former years, the two pro- 
vinces of Orebro and Kopparberg head the output with over 
one half of the total, or 52 percent. The average manufac- 
ture per 24 hours was 3801 tons, the average blasting 272 
shifts of 24 hours, and the average output per shift 13°96 
tons. The following table is instructive, by showing the 
development of the average output of pig iron during the last 
quinquennial period :— 


Annual average. Daily average 


(24 hours), 
Tons. Tons. 
1897 .. 8787 13-07 
1898 a 8719 18-35 
1899 .. 3530 18-48 
190 .. 8903 . 18-81 
1901 .. 8801 . 18-96 


The largest average return for the year took place in 
Vesternorrland’s lin, with 5790 tons, and the smallest in 
Jonképing, with 489 tons; whilst the largest diurnal return 
was that of Kopparberg’s lin with 18-12 tons, and the 
smallest in Jénképing, 6°19 tons. In the former lin is 


situated the Domnarfvet Iron and Steel Works—the largest 








in Sweden—where the average diurnal output amounted to 
46°83 tons. The manufacture of pig is specified as follows :— 





Tons. 
Forged and puddled pig eee se ee. 7Gh 
Bessemer and Martin.. .. Sap Thou. sere har ann 
Spiegeleisen .. .. .. ae Pas , 1,717 
Ingots for reductio: . 8,124 
Ingots for other purposes .. 10,198 

521,165 


And the following table shows the manufacture in per- 
centage during the last quinquennial period :— 











1897, 1898, 1899, 1900, 1901, 

Per Per Per Per Per 

cent. cent. cent. cent. cent. 

Forged and puddled 50-74 49.62 50-86 47-89 45-17 

Bessemer and Martin 44-85 45-95 44-72 .. 48-29 .. 50-99 

Spiegeleisen .. .. 0-27 0-43 0-41 .. 0-87 .. 0-38 

Ingots for reduction 2-10 2-03 1:0 .. 3 .. 1-66 
Ingots for other pur- 

poses e Sen 3 ee 1-97 2-07 .. 1-52 1-95 

Totals... .. 100-00 .. 100-00 .. 100-00 .. 100-00 .. 100-00 


Forged and puddled iron was manufactured in eleven of the 
twelve iron-making counties, ranging from 58,666 to 1443 tons 
in each, whilst three liin alone produced 75 per cent. of the 
total make. 

Turning to the manufacture of malleable iron and steel, it 
appears that 110 works were engaged in the same, against 
115 in 1900, situated in eighteen lin. There were in opera- 
tion 217 Lancashire hearths, 15 Franchi-Comté, 26 Walloons, 
and 12 scrap hearths; total, 324. Of puddling furnaces four 
only were in use, as in 1900, whilst for the production of 
ingot metal 84 furnaces were in operation, viz., 27 Bessemer, 
48 Martin, 7 crucible, and 2 electrical furnaces, the latter 
being those of the Gysinge Ironworks—the only ones in Sweden. 
In order to show the entire total of malleable iron and steel 
manufactured last year in Sweden, the following returns are 
made, inclusive as well of blooms and raw bars—the 
‘* unfinished half products ’’—part of which is exported and 
part manufactured at home into finished iron and steel 
goods :— 


Tons. Value kr. 
Unwelded blooms and raw bars 164,850 19,086,824 
Unwelded ingot metal - 269,195 31,776,217 
Blister steel .. .. . 701 166,7 


Of the first-named kind, made in 16 lin, Orebro heads the 
list with 31,321 tons, and of the total 149,519 tons, or 
90-7 per cent., consisted of Lancashire blooms. The make 
of blooms and raw bars was as follows in the period 1896- 
1901 : 


Tons. 
1896 .. 188,396 
1897 .. 189,632 
1898 . 198,923 
1899 .. 195,331 
1900 .. 188,455 
1901 . 164,850 


This shows a falling off of 23,605 tons, or 12-5 per cent., and 
the output is the smallest since 1888. The manufacture of 
Bessemer metal amounted to 77,231 tons, or 28:7 per cent., 
and that of Martin to 190,877 tons, or 70°9 per cent. ; whilst 
the return of crucible steel is 1088 tons, or 0-4 per cent. 
The following table shows the production of these kinds of 
iron and steel during the past six years :— 


Bessemer. Martin. Crucible. Totals. 
Tons. Tons. ‘ons. Tons. 

1896. 114,120 142,301 257,025 
1897 107,679 165,836 691 274,206 
1898 .. 102,254 160,71 10138... .. 263,973 
1899 .. 1,698 .. .. 179,857 1225 .. .. 272,480 
1900 .. 91,065 .. .. 207,418 1121... 299, 
1901 . 77,281 190,877 1088 269,196 


These figures show a falling off in the manufacture of Besse- 
mer metal of 13,834 tons; of Martin, 16,541 tons; and of 
crucible metal, 33 tons; or a total of 30,408 tons—10-1 per 
cent. In the Martin returns is included 37 tons made in the 
electrical furnaces at Gysinge. Bessemer metal was, as in 
1900, only made in four lin, but Martin metal in twelve, five 
of which returned 84°6 per cent. of the total. By the basic 
method there were produced 112,585 tons, included in the 
above totals, viz., 32,488 tons Bessemer ingots and 79,464 
tons Martin ingots, besides 633 tons of Martin castings. Of 
these quantities no less than two-fifths, or 45,350 tons, were 
manufactured at the Domnarfvet Iron and Steel Works, 
whilst the Avesta Works returned 12,493 tons, and Hofors 
10,073 tons. The following table is of interest by showing 
the development of the basic process in Sweden during the 
last six years :— 


Martin Martin 


Bessemer 
ingots. ingots, castings. Total. 
Tons. Tons. Tons. Tons. 
1896 21,675 40.017 100 61,792 
1897 .. 26,373 47 205 238 73,816 
1898 .. .. 29,194 55,049 291 84,534 
1899 28,933 57,255 757 86,945 
1900 .. 29,668 85,316 860 115,844 
1901 32,488 79,464 633 112,585 


This shows a falling off of 3259 tons, or 2-8 percent. 

The manufacture of finished iron and steel goods amounted 
to 356,078 tons, against 291,846 tons in 1901, the value of the 
former being estimated at about 48,000,000 kr. Of the out- 
put 45-2 per cent. was manufactured from welded iron and 
54°8 per cent. from ingot metal. There were turned out 
10,000 tons of blooms and billets for export ; bars and steel, 
152,000 tons (1900, 182,000 tons); band, hoop, and fine iron, 
67,000 tons; wire rods, 22,000 tons; tubes, 15,000 tons; 
heavy plates, 14,000 tons; railway tires, 2300 tons; axles, 
2000 tons; anchors, 2200 tons, &c. Only 10 tons of steel 
rails were turned out, against 25 in 1900. The bars and 
steel were valued at 24,000,000 kr., and 60°6 per cent. was 
made from welded and 39°4 per cent. from ingot metal. 
This was manufactured in 17 lin, and takes the first rank 
in the industry. If in this kind be included all other kinds 
of manufacture, which in a wider sense may be considered 
such, the output in the period 1896-1901 was as follows :— 


Tons, 
1896 .. 321,615 
1897 .. 309,715 
1898 .. 306,348 
1899 .. 335,706 
is 08 6c ee. eee 0 ed ew , Wa a 
1901 . ee ee 271,898 


Of the bar iron alone 31,023 tons were made by forging 
and 106,148 tons by rolling. The subjoined table for the 
period 1896-1901 shows the relative make by the different 
methods :— 


By forging. By rolling. 
Tons. Per cent. Tons. Per cent. 
1896 .. 7,079 .. 22-9 125,171 .. 77-1 
1897 .. 34,971 24-8 105,988 .. 75-2 
1898 .. 38,963 25-0 117,158 75-0 
1899 .. 39,790 23-6 .. 128,487 .. 76-4 
1900 .. 36,400 22-1 .. 128,288 .. 77-9 
1901 31,023 22-6 106,148 77-4 


Of forged bars 84°3 per cent. was forged from blooms, 14°7 





per cent. from ingots, and 1-0 per cent. from blister steel, 
and of rolled bars 55:9 per cent. from hearth-prepared iron 
and steel] ; 2:3 per cent. from puddled, and 41°8 per cent. 
from ingots. 

The consumption of charcoal last year, the only fuel used 
in the Swedish iron and steel industry, amounted to 
45,313,000 hectolitres, valued at 24,000,000 kr., against 
46,856,000 hectolitres and 28,800,000 kr. in 1900. The 
number of motors employed was 1691, having a total of 
72,000 horse-power, of which 1075 were turbines of 52,000 
horse-power, 366 steam engines of 15,€00 horse-power, and 
129 other kinds of 4400 horse-power. The greatest number 
of motors, 346 and 330 respectively, are returned from Orebro 
and Kopparberg liin with 13,487 and 16,551 horse-power 
respectively. The number of iron miners employed was 10,475, 
or 71°8 per cent. of the total in mines, whilst the number of 
hands at the iron and steel works was 15,367, or 94-9 per cent. 
of the total. Of the persons employed in mines 510 were 
women, of whom 357, or two-thirds, were at work in the iron 
mines, 153 being under eighteen years of age. There were 
756 accidents in all in the mining and manufacturing 
industries, 19 being fatal; and 853 licences for the working 
new iron deposits were issued. The iron mines paid crown 
taxes amounting to 3,819,000 kr., and the ironworks taxes 
for 8,000,000 kr. 

As regards other metals, there were raised 11,366 tons of 
silver and lead ores, 23,660 of copper, 48,630 of zinc, &c., and 
the production of pure metal was 62-7 kilos. of gold—extracted 
from copper—1557 kilos. of silver, 985 tons of lead, and 137 
tons of copper. All the zine ore was exported. 

Finally, from the official report on the Swedish coal 
industry last year, we learn that coals were raised from 
sixteen fields, all being situated in the southernmost provinces. 
The coals are anthracite, or ‘‘ brown,’’ coal, and mostly used 
for domestic purposes and on railways ; but they are of no use 
whatever in the highly important Swedish iron and steel 
industry, as, apart from other considerations, the heavy 
railway freight to the distant ironworks is prohibitive. 

The total output amounted to 271,509 tons, valued at 
2,355,228 kr., of which 137,925 tons, or 50°5 per cent., was 
best ; 112,354 tons, or 41-4 per cent., second; and 21,230 
tons, or 7°8 per cent., third quality. In addition, the coal 
fields yielded clay for brick and tile-making valued at about 
400,000 kr. 

The output of coals during the last six years in Sweden is 
returned as follows :— 


Tons. 
1896 225,848 
1897 . 224,343 
1898 . 236,277 
1899 239,344 
1900 252,320 
1901 271,509 


The above figures show that the output last year was the 
highest on record, and an increase on the preceding year of 
19,189 tons, or 7°6 per cent. Yet the number of hands 
employed in the underground work, 361, was almost the 
smallest in the last six years, owing to improved methods of 
treating and raising. The total number employed in the 
industry was, however, 2098, or 14-4 per cent. of the total 
number of hands employed in all the Swedish mining 
industries. During the year no fresh licences were issued for 
working new coal deposits. The tax paid by the mineowners 
amounted to 538,715 kr. 








DOCKYARD NOTES. 





Last week it was our joy to peruse the special correspondent 
and his review of the Spithead fleet ; this, the special artist 
claims our attention. On the whole, in the matter of 
accuracy, ‘‘ our special artist ’’ has done better than usual, 
and glaring errors are comparatively few. It is true that in 
most of the pictures the ships are not swung as they were at 
Spithead, and that the gentleman who saw the Asama white 
with black-topped funnels is not alone in having a curious 
eye for form and facts; still, the effort after accuracy in 
portraiture is usually obvious. The chief failure has been in 
absence of ‘‘ feeling ’’ for the craft depicted, the ‘look’ of a 
warship being usually absent. 





FRENCH naval papers this week are full of remarks upon the 
criticisms—mostly unkind—that some gigantic German 
intellect has levelled atthem. Whatever may be the efficiency 
of the German navy, it will not be Germany’s fault if any 
motes are left in the eyes of other fleets. In this country we 
tend to criticise our own fleet, and to try and improve it 
rather than improve possible enemies. The Germans have 
perhaps hardly time for that, but a little incident at 
Portsmouth may come as a balm to wounded French feelings. 
It was a little after the late Queen’s funeral. The German 
Nymphe came up harbour to take upa buoy. The routine 
was as follows:—1st attempt: Buoy missed and Whale 
Island mud investigated. 2nd attempt: Ditto, and the 
Rattlesnake nearly rammed. 3rd attempt: Ditto, and the 
Victory nearly disposed of. 4th attempt: Ditto, and an 
anchor let go in the middle of the fairway as the ship was 
running into the jetty. 





Pienty has been heard about the Japanese fiasco at 
Queenstown, and the failure to take up buoys there has been 
cited in Germany as a proof that the Japanese navy is as bad 
as the British. Asa matter of fact, the failure implies no 
discredit, for Queenstown is one of the worst harbours in the 
world, the tides there being extremely troublesome. 





CONSIDERABLE discussion is now going on at Portsmouth as 
to the fate of those excursion steamers which crowded the 
Royal Yacht at the review, and avoided sinking her by no 
skill or care of their own. The same crude vulgarity maiked 
the Queen’s funeral. Things have now come to a head, and 
none of the steamship companies whose boats crowded will be 
allowed to attend future reviews. A heavy fine might have 
met the case better. When there is a review again it is 
probable that excursionists will find the review not to be seen 
at all. 





Two of the submarines, Nos. 2 and 3, arrived at Portsmouth 
on Tuesday. Both Tuesday and Monday night there was a 
torpedo attack, and rumour assigned a place to the submarines 
in Tuesday's affair. If, however, they participated, they did so 
unobserved. 
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ys float. Pyrites, too, is said to be eminently amenable to 
treatment, but not rich ores, that can be easily treated by 
other methods. The treatment of ores with heavy gangues, 
that is, which are associated with minerals of high specific 
gravity, such as baryta, spathic iron, magnetite, &c., always 
; troublesome problem, is asserted to be solved with ease 
by this process. The inventors say that amongst such ores 
they have most successfully separated lead and silver from 
baryta ; and copper, with silver and gold, from spinel, 
garnets, spathic iron and magnetite. In the two latter cases 
they say that the separation of the sulphides of copper and 
iron from the carbonate and magnetic oxide of iron is so 
complete as to leave the tailings sufficiently free from sulphur 
and copper to warrant their use as an iron ore. 








DISC GRINDER. 





We illustrate below what we believe to be the largest 
disc grinder yet constructed. The usual size of machine 
of this kind takes emery paper discs about 18in. to 2Uin. 
diameter, this takes a disc up to 2sin. across. It has 


machine depends upon these discs, and the greatest care is 
exercised to make them perfect in balance and true in face. 
They are made of tempered steel, rough turned several times 
to abolish all risk of buckling and distortion, and they are 
ultimately very carefully finished. In order to reduce the 
noise made by the machine, a sheet of fibrous material, 
which arrests the sound vibrations, is clamped between the 
dise and the back plates. 

The spindle pulley is Sin. diameter, and takes a 4in. belt. 
The tables are 16in. by 12in., carried on two 3in. diameter 
steel spindles, along whieh they may be moved by a screw 
and hand wheel, to which a micrometer for adjustment may 
be applied if desired. The height of the spindle from the 
floor is 3ft. 3in., and the weight of the machine is 28cwt. 
The press for fastening the emery sheets to the steel discs is 
shown in the engraving. This machine has been designed 
specially for one of our largest railway companies, and is to 
be used for grinding up locomotive axle-boxes. 








A BALLOON TO CROSS THE SAHARA. 


Ix a recent number of La Revue Technique is given a 
description of a type of 
balloon which has been 
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28in. DISC GRINDER 

hen recently completed by Roberts Bros., of Dukin- 
fild, and on account of its size, and the speed at which 
i: has to run — 1000 revolutions per minute — has de- 
manded special care in design and construction. The 
spindle is hardened and ground true, and runs in re- 
newable cast iron bearings, 2in. diameter by 6}in. long, 






fibre Disc 
















B lock Mut for fastening 


Table 
Serews for fastening Disc 


ordered by the French War 
Department for the pur- 
pose of an attempt to cross 
the Sahara. The sole live 
occupants of the balloon 
will be six pigeons, which 
are to be conveyed in the 
lower compartment of a 
minute car. The ballast 
will be water carried in a 
tank suspended by wire 
ropes below the car. This 
tank will be divided into 
compartments by perfo- 
rated diaphragms, the 
lowest having a brass coni- 
cal valve closing an orifice 
by means of which the 
water is allowed to flow out. 
The valve is to be composed 
entirely of bronze. To it is 
attached a spring connected 
with the top of the cradle 
of the valve, the lower end 
being hooked on to a brass 
cylinder, which works in 
a cylindrical channel bored 
vertically through the 
centre of the valve. The 
lower end of the cylinder 
will be flattened, and to 
it will be attached a brass 
wire 12 metres in length, 
bearing a steel ball weigh- 
ing 20 kilos., the effect of 
which will be to keep the 
valve closed and prevent 
the escape of water. The 
total weight of the water when the tank is full will be a 
little over 13 kilos., and when the weight of the valve, its 
attachments, the brass wire, &c., are added, the spring will 
support a weight of slightly over 17 kilos. As its power of 
resistance, however, equals 20 kilos., it follows that when 
the weight of the steel ball is removed, as, for instance, when 
it touches the ground, the valve will 
open and the water be permitted to 
flow, and the balloon will again ascend. 
Qn the other hand, even after the loss 
of a portion of the water pressing on 
Dose the valve, it would still remain closed 
as long as the steel ball is suspended 
from it. 
The upper division of the car is to be 
provided with a photographic camera 
acting somewhat after the manner of 





Plate a cinematograph, and capable of taking 
Key for Back Plate 


photographs at the rate of one each 
quarter of an hour. It will be directed 
towards the guide rope at an angle of 
45 deg. below the horizon. The car is 
also to carry an hygrometer, registering 
barometer and thermometer, and also 


Back Plate 





























LARGE DISC GRINDER 


provided with ring lubricators. The back plates are lip. 
diameter, fitted on conical bearings on the spindle, and 
eld up tight by-sunk nuts, and in addition they are securely 
keyed, so that it is absolutely impossible for them to run 


cose. . They are turned up on their own spindle. To them | 


\ Driving 3 
1a Pulley f 
| Washer 
iq 
ee 
/ Water Tank 
/ 
( 
| ha 
e) 
4 * 


Shaft for Supporting Table 


fecentric Bush for 
Adjusting Shaft 


maximum and minimum thermome- 
ters, All these instruments, including 
the camera, are to be capable of work- 
ing for five days after the departure 
of the balloon. The lower division of 
the car will be furnished with a supply 
of water and grain for the pigeons, and 
on three sides other than the one in 

which the door is placed mirrors will 
be fixed with the glass outwards. Ar- 
rangements are made for the escape of 


= the pigeons when the balloon comes to 


ground. 

There will be a small internal air 
balloon with an air capacity of 568 
cubic metres, while the volume of the 
balloon itself will be about 1000 cubic 
metres. 

A balloon of 50 cubic metres will ac- 
company the larger one, and also 36 
Japanese paper pilot balloons of 300 or 
400 litres capacity ballasted by tiny 
uncorked bottles filled with water 
enough to enable them to rise easily. 
The two larger balloons will be named 
and bear inscriptions in French, 
English, Arabic, offering rewards for 
their safe conveyance to a French 
post. 

The balloon is to be composed of 
varnished cambric. It will be inflated 
with illuminating gas. Its total weight 
| is not to exceed 170 kilos., inclusive of its entire equip- 

ment. ; 


| 








Tue Japanese postal authorities are considering the 


the 28in. steel discs are secured by three steel driving pins, | advisability of employing automobiles for the mail service at Tokyo. 
and three countersunk head screws. The efficiency of the | Steam propelled cars, it is said, do not meet with favour. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 








RAILWAY ACCIDENTS IN THE UNITED STATES. 


Sir, —I have delayed reviewing your leader of July 4th on above 
subject in the hope that it would be noticed by someone who could 
not be accused of being prejudiced. As that event has not hap- 
pened, I feel that I must deal with the subject, as, from the 
prominence you give to the question, it must have attracted con- 
siderable attention, and I am anxious to clear the air somewhat. 
Reference is made at the beginning of the article to automatic 
signalling and the train despatcher. Now I must at once confess 
that I cannot see any connection between automatic signalling and 
the large number of accidents in America, unless it is intended to 
show the number of mishaps that form of protection has avoided. 
This, however, is not a point you make, nor can it readily be 
proved what good results have arisen from the adoption of autu- 
matic signalling. 

But before dealing with that I would like to remark that the 
seriousness of the number of accidents in America is recognised by 
railwaymen there. 

In the Railroad Cuzette for July 18th there appeared an exceed- 
ingly trenchant article on the subject by one of the editors. Mr. 
Adams, to my mind, moreover, touches the right spot. The 
greater proportion of the mishaps are not due to defective systems 
of working, but are due to a want of care on the part of the staff, 
which points to greater discipline being necessary. The number 
of cases where drivers pass signals at danger, misread their cross- 
ing orders, omit to make sure that a waiting train is the train they 
have to cross, &c. &c., is truly astonishing, and the Railroad 
Gazette article referred to does not hesitate to point this out, nor to 
urge that greater attention should be paid by the administrators 
to ensure rigid obedience to the rules and instructions. 

By far the largest proportion of the accidents in America are 
butting collisions —i.+., trains meeting. Most of these are, of 
course, on single lines, and here it must be admitted some better 
system of working is required. But before condemning present 
methods wholesale there are certain facts to be poner | and the 
principal one to be remembered is the great length of single road in 
America. I do not know what the proportion is, but one of the 
leading roads in America—the New York, New Haven, and 
Hartford—has 1300 miles of single track out of a total of 2047 miles, 
so on that proportion it is fair to assume that out of a total mileage 
of 193,304 miles 100,000 are single. 

There is further to be remembered that there are generally long 
stretches between stations, and, consequently, were the electrical 
tablet or train staff in use, the traffic could not be got over the line 
fast enough, as trains could not follow one another as fast as is 
desired. This might be met by the use of the permissive tablet or 
train staff, but that still permits one source of danger, as whilst it 
— against meeting trains, it does not guard against collisions 

tween following trains. One remedy remains, and that is to pro- 
vide automatic signals for single lines, as they will protect a train 
both in the front and rear, and allow the traffic to flow as rapidly 
as may be required. This is a remedy that is now being gradually 
adopted. 

In the meantime, reliance has to be placed on the train despatcher, 
who, I submit, notwithstanding your criticisms, does this work very 
well, when it is remembered the varied character of his duties and 
responsibilities. He has to keep touch with every train travelling 
—or has to travel—over the road, to watch how it is running, to 
remember its importance, what calls it has to make, what connec- . 
tions to maintain, and its superiority or otherwise to other trains 
travelling at the same time, to know the loading of each train and 
the capacity of the engine working it, so that he may know how 
long it will take to reach a certain point, what the distance is 
between points and the gradient, what work awaits each train at 
certain places, and countless other duties. With all this, is it 
unlikely that the train despatcher will not err some time’ Every 
safeguard is taken to provide againsterror. All orders are acknow- 
ledged by repetition, and the instructions are handed to the train- 
men, all of whom—driver, fireman, guard, and conductor—are 
supposed to read them. But there is, unfortunately, no, what I 
may term, ‘‘interlocking ”—a phrase that will be appreciated by 
railway men—to ensure that these instructions are worked to, and 
so if a driver fails to observe a crossing order, disaster will result. 

In the Rui/road (Gazette article Mr. Adams analyses the mishaps 
for the three months ending December 31st last that are due tu 
the causes named, and they are : 


Cases, 
Despatcher’s error .. . hy Whe os ie 2 

Telegraph operator at distant station omitted to deliver order 4 
Telegraph operator wrote order incorrectly .._ .. = 1 
Conductor or engineman, or both, disregarded rule as 


superiority of trains .. .. 2 
Misread watches or miscalculated time 3 
Forgot or misread a written order 5 
Read train register carelessly 1 
Misread time-table .. .. : : 1 
Neglected to identify a train that was met - 1 
Engineman passed fixed signal without observing it 1 
Engineman lost his bearings = aa as 1 

No amount of signals would have avoided these mishaps, and so 
far as they are concerned there does not appear any justification 
for your remark, ‘‘ What can be thought of signals so defective in 
themselves that they permit 1481 collisions in three months!” 
Nor do I see any justification for such a remark when the remainder 
are analysed, as on reading through the list I can only find one 
reference to signals, and that was at Coushocken, on the Phila- 
delphia and Reading, on February 24th, when a collision occurred 
during a dense fog which was due to the automatic signals not 
working, owing to the wires being broken during a sleet storm. 
This is not the only reference to automatic signals, but to 
mechanically-worked signals also. 

I do not wish it to be understood that I am arguing that none 
of the accidents could have been avoided by the provision of signals, 
because I have no such belief. I have already pointed out that 
butting collisions cou'd be reduced by the provision of automatic 
signals on single lines, and I further admit that if signal boxes and 
signals, together with the block system, or as an alternative that is 
cheaper and equally effective, were automatic signals provided, 
rear collisions would be reduced. That progress is being made in 
this direction will be seen when it is noted that the number of 
automatic signals in the United States has grown from 2294 in 
January, 1901, to 3354 in January, 1902, and work is in hand that 
will increase these figures to 4000 automatic signals by January 
next. The use of the block system is also extending, but I cannot 
give the progress. There are, however, about 25,000 miles worked 
on the block system. 

But even with the block system mishaps will arise. One of the 
accidents that occurred during the first five months of this year was 
on the Pennsylvania Road, near New Florence, where an empty 

enger train ran into a goods train, owing to the signalman 
admitting the former train into the section with a clear signal 
instead of with a caution signal. The Railroad Gazette of March 7th, 
1902, when noticing the accidents during January, refers to this 
particular accident, and states that mishaps of this kind may be 
expected to occur now and then unless automatic signalling or 
‘“lock-and-block ” is adopted, or the discipline is improved. 

I trust now that I have said enough to somewhat nullify, if not to 
fully refute the strictures you pass on the American traindespatcher 
and methods of signalling. 

There only remains now the large number of derailments to 
notice. As this is rather out of my province—as I am really only 
interested in signalling—I do not propose to reply to that. It may 
be that you are quite right in assuming that the permanent way 
used on branch lines is weak, and here | would suggest that possibly 
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with their great lengths of road it is likely that trains have grown 
heavier faster than it has been possible to strengthen the road to 
suit. Also it is not possible for that attention to be given daily to 
the state of the permanent way by the trackmen as can be done 
here, as there are miles of uninhabited regions in America where 
men could not be aapetei to live; and how, then, are the roads 
in those districts to be etficiently examined / 

Then in America they have to contend with certain atmospheric 
conditions which, fortunately for us, are strange on this side of the 
Atlantic. Take the following three examples, which occurred 
during the months of March and April :— 

March 12th, Illinois Central Railroad :—A south-bound passenger 
train was struck by a cyclone, and all the windows on the west side 
of the train were broken. The conductor said that he did not 
know whether the windows were broken by the wind or by the 
lightning which accompanied the storm. 

April 22nd, railroad not mentioned :—A train consisting of an 
engine, freight car, and goods brake, was struck by a high wind, 
and the roof of the freight car was blown off. 

April 26th, Baltimore and Ohio Railroad :—A passenger train 
was derailed by the roof of a freight car, which was blown upon 
the track a few seconds before the passenger train came along, and 
the engine was overturned. The passenger fireman was fatally 
scalded, and three other trainmen injured. 

I am sorry to have to attack your article so severely, but it may 
soothe you if I give you two possible reasons for so many mishaps, 
which do not appear to have occurred to you. The first is due to 
a too ready assumption by a driver or conductor that ‘‘the other 
fellow ” will act in a certain way. Asa case in point, a collision 
occurred owing to a driver ignoring crossing orders and signals 
because a b down had blocked the road, and therefore—as he 
thovght—the other fellow would be kept back, and could not 
meet at the appointed place, so he went ahead. The train did 
meet, but it was on a single line, and the meeting had disastrous 
results, four people being killed. The remedy for this lies in a 
sterner discipline. 

The other possible explanation is excessive hours of duty, When 
one hears of a man being on duty for such long hours day after 
day that he draws fifty days’ pay in a month, that guards are able 
to work long hours owing to getting snatches of sleep in their vans, 
that drivers are relieved for an hour or so by the conductor taking 
his place on the footplate whilst the driver has a nap, one cannot 
wonder at accidents. 

I would, in conclusion, remind you that all accidents have now to 
be reported to the Interstate Commerce Commission. What the 
ultimate result of this will be remains to be seen. Possibly legisla- 
tion and an oversight similar to that exercised over British railways 
by our Board of Trade. H. RayNaR WILSON, 

28, Victoria-street, S.W., August 20th. 





R. COMPANY'S ENGINE * CHARLES DICKENS,” 


No. 955. 


Str,—In 1891 you kindly published a letter after the above 
eagine had run one million of miles. On}!the 5th instant she com- 
pleted two millions of miles, and you may think it of sufficient 
public interest to publish the further letter I herewith enclose. 

London and North-Western Railway, F, W. WEBB. 

Locomotive Department, Crewe, August 22nd. 


Sir,—In September, 1891, my Manchester friends were informed 
that on the 12th of that month I completed my millionth mile of 
travel, that all my energies were unimpaired, that I felt no 
symptoms of decay, and that I was about to take a week's holiday. 
That autumn holiday proved i ly beneficial: I was soon in 
evidence again, and with other subsequent brief periods off duty 
for recuperation and rest I have been able to keep the road almost 
uninterruptedly, until I am now in the proud position to announce 
that on the 5th instant, before finishing my 5312th trip from Man- 
chester to London and back, and when about three-eighths of a 
mile on the north side of Bramhall Station, on the Macclestield 
line, I completed, with 186 other trips, my two millionth mile of 
active service for the London and North-Western Railway Com- 
pany and their supporters. It is not, I hope, too egotistical to say 
that this is a good record, which has not, so far as J know, been 
excelled by any British sister, or by any American or European 
engine yet constructed. I was turned out of my owners’ works at 
Crewe on February 6th, 1882, sent to Longsight to run as often as 
I could between Manchester and London as the minimum work for 
a day, with David Pennington and Leigh Bowden as my guides, 
taking until July, 1888, the 7.45 a.m., then altered to the 8,15 
a.m., and in July, 1889, to the 8.30 a.m. train out of Manchesterand 
returning with the4o’clock outof London ; and right faithfully did my 
guides conduct and controlme. The many thousands of passengers 
who confidently seated themselves in the coaches I drew were all, 
I am glad to say, safely carried to their destinations. After a few 
years, David's eyesight was injured, and on March 17th, 1886, I lost 
my faithful guide, but Josiah Mills, who succeeded him, together 
with Leigh Bowden, who has been with me throughout my career, 
have been unremitting in their attentions, Leigh guiding me over 
quite half the two million miles I have travelled. He is still in 
excellent health, and is capable, like my designer, of doing some 
more important work. Two millions of miles in 20 years and 181 
days! How did I effect it? Well, during the time I drank 
204,771 tons of water, and to develop my energies and make them 
equal to the duty required of me, | consumed 27,486 tons of coal!; 
but although in the interval my travelling pace was increased by 
degrees from 42 to 50} miles per hour, and the weight I had to 
haul was appreciably incr: from July, 1898, to enable break- 
fast to be served on board, and from July, 1899, to admit of tea 
being served on the return journey, my consumption of fuel, 
including the raising of steam each day, did not exceed 32 lb. per 
mile, Of course, to accomplish this my digestive organs were kept 
in a healthy condition. The advantages of the standardisation, 
which is a feature of the Crewe works, and which admits of the 
speedy interchangeability of parts, reduced enforced idleness to 
about 12 per cent. of working time. The friends I had always 
carried safely had even by September 7th, 1886, when my perform- 
ance had just exceeded half a million of miles, christened the trains 
I worked the ‘‘Charles Dickens,” and had ceased mentioning the 
times of departure when making their travelling arrangements. 
The cost of maintaining me in efficiency only averaged 1-28d. per 
mile run. I venture to hope the public, especially of Manchester 
and those engaged in the mechanical engineering profession, will 
be interested in my history. I feel now that at my time of life, 
although still in excellent condition, with all the exacting provisions 
of the age—breakfast, luncheon, tea, and dining saloons, corridor 
trains, reservoirs for gas for cooking, steam heating, electric light- 
ing, and generally more luxurious accommodation—I ought to give 
way to a more powerful comrade, and ask my owners for the 
indulgence of lighter duty. I thank all the travelling public who 
have entrusted me with their safety and for the confidence they 
placed in me; and I hope my successor will also obtain and deserve 
their support, and win for herself a name for punctuality and 
general reliability which I trust I have succeeded in doing for 
myself during the past of my life.—I have the honour to be, Sir, 
your obedient servant, ‘Charles Dickens,” L. and N. W. R., 

Engine No, 955. 


L. AND N. W. 





Longsight Station, August 21st. 


ELECTRIC U, STEAM TRACTION, AND TRAIN RESISTANCE. 


Six,—Your correspondent who writes on these subjects in THE 
ENGINEER of August Ist is incorrect in regard to the noise of 
electric tramcars in America, exept possibly on some very third- 
rate lines. Well-built cars on gi permanent way make so little 
noise that without the ringing of the gong people would frequently 
be runover. This is true of lines operated on the overhead trolley 
and the underground conduit system. There is certainly no public 





feeling against the electric cars on this account, and new lines and 
extensions are being built with the greatest rapidity in cities, 
suburbs, towns, villages, and across country. It is certainly a 
stretch of imagination to cay that electric tramcars make a greater 
noise and racket than steam locomotives and trains at the same 
speed. Some of the compressed air cars in city streets have been 
complained of on the sco-e of noise, due to their great weight, and 
the pounding and rumbling sound which accompany them. The 
same is true of some of the storage battery cars, but the number 
of storage battery and compressed air cars is infinitesimal as com- 
pared with trolley cars. On some of the cross-country or inter- 
urban electric railways the regular time-table speeds are 40 to 45 
miles an hour, and speeds of 50 to 55 miles an hour are yoraamcrs | 
made. Even higher speeds are proposed for some of the new third- 
rail lines, and on one new line arrangements are being made for 
scientific tests as to maximum, possible, and economical speeds, 
This road has a heavy permanent way, laid with 80 Ib. rails, and is 
entirely fenced in. 

The use of compressed air in connection with signalling is neither 
universal nor necessary. Some companies use the electro-pneu- 
matic system, and others use the electric system pure and simple. 
The latest signal equipment of the Pennsylvania Railroad is of 
the latter class, as dasstibed in THE ENGINEER. Both systems 
are good and practicable, and in every-day use, but the simple 
electric system is probably in much more general use than the 
electro-pneumatic. 

As to decreasing the air resistance of trains, modern trains 
with vestibuled connections between the carriages afford 
little chance for resistance, due to the ends of the cars, and 
in any case the space between the ends is practically filled 
with dead air. A casing would not only increase the skin 
friction, but would afford greater resistance in side or quartering 
winds, and it is, of coursa, very rarely that trains run for any 
distance against a direct head wind. Every curve changes the 

ition relatively to the wind. The practical advantages would 

small—or, perhaps, nil--and would probably be far outweighed 
by the extra cost and trouble of the special fittings. It would 
be a case of wasting at the bung to save at the spigot. 

Experiments were made a year or so ago on the Baltimore 
and Ohio Railroad with a train having a ‘‘beak” on the engine 
and rear car, and a special casing or sheathing over and between 
the cars and tender, so as to form a smooth, unbroken surface 
the full length of the train. The results indicated that the net 
advantage was too small to be worth consideration. Here is 
what the American Rai/way (aczette had to say about this 
train :— 

‘“‘It is possible that by housing in the engine and giving it a 
beak, as is done on some of the express engines of the Paris, 
Lyons, and Mediterranean, and that by covering the space 
between two consecutive cars and between the engine cab and the 
head car, the direct head resistance may be diminished somewhat. 
Indeed, we may confidently say that it will be diminished, but in 
an amount trifling as compared with the total resistance. So far 
as concerns covering in the space between two cars, the saving 
would be but little, as a column of more or less quiet air fills that 
space all the time. It is likely that making the sides of the cars 
as smooth as possible, and turning the joints of the sheathing 
lengthwise, will diminish the skin friction a little. But here 
again the saving can be only a minute percentage of the total 
resistance. The element of flange friction remains the same. If 
any wind is blowing the chances are much against its being dead 
ahead, and a quartering wind will crowd the flanges over to one 
side or the other, causing friction there. To be sure, unless the 
wind were very strong, the flanges would almost immediately 
leave the rail to which they had been crowded ; but in this way 
an oscillation is set up of the wheels between the rails ; and here, 
we take it, isa retarding influence considerably more important 
than anything Mr. Adams--the inventor—can get rid of by 
housing in his train. Finally, it is a recognised principle among 
men who have to carry on the business of the world that it is not 
good economics to spend more to save money than the amount of 
money which you save. So we take it that it will be cheaper to 
burn somewhat more coal than to put on and maintain the 
housings.” In regard to this last remark, the practical experi- 
ments did not indicate any saving in coal due to ny — 

.S. RAILWAy. 





ELECTRIC POWER PLANT. 


Str,—I am pleased if my remarks in your issue of May 30th 
have been of some, if only slight, service to ‘‘ Motodrive.” In view 
of his remarks in your last—August 22nd—issue, I think it would 
be desirable to make a few further remarks for fear that your 
correspondent should start on a wrong road. 

(1) As to the employment of a ‘‘ consultant,” which I advised, 
and to which advice your correspondent demurs. 

Now, ‘‘ Motodrive” is obviously—I mean no offence—entirely 
non-technical as regards electricity, and if he is definitely resolved 
on installing electric power in his works, I think it would pay him 
to take the advice of an expert in the matter. if only to the extent 
of an examination of the tenders received, and inspection of the 
plant and material before shipment. 

‘* Motodrive’s”” objection to this course appears to be the trouble 
involved in posting the ‘‘ consultant ” as to all the local conditions, 
Now, it is obvious that if your correspondent is to get a reliable 
tender for suitable machinery from a manufacturer, he will have 
to give the maker precisely the same information—for the purpose 
of getting out a suitable design—that he would otherwise furnish 
to a “‘consultant” for the purpose of drawing up a specification. 

‘* Motodrive ” will in any case have to make a number of copies 
of his requirements, and it would surely not be a difficult matter 
to make an additional copy for the use of the ‘‘ consultant.” 

Of course, your correspondent must decide for himself, but this 
is the course which I should advise. I am not in business as a 
‘* consultant,” and am therefore free to advise thus without using 
THE ENGINEER correspondence columns as a means of improperly 
pushing my business. 

(2) As to the choice of system. My remarks under this head 
were based entirely on the supposition that your correspondent 
was committed to electricity, and that it was only a question of 
which system to adopt. 

There is noquestion but that eithersystem will work satisfactorily, 
and as regards repairs no trouble need be anticipated from a real 
well designed direct-current plant, though for really hard work wit: 
unskilled attention, I should myself probably adopt A. C. three- 
phase, with non-synchronous motors. I do not know if your cor- 
respondent requires occasionally to run only a part of his works— 
as for repairs—if so, he will not find it economical to run a large 
engine and alternator on light loads. To provide for this he will 
require to gain his power by two or more units. At full power he 
will then have either to (a) run the alternators in parallel, which 
requires a certain amount of skill and care, though the operation 
is not of very serious difficulty ; or (4) arrange the switchboard so 
that the circuits and alternators can be grou as required with- 
out paralleling the latter. | With technically unskilled Eastern or 
negro labour I should probably adopt the latter system. It is on 
such points as this that skilled unbiassed advice would be of service 
to ‘* Motodrive.” 

Then there are such points as to whether lighting is to be provided 
for. If the plant is solely for power, a much lower rate of alter- 
nation, technically ‘‘ periodicity,” may be adopted with great 
advantage. If lighting has to be provided for from the same 
machinery, then a higher alternator is necessary, since a very low 
alternator will cause lights to blink, and at a certain point arc 
lighting becomes impracticable. : 

Assuming that your correspondent is not absolutely committed 
to electric driving, I should advise him to consider the matter care- 
fully before deciding. From the number of mén employed, a 
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It is quite possible that compressed air might prove more satis. 


factory in the long run, especially with unskilled labour, 

In order to deal with extensions, a larger compressor might be 
installed than required at once, and run below its full Speed 
Light loads can be dealt with by slow running of the compressor, 

ortable tools are on the market, and can be connected to the 
fixed air mains by hose, either rubber or metallic, , 

Small fixed motors can be regulated for speed and power by 
the same means as used at present, and in most cases existing enging, 
used. Large fixed engines can beused, and great economy effected by 
reheating the air before admission by, say, the waste heat tun 
heating furnaces, . 

There seems at present to be a craze for electricity under 
all circumstances, to the neglect of older means of power trans. 
mission. Your correspondent has not got the exact information he 
requires, prawns owing to the fact that electric power for work. 
shops is of com tively recent introduction, and no exact data as 
to cost are available. 

The mechanical success admits of nv possible doubt, The 
economical advantage in such small works as that of ‘ Motodrive " 
is open to question. 

Alternating current is often used for the sake of simplicity, the 
power being furnished from a large oon station supplying current 
at high pressure to a number of works, 

In other cases the alternating current is converted to direct 
current for the sake of conveniént speed control, Xc., as briefly 
stated in my previous letter—see clause 3. To conclude—if your 
correspondent has decided on electricity—independent advice jx 
desirable for the reason stated by ‘‘Motodrive” himself in his 
first letter, see sixth line from the bottom, beginning at ‘The 
makeré®'°. . « omg. GEO. T. Parvog, 

London, August 28th. 





GARDEN CITIES. 

Sir, —Your article on ‘‘Garden Cities ” is very interesting, and it 
is well that such schemes should be well considered hefore plung. 
ing headlong into vast undertakings. But any thoughtful pereon 
can see as plain as a pikestaff that towns as they are offer the 
greatest inducements for crowding. The land is very valuable, 
and held under such difficult tenure that the cost of extricating jt 
from this, and the accumulated interest with which it is burdened, 
gives it a false value; and yet it cannot be sold unless it realises 
this price. Well, then, manufacturers should combine to remove 
to some well-selected place where the whole business would be 
made easier. I see no reason why, if well established and strongly 
financed industrial firms combined, the land for such could not be 
given free, or nearly so. 

Take a site on a good main road, with railway and river frontage, 
that can be bought at its ne value, and will pay on such 
a price, say, 34 per cent. No money can be lost, and the fact that 
old-established firms removed works to such a site would at least 
tend to increase the value at once. 

One man could carry out such a scheme if backed by several 
firms willing to enter into a contract to remove their works, say, 
within two years from date. A well-selected man of undoubted 
integrity and business capacity, and experienced in such matters 
as road-making, sewerage, building, and understanding human 
nature is all that is required. But he must have the confidence of 
the people. There would be no difficulty about financing, as it 
would be a safe investment, but bearing a low rate of interest. 
Such a site must be within very easy reach of other large towns 
already established. 

The works could be built on the railway frontage, and the 
dwellings on the main high road. Nothing easier; the only one 
thing wanted is industrial population. 

Such towns grow like dreams in the United States, because the 
land costs nothing. — firms get away from towns and grow 
to your requirements. There is land in abundance for nothing in 
England, and little or no taxes to pay, if it is tackled in the right 
spirit. In England there are roads and railways waiting, only 
wanting a man to plant industries along them. 

What is wealth ‘—earth, plus labour, used in method. More 
method, less labour. It is magnificent to contemplate the ultimate 
result of concentrated labour directed by a great and unselfish 
principle, : 

Great men have given up hoarding money, because money is not 
wealth. Give labour good sarroundings and pure air, it will 
thrive; shut it up in dingy surroundings, it must become sickly 
and a national danger. 

I beg to invite all who have the welfare of the people at heart 
to correspond and well ventilate the most important subject if the 
Editor will give us space, having nothing whatever to do with 
the Garden City scheme, but have myself put the ideas, on a 
small scale, into practical form, and it pays well to do it well. 

If the Editor of THE ENGINBER were supplied with a list of firms 
wanting to build works, and the business can be arranged, | will 
do the whole business, and give them the land free, the spot to be 
selected by themselves, J, E. STEEVENSON. 

Empress-road, Derby, August 27th. 








Evectric TRAMWAY FOR RorHEsAy.—The Rothesay electric 
tramway was opened on the 13th inst. The line extends between 
Rothesay and Port Bannatyne, about 24 miles distant. The con- 
tractors for the line were Messrs. Dick, Kerr and Co., London. 
The power station is at Pointhouse, Ardbeg, about half-way 
between the termini. So far there is one engine by McIntosh and 
Seymour, of New York, coupled direct to a Westinghouse 
generator, made at Pittsburg, Philadelphia. There are two 
boilers by Babcock and Wilcox, each of 250 nominal horse-power, 
and the engine is capable of dealing with a load of 400 electrical 
horse-power. When the station is completely finished there will 
be two more engines of 250 horse-power each, and there will also 
be a battery, which will be capable of running the cars for a con- 
siderable time. The car shed, a spacious, high-roofed brick build- 
ing, next the roadway, is capable of storing fifteen cars, and there 
is a farther space reserved for the erection of a second car shed to 
accommodate other twelve cars. The extension of the line to 
Ettrick Bay and to other parts of the island is a matter for the 
future, 

Mr. THomMas NIvENs.—-News was received in Cheltenham on 
Thursday night, August 21st, of the death, at his Irish seat. Mount 
| Shannon Manor, Lisnaghry, County Limerick, of Mr. Thomas 
Nivens, one of the pioneers of electric tramways in this country. 
| Mr. Nivens had been ill for a few weeks past, it is said, having never 
| recovered from the shock caused by the death of a daughter—Mrs. 
| Doyle--last May. Mr. Nivens was a native of Ireland, but 
| emigrated to the United States nearly forty years ago, and 
quickly amassed a fortune by his dealings in railways, gas, and 
industrial enterprises, eventually making nearly 9,000,000 dollars 
by his conversion of the gas undertakings of Newark, New Jersey. 
Of late years he had devoted his energies almost entirely to light 
railway undertakings. He pioneered a large system in New 
Jersey, and others in various parts of America. ree years ago 
he obtained an order and built the light railway from Cheltenham 
to Cleve Hill. Only within the last few months his company 
obtained powers to extend the Cheltenham line to Leckhampton 
and Charlton Kings. The work, however, has not yet been begun, 
and though there is no reason to suppose the death of Mr. Nivens 
will affect the carrying out of the scheme, it is to be regretted he 
has not lived to see its completion. ‘Within the past month the 
Light Railway Commissioners, at an inquiry at Gloucester, threw 
out Mr. Nivens’ schemes for lines of tramway in the Stroud 
Valley, and connecting Gainswick with Cheltenham, on the 
ground that the schemes would prejudice the great trunk railways, 
who opposed. Mr, Nivens was also largely interested in similar 

h in the South of England and in Lancashire. He was 








would appear that the size of the works and the dist 
covered cannot be great 





sixty-one years of age. 
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LOCOMOTIVES FOR INDIA. 





Tur following extremely interesting correspondence 
has just been published as a parliamentary paper :— 


No. 1. 


from the Under-Secretary of State for India to Messrs. 
Diibs and Co., Glasgow, dated June 24th, 1902. (A similar 
letter was sent to Messrs. Nasmyth, Wilson, and Co ) 

| am directed by the Secretary of State for India in Council to 
enclose formal acceptances of your tenders for locomotives, dated 
the 5th of May, 1902, 7 P A 

At the same time Lord George Hamilton desires me to inform 
you that these aeceptances have been delayed in consequence of 
the very serious doubt which he has felt as to the decision at which 
he ought to arrive, : ; 

For the same order he received, from a firm of German manu- 
facturers of the highest standing, tenders which, in respect of the 
assenger engines required, were more than 20 per cent, below 
your prices, and, in respect of the goods engines, nearly 20 per 
vent. below your prices, : ' 

The date of pga! was, in respect of the passenger engines, 
twenty-five weeks earlier, and, in respect of the goods engines, 
thirteen weeks earlier than that which you named ; and it was 
distinctly understood that none but the best materials should be 
used, that the specifications should be in every respect strictl 
complied with, and that the usual tests should be rigidly enforced. 

His Lordship, in these circumstances, was unable, without much 
hesitation, to give the order toa British firm. But, as you are no 
doubt «ware, orders for locomotives have recently been given to 
German firms by various Indian railway companies, and his Lord- 
ship finally decided that he would await the result of these orders, 
which may be regarded in the light of an experiment, before 
entrusting to German manufacturers, for the first time, an 
important contract for locomotives for State railways, 

Rething could be further from Lord George Hamilton’~ wish 
than that orders of this kind should be transferred from British 
makers, who have hitherto had the virtual monopoly of them, to 
their foreign competitors. But if it should be shown by experience 
that the German manufacturers are able and willing to turn out 
work which, though possibly inferior in respect of finish, is for 
practical purposes equal or nearly equal to that which is produced in 
this country, at prices materially lower, and with the further 
advantage of much earlier delivery, it is obvious that, in justice to 
the interests of India, he will be compelled to accept foreign 
tenders, and, possibly, to accept them on a large scale. 

Indian railways are now, generally speaking, in a prosperous 
condition ; their business is increasing, and the construction of a 
large amount of new mileage is in hand or projected. These facts 
point t2 the possibility of increased orders for rolling stock and 
railway plant of all kinds; and Lord George Hamilton trusts that 
the locomotive makers of this country may be able to make such 
arrangements as will insure that they shall profit to the full by the 
opportunities which are likely to occur.—I am, &e., 

(Signed) A, GODLEY. 
No. 2. 
Letter from Messrs. Diibs and Co., Glasgow, to the Under- 
Secretary of State for India, dated July 15th, 1902. 

In acknowledging your letter which accompanied the acceptances 
of our tenders for locomotives, dated May 5th last, we asked 
permission to show it to the other locomotive manufacturers of 
this country, as the points raised were so important ax to call for 
the careful and earnest consideration of the whole trade. That 
permission was accorded, and the letter has been most carefully 
considered. We now submit the following in reply, and are send- 
ing copy of this letter to each member of the trade, asking him to 
intimate to you if it expresses his views. 

We recognise the difficulty in which the Secretary of State for 
India has been placed by the appearance in the late competitions 
of tenders from foreign firms offering much lower prices and much 
earlier deliveries than the prices and deliveries asked by British 
tirms, and we thoroughly appreciate the justice of his Lordship’s 
decision to await the result of the orders already sent by some of 
the Indian railway companies to Germany, before entrusting 
Indian Government contracts for locomotives to German manu- 
facturers. In respect of the reasons which induced in the mind of 
the Secretary of State the very serious doubt which he felt as to 
the decision at which he ought to arrive, our first and main 
contention is, that although in the late competitions British and 
German manufacturers tendered upon the same specification and 
drawings, they placed very different interpretations upon these 
documents, and naturally framed their estimates upon their in- 
terpretations. The competing British firms were perfectly familiar 
with both the letter and spirit of the specification, having supplied 
under its conditions practically all the locomotives in use on the 
Indian railways. The competing German firms have not yet got 
so far as to deliver a single locomotive in India. The British 
tirms estimated to use the very best material obtainable, and to 
put upon the locomotives a class of workmanship and finish which 
admittedly has not been reached by any foreign locomotive 
builders, The German firms estimated to use much cheaper 
materials, while their standards of workmanship and finish are 
much below those of their British competitors. The tenders were 
not fairly comparable ; the British tenders were for one class of 
locomotive, very costly to make and, therefore, costly to buy ; the 
German tenders were te another and a lower class of locomotive, 
cheap to make and, therefore, cheap to buy, Our works cost was 
very much higher, ahd while the German firm you refer to no 
doubt ‘distinctly understood” that everything was to be of the 
best, the facts that are known sufficiently prove that their best 
was relative to their own practice and not to ours. 

We, therefore, with all respect, demwur to your proposition that 
the Indian Government will be compelled, in the interests of 
India, to accept foreign tenders for possibly inferior workmanship 
and finish if the prices are materially lower. The real question is, 
whether the interests of India are best served by working the rail- 
ways with the best locomotive engines it is ible to obtain—a 
system which through many years has oh ste the very best 
results—or by isleatattin, bor the sake of a saving in first cost, 
locomotives of inferior material, workmanship, and finish. That 
the first alternative ought to be adopted is, we submit, abundantly 
proved by what is publicly known of the working of the American 
engines supplied to the Burma Railway Company, and by what is 
lest publicly known of the character of the tenders recently 
supplied to the East Indian Railway Company from Germany, as 
to which we’ would respectfully suggest that the Secretary of State 
might usefully call for the locomotive superintendent's report 
thereon. In view of future competitions, therefore, it becomes a 
matter of urgent importance that we should be informed whether 
the Indian Government and railway companies propose to continue 
or to abandon the high standard of quality in materials, work- 
manship, and finish to which we have hitherto worked. We take 
it that in their purchases of locomotives the broad aim of both 
‘vovernment and railway companies is ultimate economy ; that is, 
economy in their consumption of fuel, in their cost of maintenance, 
and in the work to be got out of them. The first cost of the 
engine is only one item in this calculation, and the experience 
gained after a year or two's working may very well prove that too 
much importance has been attached to it. That is undoubtedly 
the view of the Govérnment Railway Authorities in Egypt, and we 
could desire no:stronger. testimony in favour of our case than is to 
be found in Lord Cromer’s latest report. And to take only one 
further instance—the chairman of the Leopoldina Railway of 
Brazil, in April last, was even more emphatic as to the ultimate 
economy to be effected through purchasing British-built loco- 
motives, even though they should cost, to begin with, 25 per cent. 
more than American. 


Letter 





In the late competition the question of early delivery was given 
almost equal prominence with that of price. Without staying to 
consider the comparative value of British promises, based on long 
experience of working under the Indian specification, with German 
promises made in the dark, the railway boards a tly formed 
their decision vers d u the figures before them ; and —e 
first assumed that the Saies engine would be equal to Britis 
engines if made from the same specification and drawings, they 
proceeded to assume that the German promise of delivery was 
equally to be depended upon with the British. 

In a letter written to the Times in December last, the chairman 
of the East Indian Raitway claimed that the action of his board 
had saved the shareholders not only a large sum in the purchase of 
forty locomotiver, but thirty-nine weeks in their delivery, by 
accepting a German instead of a British tenderer’s offer. The 
German firm undertook to complete the work in forty-six weeks. 
About forty-one of these weeks bave now expired, and not one 
engine has yet been shipped, the delay having, we understand, 
been caused by the wholesale rejection of materials ; although in 
this, as in the case referred to in your letter, it was, no doubt, 
‘* distinctly understood that none but the best materials should be 
used.” The Secretary of State for India could hardly ask stronger 
justification than this for bis decision to await the result of the 
Indian Railway Company’s German contracts before entrusting 
Indian Government contracts to German firms. 

Our remarks have so far related only to the character of the 
materials and work offered by British and German manufacturers 
respectively in the late competitions, and to the comparative value 
of their promises of delivery ; but there are other considerations 
which, we submit, should not be altogether ignored by the Indian 
railway companies, still less by the Indian Government in ordering 
locomotives for the Indian railways. The very high standard of 
locomotive work throughout India is the result of meny years of 
co-operation between the railway engineers and the Brit*sh manu- 
facturers. By working together, immense advantage has accrued 
to both, for in many cases, in meeting new conditions, the engineers 
Fave been aided by the minute practical knowledge of the;manu- 
facturers, and the latter have found the requirements of the Indian 
railway companies an important branch of their trade. It is 
manifestly impossible for British manufacturers to work to British 
standards at German prices. Earnestly as they desire the welfare 
of their workmen they cannot carry on their works at a loss. 
The firms interested in this discussion employ between them more 
than 20,000 British workmen, and the effect of closing the Indian 
market against them would be to throw a very large proportion of 
them out of employment, and affect in an equally serious manner 
the countless employés of our sub-contractors. A further effect 
would be to transfer from British ships to vessels subsidised by the 
German Government for the express purpose of capturing our 
Eastern trade many thousands of tons freight per annum. From 
a feeling of Imperial duty, we encouraged many of our men in 
their desire to fight for their country in South Africa, keeping open 
the places of many, and supporting their families during their 
absence. Must we tell them on their return that owing to the 
action of the Indian Government and railway companies, we have 
no work for them, or must we give them the almost equally hard 
message that the highly-skilled workman is no longer in demand ! 
Yet that would be the effect of transferring Indian orders to Ger- 
many, or of lowering the British standard of work to the German 
level. 

Lastly, we would remind you that to facilitate the working of 
the Indian railways we have been invited to draw up designs of 
standard engines for several varieties of duty, and the Secretary of 
State for India has indicated that, in his opinion, the British 
manufacturers should greatly enlarge their premises. Until the 
Standards Committee, which is now at work, has settled the 
initial details as to working, it has not been possible for us to 
make much progress with the standard designs. But we could 
hardly be expected to work upon them with any enthusiasm if, 
when finished, they were to be used ayainst us by foreigners. 
We have already intimated that, given reasonable security that 
we shall retain the Indian market, we are quite prepared to 
extend our premises so far as may be necessary to meet all the 
needs, present and prospective, of the Indian Government ; but we 
cannot go far in this direction if the Indian Government and the 
Indian railway companies were to adopt the policy of buying engines 
from Germany or from America, ‘‘ possibly inferior in respect of 
finish,” and only ‘‘ nearly equal to those produced in this country,” 
simply because they are cheaper—to begin with.—We are, &c., 

(Signed) Duss anD Co, 


No. 3. 
Letter from Messrs. Neilson, Reid and Co., Glasgow, to Secretary 
of State for India, dated July 14th, 1902. 

We have just been favoured with a ae copy of a letter on the 
subject of German competition for Indian locomotive contracts, 
which, by your Lordship’s instructions, has been sent to Messrs. 
Diibs and Co., of Glasgow. 

Having most carefully noted your views on the subject, as therein 
expressed, we beg respectfully to submit the following observations 
for your kind consideration :— 

For many years our firm, compared with other British locomo- 
tive builders, constructed by far the largest proporiion of the 
locomotive orders for Indian railways, and, indeed, not very long 
ago, our establishment was known in the trade as the ‘ Govern- 
ment shop.” A perusal of the records of the tenderings for Indian 
locomotive contracts for, say, the last twenty-five years—during 
which period we have built 1793 locomotives for India—will show 
the vast suins our competition, direct and indirect, has saved to the 
Indian State and other Indian railways. 

At present we employ about 3400 men here on locomotive work, 
and we have probably expended a much larger sum during the last 
four years upon extensions of our workshops, and in the purcbase 
of the mest modern hinery and equi t than any of our 
competitors in this country. 

We have not pre, Reg receiving so many Indian contracts 
as formerly, but have been supplying toa larger extent the loco- 
motive requirements of the home railways and of the Colonies, 
where, owing to the absence of such cramping restrictions as to 
weight, &c., as are in force in India, the most modern designs 
are acceptable, and where also some little recognition is given 
for special effort in design and workmanship. 

The policy of publicly advertising Indian locomotive contracts, 
while it may result in the submission of low offers, has also corre- 
sponding and, in our opinion, most serious defects and disadvan- 
tages from the purchaser’s point of view, and particularly so 
when, as at present, tenders from American and continental 
firms are not only entertained, but compared side by side. One 
of the obvious defects of the system of advertising for offers for 
locomotives is that any firm may tender to supply the work, no 
matter how deficient its workshops may be in organisation and 
equipment, and although it may have had no previous know- 
ledge or experience of the special requirements of the particular 
railway. 

Further, advertising tenders for locomotive contracts causes 
undue delay in settling contracts from the time the requisitions 
from India are received, (1) because the specification has to be 
specially prepared and carefully revised before offers can be called 
for, as any firm may secure the contract, and may be expected, 
after such severe competition, to take advantage of any error or 
admission or subsequent alteration to the specification or draw- 
ings—not an unusual possibility—as the contractor on his = 
has not unlikely made some mistake in the estimate upon which 
the low offer he has submitted was based; (2) if the offer of a 
firm which has not previously built for the railway is the lowest 
received, a reference to India or @ report upon the standing of 
the firm will be essential, with, also, a possible visit to their 
workshops, An examination of the dates of the requisitions for 
locomotives from India in recent years, with the corresponding 
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dates of the placing of these contracts, will show that the 
average time taken to settle locomotive contracts for India far 
exceeds that of any other purchasers from the trade. This delay 
is not in any way occasioned in the passage of the contracts thro! 
the India-office, but is most frequently the direct result of the 
ne of advertising for offers, and in the attempt to secure order 
thereafter out of the chaos which results therefrom. 

Publ e tendering for locomotive contracts renders standardisa- 
tion or duplication an impossibility, as to secure cheapness the 
purchaser must be pre , if necessary, to place his orders with 
a different firm on each occasion. It would, therefore, not be 
outside the bounds of possibility for large purchasers, such as the 
State railways of India, to have locomotive contracts in progress 
at the same time in nearly every shop in th’s country, in America, 
and the Continent, with the maximum cost of inspection and 
supervision, and the greatest possibie variation in the resultant 
article. Thus we find that certain Indian railway companies have 
been knocked about recently from “‘ pillar to_post” in the attempt 
to find a cheap and satisfactory source of supply. After trying, 
with most unhappy results, several American firms, further orders 
for locomotives for India have been placed in succession with the 
Hanover Locomotive Works, the Berlin Machinery Company, and, 
last of all, with Messrs. Borsig, of Berlin. As evidence that these 
firms have still something to learn from the high standard of work 
in this country, we may mention that three of Messrs. Horsig’s 
chief people visited these works last week, and the chief director 
of the Berlin Machinery Company has just intimated that he 
would also like to see over our place here. 

Advertising for tenders for locomotive contracts, when it ix 
known that any offer may be excepted, tends to prevent the best 
firms whose products are appreciated in other markets, from 
seriously competing with second-rate firms, especially when their 
previous efforts and services have been unacknowledged, and 
where the offer of a low price or specially early delivery is all that 
is necessary to re-establish them as contractors for Indian work, 
should other markets fail. We would respectfully submit that no 
inspection, however s‘ringent or able, will secure the desired 
result in locomotive construction without some previous experience 
of the same class of work, and the cordial and intelligent co- 
operation of the contracting firm and of every memter of their 
staff. 

Then, again, the detailed inspection of locomotive work becomes 
more and more unequal and unfair where the resident inspecting 
engineers are in the one case placed in shops with which they are 
thoroughly familiar and where possibly they may have been 
apprenticed, and on the other hand in, say, workshops abroad 
conducted on entirely different systems, where duplication and 
detailed inspection such as we have been daily accustomed to, are 
quite unknown, and where, as is sometimes the case, the inspector 
cannot speak the language of the country. 

We must say that we are not surprised to find a difference of 
20 per cent. in the prices quoted by the Germans and the lowest 
of the British firms tendering in the case you refer to, and, indeed, 
we should have expected to see a much greater difference. We 
have a note of some of the prices quoted for an important contract 
for Indian locomotives settled in April of this yeas, and we find 
that there was a difference of over 28 per cent. between the price 
quoted by the British firm that secured the order and another 
British firm of the highest standing. 

There is no article which can be produced in such varying 
qualities as a locomotive, and there is ample room in its manu- 
facture for large savings in the cost of production which would 
not be revealed immediately even when it was actually at work on 
the railway. 

If cheapness or specially early delivery is a sine yud non, then 
there is surely an intermediate stage between the possibly over 
inspected, expensively produced British-built locomotive with it 
material and workmanship specially specified, and the correspond- 
ingly inferior article as usually made in Germany or America. 

We refer to the guaranteed British locomotive from British 
builders, which we are at present supplying with most satisfactory 
results to British main lines for express passenger service, and 
which is superior to anything made abroad. We do not object to 
inspection, however severe, in fact, we rather court it, but what we 
do say is, that inspection means both time and money. 

Your Lordship refers to possible further locomotive requirements 
for India; but, while these may be forthcoming, we have no 
assurance as to when they will be placed in the market, and we 
can only say that at the present moment we are in the, for us, 
unique position of not having a single inquiry, to the extent 
of even one locomotive, for any railway in our great Indian 
——- 

‘or many years in succession the annual locomotive trade 
reports called the attention of your predecessor to the dearth of 
orders for locomotives for India—see excerpts enclosed herewith— 
and foretold the congestion that was sure to result from such 
delay. At the time we refer to we were actually delivering 
engines to Indian railways under cost price, so that there was 
every inducement to place contracts for locomotives then. India 
is closer to us than any of our Colonies, and has, and is costing us 
directly and indirectly more than most people know, and it is for 
others to say whether, on general grounds, the State and 
guaranteed railways of India should be considered free to place 
orders abroad—and especially in Germany—for the rolling stock 
that cannot be produced in India. In any case, is it prudent to 
let an important industry, such as the locomotive trade, pass into 
the hands of foreigners / 

From a national point of view, every locomotive manufactured 
in Britain bears upon it a heavy Imperial and local taxation, and 
our manufactories, which have survived till now, have not only 
helped largely to supply the sinews of war in men and money, 
but no doubt will be expected to do their share in providing 
employment for those now returning from duty successfully accom- 
plisbed in South Africa. 

At no time could the important locomotive orders recently given 
to Germany have been less easily spared by British builders than 
at the present time, when the outlook is none too bright for the 
industrial classes in our own and other trades. 

We are, &e., 
(Signed) NEILSON, REID AND Co, 





Enclosures to No. 3. 
Excerpts from Annual Reports on the Locomotive Trade. 
1888, 

The Indian market has this ae been unusually dull, and manu- 
facturers have consequently to busy themselves in finding 
other markets to take its place. There have only been two or 
three orders for Indian State Railways given out for a consider- 
able time. Such a state of matters is without parallel, and we 
think there can be no question as to the unwisdom of a pause in 
the railway development of our great Eastern dependency. India 
has so far only been touched by railways, and both from « military 
and commercial point of view there is the greatest desirability and 
even necessity for a policy of progress in laying down lines. Mr. 
Holt Hallett, in an admirable paper, demonstrates the profit to 
India itself to be derived from the proper and extensive opening 
up of India by railways, and the cause of the ‘present standstill 
seems to us to be inexplicable. Glasgow is now represented by 
seven members of Parliament, and in view of the importance of 
the Indian market to the West of Scotland, the lack of enterprise 
in Indian railways might very well form the subject of a question. 
to the Secretary for India, 


1889, ‘ 

A most remarkable circumstance is that the Government of India 
have failed to take advantage of their opportunity. Last year we 
drew attention to the fact that orders for the Indian State Rail- 
ways had been gee out only in such very small quantities as 

their rolling stock up to a proper state of etficiency, 


would not kéep 
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This year it has-been even worse, and it is safe to predict that the 
Indian Council will be forced into the market by pressure of cir- 
cumstances when prices are greatly enhanced. They have let 
slip their opportunity, and the longer they delay the more they 
will have to suffer, as will be readily understood by everyone con- 
versant even in a very ordinary degree with the present great 
demand and increase in prices for all kinds of raw and manufactured 
materials. We can hardly contemplate with equanimity the posi- 
tion this country would be placed in were a time of warlike emer- 
gency to arise in India necessitating a large and speedy supply of 
rolling stock, 
1890. 

The Indian market has not shown the activity which was 
anticipated at this time a year ago. Year after year we have had 
to call attention to the lack of energy on the part of those respon- 
sible for the State railways in India. It is so long since the 
(sovernment placed orders that their rolling stock must now be in 
a most unsatisfactory condition. During the year the Indian 
companies have given out orders for 95 engines, and of these only 
30, ordered within last week, have been for Government lines. 


1891. : 

India, which with its enormous resources ought of itself to keep 
our locomotive shops fully employed, has been pany non- 
existent for years past as a market for engines, and year after year 
this report has had to chronicle the same state of matters. The 
hopeful view to take is that since the demand for locomotive power 
must come sometime, every year that elapses must bring us nearer 
to it. 

1892 

India has bulked rather more largely than the home market, 
and still the State railway’s requirements are remarkable 
by their absence. Year after year we have had to chronicle the 
same thing, and have already prognosticated an inevitable early 
flooding of the market with orders to bring their equipment up to 
normal efficiency, but every time our prognostications have failed, 
and we shall consequently now cease to prophesy until the fact is 
realised, 

1893. 

Asa market for locomotives India has again been a failure; 
indeed, its importance in 1893 has been put in the shade by the 
Chinese and Japanese markets, which until the past year or two 
were practically non-existent. Time after time in this column we 
have indicated a great spurt in the locomotive industry in the 
following year, due to Indian officials awakening to a sense of rail- 
way requirements, but we cease henceforth to prophesy on Indian 
railways. Probably when t*e spurt comes we may see it, but 
meantime matters are getting werse from year to year. While, in 
the case of India, long looking in that direction has made the heart 
sick, makers are refreshed when they transfer their vision to China 
and Japan. 

1894. 

We ceased last year to count upon the return to life of the Indian 
railways, stating that we had prophesied so long that we would now 
have to watch and see the event when it happened. If the desired 
improvement has not yet come it seems to be coming, and the 


market in that great dependency shows indications of awakening 


from its slumbers of many years. Fully a third of the public con- 
tracts have come from India, and a gratifying feature is that the 
progress has been regular and not spasmodic ; in any case, makers 
are looking to that market as their chief anchor of hope. 

1895. 

The amount of work wage through the open market might well 
have been undertaken by two of the leading establishments, and 
while there was aconsiderable quantity of work privately negotiated, 
still over all there was not anything like sufficient demand to take 
up half the productive capacity of the country. 

1896. 

The Indian market has been specially active during the past year, 
and has assumed the importance amongst markets for locomotive 
work which has been conspicuously absent during recent times. Its 
importance has almost equalled that of the home market, and the 
pressure of traffic seems to have been felt all over the land. 

1897. 

Of all the markets which have helped to keep the locomotive 
trade in full pressure, probably the most important this year has 
been that of India. The State railways seem still to be lagging 
behind, being responsible for somewhere about forty engines only, 
which is a small proportion considering the mileage of lines coming 
under that heading. 

(To be continued.) 








REPORT ON THE WORKING OF AMERICAN 
RAILWAYS. 
By LigEUTENANT-COLONEL W. V. ConsTABLE, R.E. 
(Continued from page 195.) 
Brief Description of the Condotion of the Roads I sa. 

(25) The P.R.R. main line east of Pittsburg has a 100 Ib. rail, 
aad so has the N.Y.C. and H.R.R. some distance north of New 
York. Both roads are in excellent order, and well-ballasted, but 
neither is better than the E.I., the G.I.P., or the Madras rail- 
ways, did these Indian roads possess a 100 lb. rail, although the 
rails of the American roads are more truly laid and better main- 
tained. All American railways I saw use a flat-footed rail, and 
spike the fish-plates to the sleepers, although the reporters for 
the Paris Congress considered this to be bad practice. Practically 
all roads use a six-bolted fish-plate of angle iron shape, the lower 
limb often extending some way beyond the upper surface of the 
rail foot. To save repetition this practice may be accepted as 
universal, and any variations from it will be noted in each case. 
Where not otherwise stated rails are 30ft. long. 

(26) The C. and N.W.R.R., which has a 90 Ib. rail, is somewhat 
inferior to the best trunk lines in India. The U.P.R.R. has a 
75 lb., 80 Ib., 90 lb., and 100 Ib. rail, and is ballasted with grit, 
but splendid gravel is now being put down. Its road also may be 
classed ax a very good second-class one compared with Indian 
trunk lines. The standard length of their sidings is 4000ft., but 
they have some 5000ft. long. 

(27) The Denver and Rio Grande Railway may be described as a 
middling second-class line witha very dusty road. It has nineteen 
to twenty sleepers to the rail, and is ballasted with grit, ashes, 
sand, or earth. Most of its culverts consist of wooden baulks on 
timber piles, but its large bridges are stee] trusses. Jt has some 
grades of 1in25 between Minturn and Tennessee Pass, and generally 
speaking its grades are severe. Like all American roads, even 
counting in the P.R.R., its curves are much sharper than those 
generally permitted in India. 

(28) The general description of the D. and R.G.R.R. applies to 
the Burlington Missouri R.R. between Denver and St. Louis, a dis- 
tance of 929 miles, except that although the standard now adopted 
is a 90 Ib. rail, there are many old 65 lb. and 75 |b. railsin the road. 
The ballast consists of ashes, burnt clay, stone, slag, and earth, and 
the joints are down, but the line is neater than the D. and R.G.R.R., 
and the running is better. 

(29) At junctions and larger stations there is a small interlocking 


Mississippi as second-class roads, which in time will require a very 
large amount of expenditure to make them first-class. is 

(31) The Rock Island and Pacific is in about the same condition 
as the Burlington and Quincy Railway, a good second-class road, 
is ballasted with stone, grit, or earth, and it has a great deal of 
1 per cent. grades. 

(32) The Lake Shore R.R. is fairly ballasted with stone, gravel, 
or grit, and has a good road and a heavy rail, but it is not up 
to the standard of the N.Y.C.R.R. proper. It has a mixture 
of four and six-bolt tish-plates, and has about seventeen sleepers 
to the 30ft. rail. 

(33) The B. and O. route between Jersey City and Washington 
consists of parts of three systems: the Central te of New 
Jersey, a four-track road to Bound Brook 31 miles long, the 
Philadelphia and Reading to Philadelphia 63 miles, and the B. and 
O. to Washington 124 m les, each of the latter being a two- 
track road, with the exception of one long single-track bridge 
about 14 miles long north of Baltimore. All this road is excel- 
lent in quality, and equal to the best trunk line in India, being 
ballasted with hard stone, and having a rail from 80 1b. to 85 lb. 
in weight, which, however, is now being replaced by one of 100 Ib. 
section. Sleepers are about sixteen to the 30ft. rail. There are 
many over-bridges and neat country stations. 

(34) From Washington to Grafton, a distance of 235 miles, the 
B. and 0. is mostly a double track, but the rest of the system is 
chiefly a single-track road. West of Pittsburg its road may be 
graded as a good second-class one. é 

(35) The B. and O. K.R. between Washington and Pittsburg is 
being made a first-class line, and = heavy renewals of rails, 
sleepers, and bridges, are being made. Its permanent way is 
strong and well laid, and the road is kallasted to about three- 
quarters of full section with hard stone. Its curves are very 
sharp and its grades heavy, particularly in crossing the 
Alleghanies. 

(36) Some 20 miles of 60ft. rails had been tried on a down 
grade in the direction of the traftic, but they crept a good deal, 
and gave trouble in expansion and contraction, and they are 
now being put on the up grade line in the direction of the 
traftic. Some 100 lb. rails were also being put in, but the present 
standard west of Washington was 851b. There were 3000 sleepers 
to the mile, and the road was a strong one. 


Cleveland and Pittsburg RR. 

(37) L travelled up and back between Pittsburg and Cleveland 
over the Cleveland and Pittsburg R.R., worked by the P.R.R. It 
is a single-track second-class road with weak rails, but it is well 
ballasted, and we did an average speed of 43 miles an hour over it. 
The end car rode comfortably. 


P.R.R, East of Pittsburg. 


(38) On the 23rd May I travelled through the Mons Moun- 
tains over the P.R.R. between Pittsburg and Altoona. It has very 
heavy grades and sharp curves, but is a first-class toad. It has a 
mixture of 85 lb. and 100 Ib. rails, but a 100 Ib. rail is being put 
down for renewals. It is mostly a four-track road with very heavy 
traffic on it, and heavy renewals were going on. The number of 
sleepers to the 30ft. rail was fourteen to fifteen. 

(39) The N.Y.C.R.R. track, of which I inspected 40 miles out of 
New York from a special train provided by the railway officials, is 
a very first-class one, the joints being the best I saw on any line. 
Mr. Dudley, the inspecting engineer of the road, the engineer of 
maintenance, and the train master, Hudson division, accompanied 
me, and the road was in splendid order, and the joints not to be 
felt at all. The standard rail is 33ft. long, ard 100 Ib. in weight, 
and has twenty sleepers under it, and this section is to be adopted 
as far as Albany. The line is well ballasted with stone and oe 
little maintenance, the average number of track men employed 
during the year per mile of single line being seven-tenths of a man 
only. I also inspected by special train with the divisional engineer 
at Albany the track between Albany and Schenectady, a distance 
of 17 miles. The rails here and up to Buffalo, and also for some 
distance south of Albany are only 80 Ib. in section, with eighteen 
sleepers to a 30ft. and twenty toa 33ft. rail. The ballast is a coarse 
gravel, but broken stone is being arranged for. Where curves are 
6 deg. or more, reinforcing braces on the outside of the two rails 
are used, except where tie-plates are put down. Spring rail 
froys are very freely used, as is the case on most American roads. 
The divisional superintendent told me they were absolutely safe, 
and were introduced in order to lessen the shock to main line traffic 
vehicles, and I believe they effect this object. I had an engine run 
over one several times, and I believe such frogs would be found an 
improvement ia India, particularly for facing points. Slip switches, 
too, abound in America, and should be tried in India. We are too 
much afraid of diamond crossings and slip switches in that country, 
whereas in America they are to be found everywhere, and are quite 
safe. 

(40) The N.Y.N.H. and H.R.R. is very much like an English 
road, with over-bridges, neat stations, block cabins, and usual 
signals, and with most of its signals and points interlocked. 
Between New York and New Haven it is a four-track line, which 
is also the case near Boston ; the rest of the coast route is two- 
track. Steel bridges are being put in everywhere, and the public 
roads are being crossed by overbridges. The ballast is full in 
section, and up to New Haven is of good stone ; north of that it is 
either coarse sand, grit, or gravel, and on one section of about 
20 miles the dust flew about like it does on a sandy road in India, 
but our speed was over 50 miles an hour. The railisastrong one, 
100 lb. in section and 30ft. long, and is supported by about fifteen 
to seventeen sleepers per 30ft. rail, and like other American roads 
it is reinforced on some curves by the addition of a kind of chair 
on the outside of each rail, the chair being spiked to every fifth 
sleeper. The road is good and up to the best Indian trunk line 
form. but its fish-plates are weak and the joints are duwn. 

(41) The main signals show red and green for ‘‘ danger” and 
“proceed,” but the distant signals have yellow and green for 
‘‘danger” and “proceed,” and these colours have also been 
adopted by the Canadian Pacific Raiiway and the B. and O.R.R., 
and the ‘‘ Big Four” system are also trying them for their distant 
signals, the object being to do away with the objectionable practice 
of running through any red signal at danger. 

(42) The Boston and Albany R.R. has four tracks for 16 miles 
out of Boston, and two tracks the rest of the way to Albany, which 
is 203 miles from Boston, and is ballasted with coarse gravel. Its 
grades are steep, the ruling gradient being 82ft. tothe mile. From 
Boston it ascends 900ft. and then falls almost to sea level, thence 
it rises to 1436ft., and again falls to 20ft. above sea level at Albany, 
consequently it can only haul eight or nine coaches with one engine, 
and 1000 gross tons on its freight trains. It has 53 per cent. of 
curvature. Its rails are 30ft. long, and of 95 1b. section, with 
fifteen or sixteen sleepers to the 30ft. rail. No 60ft. rails have been 
used, but the chief engineer thioks they should be successfu!, Its 
roads are excellent, and its stations are very neat and up-to-date, 
| and resemble English ones, being built of good masonry with neat 
| stone or paved low platforms. Each tie has a tie-plate, and since 
| their introduction the reinforcing braces or chairs on curves have 
| been found to be unnecessary, noticed here, as is the case on 

many American railways, the anti-creep chairs which are put in 
| opposite the joints of the other rail. They consist of a chair 
| fastened by one bolt through the web of the rail and spiked to the 
| sleeper by one inside and one outside spike, and the chief engineer 
said they were most effective. The B. and A.R.R. were one of the 





plant for points and signals, and many slip or derailing switches | first, if not the first road to adopt a heavy rail, and the chief 
are used. Along the B.M.R.R., as on many other lines in the | engineer told me it had been a perfect success, they having had a 
grain-producing districts, there are small wooden grain elevators | 95 lb. rail for over ten years. 


placed ona siding at most stations, and these can be built, it is 
said, for 1200 dols. to 1500 dols. 
(30) From St. Louis the Wabash line is chiefly ballasted with 


Rails and Rail Joints. ; 
(43) As mentioned in the report on the Paris Congress, much 


stone, as is the Chicago andAlton R.R., and some others running | advantage is claimed by the Americans from the use of a heavy 
into St. Louis, but I should class most of the railway west of the | tough stiff rail of great tensile strength, with a good broad top 


Se 


surface, and Mr. Dudley, the inspecting engineer of the N.y 
and B. and A. Railways, states that Oe ae eters gl 
ance to traction on the N.Y.C. and H.R.R. by 100 per cent, 
by the substitution of such a rail of 100 1b, section for one of 
some 70 lb. in weight. He also claims, and apparently succeeds 
in proving by figures, that on the two railways with which he 
has been connected, the cost of transportation, maintenance of 
way expenses, and cost of renewals of rolling stock, have shown 
a steady decrease with every increase of rail section. Heavier 
trains have been hauled, less fuel per train mile has been con. 
sumed, a better road has been kept up at less cost, and the 
Pe stock has required less up-keep. It is not that the heay 
rail shows less wear than the lighter one—the contrary is the 
case ; but the destructive work takes place chiefly on the raj] 
head, and this saves the sleepers from deformation and makes 
the surface better, and consequently makes haulage lighter and 
damage to rolling stock less. These results agree with the 
oe wo I have always held as to the ultimate economy to be 
obtained by using heavier rails, and I never associated, as some 
people do, _ permanent way with cheap lines. I have always 
questioned the wisdom of the Government of India in holding oy 
so long to a rail of 75 lb. in section for the State broad-gauge lines 
for it is doubtful if there is ultimate economy, even when the price 
of stee) is high, and when it is low, as it probably will be again 
there seems to be no good reason why a 75h. rail should be con. 
sidered the right weight for a 5ft. 6in. gauge, even for existing 
loads, when English railways witha 4ft. 8hin. gauge have long 
since adopted a rail between 90 Ib. and 103 Ib. in section. Light 
rails, in my humble opinion, are always the dearest in the end 
even for so termed light railways, for the stronger the permanent 
way the lighter the work below it can be, and it is only lack of 
capital that can be accepted as the excuse for the laying of a light 
rail. On several American railways 60ft. long rails are being used 
as on the English London and North-Western Railway, where they 
make a most excellent road, and with a view to minimise the 
‘*joint’” trouble a shipload might be sent to India tosee if they 
can be transported without damage and put in the track in a 
‘*true” condition. This may have already been done for all that 
I know, American railways, which originally started with very 
light rails fastened to a large number of sleepers per rail, are 
rapidly discarding this type for a heavy section rail and reducing 
the number of sleepers, and no one can say that ten years 
hence India may not be hauling loads, and permitting axle 
loads such as are in common use to-day in America, and 
for this purpose they will require a stouter rail. That the hard 
heavy rails last well is proved by the condition of the 100 lb, 
rails I inspected near the site of the Grand Central Station of the 
N.Y.C, and H.R.R. in New York, where only jin. in height has 
worn off for 80,000,000 tons of traffic, and this with average engine 
axle loads of 20 tons. The following are the weights per yard of 
rails now being put down on some of the principal lines :—P.R.R, 
East of Pittsburg, 1001b.; Pittsburg, Bessemer, and Lake Erie 
R.R., 100 Ib.; West of Pittsburg, 85 Ib.; N.Y.C., 100lb.; N.Y.N.H, 
and H.R.R., 1001b.; B. and A.R.R., 951b.; Chesapeake and Ohio 
R.R., 100 1b.; Duluth and Iron Range R.R., 100 1b.; West Jersey 
and Sea Shore R.R., 1001b.; Illinois Central, 851b.; Chicago and 
N.W.R.R., 901b. and 1001lb.; Union Pacific, 801b.; Omaha to 
North Platte, and then some seventy-five old rails west of this, 
Their standard further west is 901b., and they are putting down 
1001b. near Sacramento. Denver and Rio Grande R.R. have 
adopted 991b. as their standard, and so have the Burlington 
Missouri R.R. The Wabash use 801b., and most of the railways 
in Illinois and the country centering round St. Louis have 85 !b., 
but their traffic and loads are not as great as those on the Eastern 
roads. The New Jersey division of the Central Railway of New 
Jersey, the Philadelphia section of the P.R.R , and the Philadelphia 
Baltimore section of the B. and O., have 801b. to 851b. rails in 
their road, but they are now putting down a 100Ib. rail all over 
this section, and the General Superintendent of the latter line told 
me that the heavy traffic on this section had forced them to adopt 
this section. West of Baltimore the B. and O. will adhere to 851). 
as their standard. 
(To be continued.) 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was a fairly cheerful feeling on ’Uhange to-day, Thursday. 

Quotations were well maintained, and sellers here and there are 

asking more money, though consumers did not seem at all willing to 

giveit. (Generally speaking, however, there was no material altera- 
tion upon last week’s prices, 

Much regret is expressed at the death of Mr. A. W. Hickman, 
the eldest son of Sir A. Hickman, M.P., which took place at Torbay 
Hotel, Torquay, on Thursday night, the 21st inst., from Bright's 
disease. Mr. Hickman was sufficiently well to be present 
at the Birmingham iron trade gathering at Birmingham on the 
14th inst., and a week before his death he was attending to his 
duties as the manager of the Spring Vale works at Bilston. Sir 
Alfred Hickman travelled down from Scotland, and with Lady 
Hickman proceeded to Torquay, where they remained with their 
son totheend. Mr. Hickman, who was fifty-one years of age, leaves 
a widow and five children. 

The question of railway rates—or, to be more precise, the ques- 
tion of owner's risk notes---continues to arouse a great deal of 
interest in this district, and, I believe, in other parts of the 
kingdom as well. One of the largest firms of agricultural 
engineers in England has written expressing agreement with the 
views set forth in my last letter, and stating that the experience 
there described is exactly their own. The words in the owner's 
risk note that ‘no claims will be allowed unless wilful misconduct 
is proved” — to them to be *‘ most objectionable and very 
arbitrary.” This, I may say, is just the view taken by local 
engineers and ironmasters ; and indications contioue to come to 
hand of the inconvenience which is being caused to traders. It is 
felt that some united action ought to be taken, and endeavours are 
being made in some quarters to bring this about. Further refer- 
ence to the matter may be practicable a little lateron. Meanwhile 
a ‘suggestion has been made that a Railway Trader's Protection 
Association should be formed, embracing all trades in the Birming- 
ham, South Staffordshire, and East Worcestershire districts, with 
an annual subscription of 10s. 6d. and 21s., according to size of 
firms. It would then be possible to make an extremely powerful 
combine, and to offer a united and effective front to these annoying 
and vexatious charges, which all come out of traders’ pockets. 
With regard to the existing anomalies, a correspondent of the 
Birmingham Daily Post says:—‘‘I would like to give those who 
send traffic in the iron and steel list Class C a few cases where 
they have never claimed the benefit of the reduced rates, and 
which they should have had. In settling the question of the 
rates for two-ton lots and upwards, perhaps they will also include 
lots of less than two tons. I may say here, the tube trade have 
had the benefit of the reduced rates for years, and it is well known 
their goods are included in the list named. An iron manufacturer 
will send, say, a ton of strip from Birmingham to the followi 
omy and pay as follows:—Coventry, &s,°8d. per ton; Deal, 

. 7d. ; Croydon, 22s. 4d, ; Crewe, 13s. 5d. ; Cradley, 6s, ild. ; 
and Nottingham, 14s. 3d..-The same kind of strip goes to a tube 
manufacturer, and he sends it out in the shape of steam or water- 
tubes, or doubly valuable, and pays for the carriage to these 
places as follows, and to all other towns in the same proportion :— 
Coventry, 7s. ‘11d. per ton; Deal, 29s. 2d. ; Croydon, 19s, 2d. ; 
Crewe, 12s. 1d. ; Cradley, 6s, 3d, ; Nottingham, 12s, 1ld. As I 
say, both the ‘strip’ and the ‘tube’ are in the iron and steel list, 





Clas3 C, and yet the unmanufactured article pays a higher rate 
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than the finished. 


tter.’ F 
knew no tion is expressed in this“ district at the fact that some 


railway improvements are at last going to be carried 
long-nee dot areholders of the Great Western Railway Company 
pn consented to an expenditure of £100,000 for the widening 
athe line between Acock’s Green and Birmingham, and £10,000 
pa station improvements at Leamington. n the south side 
of Snow-hill the alterations in consequence of the laying of 
the double track are to be considerable. Such a track is im- 
sossible as long as the bridge over Sandy-lane remains in its 
Semin condition. Itis only 36ft. over girders, but the. new one is 
C be 110ft. The carrying out of this alteration will afford oppor- 
tunity for a much-needed alteration of Sandy-lane. At the point 
where that thoroughfare passes under the bridge it is exceedingly 
narrow, and there 1s a very awkward turn. The scheme is to move 
the centre of the road at this point about 40ft. towards the cast, 
and to make the road 42ft. wide from Trinity-terrace to Miles- 
street. Considerable alteration to the Birmingham and Warwick 
Canal, it will be remembered, will _be involved by the diversion. 
There is a lock near the present bridge. _ It is at the lowest point 
of the canal, and is the first of a series of steps, running in a 
southerly direction, by which the level of the water is raised. To 
accommodate the new road and the railway bridge it will be 
necessary to remove the lock some distance in a southerly direction. 
It will be rather a troublesome task, but doubtless one that the 
engineers will accom plish. ‘ 

An improvement in the approach on the Temple-street side of 
New-street Station will be completed in about three weeks’ time 
by the London and North-Western Railway Company. Stephen- 
son-street, from the station gates to the bottom of Lower T'emple- 
street, is being widened by 23ft., through the setting back of the 
line of the thoroughfare to that of the offices in the station yard. 
It is understood that the cost will be about £500. Another improve- 
ment which will cost about £5000 is contemplated jointly by the 
Midland and North-Western Railway Company in the station drive, 
formerly known as Queen-street. The two companies have resolved 
to almost double the size of their offices and warehouses in the 
private thoroughfare near the Market Hall. 


It is, of course, because the iron manufacturer 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchester.—Little or no material change can be reported as to 
the engineering trades of this district, and in the iron market, 
except that for raw material, prices go on steadily hardening, 
mainly as the result of continued heavy shipments to America. The 
home trade position remains much the same. Most branches of 
engineering continue fairly well employed, but except in the 
electrical branches there is still no pressure of new work, and in 
most directions prices have to be cut to secure orders. On special 
work some of the machine toolmakers are well engaged ; in the 
ordinary run of tools they are mostly only indifferently off for 
orders. Boilermakers have plenty of work on hand, but not very 
much far ahead, Locomotive builders, who are not booking many 
new orders, are generally full up well into next year, and sta- 
tionary engine builders in some departments have a tolerably large 
weight of work going through. The textile machine trades show 
no very material improvement on the state of depression that has 
prevailed for some time past. 

The iron ‘Change meeting at Manchester on Tuesday was again 
but moderately atcended, and the inquiries coming forward were 
of no great weight. Consumers still buy cautiously at current 
rates, which are regarded as artificial to the extent that they are 
not justified by any pressure of home trade requirements. The 
special conditions ruling in the United States are just as I have 
previously intimated—-now really the governing factor of the 
market, and consumers here have not only to pay the higher prices 
which are to be got on shipments to America, but experience great 
difficulty in obtaining deliveries of requisite supplies. The element 
of uncertainty as to how long buying on American account may 
continue naturally causes a want of confidence in the future which 
restricts business here to little more than hand-to-mouth dimen- 
sions. There are, however, no indications of any early collapse in 
American requirements, and the scarcity of English brands is so 
general that, at any rate for this year out, lower prices would 
seem to be not at all probable, the chances being rather that they 
may be still higher. 7 

Inquiries for pig iron, although mostly restricted in quantity, 
are in excess of what makers have to offer, and they are able 
to stiffen prices on any new business that is put through. Lanca- 
shire makers are now quoting 60s. to 60s. 6d., less 24, for No. 3 
foundry, deliverei Manchester. Lincolnshire makers, who are 
mostly considerably behindhand with deliveries to customers, 
although they have not officially raised their basis rates, are not 
quoting less than 55s. to 55s, 6d. net, delivered Manchester. 
Derbyshire makers have scarcely any iron at all to put on the 
market, and there is the possibility of production being further 
restricted to some extent by difficulties in regard to fuel supplies 
owing to the disputes still going on at many of the collieries in the 
district. The minimum quotations for good foundry brands are 
nominally about 58s, 6d. to 59s. net, delivered here. For forge 
qualities makers are hardly in a position to put up their prices 
owing to the unsatisfactory condition of the finished iron trade, 
but users who have to come upon the market for anything like 
quantities are scarcely able to secure supplies at current rates. 
Delivered Warrington, the average quoted rates, which in some 
cases are little more than nominal, remain at 55s, 6d., less 25 
Lancashire, and 54s, 2d. net Lincolnshire. : 

Middlesbrough and Scotch iron show a further hardening, and 
makers generally are declining to give open quotations, only quot- 
ing according to circumstances, on firm offers put forward. 
Delivered by rail Manchester, No. 3 foundry, Middlesbrough, could 
not be bought below about 60s. 10d. to 6ls. 4d. net. Scotch iron 
1s not quoted under about 64s. Gartsherrie, 63s. 6d. Glengarnock, 
and 59s, 6d. to 60s. Eglinton net, delivered Manchester docks. 

Finished iron makers are fairly well engaged, but mostly with 
Specifications on account of orders placed prior to the recent 
advance, At the current basis rates of £6 15s. Lancashire and 
North Staffordshire bars, there is compara’ ively little new business 
giving out. Sheets are in moderate request atabout £8 10s. Only 
a slow demand is reported for hoops, with the association rates 
remaining £7 2s. 6d. random to £7 7s. 6d. special cut lengths 
delivered here, and 2s. 6d. less for shipment. 

In the steel trade a tolerably good inquiry comes forward 
generally, with prices, taking them all through, tending to harden, 
oe there is no actually quoted advance on late rates. 

ematites are stiffening on the prices that would have been taken 
4 week or two back, 69s. up to 70s. net delivered Manchester being 
_ about the general figures ruling in the market. Local made 
= lets are steady at recent quotations, averaging £4 17s. 6d. to 
6 - = Warrington, and £5 Manchester net. For steel bars 
ied i, pos to £6 15s. represents about average prices ; common 
delive ae £6 2s. 6d. ; boiler plates are firm at £7 10s. less 24 
Mr ere Manchester district, with a fair amount of new business 
eing booked on this basis, 

‘ Harteliffe, Lee and Malkin, Limited, of Salford, Manchester, are 
sist: an a patented improvement in sight-feed lubricators, con- 
the 1b t a special device for automaticall giving an alarm when 
pr deg ee is almost exhausted. The lubricant is expelled as in 
of pres. ae lubricators, by a piston actuated by the pressure 
pe 1m admitted ——— an inlet port, but in addition to this 

© 1s arranged in the lubricator bottom a special steam port or 


passage, to which is fitted internally a tube projecting into the 
pa of the hollow _piston-rod, am comapeliy re tube con- 
rn : with a steam whistle. The internal tube is closed at the 

*y & Vaivs which is held to its seat by the pressure of steam 





in the lubricator, and is provided with a flange that over- 
hangs the tube. To the piston is attached a metal disc, which 
slides over the tube, and when the piston has risen nearly to its 
full extent, and the lubricant is practically exhausted, engages the 
flange of the valve, and raises it from its seat. By this means 
steam is allowed to pass down the tube to the port in the lubricator 
bottom and thence to the steam whistle, which at once sounds an 
alarm, indicating that the lubricant is exhausted and that the 
lubricator consequently requires refilling. Ample provision is 
made for regulating the admission of steam and the flow of oil, and 
for draining the water formed by condensation. 

All through the coal trade.a strong tone is maintained. Except 
that the spell of much warmer weather during the past week has 
given a check to requirements for house-fire consumption, whilst 
the holidays in several of the large industrial centres are still for 
the time being throwing some surplus of manufacturing classes of 
fuel on the hands of coalowners who are directly affected by the 
stoppages of mills and works, the output of the pits is generally 
moving away very steadily, with prices remaining firm at late 
rates. Collieries are, in fact, now getting back to pretty nearly 
full time, averaging four to five days per week, and it is only in 
some of the best descriptions of house-fire coal that stocks of any 
weight have accumulated, 

The house-fire coal trade is still fairly active for the time of the 
and the advance in prices announced by Yorkshire collieries 

as a tendency to strengthen the market here, quotations being 
firm at the full list rates, 

A tendency towards improvement continues noticeable in the 
demand upon the lower descriptions of round coal for steam and 
forge purposes. Ironworks are reported to be taking larger 
quantities, and in the shipping trade there is more doing. List 
basis rates remain unchanged, but there is less cutting at the low 
figures taken recently to clear off temporary surplus output. At 
the pit mouth good qualities of steam and forge coal are firm at 
8s. 6d. to 9s. on inland sales, and for shipment 9s. 9d. to 10s. is 
now generally quoted for good qualities of steam coal, delivered 
ports on Mersey. 

A fairly brisk inquiry continues to be reported for all good 
qualities of engine fuel, and notwithstanding the restricted con- 
sumption owing to mill stoppages during the various Lancashire 
holidays, which in one district or another have extended pretty well 
over the past month, there has been comparatively very little 
surplus on the market. In fact, supplies generally of 
the better qualities of slack continue short, if anything, to 
meet even the lessened requirements of consumers. This has 
probably been largely due to the fact that outside districts, 
owing to the numerous colliery disputes, have been sending 
little or nothing into this market, where usually they are in 
a position to offer considerable quantities at prices competing 
with those of Lancashire fuel. Merchants are finding it diffi- 
cult to get all the supplies they require, and in some cases 
have to pay advances on contracts that have run out to secure con- 
tinued deliveries. On aJl good descriptions of slack the tendency 
is generally to stiffen on late rates, and at the pit mouth prices for 
the better sorts are very firm at 6s. 6d. to7s. The lower qualities 
of slack, although supplies are fairly ample, also hardened on the 
low rates that would have been taken a month or so back, and it is 
only in exceptional cases that common Lancashire could be bought 
under 4s. 9d. to 5s. at the pit. 

Although coke makers have not announced any actually quoted 
advance in their list rates, the pressure of demand, which con- 
tinues in excess of production, would seem not unlikely to force 
on higher prices before long. Both in Lancashire and Yorkshire 
there is a stiffening in quotations for new business, and prices are 
exceedingly firm at the minimum of 22s. to 24s. Lancashire 
foundry, and 13s. 6d. to 14s. 6d. furnace cokes at the ovens. 

Barrow.—There is an upward tendency in the hematite pig iron 
trades, and prospects of business are very satisfactory all round. 
Orders are well held, and the outlook for the rest of the year is 
very good. There has been no addition to the output of pig iron. 
Thirty-seven furnaces are in blast, compared with 33 in the 
corresponding week of last year. Stocks of warrant iron have 
been increased this week by 757 tons, and there is now in stock 
24,774 tons, or an increase of 9828 tons since the beginning of the 
year. Prices show a slight advance. Mixed Bessemer numbers 
are at 61s. 3d. net, f.o.b. ; warrant iron is at 61s. net cash sellers, 
buyers ld. less. There is no German competition in the iron trade 
at present, and Canada has become a large buyer, and it is antici- 
pated she will require big deliveries of hematite for a long time to 
come. 

Twelve shillings per ton is still the price of good average native 
ore, and 16s, the quotation for Spanish sorts, which are being 
largely used by the smelters of the district. Efforts are being 
made to discover new beds of ore in the district, in order to augment 
the local output of raw material. 

The steel trade is satisfactory in all departments except that of 
mild steel. There have been some good orders in the market for 
ship plates, heavy steel castings, &c., but they have to a great 
extent gone to makers in other districts at lower prices than quoted 
by local firms. Plates are at £5 15s. per ton, but East Coast 
makers have been accepting £5 10s. There is still much German 
and Belgian competition in the steel trade, and it is probable a 
combination will be arranged between British, German, and Belgian 
makers in order to keep up prices, especially now that Americans 
are not competing in the British markets. Steel rails are in sharp 
demand, as also are tram sections. 

Shipbuilders are not able to report the acceptance of new orders. 

The shipments of iron last week represent 8611 tons and steel 
13,664 tons, as compared with 8638 tons of iron and 8411 tons of 
steel in the corresponding week of last year, a decline in iron of 
27 tons and in steel an increase of 5253 tons. The shipments this 
month stand at 274,442 tons of iron and 354,713 tons of steel, as 
compared with 221,181 tons of iron and 290,624 tons of steel, an 
increase in iron of 53,261 tons and in steel an increase of 64,089 
tons. 

The coal trade is quiet, and prices remain low as well for coal as 
for coke, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


UNREST is the predominant feature of the South Yorkshire coal 
trade. Disputes are unpleasantly in evidence in many directions. 
Two large collieries in the Barnsley district have been set down 
by the action of the pit lads, and as Barnsley Feast is this week, 
the men have been deprived of employment much longer than 
would otherwise have been the case. The situation at Denaby 
Main and Cadeby remains as before, except that perhaps the 
difficulty has become more acute, and prospects of an early settle- 
ment more remote. A similar report comes from Barrow, where 
the management are energetically extending the endless rope 
service underground, and are improving and enlarging their 
hydraulic machinery. This will have the effect of restricting the 
number of lads, and to some extent of minimising the trouble should 
it recur. At Monk Bretton the men- are now receiving their 
union pay; but the pit is not altogether unemployed, although 
the number of miners at work is small. 

An important step has been taken by the Great Central and 
North-Eastern Railway companies, who have made a reduction 
of their coal charges to the extent of 3d.aton. This step is no 
doubt due to the competition of the Hull and Barnsley line, which 
has become increasingly severe in the coal traffic to Hull, by far 
ihe most lucrative of the carrying trade provided by South York- 
shire. We may now expect keen rivalry between the Hull and 
Barnsley and the other companies. 

In spite of the summer weather which has now come upon us, 
house coal is in steady demand, not so much on local account as 
for metropolitan and other centres. Prices consequently remain 





firm, best Silkstones being quoted as high as 13s. 6d. per ton at 
the pits ; best Barnsley soft coal, 11s. 6d. to 12s. per ton ; seconds 
and nuts, about 10s. per ton. 

Steam coal remains as previously reported. Hard coal finds a 
ready market both on home account and for foreign parts. Quota- 
tions remain at 8s. 9d. to 9s. per ton for contract ne corm, while 
sales effected in the open market make from 9s. 6d. to 9s. 9d. 

r ton. 
va coke more business is doing, and values are stronger. Best 
washed slack is fetching in some instances as high as 6s. per ton. 
Ordinary manufacturing fuel and small coal are in dull demand, 
with varying values. Gas coal, which is now in increased request, 
is being bought at about Is. 6d. less than last year’s contracts, 
supplies being arranged for at prices varying from 8s. to 9s. per 
ton, according to circumstances. k 

In the heavy trades there is no change to report. Business has 
somewhat improved during the last few weeks, but complaint is 
still freely heard in most of the large establishments. In the iron 
trade the gravest matter of the week is the decision of the directors 
of the Staveley Coal and Iron Company to close their works. The 
company require a very heavy weight of coal for their ironworks. 
It is exclusively drawn from their own collieries, of which they 
have seven. Of these only one is at present working. The stoppage 
is caused by the trouble with the pit lads, who decline to work at 
their present rate of wages. The Derbyshire Miners’ Association 
sought to secure a higher scale of pay for them, b»t the rate was 
beyond what the coalowners would agree to. A conference of the 
representatives of the Derbyshire coalowners and the executive of 
the Miners’ Association took place at Chesterfield on the 27th inst., 
and there are hopes of a settlement. The Staveley Company have 
been working on accumulations, and their stocks being now 
exhausted, operations have had to cease. At present the company 
have some 4000 miners idle, and should no arrangement be effected 
the ironworkers, now numbering some 2000, would be added to the 
unemployed. The director’s decision was to give one week’s notice, 
on the 30th inst., tocease work; but it is earnestly hoped there may 
be a settlement and work resumed, both on account of the Staveley 
men and others in the Derbyshire coalfield. 

At a special meeting of the shareho'ders of John Brown and 
Company, Limited, held at the works on the 26th inst., Mr. J. D. 
Ellis, the chairman, reported that they had in hand an order for 
nearly 3000 tons of armour for the battleship King Edward VII., 
and they had also received an intimation that this will be followed 
by an order for 1200 tons of armour for the Antrim, a cruiser of 
the County class, now building at Clydebank. The resuls is that 
the armour and shafting departments are fairly well employed, 
and likely to be so for most of the financial year. 

In the steel trade there is room for a great deal more work. 
Germany, which has been for many years the best market for 
crucible steel of the highest qualities, has greatly fallen away, 
and is now taking very little. The principal markets at present 
are the United States and Canada, but the orders now being 
received are not likely to be permanent increase of business, as 
they simply represent what cannot be placed across the Atlantic 
owing to the American manufacturers being fully booked. Rail- 
way material, in which good work was looked for, is still being but 
lightly ordered, home companies evidently placing as little as 
possible. Considerable orders for railway springs have, however, 
been placed by the Government for South Africa, and prompt 
delivery is required. 

Colonel Hughes, C.M.G., Sheffield, has been appointed Deputy 
Consul forthe United States in the Sheffield consulardistrict. Colonel 
Hughes is secretary for the Sheffield Chamber of Commerce and a 
director of Messrs. William Jessop and Sons, Brightside Works, 
Sheffield, in the interest of whose United States establishment, 
now in course of construction, he recently visited New York and 
other cities. 

Mr. Edward Palmer, for forty years head of the construction 
department at Messrs. John Brown and Co.’s, Sheffield, has just 
died at his home, Moncrieffe-road, Nether Edge, Sheffield, aged 
sixty-six years. Mr. Palmer was very highly respected. The 
funeral was on the 27th inst., when amongst those who attended 
were over two hundred representatives of the staff and employés 
at John Brown and Co.’s works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

WHILE the Cleveland pig iron trade continues to improve so far 
as foundry qualities are concerned, forge qualities are only in slack 
request, and in the hematite iron trade business is even worse. 
The manufactured iron and steel industries, with the exception of 
rail-making and one or two of the smaller branches, are in a very 
depressed condition, and the prospects of early improvement are 
not encouraging. Plate and angle manufacturers have not for 
years had so poor a time as the present, and the question is not 
how much profit can be made but what must be done to avoid loss. 
Prices of raw materials are relatively higher than those of the 
finished article ; they have advanced substantially of late both for pig 
iron and fuel, while it has been impossible to secure any better prices 
for the plates and angles themselves. When the latter were last about 
the same figures as now rule, the manufacturers were able to buy 
their materials at considerably easier terms than have now to be 
paid. The situation for plate makers is such that if any changes 
are to be made at all it will have to be ina downward direction, for 
the demand will hardly admit of any advances. At their 
meeting on Wednesday at Darlington the Platemakers’ 
Syndicate decided to adhere to the quotations that have 
ruled for some weeks. Orders, however, are so short that 
it may be found necessary to stop some of the mills. Only 
small orders are forthcoming from the shipbuilders, who have now 
a good many vacant berths, and the chances of securing more con- 
tracts are not good. Odd orders are placed, but while freights 
are so unprofitable there is not likely to be any revival of ship- 
building. There seems to be a general idea that the builders will 
shortly take steps to bring down wages, which have been kept up 
while prices obtainable for new vessels have gone down materially. 
The expenses of production in other respects have been brought 
down, but wages are as high as they were when trade was active. 
It is reported that some of the Wearside yards are to be laid idle 
for several months, the owners deciding to take advantage of the 
quiet times to alter and extend their yards. 

Cleveland foundry pig iron now realises relatively a better price 
than any other deseriptions of iron and steel, and the supply is 
hardly equal to the requirements. The cause of this unsatisfac- 
tory state of affairs, there can be no doubt, is the business that is 
being done with America; in fact, there is nothing else to affect 
the trade favourably. The United States consumers want foundry 
qualities only, and as long as they call for them so long will the 
value of No. 3 Cleveland pig iron be kept up. Deliveries from the 
Tees to Philadelphia continue very oak and steamers have been 
chartered for the conveyance of iron next month on the same scale 
as has been reported this month. Inquiries from American con- 
sumers and merchants are still numerous, and so important has 
the business become that some of the firms in this district are now 
getting regular private wires from the other side as to the position 
and prospects of trade. Some buyers want very prompt delivery ; 
in one case 5000 tons was wanted for delivery ina fortnight. Cleve- 
land makers are not in a ition to deliver so promptly as that, 
seeing that most of what they can produce during the next month, 
and in some cases two months, is already sold, and they have no 
stocks on which to draw. Cleveland makers are doing exceedingly 
little with the Continent, but the lack of business from that 
quarter is atoned for by the enlarged American demands, 

The price of No. 3 Cleveland G.M.B. pig iron is fully 52s. 6d. 

r ton for early f.o.b. delivery, and there have been sales at 

2s. 9d. No.1 has been advanced to 55s., and grey forge to 
51s. 6d. The comparatively high price of Cleveland foundry iron 
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is leading to a curtailment of the demands from Scotland, because 
Scotch consumers can buy more advantageously at home. 

Cleveland forge iron is not so scarce, and consumption has 
declined owing to slackness at the finished ironworks. Generally 
grey forge is only ls. per ton under No. 3, but to-day it is 3s. 3d. 
per ton cheaper, as it can be bought at 49s, 3d., a price which will 
not leave more than a very small profit. Mottled iron is at 48s. 6d., 
and white at 48s. 

The purchase of the Lackenby Ironworks, Middlesbrough, last 
week by Sir Christopher Furness is to be followed by the re-opening 
of the Liverton mines to supply them with the necessary ironstone. 
Operations are to be on a larger scale than heretofore, so that both 
the furnaces at Lackenby and those at Cargo Fleet can be supplied. 
The Cargo Fleet Works, which are being yg A reconstructed, 
are owned by the Weardale Stecl, Coal and Coke Company, of 
which Sir Christopher Furness is chairman. Messrs. Bolckow, 
Vaughan and Co. have worked the Lackenby furnaces for ten 
years, and their lease does not expire till November, when they 
will be handed over to their new owner. 

The unsatisfactory condition of the hematite pig iron trade 
continues unrelieved. It is worse than it has been for many years, 
and the blowing out of some of the hematite furnaces can hardly 
be avoided. They can hardly be worked at a profit when for 
mixed numbers of East Coast iron only 57s. per ton can be 
obtained. Last year East Coast makers could get as much as their 
West Coast competitors ; to-day they are accepting 4s. per ton 
less. 

The exports of pig iron from the Cleveland district are this 
month good ; they have reached 81,653 tons up to Wednesday, as 
compared with 75,189 tons last month and 73,427 tons in August, 
1901, to 27th. Of this, Scotland has taken 29,474 tons, against 
34,667 tons in August last year ; but though so little has been sent 
to the Continent, the oversea deliveries, thanks to the increased 
American demands, have reached 41,375 tons, against 29,570 tons 
in August last year to 27th. The stock of Cleveland pig iron in 
Connal’s public warrant stores last night was 131,295 tons, a 
decrease this month of 2857 tons. Of hematite pig iron only 300 
tons are held in the public stores, no change having been made 
since July, 1901. 

The coal trade is continuing to show improvement in most 
branches, deliveries are good on export account, and consumers 
abroad are beginning to arrange for supplies which they will 
need in the winter. Buyers have now to pay at least lls. per 
ton, f.o.b., for best steam coal, 10s. for seconds, and 5s. 6d. for 
smalls ; while 10s. has to be paid for best gas. Foundry coke is 
strong at 18s. per ton, f.o.b., and medium quality coke is about 
15s, 6d. per ton, delivered at the furnaces on Teesside. Messrs. 
Bolckow, Vaughan and Co. are founding a new colliery village, to 
be known as East Corendon. It is near Bishop Auckland, between 
Corendon and the company’s Leasingthorne Colliery. It is in- 
tended to build 500 houses, and the contract has been let 
already for 200, the cost to be about £32,000. Of these, thirty- 
six are to be ready in sixteen weeks, and the rest by the end of 
next year. The old Mainsforth Colliery, near Ferryhill, is being 
re-opened by the Carlton Iron Company. It is twenty years since 
the colliery was started by the Mainsforth Coal Company, but it 
was never got into full working order, and only one shaft was sunk 
to the coal. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a strong feeling in the Scotch iron trade this 
week, and the prospects of business are generally regarded as 
favourable. Reportscontinue current on ’Change as to heavy pro- 
spective requirements on the part of America, and these reports, 
while they are believed in some measure to be exaggerated, still 
have a stimulating effect upon the market. It appears that 
America is buying largely through merchants, and the iron and 
steel thus bought is not by any means.all manufactured in Scotland. 
All that is required is that it shall be equal to certain specified tests 
and standards. 

A good many inquiries are being made on foreign account for 
shipment to South Africa, India, Japan, and the Colonies, and 
from among these it is expected that a considerable amount of 
business will result. 

There has been a good deal of business in the pig iron warrant 
market—more, indeed, than would seem to be warranted by the 
amount of iron in stock under warrant. The meaning of this, of 
course, is that the speculative element is increasing, and this is 
not an unusual thing even in ordinary times immediately after the 
holidays. There can be no doubt that had the stocks been larger 
we would have had a great increase of speculative transactions in 
the iron market under present circumstances. As it is, there 
appears to be a considerable oversold account in Cleveland 
warrants, and this has helped to stiffen the prices. 

Business has been done in Scotch warrants this week from 
57s. 74d. to 57s. 9d. cash, and at 57s. 10$d. one month. Cleveland 
warrants have been done at 53s. to 53s. 14d. cash, 53s. for delivery in 
twenty-six days, and at 53s. 3d. fourteen days, and 53s. 2}d. to 
53s. 3d. one month. There has been scarcely anything doing in 
Cumberland hematite warrants, which are quoted 61s. 3d. to 
61s. 6d. cash, and 61s. 6d. to Gls. 9d. for delivery in one month. 

The demand for Scotch hematite pigs has been fairly well main- 
tained, but there is no extreme pressure for delivery just at 
present. The prospect is, however, that in a short time the steel- 
makers will be taking increasing quantities of this class of iron. 
Merchants quote Scotch hematite 62s. per ton for delivery at the 
West of Scotland steel works. 

There is a full output of pig iron at the Scotch furnaces. The 
number of furnaces making hematite is 45, ordinary 37, and basic 5, 
there being thus a total of 87 furnaces blowing in Scotland, com- 
pared with 76 at this time last year. 

The prices of makers’ specia] brands of Scotch iron have nearly 
all been raised since last week, the advance being generally 
about 1s. perton. G.M.B., No. 1, is quoted f.o.b. at Glasgow, 
60s.; No. 3, 56s.; Carnbroe, No. 1, 60s. 6d.; No. 3, 56s. 6d.; 
Clyde, No. 1, 66s.; No. 3, 59s.; Gartsherrie, No. 1, 66s, 6d.; 
No. 3, 59s. 6d.; Calder, No. 1, 67s.; No. 3, 593. 6d.; Summerlee, 
No. 1, 70s.; No. 3, 59s. 6d.; Langloan, Mo. 1, 70s. 6d.; 
No. 3, 59s. 6d.; Coltness, No. 1, 70s.; No. 3, 60s.; Glengarnock, 
at Ardrossan, No. 1, 69s. 6d.; No. 3, 59s. 9d.; Eglinton, at 
Ardrossan or Troon, No. 1, 59s. 6d.; No. 3, 56s.; Dalmellington, 
at Ayr, No. 1, 59s.; No. 3, 56s.; Shotts, at Leith, No. 1, 70s.; 
No. 3, 59s. 6d.; Carron, at Grangemouth, No. 1, 69s.; No. 3, 
59s. per ton. 

The shipments of pig iron from Scotch ports in the past week 
amounted to 5056 tons, compared with 6545 in the corresponding 
week of last year. The arrivals of Middlesbrough pigs at Grange- 
mouth were 6883 tons, showing an increase of 202 tons over those 
of the corresponding week. A gradual feeling of improvement is 
noticeable in some departments of the finished iron trade. The 
makers are not by any means busy as a whole, and orders that come 
into the market are speedily absorbed without having much effect 
in hardening prices. Still there can be little doubt that the volume 
of business is expanding. The above remarks are almost equally 
applicable to the present condition of the steel trade. There is 
stiila marked absence of orders for shipbuilding steel, but an 
increase is taking place in the demand for steel for general 
structural purposes. 

Glasgow merchants have recently shipped large quantities of 
railway materials for China and South America. 

The North British Railway Company has placed orders with 
Scotch firms for 1000 railway wagons, and 500 additional have been 
ordered from Staffordshire makers. 

A good deal of interest is being felt regarding the result of the 
deliberations of the experts as to the tenders that were sent in for 
the construction of the bridge across the harbour of Sydney, New 





South Wales. The lowest offers have been made by a Sydney firm, 
and if this firm is successful there is held to be rn probability 
that the work may come to the West of Scotland. The facilities 
for making this steel and also for the shipment of it to Sydney are 
held to be very favourable on the Clyde. 

The coal trade has been fairly active, but the aggregate ship- 
ments for the past week showa considerable falling off. On the 
whole, they are about 9000 tons less than in the preceding week, 
that is, taking the clearances from the whole of the Scottish ports 
together. The coal export trade from the Clyde has been well 
maintained, the falling off taking place at the shipping ports on 
the Firth of Forth. The demand for coal for manufacturing pur- 
poses is good and likely to remain so, and the better qualities of 
small coal for furnaces are pe A, yeooape up at good prices. The 
secondary and inferior kinds of coal are very difficult to sell. The 
output of coal all over is large, and the tendency of prices is easier. 
There is a fair demand for household coal for home consumption. 

The question of the reduction in the miners’ wages is still 
undecided. A good deal of uneasiness exists among the miners of 
Ayrshire owing to the carrying out of what has become known as 
the ‘“‘block system,” whereby men leaving a colliery where a 
dispute is in progress are refused employment at all other collieries. 
The matter is to be referred to the British Federation to consider 
whether a strike of Ayrshire miners should take place against this 
system. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

HoLipay movements on Saturday affected most of the collieries, 
foundries, and tin-plate works in the Swansea district, at Clydach, 
and other places. Apart from this, the Swansea industries 
generally are in good form, steel works busy, and tin-plate active. 
Mills continue busy with black plate; a leading ‘“‘line” is the 
square 28 by 28, gauge 24 to 30. Finishing departments are not so 
busy as desirable. The make last week was favourable ; 67,710 
boxes, shipments 53,140 boxes. Present stocks show a slight 
increase, 166,452 boxes. Batoum and Odessa requirements are 
again prominent, and Holland and those of Amsterdam on the 
increase. 

On ’Change, Swansea, Tuesday, a very full attendance took 
place, and the business was animated and hopeful. It was the 
subject of remark that some buyers continued to keep aloof, a 
course not considered wise in the face of the upward movement in 
raw materials. Pig iron, for instance, is ls. higher, and manufac- 
turers are very united in their efforts to withstand any reduction. 
A more likely course, one maker observed, in resisting the attempt 
to lower prices, will be to lessen make. Finished iron and steel 
demands were reported as easier. Meetings this week are being 
held which are expected to throw a light on future movements. 
Rumours continue as to probable syndicates, and Wales is regarded 
as likely to take a part in these, though at present nothing definite 
can be stated. 

The latest iron, steel, and tin-plate prices are as follows :—Pig 
iron: Glasgow warrants, 57s. 9d. to 57s. 8d. cash; Middlesbrough, 
No. 3, 53s. 1}d. to 53s, 114d.; other numbers in proportion ; hema- 
tite warrants, 61s. 6d. for mixed numbers, f.o.b. Cumberland, 
according to brand ; Welsh bars, £6 2s, 6d. to £6 5s.; angles at 
usual extras, 

Sheets, iron and steel, £8 to £8 2s. 6d.; steel rails, heavy 
sections, £5 10s. to £5 12s. 6d.; light, £6 10s. to £7 12s. 6d.; 
sleepers, &c., according to specification. Bessemer steel tin-plate 
bars to £4 17s. 6d., Siemens best £5. 

Tin-plates :—Bessemer steel coke, 13s. to 16s. 6d.; Siemens coke 
finish, 13s. 3d. to 13s. 9d.; ternes per double box, 28 by 20 C. 
24s, 6d., 25s. to 27s.; best charcoal, 14s. 9d. tol5s. 9d. Big sheets 
for galvanising 6ft. by 3ft. by 30 g., per ton f.o.t., £10 5s. to 
£10 7s. 6d.; finished black plate, £10 to £10 2s. 6d. Block tin, 
£125 10s. to £121 15s.; spelter, £19 2s. 6d.; lead, £11 7s. 6d. 
Copper: Chili bars, £51 7s. 6d. to £51 15s. Cardiff and Newport 
prices for iron ore are: Almeria, 14s, 3d.; Rubio, 14s.; Tafna, 15s. 
to 15s. 6d. 

Only 633 tons of pig iron came into Swansea last week. Copper 
works are fully employed, but the spelter works have not recovered 
their old activity. 

Sir W. E. Lewis has, I hear, joined the directorate of the 
International Colliery Company. 

The Penrikiber Coal Company declared this week a dividend of 
5 per cent. upon the ordinary and preferential shares. The South 
Wales Colliery Company’s dividend is at the rate of 10 per cent. 


per annum on preference shares. Coal prices are firm generally, | 
and the slower market indicates a belief in the peaceful adjust- | 


ment of labour questions. In the anthracite district an opinion 
prevails that business with America on a large scale is likely. This 
opinion, held in trustworthy quarters, steadied prices a little, 
though on Monday a slight disposition to weakness was shown. 
Later in the week the following quotations were given on ’Change. 
Swansea :—Best malting, 19s.; seconds, 16s. 6d.; big vein, 15s. 9d.; 
red vein, 1ls.; machine-made cobbles, 20s. to 20s. 6d.; ditto, nuts, 
24s.; rough and fine peas, 10s. 6d.; rubbly culm, 5s. to 5s, 3d.; 
duff, 3s. to 3s. 6d. Other kinds, steam and house, Swansea, this 
week, were:—Steam, 15s.; seconds, 12s.: bunkers, 9s. 6d.; 
small, 7s. House: Rhondda, No. 3, 14s.; No. 2 Rhondda, Ils. 
to lls. 6d. Patent fuel is in demand, and a good average was 
shown last week, nearly 10,000 tons having been shipped, price 14s, 
Coke, furnace, 17s, 6d.; foundry, 19s. 6d.; pitwood, 18s. 
net cash. Welsh anthracite quotations in America are stated to 
be 12 dols. per ton. The tendency of pitwood, consequent upon 
large consignments from Ireland and France, particularly to 
oe. iy is downward. Cardiff prices are low, 17s. to 17s, 3d., 
ex-ship. 

The latest Cardiff prices for steam and house coal are :—Best 
steam, lds. 9d. to 16s.; seconds, 14s. 9d. to 15s.; dry, 14s. to 
14s, 6d.; best small, 8s. 6d. to 9s.; seconds, 8s. to 8s. 3d.; other 
kinds from 7s. 6d.; best Monmouthshire semi-bituminous, 13s. 3d. 
to 13s. 9d.; seconds, 12s. to 12s. 9d.; best small, 7s. to 7s. 3d.; 
seconds, 6s, to 6s. 6d.; best house coal, 14s. to 14s. 6d.; seconds, 
11s. 6d. to 13s. 6d.; No. 2 Rhondda, 11s. to 11s. 3d.; small, 6s. 9d. 
to 7s. Patent fuel, 15s. 6d. to 16s. 3d. Coke, furnace, 17s. to 
18s.; good foundry, 19s. to 21s.; special foundry, 23s. to 23s. 6d. 

A new pit is projected at Groeswen new colliery, and the Powell 
Duffryn Company are resuming sinking operations at the Bargoed. 
House coal is expected to be won in six months. 

Two Japanese men-of-war put into Cardiff this week to coal, and 
attracted a great deal of attention. All !ast week there was 
marked briskness in the coal trade, chiefly at Cardiff. Swansea 
fell slightly away from late averages on account of delayed 
tonnage. The export to France was under 18,000 tons. One of 
the leading features at Cardiff is the well-sustained demand for 
steam small, large shipments going to France and Spain, and fair 
quantities to Italy. is has kept quotations firm. There is 
ample business for large and small well into September, and coal- 
ing stations are well looked after. House coal cannot be said to 
make their upward start. Prospects, however, are favourable, 
but there is no marked movement expected for a few weeks, and 
much will depend on the weather for an improved house trade. 

On the eve of my despatch the ‘‘ Manchester Shipper” was 
coaling in the Prince of Wales Dock, Swansea, taking out 6000 
tons anthracite to Canada. This is said to be the largest cargo 
sent to that destination. The coal is despatched from the 
collieries of Messrs. Cleaves. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


NoTHING has happened in the course of the past week that might 
tend to have a favourable influence on the condition of the ironand 


—<$————> 


allied trades. There was only a very moderate demand exper} 
on home account, and the blast furnace works in Rheinlend-Wet 
puke are indifferently occupied. Basic and Bessemer are genenh, 
yetter inquired for than foundry pig. In the finished iron de y 
ment an irregular business is done; hoops and bars continue i, 
comparatively good call, whereas girders are decidedly dull ‘Alen 
in heavy ange employment and demand leave much to be desina). 
and the sheet mills, though fairly well supplied with work complain 
of unremunerative prices. The wire mills are pretty active chi rs 
on foreign account, and the business in cast tubes showed a a 
deal of animation quite recently. There is talk of heavy en 
in rails, wagons, and general hardware that will short} = 
placed by the German Railway Minister with Rhenish- Westphal; 
firms. ma 

Silesian ironmasters have been, on the whole, fairly busy duri 
this week and the last, only prices are so low that in many branche 
a gain is out of the question. Crude iron is quiet; only in a oe 
specially favoured cases have the works been fully occupied The 
Donnermarks Hiitte seems to be fairly well off for fresh a 
now, having, according to the Aattowit: Gazette, secured so anaes 
contracts at recent tenderings that they have to stipulate fo 
longer terms of delivery. On the whole the finished iron depart. 
ments are in better occupation than the raw iron trade. For all 
sorts of railway material an increasing demand is being experi- 
enced, while the construction shops are indifferently Occupied, and 
the business in cast tubes is downright flat. Sheets are de ressed 
and the mills grant concessions on the syndicate price of M. 145 pat 
» The production of pig iron in Germany, including Luxemburg, is 

statistically stated to have been for July of present year 705,921 
of which 107,677 t. were forge pig and spiegeleisen, 37, 914 ¢, 
Bessemer, 437,314 t. basic, and 123,016 t. foundry pig. In June 
of present year 695,073 t. were produced, while output of pig iron 
in July last year amounted to 649,539 t. From , ht Ist to 
July dist of present year 4,719,697 t. were produced, against 
4,603,318 t. for the corresponding period the year before. 

According to an Irkutsk paper, Krupp, of Essen, is carrying on 
negotiations regarding the purchase of large copper and ore layers 
near the Baikal sea in Siberia. 

A pretty satisfactory business was transacted on the coal market 
in Silesia during this week and the last, while in Rheinland. 
Westphalia the tone of the coal and coke trade is still languid ; 
only in briquettes a regular and even brisk demand is being felt’ 
During the first week in August deliveries in coal and coke from 
the Ruhr collieries were nearly 40,000 t., or 2 per cent. higher 
than during the first two weeks in the month before, and during 
the first two weeks in August last year. Itis reported from Berlin 
that the Hamburg-American line has, after satisfactory trials 
ordered 75,000 t. coal from Upper Silesia, the first deliveries having 
already been received a week ago. 

In the Rudolf pit, near Kattowitz, in Upper Silesia, two boilers 
have from an unknown cause exploded, on the 13th inst., causing 
the death of five persons, while two others received serious injuries, 

The Austro-Hungarian iron market is quiet, as before, and in 
coal there was also next to no business done during the week, 

The Belgian iron market is but sluwly gaining in firmness; jn 
autumn, however, a marked upward movement is generally 
expected to take place, the more so because America no longer 
confines its purchases to pig iron, but is gradually becoming a good 
customer for finished iron also, Generally speaking, a slow busi- 
ness only was done in pig iron during the week, and the tone was 
languid, forge pig being particularly flat, while foundry pig was in 
better request than formerly ; basic is very firm at 65f. p.t. Oneof 
theleading ironworks in Belgium possessing blast furnaces of its own 
is reported to have recently covered the total demand in spiegel- 
eisen for the first two quarters in 1902 from the Siegerland Union 
for the sale of pig iron, at the present ruling quotation. 

A firm tendency continues to prevail on the Belgian coal market; 
producers of F'lénu coal have declined to reduce their prices, and s 
quotations are likely to remain unaltered till after the first quarter 
in 1903. Of late, the production in coal has been decreasing, owing 
to an insufficient number of colliers, and this was probably thechief 
| cause of the coalowners’ refusal to lower their rates. 

In July of present year the passenger traffic on the German rail- 
ways yielded M. 59,959,229, or M. 2,843,752 more than last year; 
goods traffic, M. 94,869,502, or M. 2,098,897 more than last year; 
total receipts of the German railways in July of present year were, 
accordingly, M. 154,828,731, or M. 4,942,649 more than during the 
same month last year. 








THE NEWPORT HARBOUR COMMISSIONERS’ 

WEEKLY TRADE REPORT. 
| STEAM coal market continues firm, and shippers are well off for 
| orders. House coal in fair demand, prices firm. Exports for 
week ending 23rd:—Coal, foreign, 56,764 tons; coastwise, 19,34) 
tons. Imports for week ending 26th :—lIronore, 5660 tons ; pig iron, 
es steel bars, 1450 tons ; deals, 3725 loads ; pitwood, 10,389 
oads. 

Coal:—Best steam, 13s. 3d. to 13s. 6d.; seconds, 12s, 64.; 
house coal, best, 15s.; dock screenings, 8s.; colliery small, 7s. 3d. 
to 7s. 6d. Pig iron: Scotch warrants, 57s. 74d.; hematite 
warrants, 60s. 9d. f.o.b. Cumberland prompt; Middlesbrough, 
No. 3, 52s. 9d. Iron ore:—Rubio, 14s, 9d. to 15s. ; Tafna, 
lds. to 15s. 6d. Steel :—Rails—heavy sections, £5 10s. to 
£5 12s. 6d.; light ditto, £6 10s. to £7 10s. f.o.b.; Bessemer steel 
tin-plate bars, £4 17s. 6d. ; Siemens steel tin-plate bars, £5; all 
delivered in the district cash. Tin-plates: Bessemer steel, coke, 
13s. to 13s. 6d.; Siemens—coke finish—13s, 3d. to 13s, 9d. 
Pitwood : 17s, 3d. ex-ship. London Exchange Telegrams : Copper, 
£51 11s, 3d.; straits tin, £125 5s, Freights: firm. 








THE INSTITUTION OF MINING AND METALLURGY.—We have 
received the following notices from the secretary of the Institution 
of Mining and Metallurgy :—The Council, after full consideration, 
have unanimously resolved to revert to the former hour of meet- 
ing, namely, eight o'clock p.m. The Council of the Geological 
Society having courteously granted the use of their rooms, the 
meetings during the twelfth session will, therefore, be held at 
Burlington House, Piccadilly, W., on the third Thursday in each 
month—October to June—at eight o’clock p.m. The Institution 
gold medal bas been awarded, by a unanimous vote of the Council, 
to Mr. John Stewart MacArthur, as the representative of the 
| many workers connected with the gold mining industry, whose 
| efforts have resulted in the introduction and development of the 

cyanide process. The consolidated goldfields of South Africa 
| gold medal and premium of forty guineas has been awarded, by 4 
nnanimous vote of Council, to Mr. Hans C, Behr, for his paper on 
“Winding Plants for Great Depths.” The gold medal and 
premium are offered for the paper of highest merit contributed to 
the “Transactions” each session on the ‘‘ Mining, Treatment, or 
Reduction of Gold Ores.” In view of the special interest of the 
subject dealt with by Mr. Behr, and the desirability of ensuring 
adequate discussion, the Council have resolved to leave the dis- 
cussion open until December 31st, 1902, and to publish the paper; 
with the discussion and notes thereon, in a separate volume. 
William Morgan’s Premiums: In consequence of the small number 
of papers up to the present submitted in connection with these 
premiums, the Council have decided to extend the time during 
which papers may be received to June 30th, 1903. The Arthur 
Claudet students’ prize, for 1901-1902, of the value of ten guineas, 
has been awarded to Mr. Mervyn S. Stutchbury, student, for his 
paper on “The Pierrefitte Concentrating Mill” Consultative 
Committee in South Africa: The following gentlemen have been 
appointed a Committee, with power to add to their number, to 
advise on all matters affecting the interests of the Institution in 
South Africa :—Messrs. Thomas H. Leggett, Edgar P, Rathbone, 
and Sidney J. Jennings, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 21st. 

Reports just published for the State of Penn- 
sylvania show that the production of pig iron last 
year was 7,364,295 gross tons, an increase of 
992,607 tons over preceding year. Compared 
to the production of five years ago, this shows 
nearly an increase of 100 per cent. The invested 
capital in pig iron production is 152,000,000 dols., 
or three times the amount of investment of three 
or five years ago. It is estimated that nearly 
100,000,000 dols. of additional capital is now being 
invested in iron and steel plants in this State. By 
some this is regarded as a minimum figure. A 
number of new enterprises are now under con- 
sideration, which will probably be carried through, 
calling for the erection of several blast furnaces 
and mills. It is quite evident that the steel- 
producing capacity of the country is far below the 
probable requirements for the next three or four 
years. The United States Shipbuilding Com- 
pany has completed its work of organisation, 
and has already bought over many of the lead- 
ing shipyards, including the Bethlehem Steel 
Company, Union Ironworks at San Francisco, 
Bath Ironworks, Eastern Shipbuilding Company, 
Harlan and Hollingsworth Company, Wilmington, 
Del., the shipyards at Elizabeth, N.J., and other 
places. The company is now building the 
largest cargo-carrying steamers in the world, and 
has « fleet in course of construction that will be 
yalued at 37,000,000 dols. when completed, com- 
posed of every known type of vessel. The total 
contracts in hand aggregate 50,000,000 dols. 
Among the shipbuilding concerns not included 
in the consolidation are the Wm. Cramp Com- 
nany at Philadelphia, the Newport News Ship- 
puilding and Dry Dock pag cae the New York 
Shipbuilding Company, the th Yards on the 
Delaware River. The Lake shipyards are not in- 
cludea. The first American vessel to carry oil to 
Europe will soon be launched at Cramps’ ship- 
yard. This new tanker will carry 2,500, 
gallons in bulk, will be 374ft. long, 50ft. deep, 
28}ft. depth of hold. Another vessel now being 
ouilt on the Lakes will soon be launched and will 
carry oil from Texas to a suburb of Philadelphia, 
and will carry 900,000 gallons of oil in bulk. 
Preparations are being made upon a large scale 
to carry oil from Texas to various consuming and 
intervening points. Every succeeding experi- 
ment made with this fuel shows it to be economic 
and practicable. 

Over 12,000,000 tons of ore have been shipped 
from the Upper Lakes to Eastern and Chicago 
furnaces this year. Of this quantity 7,250,000 
tons have come from Minnesota mines. 

Athird dividend of 10,000,000 dols. has just been 
distributed by the United States Steel Corpora- 
tion. It is understood that the Syndicate 
managers have still a large balance of profits, 
which will probably be distributed later. That 
Corporation is overcrowded with work and is 
contracting for material for twelve months, ahead 
and has more business in sight that it can 
possibly takecareof, It is enlarging its capacity 
with all the vigour which it can exert. J. P. 
Morgan and Co. have recently effected the com- 
bination of the Harvester interests on a 
capitalisation of 120,000,000 dols. Of this 
asset, 80,000,000 dols. are in cash working 
capital. The company will require no financing, 
and hopes that through the extension of its 
business and the important economies which it 
can effect, that the farmers of the United States 
may still have the advantage of cheap harvesting 
machinery, which has been one of the important 
factors in bringing about their present prosperous 
conditions. Crop conditions are exceedingly 
encouraging everywhere ; the effect of this can be 
easily forecast upon the industries and the com- 
mercial and railroad interests of the country. 
Enlarging operations are visible everywhere. 
Railroad companies are building branch lines and 
extending their main lines, and developing traffic 
facilities in new territory, and in every way pur- 
suing a policy that will greatly increase their 
traffic for the coming year. Incidental thereto 
it may be mentioned that they are asking for 
quotations on large quantities of rolling stock 
and motive power, and equipment of all kinds. 
The iron and steel industry isin excellent shape ; 
although this is midsummer, a great deal of 
business is ae quietly done by large consumers 
in prepari or their requirements for the 
coming twelve months. Everything is being 
done that can be done to prevent a boom in prices. 
Steel rails are kept at 28 dols., plate and struc- 
tural material is kept at old prices, and only 
urgent buyers of small lots are obliged to pay 
fancy prices. The bar mills throughout the 
country are crowded with work, sheet is very 
active, merchant steel is oversold, and implement 
buyers are now making inquiries for supplies for 
the coming season. 

Reports from various sources show that pre- 
parations are being made by quite a number of 
interests to utilise Texas oil in place of coal. In 
the main these reports all point to the same 
result. Experiments made are very gratifying, 
and it is quite probable that as soon as shipping 
facilities can be provided that oil will be carried in 
bulk from Texas distributing points to various 
North Atlantic points, and to points along the 
Mississippi River. The adjustment of the 
anthracite coal strike is no nearer accomplish- 
ment than a week ago. Coal is very scarce, and 
the bituminous supply is no more than equal to 
resent wants. The country is about to reap the 
argest harvest in its history, and autumn and 
winter trade promises to exceed all limits. The 
heavy crops will call for much currency, and the 
banks show no anxiety or apprehension as to their 
ability to meet all demands without producing 
.tringency. Reports from all jobbing centres 
show that a very heavy business is in sight. 
Trade concessions are not to be had, and the 
highest prices rule. 








LAUNCHES AND TRIAL TRIPS. 

Export, light-draught steamer; built by, 
R. Craggs and Sons, Limited, Middlesbrough ; 
to the order of, the Russian Export Company, 
Rostoff-on-Don ; to carry, 4500 tons deadweight ; 


ITy 
pressure 180 1b,; engines constructed by, Richard- 


sons, Westgarth and Co., Limited ; mean speed for 
four hours, 11} knots ; trial trip, August 15th. 

NinGCuow, twin-screw steel steamer ; built by, 
D. and W. Henderson and Co., Limited; to the 
order of, Messrs, Alfred Holt and Co., Liver- 
pool; dimensions, 480ft., 58ft. 3in., 35ft. 10in.; 
engines, two sets triple-expansion, 23in., 38}in., 
654in., by 48in., pressure 2001b.; constructed by, 
the builders ; launch, August 21st. 

OrIANA, shelter-deck type steamer; built by, 
Northumberland Shipbuilding Company, Limited ; 
to the order of, the British Maritime Trust, 
Limited ; dimensions, 392ft. 6in., 48ft., 31ft.; to 
carry, 7150 tons deadweight; engines, triple- 
expansion, 25in., 4lin., 69in., by 48in., pressure 
1801b.; constructed by, Richardsons, Westgarth 
and Cv., Limited; a speed of 13 knots was 
attained ; trial trip, August 22nd. 

New YORK, screw steamer; built by, Palmer’s 
Shipbuilding and Iron Company, Limited ; to the 
order of, the American Petroleum Company, 
Rotterdam; dimensions, 428ft., 54ft. 6in. by 
32ft. ; to carry, 7600 tons of oil in bulk ; engines, 
triple-expansion, 29in., 47}in., and 77}in. by 
54in., pressure 180 lb.; built to Lloyd’s Suez 
Canal requirements ; launch, August 23rd. 

OmBRA, steam yacht; built by, David and 
William Henderson and Co., Limited ; to the 
order of, Baron W. von Schroder; dimensions, 
168ft., 20ft., 13ft. 6in.; engines, two sets triple- 
expansion, 10in., 16in., 264in., by 18in., pressure 
180 lb.; a mean speed of 11} knots was attained ; 
trial trip, recently. 








CATALOGUES. 


WALLACH BroTHERS, 57, Gracechurch-street, 
London, E.C.—Section K of general catalogue. 

BALDWIN LocomoTivE Works, Philadelphia, 
U.S.A.—Record of Recent Construction, No. 36. 

WitutiaM Skinner, 51, New Kent-road, 
London.—Price list of cycle fittings, rough and 
finished. 

ROSLING AND FyNN, Limited, Trafalgar Works, 
Bradford.—Illustrated list, No. 30, of multipolar 
generators and motors. 

LonpoN Hoist aND MACHINERY COMPANY, 
103, Worship-street, Finsbury, London,—Cata- 
logue of hoisting appliances. 

Union Etectric Comeany, Limited, 151, 
Queen  Victoria-street, London. — Pamphlet 
No. 1001, giving particulars of Union dynamos 
and motors. 

Case SEA DEFENCE SYNDICATE, Limited, 104, 
High Holborn, ‘ London.—Examples of coast- 
protection works carried out on the various 
shores of the United Kingdom. 

GENT AND Co., Faraday Works, Leicester.— 
Catalogue of water-level indicating apparatus for 
indicating and registering the depth of water in 
reservoirs, tanks, wells, rivers, &c. 

BocHUMER VEREIN FUR BERGBAU UND Guss- 
STAHLFABRIKATION, Bochum. —This is a well- 
executed album of views of this firm’s attractive 
exhibit at the Diisseldorf Exhibition. 

LAHMEYER ELECTRICAL CoMPANY, Limited, 
109-111, New Oxford-street, London.—Pamphlet 
describing and illustrating the construction of 
continuous-current dynamos for direct coupling. 

JOSEPH ADAMSON AND Co., Hyde. Revised 
edition of a pamphlet on electric cranes.—Those 
who are interested in the subject will find some 
useful figures derived from actual tests carried 
out at Yarrow’s Works, 

W. H. Newman, Totteridge Park, Herts.— 
Pamphlet describing the Newman variable speed 
gear in its improved form. The principles upon 
which this gear is constructed were given in THE 
ENGINEER, December Ist, 1899. 

ELECTRIC CONSTRUCTION ComMpaNy, Limited, 
Wolverhampton. — This JUrochure contains a 
number of illustrations of electrical machinery 
made at the Bushbury Engineering Works, and 
forms a souvenir of the Wolverhampton Exhibi- 
tion. 

THOMAS BROADBENT ANDSOnS, Limited, Central 
Ironworks, Huddersfield.—lIllustrated catalogue 
of hydro-extractors and centrifugal machines. 
The machines illustrated include those driven by 
steam, electricity, and by belts. The little book 
is a highly creditable production. 

LupWIG STUCKENHOLZ, Wetter-on-the-Ruhr, 
Westphalia. Illustrated catalogue of cranes. 
Volume II.—This handsome book contains well- 
produced illustrations of cranes of many descrip- 
tions made by this firm. The addition of an 
index would be a decided help to a perusal of the 
contents. 5 

L. G. MovucHEL, 38, Victoria-street, West- 
minster.—Catalogue describing the Hennebique 
system of ferro-concrete construction. The 
system consists of combining Portland cement 
concrete and steel in such a manner as to form a 
beam in which each of these two materials develops 
the maximum of its inherent properties, the con- 
crete actingin compression pe the steelin tension. 
The book contains numerous illustrations of works 
carried out on the Hennebique system. 

BritisH STEAM SPECIALITIES, Limited, Fleet- 
street, Leicester.—This new catalogue of steam 
traps, reducing valves, separators and feed- 
heaters is got up in a particularly convenient 
manner. Bound up in a stiff cover are detachable 
sections, the whole or any of which the user can 
retain for reference, together with several useful 
tables and other information for general reference. 
In section 10 there are several distinct types of 
reducing valves, constructed with a view to 
meeting the diversity of duties required of them. 











TRADE AND BUSINESS ANNOUNCE. 
MENTS. 

SaMUEL DENISON AND SON, weighing ma- 
chinists, Leeds, have appointed Messrs. R. H. 
Longbotham and Co., of 10, Neville-street, 
Newcastle-on-Tyne, their agents for the two 
counties of Durham and Northumberland. 

PgasE TUBULAR BUILDINGS.—We have been 
requested by the Pease Tubular Construction 
Syndicate, Limited, whose type of building we 
described in our issue of July 11th last, to state 





the whole of the work is covered by patents, 


THE PATENT JOURNAL. 
Condensed from “The Mustrated Ofleial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


14th August, 1902. 


17,858. Friction Cxiutcs, G. V., L., J., G., and E. B. 
Stevenson, London. 

17,859. ADVERTISING, J. Teleki, London. 

17,860. Domestic WasHinc Appliance, 8. Harper, 


17,861. CARRYING Device for Cycixs, W. Lewin, 
London. 
17,862. STRAIGHT-BAR KNiTrinG Macuines, W. Warner, 


London. 
17,863. WirHes for Basket Maxtna, A, Pohorzeleck, 
mdon. 
, Back Sicut Protector for Rirves, A. Blaikley, 
ndon. 
17,865. TRousgeR Presstinc Devices, A. L. Spear, 
Londo: 


17,866. INCANDESCENT MantLE Hover, E. Meyer, 
London. 

17,867. ELECTRICAL ATTACHMENT GUARD, A. F. Hauss, 
London. 

17,868. Fret Saw, H. Baum, London. 

17,869. Or. Separators, J. Wetter.—(£. Friesdorf, 
Germany.) 

17,870. Foop Preparation for ANIMALS, H. P. Madsen, 
London. 

17,871. HotpgR for Brousgs, M. E. B. Barrett, 
London. 

17,872. Cyctz Toor Baas, J. Ferry and J. T. E. Jones, 
London. 

17,873. Rat.way Wacon. Coupiinecs, J. Jackson, 

ondon, 

17,874. CENTRIFUGAL Liquip Separators, J. Melotte, 
London. 

17,875. Pwgumatic Door Cuecxs, L. Guillaume, 

ndon. 

17,876. Foipixe Bens, N. J. Wiberg, London. 

17,877. Recor, OPERATED FiRE-ARMS, J. T. 8. Schouboe, 
London. 

17,878. StgaM Boxers, J. E. T. Woods, London. 

17,879. RaiLway CARRIAGE Door Fastener, C. H. 
Lovell, London. 

17,880. Lockine Doors, D. Lillie and C. Smith, 
London, 

17,831. Moutps for Buriat Caskets E, A. Post, 
London. 

17,882. Games, B. C. Joy, London. 

17,883. CrampinG FLoors, G. E. Pruden, London. 

17,884. Frum Roxtiers for Cameras, C. R. Huttig, 
London. 

17,885. Propucinc Currents, R. Scharf, Munich, 
Germany. 

17,886. ELecrric Arc Lamps, H. Bremer, The 
Westinghouse Patent Bureau, London. 

17,887. Ripine Skirts, E. Manias, London. 

17,888. Giass Brapines, A. J. Davis and H. Smith, 
Stourbridge. 

17,889. AcETYLENE Gas GeneRaToRS, D. Thubron 
and The Leading Light Syndicate, Limited, London. 

17,890. Pavine Surraces, 8S. Prebble, London. 

17,891. Motor, H. Moore, London. 

17,892. Rapip Fivrterinc Funnet, A. W. Godfrey, 


ndon. 
17,8938. Construction of Tickets, W. H. Sanders, 


ndon. 

17,894. Kyirg Cieaninc Macuing, J. O. Spong, 
ondon. 

17,895. Szcurine Door Kyoss to Sprypies, T. H. 
Brown, London. 

17,896. Apparatus for Burrinc Woot, G. Prouvot, 


ndon. 
17,897. Om and Steam Separators, R. L. Gamlen, 


mdon. 
17,898. KircHen Borers, R. L. Gamlen, London. 
17,899. CRANK and CRANK-AXLEs for CyciEs, A. Sharp, 
London. 
17,900. CHairs, W. A. Simcox, London. 
17,901. CormN-FREED Mecuanism, R. W. Vining, 
London. 
17,902. Apparatus for Curative TREATMENT, J. J. 
Stanger, London. 
17,903. CARBURETTING AIR in Morors, B. Vaurs, 
London. 
17,904. Comprnep Box, W. P. Thompson.—{G@. and P. 
Prager, Germany.) 
17,905. TuBE Mountines for WATER-LEVEL INDICATORS, 
J. B. Berthelot, Liverpool. 
17,906. SIGNALLING on Boarp Streamers, J. H. Latham, 
Liverpool. 
17,907. Makinc Porous Goops on KNITTING MACHINES, 
T. Kuhn, Liverpool. 
—, Srartine Device for Motors, A. Clement, 
ndon. 
17,909. Stgam GenzERaToRs, E. de P. Riche, London. 
17,910. RecuLaTine Work of Force Pumps, A. Vogt, 
London. 
17,911. DEVELOPING PHoTOGRAPHIC ImpREssiIoNs, J. W. 
Meek, London. 
17,912. Purirication of Sucar, C. A. Spreckels and 
. Kern, London. 
17,913. Evectric Arc Lamps, F. J. Green, London. 
17,914. Heap Coverinos, 8S. W. Kelsey, London. 
17,915. Om Separators, J. P. Ranoe, London. 
17,916. Sgatinc Lips of Try Cans, A. E. Moore, 
ndon. 
17,917. SHOE-HEELS, L. F. Small, London. 
17,918. CaNn-oPENER, K. Kittel, London. 
7. ArracHine BicycieE Pgpats, L. M. d’Aiguillon, 
mdon. 
17,920. Cartoon, A. V. Locke, London. 
17,921. INTERNAL ComBusTIon Enorygs, H. J. Cairns, 


ndon. 

17,922. SURFACE-HEATING APPARATUS, J. H. Baude and 
E. H. Hoppe, London. 

17,923. EL.ecrric Arc Lamp, J. A. Rignon, London. 

17,924. ELECTRIC IGNITING | Canpiz, H. Luthy, 


mdon. 

17,925. Horsg-sHozinc Apparatus, A. J. Boult.—(G. 
N. Barcus and A. B. Rowley, United States.) 

17,926. TuRN Buttons for CupBoarps, H. R. Goodwin, 


mdon. 

17,927. ELectricity Meters, G. C. Fricker and W. M. 
Mordey, London. 

17,928. Rock Dritts, V. Schneider, London. 

17,929. Mana:uvrine Saips, H. Vezin, London. 


15th August, 1902. 


17,930, Sprine Fork for Cycigs, F, and L. C. Hopkin- 
son, Doncaster. 
17,981. Means of Escare from Buiip1nes, L. Barlow, 


London. 

17,932. Motors, 8S. Downing and J. W. Roebuck, 
Northampton. 

17,933. WaTER Suppty for Lavatorigs, R. A. Marshall, 
London. 

17,934. AFFIXING PostacE Stamps, J. T. Studley, 
London. 

17,985. AxLE Suarrs for Raitway Carriages, J. E. 
Cooper, Stockton-on-Tees. 

17,936. CoIN-FREED MgcuanisM, J. Bixter, Liverpool. 

7 Poriryine Dirty Liquips, L. White, Birming- 


17,988. IRonine CotLars, H. Sekian, J. Binns, and 
R. P. Brown, Manchester. 

17,9389. Przumatic Cycite Tires, T. C. Redfern, Man- 
chester. 

17,940. Brake for Putteys, R. Priest, B. Millward, 
and W. Morral, Birmingham. 

17,941, PNgumatic TrrE Covers, J. Cockburn, Glas- 


gow. 
17,942. ALLAN’s Patent Winpow Firtines, G. Allan, 





Glasgow. 


17,948. Out-poor Szats, F. G. Mee, Liver pool. 
oS Pickers, A. Fisher and A. Lockwood 


Halifax. 
17,945. Pweumatic Tires for Venicizs, L. Combrun, 
17,946. FLUID-PRESSURE Presses, A. Musker, Liver- 


pool. 
17,947. CycLe for Use as a Roap Carriacz, T. A. 
ve, Du 
17,948. SPEED InpicaTor for Venicies, W. H. Clegg, 


urnley. 

17,949. Desks for Scuooits, J. D. Holiday, Man- 
chester. 

17,950. Dre Heaps for Screwixe Latugs, R. J. Alpe, 
Birmingham. 

17,951. Propucrion of Bezr, E. H. West, L. Chew, and 

Rogerson, London. 

17,952. ELecrriciry Meters, B. North, Liverpool. 

17,958. Marise Execrric Licut Fixturszs, G. L. 
Martin, New York City. 

17,954. Spanners, J. W. Hinks and G. C, Taylor.—(/. 
Chandler, United States.) 

17,955. Game, A. E Taber, London. ‘ 

17,956. TramcaR Seats, E. Garside and T. Whitney, 
London. 

17,957. Wrspinc Fasrics on Bosstiys, 8. Barnwell, 
Manchester. 

17,958. Grip PuysicaL DevELoper, H. E. Meadows, 
Liverpool. 

17,959. Liquip Fug. Burners, C. Griffin, London. 

17,960. CycLes, W. J. Wilson, Aston, Warwickshire. 

17,961. Cycies, W. J. Wilson, Aston, Warwickshire. 

17,962. Motor Mecuanism, W. J. Wilson, Aston, 
Warwickshire. 

17,963. Topacco Pipgs, F. H. J. Bateman, London. 

17,964 Prorectors for Boors and SHoxzs, E. Morgan, 


mdon. 

17,965. SwatH TuRNERS, J. E. Ransome and F, W. Gar- 
rard, London. 

17,966. PackeTinc Powper, E. T. Pollard and E. L. 
Behrmann, London. 

ae Sropperine Device for Borrizs, W. R. Green, 

mdon., 

17,968. The Cray Briar Pirg, L. 8. Hinks and J. 
Burch, London. 

17,969. Domestic Frre-piaces, A. F, Badden, London. 

17,970. Comp Vapour Enorvgs, V. F. Feeny.—(7he 
Abwiirme-Krajstmaschinen-Gesellsehaft m. b. H., Ger- 
many.) 

17,971. Arm CooLers and Puririers, C. W. Vollmann, 
London. 

17,972. Brakes for RarLway Wacons, T. R. MacCallum 
and E. 8. Couturier, London. 

17,973. Lockise the Apsustments of Rops, T. R. 
MacCullum and E. 8. Couturier, London. 

17,974. Exastic Tires, F, Francis, London. 

17,975. Sarety Hat-piy, 8. T. Smith, London. 

17,976. ManuractuRE of Cyanipes, J. Tcherniac, 
London. 

17,977. Oncans, L. T. Casson, London. 

17,978. Pristine Tickets, W. I. Ohmer, London. 

17,979. Woop Screws, W. C. Peters, London. 

17,980. Funwex, W. C. Peters, London. 

17,981. Furnace Doors for Borers, C. R. Lamm, 


nm. 

> Practisine InstruMENTs, R. B. Robertson, 
ive 

17,983. HyDROo-THERMAL Morors, F. Hennebique, 
Liverpoo! 

17,984. Boor SrretcHer, F. Schultz and T. Kalep, 
Liverpool. 

17,985. ANNEALING FurNacEs, F. Danner, Liverpool. 

17,986. Cement Roortnes, G. C. Dymond.—(The 
Vereinigte Maschinenfabrik Augsburg und Maschinen- 
baugesellschast Niirnberg, A.-G., Germany.) 

17,987. SHRAPNEL SHELLS, R. A. Clark, Live a. 

17,988. Explosion Motor IcniTsr, P. V. A. Thezard, 
London. 

17,989. TREATING Suips, A. H. Traver and G. Brush, 
London. 

17,990. BorrLe StopPeRinGc Devices, N. M. C. Dupond, 
London. 

a 2 CyctomaL Gesarincs, C. H. O. Hamann, 

mdon. 

17,992. Natt, R. C. Gardner.—(C. Hass, United States.) 

17,993. _InpIcaTING the Trmzs of Traus, P. MacMaster, 
London. 

17,994. Execrric InrerrupTers, L. G. Nilson, 
London. 

17,995. Drivinc MecuanisM for VeHICLEs, L. G. Nilson, 


mdon. 

17,996. STEERING AXLEs for Motors, L. G. Nilson, 
London. 

17,997. ELectric Motor Controuiers, L. G. Nilsor, 


ndaon, 

17,998. ELECTRO-GASOLINE VEHICLES, L, G. Nilson, 
London. 

17,999. Piston RecuLators, T, Clarkson and The 
Clarkson and Capel Steam Car Syndicate, Limited, 
London. 

18,000. MacuIngE LusricaTion, T. Clarkson and The 
Clarkson and Capel Steam Car Syndicate, Limited, 
London. 

18,001. Incusators, W. Grimes, London. 

18,002. Macuings for TREATING Fasrics, D. J. Oram, 
London. 

18,003. CorLinc of Sprinas, W. L. Gilder, London. 

18,004. Furnaces, H. A. E. W. L. Femerling and O. 
Trossin, London. 

18,005. Savinc Lire from Buriprnes on Fire, E. R. 
Stone, London. 

18,006. SOLDERING HEALDs for WEAVING Looms, J. Gohy, 


mdon. 

18,007. Szamine SHeeT Metat Boxes, H. J. Reinert, 
London. 

18,008. ENorngs, Tangyes, Limited, and J. Robson, jun., 
London. 

18,009. Ianrt10N of FLAMMABLE Gasks, E. H. Pryce, 


ndon. 
18,010. Buast Pipgs for Locomorivss, A. G. Spencer, 
ondon. 
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18,011. Fixtures for Hxgts of Boors, J. Norval, 
‘ow. 
18,012. Trr—E PuncruRE Proor, W. Saunders, Lock- 
winnoch, Renfrewshire. 
18,013. Putting Rags, T. Staines, Dewsbury, Yorks. 
18,014. Ho.pine Moutus of Sacks, A. H. Gledhill, 


Halifax. 
ee Zixc Oxipg, B. H. Thwaite and T. J. Denny, 


on. 

18,016. Turasuinc Macuings, J. A. D. Bornemann 
and G. C. Kirby, Lincoln. 

18,017. Support for Pres, B. Thomas, Manchester. 

18,018. The SHaps, H. E. and F. Wilson, Manchester. 

18,019. MANUFACTURE of Inon, G. A. Jarvis, Welling- 


ton, Salop. 
18,020. Copyinc InstruMENTs, H. E. Ives, Hadleigh, 
Suffolk. 


‘olk. 
18,021. Crrcuir Breakers, F. D. Emery and A. J. 
Hallam, Manchester. ? 
18,022. MANUFACTURE of Book Cuoru, J. A. Sackville, 
Manchester. 

18,023. PREPARATION of Yarns, J. G, Barnes, Man- 
chester. 

18,024. Ourpoor Sxats, I. Goldinger and W. R. Boot- 
land, Manchester. 

18,025. Frrepacgs, 8S. C. Houghton, Manchester. 

18,026. CLeaninc Skins of Animats, J. Straiton, 
Liverpool. 

18,027. Warcu Protectors, J. Edgar, London. ‘ 

18,028. Forcine Taper Puss, 8. ©. Paul and J. W. Hill, 
Birmingham. 

18,029. Enarvgs for Drivinc Motors, A. Hunnable, 
London. 

18,030. MintatuRE Practice Arms, W. Blackband, 
Newport, Salop. : 

18,081. —— SasH Winpow, D. G. Ednie, 


18,082. Morons, E. C. Hawkins, Stratton, Lig 





18,088. Mowina Macuinges, J. and J. Fi Man- 
chester. 
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18,034. MarBLe CutTinc Macurinery, 8S. W. Vint, 
Brad 


‘ord. 

18,035. Covers of Gas Puririers, J. Dempster, Man- 
chester. 

18,036. Racquets for TaBLeE Tennis, W. Crosland, 
Liverpool. 

——, Fire-soxgs, L. and C. Glove, and D. Crowther, 
Leeds 

18,038. BRAKUNG MgcHANIsM for Wacons, E. Morley, 
Liverpool. 

18,039. Matcu Boxes, W. W. Westwood and A. J. 
Barratt, Birmingham. 

18,040. Break«nG Devices for Inpuction Corts, H. W. 
van Raden, Coventry. 7 

18,041. PotisHinc ARTICLES, J. W. Wood, Sheffield. 

18,042. Maxine GLUE from Bonss, H. Hilbert, Man- 
chester. 

18,043. OpERaTING Exuaust Vatvgs, F. G. Ericson 
and the Aktiebolaget Svenska Motor Och Naffa- 
briken, Glasgow. 

18,044. SELY-FEEDING Wes PRINTING Macuing, A. 
Pertridge, Manchester. 


18,045 Gas Cooxine Apparatus, C. Bernhard, 
London. 

13,046. SreERING Gear of Motor Cars, W. J. Iden, 
Coventry. 


18,047. SYNTHETICAL RepRopucTion of a COLOURED 
OricinaL, J. Macaigne, London. 

18,048. SroracE Batrenigs, J. C,G, and L. Fuller, 
London. 

Disnes for Hoipinc Soap, J. H. Wilkins, 


18,050. Preumatic Cug for Brtirarps, A. G. Ryder and 
J. C. Wilmot, St fford. 

18,051. Iscanpgscent Gas Lamp Licurer, A. E. 
Podmore and J. Thomas, London. 

18,052. Hansom Cass, R. G. F. Jacob, London. 

18,053. Torcues, A. Rheinwald, London. 

18,054. ATTACHABLE ;PERIPHERY, T. A. Smith and P. 
Whitten, London. 

18,055. Continuous Action ELEcTRIc BELL, B. Brander, 
London. 

18,056. Muses for Spryninc, H. Ashworth, London. 

18,057. Feep Cugeck Motion in PRINTING MACHINES, 
W. H. Dawson and J. Stott, London. 

18,058. Frre Basket, J. J. Cartwright, Birmingham. 

18,059. Lock for Cyctes, R. W. H. Rodney, Birming- 
ham. 

18,060. Srrap Fasteners, R. W. H. Rodney, Birming- 
ham. 

18,061. Suspenpory Banpaaes, H. C. Lovis, Birming- 
hai. 


18,062. Mute Sprnntnc Macurygs, C. Bobenrieth, 
London. 

18,063. Lusotype Macuines, A. J. Boult —(C Muehlie- 
xen, Germany.) 


18,064 PropeLLinG D. vices, R. Hennig, London. 

18,065. MancractcrE of Rerorts, F. J. Read, 
London. 

18,066, Continuous Steamer, R. Schittke, London. 

18,067  Kvittryac Macuinrs, F. Longdon and Co, 
Limite t, and W. Forman, London. 

15 038. Wareris, W. A. Aiken, London. 

18 069. ADvERTISING APPARATUS, J. Russ, London. 

18 670 Fotpinc Mai Carts, T. Holt, London. 

18,071. Ozonizers, A. W. Brown, London. 


18,072. Bsarines for Fiztp Guns, G. Ehrhardt, 
London. 

13,073 Recom Apraratus for Guns, G. Ehrhardt, 
London. 

18,074 WarTer Gavuags, R. 8. Lloyd and J. R. Davies, 
London. 


18,075. Time Drats, E. R. Riedingerand R. W. Kennet, 
London. 

18,076. ELectricaL DistRisvTion, The British Thom- 
son Houston Company, Limited.—(M. 0. Trou, 
United States ) 

18,077. E.ectric CuRRENT CoLuEectors, The British 
Thomson-Houston Company, Limited.-(E. D Priest, 
United States.) 

18,078. Current LiaiITinc 
Thomson-Houston Company, 
Brown, United States ) 

18,079. Ex.ectric Protective Devices, The British 
Thomson-Houston Company, Limited.—(C. P. Stein- 
metz, Uni'ed States ) 

18,080. EL_ectric CuRRENT Recutators, The British 
Thomson-Houston Company, Limited.—+(J. J. Wood, 
United States ) 

13,081. TgLiTaLes for Suips’. Ruyninc Licurs, The 
British Thomson-Houston Company, Limited.—(J. 
L. Hall, United States.) 

18,082. CHarocine Devices, The British Thomson- 
Eouston Company, Limited.(H. Lemp, United 
States.) 

18,083. CHanoinc the CoLour of ARTIFICIAL Licut, The 
British Thomson-Houston Company, Limited.—(C. 
P. Steinmetz, United States ) 

18,084. Exxctric Switcues, The British Thomson- 
o~e Company, Limited.—(H. R. Sargent, United 
States. 

18,085. Taprnc Macuings, The British Thomson-Hous- 


Switcugs, The British 
Limited.—(H. W. 


ton Company, Limited.—(4. G. Davis, United 
States 
18,086. CHaromnc Devices, The British Thcmson- 


Houston Company, Limited.—(F. P. Cor, United 
States.) 

18,087, ALTERNATING ELEcTRIC CURRENT GENERATORS, 
The British Thomson-Houston Company, Limited.— 
(H. G. Reist, United States ) 

18,088. ELEcTRIC TRANSFORMERS, The British Thomson- 
Houston Company, Limited.—(.4. R. Everest, United 
States.) 

18,089. MaGcnetic Separators, The British Thomson- 
—— Company, Limited.—(C. M. Green, United 
States 

18,090. ELecTRic Meters, The British Thomson-Hous- 
ton Company, Limited.—(E. J. King, United States.) 

18,091, CARBURETTERS, A. F. Spooner._(M. and E. 
Werner, France.) 

18,092, AUTOMATIC FILTERING LuBRICATION, J. L. Geis, 
London. 

18,093. Tramway Rai Jornt, A. T. Perrin, London. 

18,004, FILTERTNG Apparatus, J. B. de Alzugaray, 


mdon. 
— Bicycte Gearinc, M. Pedersen, Dursley, 
Os, 

18,006. HaLoGENIsED Ixpico, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

13,097. SecuRInc Lips of Boxes, B. Willcox.—(0. 
Straus, Germany.) 

18,098. Busnes for Cytinpgrs, J. A. Bomgren, 
London. 

18,099. CENTRIFUGAL Pumps, J. Hedlund, London. 

18,100. CENTRIFUGAL Pumps, J. Hedlund, London. 

18,101. Mountinc Grarine, W. 8. Fry, London. 

18,102. Rotary Motors, R. H. Koppel, London. 

18,103. OHAIN-MAKING MACHINEs, 8. C. Paul and J. W. 
Hill, Birmingham. 

18,104. Heat Non-conpuctinc Coverine for STEAM 
Pirzs, F. Gilman and F, W. Knight, Birmingham. 
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13,105. Spoon Hoiper, H. T. P. Gee, London. 

18,106. Honpixc Bituiarp Cugs, F. W. Willard, 
London. 

15,107. WiRE-wINDING Macuines, T. Harding, Man- 
chester. 

15,108. MANUFACTURE of TiTaNous Compounp, R. 
Spence and Sons, Limited, and H. Spence, Man- 
chester. 

eee for Cuttine Woon, J. W. Ewart, Windover, 

ucKSs, 

5,110. PoLvERIsiNe Harp Supstances, A. Hickman, 
Limited, and H. Wilson, Wolverhampton. 

18,111. Brake for Motors, A. Taylor, Grimsby, Lin- 
colnshire. 

18,112, ADVERTISEMENT TABLETS, H. G. Holden, Bir- 
mingham. 

18,113. Trottgy Heap for Evgetric Cars, J. W. L. 
Nuttall, Olsham. j 

18,114: Ourpodr Sgats, G: F. Green, Halifax. 


18,115. Stirrup ArracuMEnts, C, J. Wilmot-Sitwell, 
Derby. 

18,116. SELr-sustarnine Lirt, T. A. and J. ©. Payton, 
Cradley, Staffs. 

18,117. Cyc TRAILERS FRamMEworRK, J. E. Ross, Man- 
chester. 

— Secure_y Unitine Rats, G. Godsell, Here- 
ord. 

18,119. Compingep ENvVELopE and Paper, W. H. Milnes, 
London. 

18,120. Hincre for Scuoot Desks, J. 
Croydon. 

18,121 Gas Rapiators, J. W. Thomson, Glasgow. 

18,122. DisPLay ADVERTISEMENTS, E. A. Bost and H. 
C. Hamilton, Glasgow. 

18,123. ImpreGNaTine Roorine with Tar, M. Alker 
and W. Vinzelberg, Germany. 

18,124. Woop workine Macuing, T., R., and W. Lees, 
Manchester. 

18,125. Skern Hotper, J. Clemenz, London. 

18,126, TRAVELLING Cranks, H. E. Adams, London. 

18,127. Manuracture of InpoxyL, O. Imray.—(7ke 
Bazle Chemical Works, Switzerland.) 

18,128. Stgam Borvgrs, F. Gilman and F. W. Knight, 
Birmingham. 

18,129. EMBROIDERY on PILE Fasrics, W. G. L. Cohrs, 
London. 

18,130. CARBURETTING Gas, 

nm 
18,131. 


W. Newton, 


E. and F. Raynaud, 


on. 

Conveyinec Coxe from Ovens, F. D. Marshall, 
ndon. 

18,132, Rotary Pxintinc Macuings, A. Sauvee, 


ndon. 
18,133. Gas Lamps, A. J. Boult.—(The New Process 
Lighting Company, United States.) 
18,134. Gotr CLuss, C. H. Gray, London. 


18,136. Drivinc Bicycies, H. H. Lake.—(4. F. Rock- 
well, United States.) 
18,137. PREsERviNG Butter, H. H. Lake.—(La Société 
Francais pour la Conservation des Beurres, France.) 
18,138. PReskRVING Meat, H. H. Lake.—(Bmmerichs 
Fleisch-Konservierungs-Gesellschoyt im. b. H., Germany.) 

18,139 OprarninG on Woot BLack SHapes, H. E. New- 
ton.—( Furbenfabriken vormals Friedrich Bayer and 
Co , Germany.) 

18,140. SoLpgRING ALUMINIUM, W. Shone, London. 

18,141. CaampBer Urtrnsizs, P. H. Dando, London. 

18,142. SpanNERS, P, Rayson, London. 

18,143. Dust-cart, H. Sefton-Janes —(4. Gull, Switzer- 
land.) 

18,144. Crank for FREE-WHEEL CycLEs, B. R. Avery, 
London. 

18,145. AUTOMATICALLY GREASING Ropgs, P. Macadam, 
London. 

18,146. BakERs’ Ovens, G. Lunt, jun., Liverpool. 

18,147. Rotary Enoings, W. H. Greene Liverpool. 


18,148. FrRE-ALaRM Apparatus, J. P. Robertson, 
London. 
18,149. SraTionaRy or Factory Caurns, T. Bradford, 


ndon. 

18,150. Makinc Foop for Live Srock, 8. L. Fraser, 
London. 

18,151. Pressgs, F. McD. Leavitt, London. 

18,152. Recorps for PHonocrapus, G. C. Grimes, 
London. 

18,153. Brake fur Cycizs, R V. Phillpott, London. 

18,154. CLuTcHEs, M. McHale, London, 

= Hanp Lever Brakes for Rattways, E. J. Hill, 

mdon. 

18,156. Sextants, M. W. C. Hepworth, London. 

18,157. Prez Cutrer, A. E. Moore, London. 

18,158. Raw Liquip FurL Megasurers, A. G. Ronan, 

mdon. 

18,159. Sounp Repropucers, C. A. Parsons, London. 

18,160. Srack and PLatroRM APPLIANCES, O. Stoll, 
London. 

18,161. TorpEpo CarRRyING Gear, A. H. Atteridge, 
London. 

18,162. DeprH AppaRaTus for SuBMARINES, A. H. 
Atteridge, London. 

18,163. INTERNAL ComBusTION EnoinEs, R. Pairier, 


London. 

18,164. Sueer Saears, C. J. Shipway and H. May, 
ondon. 

18,165. Tix Cans, C. A. B. Prest and C. K. Rogers, 


on. 

18,166. Packine of Piston Rops, A. Radovanovic, 
London. 

18,167. Barainc Macutygs, H. Thompson, London. 

18,168. Metat Sgavinc Devices, H. Thompson, 


on. 
18,169. Evectric Apparatus for VeHICLEs, C. H. Merz, 


mdon. 
18,170. Ciutcnss, E. F. Bradley and W. R. Pidgeon, 
mdon. 

18,171. ComBustion of CarBonacgous Fuvgr in Fur- 
nacgs, J. Y. Johnson.—(W. C. Bullitt, United States.) 

18,172. Maxine the Active Mass of ELEctrops, F. W. 
Schmidt-Altwegg, Birmingham. 

18,173. An ELectric Lappgr, A. G. Whitney, Chicago, 
United States. 
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ag 2d Evgcrric Eartaine Devices, A. J. Beaumunt, 

ork. 

18,175. CuTrinc AppLtiguz Lacs, P. P. Craven, 
Manchester. 

18,176. Vatves for HypravLic Macurygs, G. Marvill, 

eeds, 

18,177. SweEeTmeats, A. Allen, Guildford. 

18,178. Musitcat Toys, E. C. Haines.—(4. Larson, 
India.) 

18,179. Suction Va.ves, J. Freeman, Birmingham. 

18,180. ConsecTiInc Winpow Sasu Corps, J. Parr, 
Derby. 

18,181. Harrpin, E. W. Jenkins, Merthyr Tydfil. 

18,182, ANTIVIBRATING Supports for INCANDESCENT 
Buryers, J. and G. Keith, Glasgow. 

18,183. Fork Crowns for Bicycizs, D. Marshall, 
Cheltenham. 

18,184. Pavine Tixgs, J. C. Sellars, Birkenhead. 

18,185. CoGWHEELs, W. w, Batley, Yorkshire. 

18,186. TREATMENT of SewaGE, T. Dawber, T. C. 
Liptrot, and W. H. Robey, Manchester. 

18,187. Boxzs for DispLayinc Goons, H. D. Jacobson, 
Liverpool. 

18,188. Starters for ELectric Motors, H. 8S. Nowell, 
Birmingham. 

18,189, PortizrE Door Rop-rramg, J. R. F. Flemming 
and F, Bott, Birmingham. 

18,190. Drivinc Putieys, W. E. Goodwin, Manches- 


ter. 

18,191. Domestic WasHinc Macuinges, G. Whalley, 
Keighley. 

18,192. Socket ATTACHMENT for Corrin HANDLEs, T. 
ws W. H. Phillips, and W. J. Cross, Birming- 
am. 


18,193. Scupport for Gotr Baas, W. M. Dimbleby, 


ing. t 

18,194. Taps for Stream or Water, P. Jones, Man- 
chester. 

18,195. Sewinc Macuines, J. K. Macdonald.(7h< 
Singer Manufacturing Company, United States.) 

18,196. RarLway Cars, G. W. Chipley, Glasgow. 

18,197. DgoporisinG Corton, F. M. Pratt, Glasgow. 

18,198. NON-REFILLABLE Borries, B. W. Glass, 
London. 

18,199. CHANGEABLE GEarR for Bicycuzs, A. J. Boult.— 
(P. J. Sharbach, United States.) 

18,200. Arn Encixes, W. Hucks and W. Hucks, jun., 
London, 

18,201. Cookinc Rance Furnaces, J. J. Cartwright, 
Birmingham. 

18,202. DiscHaRGING Meta.uic Capsuxs, J. Fletcher, 
London. 

18,203. Locomotive Stgam Borers, J. Thompson, 


mdon. 

18,204. Provectiues, 8. E. Page.—-(H. Binney, United 
States.) 

18,205. Discount DocumEnt, M. Monroe, London. 

18,206. AuToMaTIc CoAL FgEDING APPARATUS, J. W. 





Proctor, Burnley. 





18,207. Lockine Apparatus for WHEELS, A. Cooper, 
London. 

18,208, CLEANINGand PoLisHiING WALLS, H. H. Hender- 
son, London. 

18,209. Mepicatep Biscuit, J. 8. Rutherfurd, London. 

18,210. Preparinc Movutps from PHOTOGRAPHIC 
OricernaLs, F. C. Palmer, London. 

18,211. AuromaTic Sarety Lirr Brake, W. C. Menzies, 
London. 

18,212. Tea Strarner, H. Cliff, Loncon. 

18,213. Fastentne of Lapres’ Dressss, F. W. Cleveland, 
London. ». 

18,214. Sear Garter, J. M Dennison, London, 

18,215. Oxrpisine Processes, W. Lang, London. 


18,216. Sanp Buiast Apparatus, A. G. Warren, 
London. 
18,217. PygumatTic TirEs for Motors, J. H. Barry, 


London. 
18,218. Ruppergp TureEaps, ©. H. Gray and T. Sloper, 
London. 
18,219. Motors, A. L. Barber, London. 
a BARREL Bo tts for Doors, A. G. Rook, 
mdon. 
18,221. Sprynine Roiis, A. Kempshall, London. 
18,222. Incanpgscent Gas Licutinc, W. T. Sugg, 
London. 
18,223. Rat Jornts, J. P. O'Donnell and E. C. Irving, 
ndon. 
18,224. Rat Jornts, J. P. O'Donnell and E, C. Irving, 
Lo 


mdon. 
18,225. Luacace Carriers for Bicyc.gs, T. Price, 
Lond 


on, 
18,226. INDICATING the PRESENCE cf Leaks, R. J. Bott, 


ndon. 

18 227. Parnce, Carrier for Cycies, T. R. Ellison, 
London. 

18,228. Exectric Switcues, H. H. Lake.—(General 
Electric Company, United States.) 

18,229. Fretp Corts, H. H. Lake.--(General Electric 
Company, United States.) 

18,230. Erectric Crrcvits, H. H. Lake.—(General 
Electric Company, United States.) 

18,231. Stoves, H. H. Lake.—(7he Wyandotte Stove 
Company, United States.) 

18,232. PRINTING Pressgs, 8. G. Goss, London. 

18,233. Construction of Furnaces, H. N. Leask, 
London. 

18,234. Lamps, G. R. Stillman, London. 

18,235. Stout for Guns, A. H. Siverand A. Butterworth, 
London. 

18,236. Gear for Arm Compressors, B. D. Healey, 


London. 

18,237. Surnrace Coatine, J. M. Jackson and O. Kiesel, 
London. 

18,238. DeLivertne Steam to Furnaces, G. Claydon, 
London. 

18,239. Rirtes, T. Atkinson, London. 

18,240. ABRADING Macuings, J. M. Nash, London. 

18,241. Borer Frepinc Apparatus, M. Castelnau, 


ndon. 

18,242. Macuivg for SeraRaTinc Fiurps, H. Winter, 
mndon. 

18,243. ImpRovED MusicaL INoTRUMENT, A. L. Flower, 


ndon. 

18,244. ApporintMENT Book, W. Gilge and G. Wilzek, 
London. 

18,245. Cugeckrne the Loaptne of Veutces, G. Wieck, 
London. 

18,246. Ececrric Switrcuss, D. R. Broadbent, London. 

18,247. PRESERVATION of SausacE Skins, W. Stahl, 
London. 

18,248 ImpRovED FLyING 
London. 

18,249. LyTIMaTELY Mrxino MILK, A. Gaulin, London. 

wo a for SHrinkinc Ciortn, M. B. Silk, 

ive 

18,251. Drevoinc Macutyzs, G. G. Powell, Liverpool. 

18,252. ComBin~aTIon of Rurriep Fasric, W. 8. North, 
Liverpool. 

18,253. TeLEPHONE Hardegen, 
Liverpool. 

18,254. AppaRaTus for CLEANING Boots, J. Harris, 


Macuing, J. S. Ryan, 


TRANSMITTERS, P., 


mdon. 

18,255. Cotourninc Matrers, H. H. Lake.—({Chemical 
Works, formerly Sandoz, Switzerland.) 

18,256. Vacuum Brake CyLinperRs, H. 
London. 


E. Brown, 


London. 
18,258. Printinc Macuinery, 8. G. Goss, London. 
18,259. Foop Cuoprgrs, W. H. Wheatley.—(™. A. Roll- 
mann, United States.) 
18,260. Spray Pumps, W. H. Wheatley.—(7The Hurdic 
Spray Pump Manufacturing Company, United States.) 
18,261. Low WaTER ALARM for StgaM Bor.ers, W. H. 
Wheatley.—(B. Jones, United States.) 
18,262. Sprinninc Macuines, H. H. Lake.—(Saco and 
Pettee Machine Shops, United States ) 
18,263. ELLIPTICAL APERTURES in PLates, A. Nube, 
London. 
er J.J. Heysand M. V. Bresnahan, 
mdon. 
18,265. Stortsc Recerpractes, H. Zimmermann, 
mdon. 
18,266. PerroL Motor ImproveMENTs, A. Clement, 
London. 
18,267, APPARATUs for FeEDinG CiGARETTEs, A. Godfrey, 


on. 
18,268. Uriuisinc Arr, G. H. Abrams, Danbury, Co. 
Fairfield, Connecticut, U.S.A. 
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18,269, VaLvg Szats, E. G. Hentsch, Nottingham. 

18,270. MANHOLE Cover, W. H. mond and R. G. 
Fotherby, Wakefield. 

18,271. PotisHinc Boor Macuing, A. Weigall, Salis- 
bury, Wilts. 

18,272. Locx-nut, F. J. Kinneir, Acocks Green, near 
Birmingham. 

18,273, RANGE-FINDERS, A. Barr and W. Stroud, 
Glasgow. 

18,274. CENTRIFUGAL CrEAMERS, N. G. K. Husberg, 
Stockholm, Sweden. 

18,275. Putters, C. J. Westman, Glasgow. 

18,276. REPEATING RiF.Es, R. C. Stevenson, Glasgow. 

18,277. Ropgs, The Bakau Company, Limited, and J. 
Meikle, Glasgow. 

18,278. AgRIAL Exevator, T. Deakin, Walsall, Staffs. 

18,279. ELectric Tramcars, J. A. de Macedo, Leven- 
thorpe Hall, near Leeds. 

18,280. Macuingery for TuHinninc Turyips, J. Bower, 


eeds. 

18,281. Account CoLumys, R. 8. W. Baird, Rutherg’cn, 
near Ww. 

18,282. FiRE-LIGHTERS, H. Musgrove, Croydon, Surrey 

18,288. Heatinc Water, G. E. Sherwin, Aston, Bir- 
mingham. 

18,284, INCANDESCENT Gas Burners, W. H. Jeffrey, 
Bradford. 

18,285. SELF- FEEDING CraNnK, A. A. Tattersall, 


OW. 

Py Gas Licutine, F. W. Jeffrey. 
Keighley. 

18,287. PHoroGRAPHIC CAMERAS, J. Millard, Man- 
chester. 

18,288. Epces of Hat Rests, A. Pemberton, Man- 


chester. 

18,289. DerenpInG VessELs Forts, T. Foster, Man- 
chester, 

18,290. Srzam GENERATORS, D. H. Simpson, Man- 
chester. 

18,291. Derricks, J. Hamilton, Glasgow. 

18,292. Device for Mgasurine Liquips, G. Lether- 
land, Sheffield. 

“ Wans for Frre-aras, T. W. Smith, Tunbridge 

ells, 

18,294, Pry Biock for PerroraTinc Macutngs, T. J. 
Heap, Burslem, Staffs. 

18,295. BunsEN] Burners for Heatina, W. G. Potter, 
Wimbledon, Surrey. 

18,296. Curtain Rivas, I. Jackson, Brighton. 

18,297. Woop-cuttInc Macuines, G. Cameron, 
Greenock. 





—= 

18,298. Dergctive Rerixecrors, A. M. Geddis ; 
Kilbey, Richmond, Surrey. ‘ ican. 
18,299. Rotary Encings, A. Hebden, East Molesey 
vt 


—e 
18,300. Fasteninos for CLip Burtons, I’. Vocklinghaus, 

eriin, 
18,301. SucaR-canké Cuttine Macuiny, G. F. Stickings 
ae 


mdon. 
18,302. Support for Bicycies, A, T. Mirza, Man. 

chester, 
18,303. REGULATING the FLow of Liquip, J. W. Bowley 
y; 


ndon. 
18,304. VaLves, G. Houplain, London, 
18,305. Propucine BaiTLE Sounps for Toy Purpo:ys 
A. B. Smith, London. = 
18,306. DousL& Current VENTILATOR, H. I. M. Ross 
London. . 
18,307. PREVENTING WasTE in Enoings, T. J. Attree, 


mdon. 
18,308. MANUFACTURING SANITARY Pirss, R. Stanley 
ndon. she 
18,309. Door-stop, J. G. Galley, London, 
ag Apparatus for Mrxrine Arr, G, Tresenreuter, 
idon, 
18,311, AuTomaTic Fire ALarRms, A. C. Brown 
London. ; 
18,312. Postrace Stamp, J, Sacék, London, 
18,313. Spgep Inpicators, E, I. Everett and K. Edge. 
combe, London. 
18,314. Gotr Batis, T. H. Lambert, C. N. Baker, snd 
J. R. Sherman, London. 
18,315. CoMBINED FREE-WHEEL, W. Smith and R. Gay, 
Birmingham. . 
18,316, iacrm0 Circuir Breakers, The Britis) 
Thomson-Houston Company, Limited.—(J. J. Woo, 
United States.) 








SELECTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette. 





693,939. Preumatic Ham™er, M. 4. 
land, Ohio.— Filed October 12th, 1900. 
Claim.—(1) In pneumatic hammers a hammer 
chamber and a valve chamber and a valve thercin, 
se te vacuum and pressure passages opening into 
said valve chamber and a single passage connecting 
the valve chamber with the hammer chamber, sub- 
stantially as described. (2) In pneumatic hammers, a 
hammer chamber and se’ te pressure and vacuum 
chambers united therewith by passages, a valve cham- 
ber and a valve located in the line of said passages 
between the hammer chamber and the pressure and 
vacuum chambers, said valve constructed and arranged 
to open one of said chambers at a time to the hammer 


693,939] 


Yeakley, Cleves 














chamber and to close the other, substantially as 
described. (3) In a pneumatic hammer, a hammer 
chamber and hammer therein having a vertically- 
inclined surface and a valve in position to control the 
pressure and the exhaust from said chamber, in com- 
bination with a bolt having sliding engagement with 
the inclined surface on the hammer, levers actuated 
by said bolt and operating connections from said levers 
to said valve, substantially as described. (4) In a 
pneumatic hammer, a hammer chamber and a hammer 
therein, in combination with separate vacuum and 
pressure chambers respectively, a passage from each 
of said chambers to the b hamber above the 
hammer, and valve mechanism controlling the passago 
from each of said chambers into the hammer chamber, 
substantially as described. 





694,003, Rop-corLinec Apparatus, W. D. De Lamarter, 
Elizabeth, and F. W. Wallace, Plainjield, N.J.—Filed 
October 11th, 1901. 

Claim —In_ rod-coiling apparatus a slatted drum 
mounted on hydraulic elevator mechanism, a support, 
a coiler cone revolubly mounted in said support to co- 
operate with said drum, the lower edge of said cone 
embracing said drum, a guiding channel through the 
journal of said cone and communicating with the 
exterior of said cone, a series of guide rolls mounted 


[694,003] 





on said cone to guide a rod issuing from said channel 
in a rearward direction, said guide rolls being provided 
with enlarged bearing flanges at their inner ends and 
their outer ends being supported by bearing brackets, 
a flanged clearer roll ted at an inclination in a 
recess near the — of said cone to guide the rod away 

said edge and a curved rod guide communicating 
with said channel, there being an upper antifriction 
roll near said curve and a series of antifriction rolls on 
the inside of said curve. 
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THE IRON AND STEEL INSTITUTE. 





Ir was, we think, a prudent resolution, taken some 
time ago by the Council of the Iron and Steel Institute, 
to visit Diisseldorf, in the present month. The attrac- 
tions of the place are many, and to judge by the number 
of members present the trip is exceedingly popular. 
Diisseldorf is itself a comparatively modern city, with a 
jopulation of about 230,000. It is the custom to speak 
of Germany as though it were a single nation like Great 
Britain or France, whereas it is really an agglomeration 
of a number of States, the union resulting in large 
measure from the war of 1870-71. Prussia was the 
leading State, and at this moment Diisseldorf is the 
leading city of Prussia, as far at all events as manu- 
factures are concerned. It is an extremely handsome 
city, and the Exhibition, to which reference has already 
been made many times in our pages, is in all respects 
meritorious. It is in no sense international, but pro- 
bably for that reason it is the more instructive, because 
within a reasonable compass it sets forth about the best 
that Germany can do for manufactures, arts, and mines. 

The programme of the present meeting we have 
already published. It will have been seen that it has 
been composed on the principle that “all work and no 
play makes Jack a dull boy.” Only five hours altogether 
are allowed for the reading and discussion of no fewer 
than nine papers. Those with experience will under- 
stand what that means. The visits are, of course, 
intended to be instructive ; but our hosts are more bent 
on hospitality than on teaching. Thus, for example, on 
Friday, the 5th inst., a visit to Essen takes place. Every 
one wanted to see Krupp’s famous works; but the 
number invited was only fifty, and a ballot took place 
among 400 members for the tickets. Inasinuch, how- 
ever, as the visit does not begin till the afternoon, and 
commences with a luncheon and ends with a somewhat 
early dinner, it is obvious that no very great time will be 
available for seeing the wonders of the most famous 
steel works in the world. Various other visits and 
excursions have been arranged, and time will not be 
suffered to hang heavily on the hands of the members 
of the Institute. The list of those who intimated 
their intention of being present contains about 500 
names, Which include those of several ladies, and the 
number present cannot be far short of this. 

It will be remembered that the directors of the 
Norddeutscher Lloyd’s generously offered 250 free saloon 
passages to Bremen to members of the Institute on 
board the huge Atlantic liner Kronprinz Wilhelm. It 
was at first supposed that she would call at Southampton 
on Monday, the 1st inst., and applications for berths came 
in quickly enough. But it was soon learned that the ship 
would call at Plymouth, not Southampton, cross to 
Cherbourg, and then run to Bremen, an_ all-night 
journey from Paddington or Waterloo to Plymouth being 
involved, to say nothing of a long and slow journey from 
Bremen to Diisseldorf. The result was a withdrawal, and 
not more than about 150 members and their friends, 
mostly from Wales and the West, availed themselves of 
the hospitable offer. The routes by the Hook of Holland 
and by Antwerp appear to have been most favoured. 
Every hotel in Diisseldorf is full, and those who were 
not prudent enough to engage rooms long since find 
themselves in a very unpleasant predicament. 

As the proceedings did not begin until Wednesday, it is 
impossible to publish this week any detailed notice of 
them. All that can be said now is that the expectations 
formed are in a fair way to be fully realised. There can 
be no room to doubt that the welcome given by the 
Germans is in every sense cordial ; and it will not be the 
fault of their professional brethren if the Englishmen go 
away dissatisfied. But of this we think there is no 
chance 

The Secretary, Mr. Bennett Brough, has laid his plans 
well. The labour of organisation has been very heavy, 
but the results will repay him and his assistants. 
The business proper of the meeting lasts but two days, 
Wednesday and Thursday. Friday and Saturday will be 
devoted to visits and excursions, and many members will 
no doubt return to England on Saturday night. But for 
those who have the time to spare, two eminently attrac- 
tive excursions have been arranged. One of these is to 
Peine and Ilsede, under the conduct of Professor D. A. 
Louis, honorary secretary. The party will leave 
Diisseldorf at 7 p.m. on Friday, September 5th, arriving 
at Hanover at 12.25, and sleeping at Karsten’s Hotel. On 
Saturday, September 6th, members will proceed to Peine 
by the train at 7.52 am. It is worth while to give 
here the description of what is to be seen, merely 
in the form prepared by Mr. Brough. The Peine 
mills are divided into two departments, the steel 
works and the rolling mill proper. The steel works 
are divided into two sections, the basic Bessemer 
department and the open-hearth department. The basic 
Bessemer works comprise four converters arranged in a 
straight line, with a capacity of 15 tons. The converters 
are lined with dolomite. The pig iron, before charging, 
is re-melted in five cupolas, and is conveyed to the con- 
verters by means of arunner. The coke required for re- 
melting amounts to 6 per cent. The blast for the 
converters is supplied by two horizontal blowing engines, 
while the cupolas are blown by means of two fans. The 
finished steel is conveyed to the casting-house on a ladle 
car and is there poured into moulds. For the service of 
the casting pits three electric cranes are employed. 
Adjoining the basic works is a shop for tte manufacture 
of converter bottoms and basic bricks. Next to this is 
another for the manufacture of acid bricks. The basic 
slag is poured into slag wagons, which are hoisted by 
means of hydraulic cranes on to an elevated track, and 
are then tipped in front of the phosphate works. The 
slag wagons are drawn along the track by means of an 
electrically-driven locomotive crane. The slag is con- 


veyed to the crushers upon a ropeway, and thence by 
another ropeway to a hopper, from which it is delivered 





into a vibrating trough which distributes it among thir- 
teen bal] mills. The phosphate meal is delivered by means 
of another vibrating trough into trucks. 

The open-hearth steel works consist of three 25-ton 
furnaces. The daily output of each furnace is 110 tons. 
The furnaces are lined with dolomite, and the regene- 
rators have a capacity of 60 cubic metres. The reversing 
is effected by means of Forter valves. There are nine 
gas producers, with steam and air blast, and one water- 
gas producer on the Dellwik-Fleischer system, with auto- 
matic fuel-feeding apparatus. The charging platform of 
the furnaces is on a level with the floor of the casting- 
house, and there is one electric charging machine, with a 
capacity of 1} tons, which travels upon a ground track. 
This is worked by four continuous-current motors. The 
casting-house is served by a 40-ton electric travelling 
crane of American design, and two 5-ton cranes for hand- 
ling ingots and moulds. The weight of the ingots is 
about 3 cwt. 

The rolling mills comprise (1) the Old Mill, with three 
trains of rolls, namely, one bar mill with rolls of 21}in. 
diameter, on which is manufactured rod iron; one finish- 
ing train, with rolls of 13in. diameter, on which is rolled 
rod iron of smaller size; and one quick train of roughing 
rolls. These latter are electrically-driven, and are 
used for rolling thin bars and hoop iron. (2) No. 2 Mill, 
with three trains of rolls, namely, one roughing train, 
with rolls of 21}in. diameter. Here are rolled small 
sections, heavy bar iron, and mine rails. One medium 
train, with rolls of 17}in. diameter, on which are 
rolled thin bar iron and mine rails. Also one quick set 
of roughing rolls, the diameter of the rolls being 10}in. 
On this Mill is rolled bar and hoop iron. No. 3 Mill also 
consists of three trains of rolls, namely, one finishing 
train with rolls of 2ft. 10in. diameter. The lifting tables 
and live rollers are driven electrically. Also one train, 
with rolls of 2ft. 10}in. diameter, on which are rolled 
round and square iron. One mil], consisting-of rolls 
2ft. Tin. in diameter, upon which section bars are rolled. 
The whole of the current is supplied from Ilsede. The 
annual output of the Peine rolling mills is from 220,000 
to 230,000 tons. 

The Ilsede works are situated near the great ore 
deposits in Hanover, and the iron ore raised in the 
neighbouring mines is smelted to produce basic pig. 
The reduction of the ore is carried on in four blast 
furnaces, three of which are in continual] operation, and 
one in course of construction. The furnaces are 65ft. in 
height, and have a capacity of 400 cubic metres; they 
are each fitted with seven tuyeres of Tin. diameter at the 
nozzle. The production of pig iron per furnace per day 
amounts to 215 to 220 tons, with a maximum output of 
250 tons. The total production of the three furnaces 
during last year was 226,000 tons. The ores are obtained 
from two ore deposits in the neighbourhood of the works and 
from a mine situated in the Harz region. The ores of the two 
former mines are basic in character, while those from the 
latter are acid. Tap cinder is also used in small quan- 
tities as an acid addition to the charge. One-third of the 
coke used in smelting is produced at the works, and the 
remaining two-thirds is obtained from Westphalia. The 
quantity of air for the blast amounts to 2200 cubic metres 
per minute at a pressure of about 9 lb. per square inch. 
This air is supplied by six blowing engines, both of old 
and modern construction, one of which is driven by blast- 
furnace gas. This latter supplies 400 cubic metres of air, 
while developing 500 horse-power. The motor is two- 
throw and was supplied by Oechelhiiuser. For the 
heating of the blast 15 Cowper stoves are used, five 
stoves being fitted to each furnace. The diameter 
of the stoves is six metres and the height is 
30 metres. The steam necessary for driving the 
remainder of the blowing engines is generated in twenty 
boilers, with a total heating surface of 1570 square metres, 
and fired with blast-furnace gas. The gases are cleaned 
in towers erected immediately behind furnaces, and the 
gas after cleansing contains 1°5 grammes of dust per 
cubic metre. Latterly two Theisen centrifugal gas 
washers have been put down which pass 700 cubic metres 
of gas, and require 110 horse-power for driving. The 
degree of purity after passing these washers is 0°015 
grammes of dust per cubic metre, and the consumption 
of water is 200 litres per minute. The cooling water 
required for the three blast furnaces amounts to 20,000 
cubic metres per day, and is supplied by four pumps of 
various types. The surplus blast-furnace gas is used for 
the generation of electricity which is utilised at the 
Peine rolling mills and at the mines. 

The works contain an electric central power station 
with five steam engines of an aggregate capacity of 1830 
horse-power. The dynamos supply polyphase current of 
500 volts, which is transformed into one of 10,000 volts, 
and is supplied at this pressure. A gas engine of 1000 
horse-power has lately been put in operation which drives 
a polyphase dynamo. It is intended to erect six more of 
the same power within the next four years, so that the 
total power developed will amount to 6000 horse-power. 
The gas engine lately put down is a two-crank engine on 
the Oechelhiiuser system. The company owns besides 
lines of railway between Ilsede and Peine, Ilsede and 
Lengede, and a mine railway between Ilsede and Biilten. 
The traffic is carried on by means of seven standard- 
gauge and six narrow-gauge locomotives. The works and 
the mines give employment to 2400 workmen in all, who 
are for the most part accommodated in the workmen’s 
colony attached to the works. 

The other excursions will be conducted by Professor 
Hillary Bauerman, hon. secretary. It will be seen from 
the following programme that it covers more ground by 
far. It contemplates a number of visits to works near 
Saarbriicken and Luxemburg :— 

Monday, September 8th.—8.11 a.m., departure from Saarbriicken 
to Voelklingen ; 8.34 a.m., arrival at Voelklingen to visit the 
Réchling’sche Eisen and Stahlwerke ; 11.30 a.m., departure from 
Voelklingen to Louisenthal by carriages; 12 a.m., arrival at 
Louisenthal to visit the Government coal mines ; 3 p.m., departure 
from Louisenthal by special electric tram to Burbach ; 3.15 p m., 
arrival at Burbach to visit the works of the Luxemburger Due. 





werks and Saarbriicker Eisenhiitten-A: tien-Gesellechaft, Burbacher 
Hiitte ; 6 p.m., departure to Saarbriicken ; 7 p.m., dinner at the 
Saarbriicker Casino. Morning drees. 

Tuesday, Sept mber 9th.—8.17 a.m., departure from Saarbriicken 
to Neunkirchen ; 8.59 a.m., arrival at Neunkirchen to visit the 
works of Messrs. Gebriider Stumm at Neunkirchen ; 11.41 a.m., 
departure to Saarbriicken ; 12.19 p.m., arrival at Saarbriicken ; 
14 p.m.,doparinne to Luxemburg ; 4.15 p.m., arrive at Luxemburg 
and visit the ancient fortress and the new bridge, the largest span 
in stone. 

Wednesday, September 10th.—7.14 a.m., departure from Luxem- 
burg ; 7.47 a.m., arrive at Dudelingen works. Visit the works. 
9.41 a.m., leave Dudelingen ; 10.25 a.m., arrive at Esch, and visit 
the works of Messrs. Metz and Co., and of the Aachener Hiittem 
Verein. Luncheon by invitation of the two companies. 3.15 p.m., 
leave Esch ; 3.32 p.m., arrive at Differdingen and visit to works ; 
5.31 p.m., leave Differdingen ; 6.14 p.m., arrive Luxemburg. 

On Wednesday morning, after speeches of welcome by 
Governor von Hollenfer, Herr Burgomaster Feistel, and 
Privy Councillor Lueg, Mr. Whitwell, President, announced 
that Mr. Andrew Carnegie had been elected President for 
the next two years. Four papers were then read, the 
discussion on which will be reported in our next issue. 








SOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 


No. I.—SOME RECENT INVESTIGATIONS BY A 

GENERAL TRADE COMMISSION. 
(By our Special Commissioner.) 
Capetown, August 18th. 
Ir was not my intention to do so, but perhaps it is just 
as well for me to devote the first of these letters to 
a review of the work done by certain “trade commis- 
sioners ” who have just completed their investigations in 
South Africa. 

Some six or seven weeks ago, Messrs. Nicol Jenkin, B. 
S. Morgan, and G. Witham arrived in Capetown from 
England to investigate the present state of, and the 
openings for, British trade in South Africa. These 
gentlemen had been appointed by the South African 
Trade Committee, and if their work has been accom- 
plished in anything like a thorough manner the Com- 
mittee who sent them out are to be congratulated upon 
the lightning speed with which their work has been 
accomplished, for the three commissioners are leaving 
South Africa for England to-day by the mail which will 
carry this letter to you. 

Unlike the usual run of men to whom this class of 
work is confided, they have not deemed it either essen- 
tial or even advisable to reserve their opinions until their 
report has been made to those who sent them out. Such 
being the case, it is interesting to anticipate the report in 
question from particulars which, at their request, have 
been given in the local papers. 

It would seem that the impression left upon the minds 
of these gentlemen is vaguely optimistic. They return 
to England “ with a kindly impression not only of the 
trade, but of the people with whom they came into con- 
tact.” And they have come to the wise conclusion that 
there is room for a trade agitation in South Africa. 

After making inquiries into trade matters in Johannes- 
burg, Maritzburg, Durban, East London, Port Elizabeth, 
and Capetown, they have found that “Germans and 
Americans are certainly making inroads into the market,” 
and this they attribute, apparently, not to any superiority 
of the goods in question, but to the fact that they are 
habitually “put up” very nicely, and are made in a 
variety of qualities to suit all pockets. For this reason 
throughout the country foreign goods obtained a much 
better display than our own. In a few stores it is re- 
freshing to note that British goods only were exposed for 
sale, and the owners of such establishments maintained 
that the quality of the goods enhanced the sales and 
ensured “ repeat orders.” 

On every hand the commissioners received the greatest 
courtesy at the hands of officials and merchants, who 
placed their statistics and books unreservedly before 
them, and all professed themselves willing and anxious 
to deal with British manufacturers in preference to 
others. 

Even the conservative and hitherto undemonstrative 
Dutch traders helped them in every possible way, “ feel- 
ing that now the war is over there is a necessity for 
union of effort in the direction of trade improvements.” 
In fact, according to Mr. Jenkin, he failed to meet even a 
Dutch trader who was not enthusiastically British in his 
trade leanings. 

Throughout their journey the trade commissioners 
were inundated with correspondence from business 
people in South Africa containing suggestions for 
improving the conditions of trade between this and the 
home country, the Dutch traders, in the effervescence of 
their newly-born patriotism, marking the outsides of 
their business envelopes with such phrases as “ Rule, 
Britannia,” and “Long live the King,” by means of 
india-rubber stamps. 

The commissioners attach very great importance to all 
these demonstrations of sympathy and support, and urge, 
as a practical proof of the commercial pudding they 
have been concocting, that all their correspondents have 
authorised them “to publish their names in a select 
directory, which will be included in their report,” and 
will describe them as being willing to purchase English 
goods provided that all other things are equal. 

The italics are mine, and I have emphasised that 
particular phrase because it contains a condition which 
may do away with all the practical value of the support 
thus proffered to the British manufacturer. 

In this hard business world of to-day the man, be he 
British, or Dutch, or Patagonian, has got into the bad 
habit of buying what he wants, even when he dislikes the 
man who sells it, rather than of buying something that 
he does not want, even from a personal friend. It is the 
article, and not the salesman, that is sought after in the 
long run; and until we have overcome this natural 
economic law mere expressions of sympathy are not 
likely to affect commercial relations in any marked 
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degree. Sympathy, however, if it be genuine, is 
undoubtedly an excellent incentive towards establishing 
business relations, and of the existence of such sympathy 
between the Afrikander and the British manufacturer 
these commissioners seem to be quite convinced. There 
are those who may be disappointed that their investiga- 
tions have not led them more deeply into the practical 
root of the matter; but when it is considered that they 
have only allowed themselves some fifty days in which to 
solve the whole of the trade problem in this great and 
complicated country, it would be perhaps unreasonable 
to expect of them anything more than a very superficial 
study of the question. 








STRUCTURAL COSTS. 
By A MANUFACTURER. 
No. VII. 

In concluding this series of articles, I think it might now 
be instructive to compare a Government design for a bridge 
with a design by a private maker, noting their differences 
and observing the savings effected by intelligent apprecia- 
tion of the truths which I have tried to set forth. For this 
purpose it is essential that types and spans should be 
similar, and a little difficulty has been encountered in 
finding two examples that should be based on practically 
the same data—made at approximately the same period 
and under nearly equal conditions—as otherwise my 
comparisons would not carry much practical significance. 
I have therefore had to select as my types bridges of a 
span of 80ft.—the one the ordinary Government colonial 
design, corresponding and similar to, in its details, the 
100ft. span I have discussed in my second article, published 
June 13th, being merely a smaller edition but embodying 
the same principles and ideas—the other a bridge made 
to a foreign order of the same lattice type of main girder, 
approximately equal in strength and weight, and designed 
under the same broad conditions governing principles. 
What has, therefore, previously been said re the 100ft. 
Government span may now be remembered, and will 
apply equally to this 80ft. one, thus saving much repeti- 
tion ; and I will proceed to examine the dominant notions 
directing the manufacturer’s draughtsman in outlining 
his bridge, his firm being asked to tender on stated 
requirements only, against competitors, design and 
responsibility being assumed by the firm. We have, 
therefore, in the two examples very good samples of work, 
directed in the one case by an authority with an 
unlimited purse, and in the other by the requirements of 
open competition and the consequent limiting of indi- 
vidual fancies by the necessity imposed by commercial 
considerations. 

Being in competition, it was only reasonable to expect 
that the lowest price submitted—the tenderers guaran- 
teeing equal strength—would be accepted, the work being 
required for an extensive plantation where every outlay 
from capital had to earn a reasonable rate of interest, and 
whose owners, therefore, would have little sympathy for 
money spent on any other object than just merely the 
realisation of their ideas of carrying so much weight over 
just so wide a gap as they had to bridge. Cheapness in 
cost was, therefore, a primary stipulation, and dictated 
every feature of the design. To save weight was clearly 
one of the best ways to effect this, and when the broad 
type had been decided upon as most suitable for the 
conditions imposed, calculations were made by the 
draughtsman as closely as figures could be made to work, 
and sections were calculated to a decimal point and the 
rough outline sketched. Loadings, stresses, and areas 
being, therefore, found, a beautifully theoretical structure 
was quickly evolved, weight having been reduced to the 
finest point. The perplexing feature was the multi- 
plicity of sections needed, and the unusual size of many 
of these. In any case the total weight—about 35 tons— 
was small, and it was evident that at the best the average 
total weight of each section would not be more than a 
ton or so; therefore, no section would be required in 
sufficient quantity to warrant any mills putting in rolls 
specially for that section. Time was also an important 
factor, and the lowest possible delivery time had been 
asked for. It was evident, then, that such sections must 
be used as could readily be obtained either from the 
current rolling lists or from stock, and a careful study had 
to be made as to what course would prove the cheaper, 
and enable the manufacturer to put in such a price and 
delivery time as should take the order. The main girder 
booms were first decided upon; flats were to be used, 
and 4in. by 4in. angles. This would save planing—time 
lost in handling plates to and from machines—and the 
width was such that they could be obtained quickly from 
a neighbouring mill, whereas the cost was very little 
higher than plates would be per ton, and there would be 
no waste in weight through planing. In this particular 
instance flats were clearly cheaper than plates. The ties 
and struts, with their diversity of sections, were much 
more perplexing, no more than four pieces of eachsection 
being required for the two girders, according to the calcu- 
lations. This was most obviously a wasteful way of buy- 
ing, though weight might be saved by it, and, finally, 
three common sections of angles and flats were decided 
upon to do duty throughout the girders. Weight was to 
some extent sacrificed, but ordinary market sections could 
now be bought, and bought readily. The work could be 
commenced almost so soon as the order was secured, and, 
instead of a small job hanging around for months, waiting 
for one or two out-of-the-way sizes, and being a constant 
worry to everyone, and a fruitful source of much clerical 
expenditure of time and loss of interest on money, to 
say nothing of the constant moving about of the material 
already in to suit other jobs which must be got out, a 
quick job could be made; material would be no sooner 
in than it was well on its way out again; money could 
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be turned over quickly ; no losses made, and no tempers 
spoiled. Result—a quick delivery and a low price. 

Then came the question of the cross girders and rail 
bearers. Should they be built up, or of joist or channel 
formation? By the former method they would be very 
long for their depth—require light flanges, angles, webs, 
and small rivets, and would inevitably have to be 
straightened after rivetting—the only advantage the 
system possessed being that of economy in weight. By 
the latter method they would come direct from the mills 
cut to length and would only require punching or drilling, 
as the case may be, for their connecting cleats ; but some 
little weight would have to be sacriticed—since joists 
with their flanges thinned at the ends have yet to be 
rolled. By the first method at least five sections were 
necessary, by the latter two only, leaving cleats out of 
consideration. It did not take long to decide on the 
latter, and joists were selected from rolled stock. Thus 
were the general sizes selected and the “section diagram” 
made complete. 

Refer now to the Government girders. To do the same 
work over the same span they had eight varying sections 
in the main girders and five in the cross girders and rail 
bearers! These sections were also somewhat uncommon 
—or rather, three of them were, and whilst being as 
previously admitted nearer to theoretical requirements, 
and consequently slightly less in aggregate weight, they 
would have to be bought from three different mills at 
higher average price, and would cost in journeys for 
testing purposes nearly as much as some of them were 
worth, besides the chance that the uncommon or “ odd” 
sizes would have to be waited for. In the manufacturers’ 
girders everything was favourable to a quick delivery, 
the only drawback being a little wastage in weight. On 
calculation this was found to amount to barely three per 
cent. of the total weight involved. In the Government 
girders the price paid for material delivered into the yards 
averaged £7 10s. per ton, in the manufacturers’ case it 
averaged £6 15s. per ton. 
show the nett saving in the latter case. 

Very often it happens that a section that is theoretically 
correct will not work in practice, or at all events not 
without much waste. I mean in the joints of a structure. 
For instance, at the centre of a lattice girder where the 
stresses on the diagonals are at a minimum, the section 
necessary for requisite strength alone is often so small 
that a good connection to the booms would not be 
possible with that section. For this reason, when 
determining sizes it is always necessary to have a clear 
idea of the connections that will be used. Arbitrarily to 
select one’s sizes, and then to cobble the connections as 
best one can, is not engineering—though it often passes 
for it. Before everything else the designer or draughts- 
man must look ahead—“ sufficient for the day ” can never 
be his motto. But he must have a clear understanding 
of what he has before him, and so shape that which he 
has immediately in hand that it will be the best possible 
device when he comes to to-morrow’s work. Conse- 
quently sections should never be finally settled until 
their connections are thoroughly understood—otherwise 
unsightly and ungainly joints showing much waste in 
material will result. The simpler the connection the 
better in all ways. Elaborate notions and intricate work- 
manship, besides increasing cost, always run the risk of 
bad work somewhere—there may not be room enough to 
properly snap the rivets, which do not therefore properly 
fill the holes, or have to be put in with undersized heads. 
If the consulting engineer insists on his own arrange- 
ments always being carried out, he more often than not 
gets something of this sort. He has not properly con- 
sidered—perhaps does not know—how the rivets can be 
put in, and the manufacturer has to get them in the 
best way he can, and much against his judgment. 

For simplicity’s sake the maker had in these girders 
arranged for a central web to each flange, passing the 
diagonals on either side of it, and riveting through. The 
great advantage of this system over the two-web flange 
of the Government bridge being perfect freedom for 
riveting, and the use of the power riveter being possible 
for all joints. Much hand-riveting is necessary in the 
two-web type—the webs being so close together in this 
sized span that there is no room for the head of the 
hydraulic riveter between them. Too much attention 
cannot be given to considerations of this nature. From 
all points power riveting is now considered to be far in 
advance of handwork, to say nothing of its greater cheap- 
ness, and it should be the aim in designing work to 
eliminate anything necessitating the latter, and to so 
arrange that power work is possible throughout. The 
ends of the diagonals then were simply sheared on the 
bevel, keeping them well proud of the flanges of the main 
angles, and good rivets and cheap work were thus 
assured, with joints as strong as joints can be. Another 
advantage of the central web is appreciated in these 
girders when the end webs and plates come to be looked 
at. In place of much handwork necessitated again by 
the double webs, we are able to employ power-driven 
rivets throughout. As the cost in labour only between 
hand and power rivets is roughly as four or five to one it 
is evident that any saving effected here is well worth 
looking after. 

Another saving that is evidenced by yard costing is that 
in templating; and this becomes specially noticeable the 
lighter the work in hand. By the Government system of 
much variation in members, many more templates are 
required than when less variety exists. Special templates 
are required for each section—otherwise there is much 
risk of spoilt members through carelessness in marking; 
and most yards find it safest to be liberal with the 
template makers’ timber bills. Butif many of the sections 
are alike, there will be no object in merely duplicating 
like templates, so that the saving in both time and timber 
in the template shop in these instances can be appreciated. 
The old system of platers who mark out their own work 
and see it through the shops is being rapidly discontinued, 
and wooden templates, made perhaps by two orthree men 
only will now suffice to keep a moderate yard going. But 
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if that yard confines itself to any extent to light work, 
its template shop often assumes large proportions—I 
have now in mind two instances of yards which turn out 
approximately equal weights of finished material per 
working year. The one is engaged almost exclusively on 
Government and Colonial work—very light in character, 
and has in constant employment some ten to twelve tem. 
plate makers besides apprentices. The other has a good 
share of heavy home work,with very many duplicate girders, 
and for years past has employed only one journeyman 
and two apprentices for its templates. These instances 
will enable the designer to understand the great disparity 
that seemingly often exists between the prices of work, 
and enable him to form a better idea of the saving that 
he can often effectin this direction. Inthe bridges Iam now 
considering, there were required to make the Government 
design nearly thirty different templates, large and small, 
and for the private design fourteen only. 

I have already noticed the saving that can be made 
by dispensing with planing, by the use of flats, and we 
come now to the question of rivetting. Firstly,a word 
or two as to pitch. How often does it happen that this 
important question is entirely left until the last moment 
to decide. How often do we find a regular pitch in 
lattice or Warren structures? The depth of girders, 
number of bays and size of ditto, width of end plates, 
length of bearings, &c., is usually decided upon, and the 
girders drawn out accordingly, only to find then that the 
pitch of the diagonals is not a multiple of any regular 
pitch. Of course, the proper number of rivets must go 
in—there is a minimum that must be allowed—and the 
result is a beautiful diversity of pitches of no even figure. 
This entails much more work in the templating, and 
great care has to be exercised in the marking out. Would 
the draughtsman only think this out beforehand, and so 
arrange his bays that they become a multiple of a given 
pitch or pitches, work his end webs, plates, and angles on 
the same lines, so that the necessary shear and bearing 
areas are properly accounted for in these pitches, he 
would find that it can be done in the majority of 
cases without any great disturbance to his previously 
ascertained strains, and that in most cases on trial, 
stresses will still be found to fall within his Jimits. Then 
he can begin to set down on paper, and will be rewarded 
with a girder with no decimal pitches, and one that will 
in consequence considerably lighten shop labour. No 
rule is invariable, and instances are met where the most 
elaborate precautions could not preventodd pitches being 
present. For plain straightforward work of this nature 
much can be done to obviate them. So few draughtsmen 
ever consider this from the shop standpoint, and to save 
thought and care will leave pitches to take care of them- 
selves until the last moment, only to find then that 
where they deemed a 3in. pitch, say, at the girder ends, 
would meet requirements, a 2jin. will be necessary, 
entailing broken pitches at diagonals, or else a bastard 
pitch throughout, which cannot be accurately measured 
by the rule, that I may be pardoned for thus dwelling on 
a very simple point. An even pitch, or one that be 
determined by the rule, and a corresponding falling into 
line of the members of a structure, so that broken pitches 
do not exist, is a desirability in any girder. 

The question of punched versus drilled or rimered 
work hardly appeals to us here, since the Government 
work is specified as “ punched” with rimered joints, so 
that no saving can be effected on this head, except where 
we come to certain of the connections supposed to be 
drilled from the solid. This is hardly ever necessary ; 
rimering, as now carried out, ensuring as good a fit as 
solid drilling. To insist on solid drilling and turned bolts 
—drilling that can only be done when work is erected in 
the yard—is a refinement whose only real mission 
is to increase costs. It may be taken that drilling from 
the solid, where specified, especially when it is insisted 
upon throughout a girder, evidences on the part of the 
designer an ignorance of modern methods of doing work, 
as also a misconception of the effects of punching on 
present-day materials. It has been proved time and 
again that if a hole destined to be jin. in finished 
diameter be first punched gin. diameter, and then 
rimered out to the full size, that no trace of punish- 
ment by punching can be found around the finished 
hole. All damaged metal has been removed by the 
rimering, so little does the effect of punching spread 
in modern steel. It was different years ago, I admit, 
but we must move with the times, and provisions that 
may have been desirable then are not necessary now-a- 
days. Indeed, many engineers assert that a bar, or plate, 
or any section, is not damaged at all by punching, and 
that their only object in desiring rimered work is to 
ensure a good hole through several thicknesses of metal. 
And this may, in the generality of cases, be taken as a 
sound rule. So long as there be only two or three thick- 
nesses coming together, punching will make a satisfactory 
job and good rivets can be driven, but where many 
thicknesses have to be dealt with it is desirable to first 
punch small and then rimer, since a long rivet takes 
more threading, and there is greater risk of bad holes the 
more thicknesses there Le coming together. 

Another noticeable point between the bridges is the 
large amount of smithed work in the official as compared 
with the private type. My previous advice—keep out of 
the smith’s shop—is excellent for reducing costs. We 
do not say put in packing wholesale to prevent joggling, but 
it is often real economy to doso. Every joggle, knee, or cut 
must be paid for by somebody, and much of this kind of 
work has therefore been eliminated from the makers’ bridge. 
His rolled joist cross-girders cut square at the ends 
with their rail-bearers aes cut square, fishing into them, 
have saved much smith work in angles cut to the bevel 
or turned down to form ends do. Of course, the top 
flanges of the rail-bearers had to be notched for the cross- 
girder flanges, but in comparing the two cases we get 
only one notch against two angles kneed and cut—a 
direct gain. Again, kneed angles are awkward to punch 
or drill, whereas the small cleats that are required in 
the case of joists are easily handled. Simplicity is the 
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keynote of success in girder treatment, and cleats need 
not be shaped to fit flanges as we sometimes see them 

the refinement is wasted-—but simply sheared square, 
leaving rivets to do their own appointed work. 

As previously pointed out, the degree of finish 
necessary to please the inspector of the Government 
bridge is another item of expenditure. There is a great 
deal of difference between the “file” finish here demanded 
and the care that discriminates between slovenly and 
neat work. So long as the latter is assured, and work 
is turned out in a manner corresponding to the nature of 
material, no useful purpose is served by employing 
engine-fitters. Give as much care as you like to joints 
and rivets, and see that the work is in every way fitted to 
stand the strains to which it is proposed to subject it, but 
do not evidence the schoolman by requiring further tinker- 
ing thanis legitimate. When neatness has been secured, 
work of this character should demand nothing further. 

The main points of difference, then, between these two 


examples, lies therefore almost wholly in the grasp that the | 


draughtsman or designer had of the merit and significance 
of workshop methods and treatment. In the one theory 
was allowed absolute sway, and everything was modelled 
in accordance ; in the other theory was held good so far 
as mere strengths went, but practice was allowed to alter 
theory requirements, so long as it did not radically 
interfere with theory’s results; and the best test of the 
worth of the two treatments must be found in their 
compared costs. In girder yard labour the first method 
cost £2 per ton, the second £1 10s., without reckon- 
ing ue and departmental costs of any kind in either 
case, he contract prices were £14 10s. per ton in 
the first case, and £12 2s. 6d. in the second case. 
The saving to the buyer being, therefore, at the rate of 
£1 17s. 6d. per ton. 

Figures are generally held to be the best test that can 


be applied, and some seventy pounds in the lump sum | 
were here saved by nothing more than a knowledge of ' 


work as it is and theory as it may be applied. Yet the 
bridges are small, and do notinvolve much capital. How 


great, then, does this saving appear when considered in | 
ndertona 


connection with large undertakings! A saving of 124 


per cent. is surely well worth anyone’s consideration, and | 


this even when the official example chosen for demonstra- 
tion is admittedly very good of its kind, and its only fault 
that of too much book-learning. It would have been 
easy to have shown much greater disparity in costs by 
selecting any one of the numerous designs that are 


passing current for engineering in this country ; but, as | 


previously said, my desire has been to show how the 
“best” may be “ bettered ” by a practical man. 
It is not, however, Government that is really ~ the 











work, and is thus tending to drive our trade more into 
the hands of our competitors; indeed, the chief fault 
lies in that it is national money that is being spent 
with foreigners, sinee if we come to “rock bottom” it | 
must be admitted that Government does not by any 
means lead in extravagance, but is, if anything, outdone 
by our city corporations and borough and provincial 
authorities. What has a roof truss inside an electric 
lighting station to do with “ architectural pretensions,” or 
the girders in a refuse destructor building with the “ prin- 
ciples of ornament” ? One would have thought, judging 
dispassionately, that as such things are merely erected 
to serve utilitarian requirements, are paid for out of rates, | 
and are expected to be as self-supporting as possible, 
that it would have been the major portion of the duty of 
those entrusted with their design and erection to see that 
the capital sunk should be the least possible compatible 
with the extent of work proposed to be done by them, so 
that the annual charges to the rates should be as low 
as economy could scheme. But in how many instances 
is it so? The borough surveyor or engineer, or the 
consultant, called in to supervise and design the scheme | 
knows that he is one of many thousands of his class. It | 
is his aim to“ make a name for himself” out of the job in | 
hand, or if the “name” is made, then to keep up his | 
reputation, and he is sufficiently acquainted with human 
nature to know that the more imposing he makes his 
edifices—the more he in season and out of season calls 
attention to them—the more photographs he has taken 
and published by weekly papers—in short, the more he 
tickles the vanity of his employers by advertisement of 
their “ enlightened public spirit,” and by drawing public | 
attention to their “enterprise "—and, incidentally, to his | 
own capacities—the better pleased they will be and the | 
greater will be the direct gain to himself. What wonder, 


| then, that knowing all this, he seeks to impart an “ indi- | 


viduality,” as he terms it, to his own structures, and | 
“stamps them with nis own genius.” He has every 
inducement to do so, and costs go mounting up without 
much real effort to curtail them, and the ratepayer | 
doles out his moneys, pleased to an extent with his new 
toys, but grumblingly alive to the fact that he is bequeath- 
ing to his successors a heritage that will some day 
spell “ bankruptcy,” but which, thank goodness, will not | 
come in his day. 

The question of how much should be spent on public | 
enterprises is, we know, a vexed one. But I would 
again reiterate my opinion that when dividends are to be 
earned or rates decreased, the man or men who spend one | 
unnecessary penny on capital account are taking an un- | 
warrantable responsibility, and no matter whether a body | 
doing so be public or private in its capacities itis unsound | 


greatest offender in spending unnecessary moneys over. finance, and will one day bring its reward. | 


| station. 


Swam 





There is nothing more than common-sense in what [ 
have written about these bridges, and nothing that 
might not be said by the most ordinary of outsiders 
could he be given for a short time an understanding of 
technicalities. The “man in the street’ would say I 
was advocating “American” methods. Nothing of the 
sort. That the Americans have recognised the truth of 
much thatis here said is quite correct, but that this evi- 
dences on their part their transcendent ability, is mere 
penny-a-liner’s gush; it does but evidence their greater 
readiness in grasping root truths, and their unwillingness 
to be cajoled by mere show and glitter when dollars 
are at stake. There is not a British manufacturer who 
does not know as well and as thoroughly as his American 
compeer, wherein lies the secret of dear and cheap work, 
but as I have attempted to show he has not yet the free 
hand of the latter, and unlike him, has many masters to 
please. But if these self-same masters will but grasp for 
themselves this same secret, or failing that, work more 
cordially with their makers, the fetish “ American” will 
soon vanish from our midst, and instances of the capture 
of British trade by foreign rivals will soon be as rare as 
snows in summer. A thorough and a practical grasp of 
the whole of the details of his profession is perhaps too 
much to expect from the follower of such a varied calling 
as civil engineering, but a recognition that men who have 
all their lives followed the structural branch of it, and, 
by their adherence to the one thing, have gained a 
specialist's knowledge of it, and are both competent and 
willing to aid and advise him therein, would do much 
towards reinstating us in our former unique position in 
the structural world. 








NEWCASTLE NEW BRIDGE. 





Everyone who has travelled into Scotland by the North- 
Eastern Railway must have observed the awkward manner in 
which the train had to get into and out of the Central 
Station at Newcastle. The train, it will be remembered, 
entered moving in one direction, and left moving in the 
opposite direction. A glance.at the map above will show the 
reason why to those who are not familiar with the district. 
It will be seen that the High Level Bridge, whieh carries the 
line across the Tyne, is further down the river than the 
Hence the railway, which runs eastward on the 
south of the river, runs westward after crossing it, and enters 
the station from its north-east end. The lines running 
northward leave by the same end, as shown inthe map, and the 
result is the inconvenient system of changing ends which is 
necessitated. 

In order to get over this difficulty, the North-Eastern 
Railway haz had under consideration for many years the 
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construction of a new bridge, further up the river, that 
would permit of the train entering the station by the south- 
west, and leaving, moving in the same direction, by the north- 
east, and it has been at length decided to build it. The site 
which has been chosen is close to the lately reconstructed 
Redheugh Bridge. A moderate curve will carry the line on to 
the bridge, and a reverse curve at the other end will bring it 
ou to the Carlisls branch, and so into the station. The exact 
position is shown in the plan, for the permission to produce 
which we are indebted to Mr. C. A. Harrison. 15 has more 
than the m2re convenience to recommend i*, as it will 
undoubtedly save a few minutes by the shor-ening of a 
troublesome bit of the road. 

The bridge is to be a plain straightforward steel structure, 
carried upon three piers, with stone approaches at both 
ends. It will carry four lines of railway. 

An outline elevation, and a section at a pier, are given in 
the drawings. 

Ths work was commenced in May last, and th2 cost will be 
about £150,000. The contractors are the Cleveland Bridge 
and Engineering Company, Darlington. It is hoped that the 
brid ze will be ready for traffic by October, 190}. 








THE PATENT LAW AMENDMENT BILL, 1902. 
‘From a Legal Contributor. 


Tue prorogation of Parliament and the consequent 
adjournment of the consideration of the Patent Law 
Amendment Bill, has given to those who are interested 
in the law of letters patent for inventions an opportunity 
of considering some of the changes which are proposed 
by the Bill. The general effect of the Bill of 1902, which 
contains two clauses, is as follows:—The first clause 
provides for an official examination of previous specifica- 
tions in the United Kingdom on an application for a 
patent, and the second provides a new procedure for the 
grant of compulsory licences. 

While, therefore, the first part of the Bill involves a 
new departure in the law of letters patent, the success of 
which must await the test of actual practice, the second 
section involves a change of procedure which can be more 
easily criticised in the light of past experience; and it is 
with regard to the proposals of the Government as em- 
bodied in Clause 2 of the Bill that we take this oppor- 
tunity of making some observations. It is a matter of 
common knowledge that Sec. 23 of the Patents Act of 
1883 made provision for the treatment of anyone 
who, having become the proprietor of a patent in this 
country, simply “sat on” his invention, and refused to 
give the public the benefit thereof. In such a case the 
Board of ‘Trade had power to grant a compulsory licence 
upon such terms as might be considered just. As the 
Board of Trade could not sit as a tribunal to hear applica- 
tions for the grant of a compulsory licence, recourse was 
had to the expedient of appointing some eminent 
patent lawyer as an arbitrator, to hear the case and 
make a report to the Board. Such a report was in the 
nature of a confidential document, and the Board was 
not bound to adopt it. Some arbitrations of this kind 
have been held within recent years, but without satisfac- 
tory results to either party ; and in particular, complaints 
were made of the delay and the costliness of the 
proceedings. In these circumstances, the Government 
have felt that some change should be made. According to 
paragraph 1 of Clause 2 of the original Bill, it was provided 
that Section 22 of the Patents Act, 1883, which conferred 
upon the Board of Trade power to grant compulsory licences 
should be repealed, and that the jurisdiction to grant these 
licences should be vested in the High Court of Justice. 
By that clause the Court had power to order the grant 
of a licence if it were satisfied that the reasonable 
requirements of the public with reference to the inven- 
tion had not been satisfied by the patentee. When the 
Bill came on for a second reading, Mr. Gerald Balfour 
announced that objection had been taken to the High 
Court on account of the expense which would be occa- 
sioned by appeals to the Court of Appeal. He proposed, 
therefore, that the tribunal to grant compuisory licences 
should be the Judicial Committee of the Privy Council, 
and he embodied this suggestion in Clause 2 of the 
amended Bill, which provides that “ Section 22 of the 
principal Act is hereby repealed, and the follow- 
ing provisions shall be substituted therefor :—(1) Any 
person interested may present a petition to the Board of 
Trade alleging that the reasonable requirements of the 
public with respect to a patented invention have not 
been satisfied, praying for the grant of a compulsory 
licence, or, in the alternative, for the revocation of the 
patent ; (2) the Board of Trade shall consider the petiticn, 
and if-the parties do not come to an arrangement between 
themselves the Board of Trade, if satisfied that a prima 
facie case has been nade out, shall refer the petition to 
the Judicial Committee of the Privy Council, and if the 

3oard of Trade are not so satisfied they may dismiss the 
petition.” 

It will be seen that the above sub-sections, though 
professing to repeal the 22nd section of the Act of 1883, 
preserves something of the original jurisdiction of the 
Board of Trade, with this important exception, that if the 
clause becomes law in its present form the duty of the 
Board will be confined to ascertaining whether a prima 
facie case has been made out or not. It is presumed 
that there will be nothing in the nature of a hearing 
before the Board of. Trade, so that no expense will be 
incurred at that stage either by the patentee or the 
petitioner, 

The clause then proceeds :—Where any such petition 
is referred by the Board of Trade to the Judicial Com- 
mittee, and it is proved to the satisfaction of the Judicial 
Committee that thé reasonable requirements of the public 
with reference to the patented invention have not been 
satisfied, the Judicial Committee may order the patentee 

o grant licences on such terms as they may think just, 
or if the Judicial Committee are of opinion that the rea- 
sonable requirements of the public will not be satisfied by 
the grant of licences, they may, by order, revoke the patent. 





Provided that no order for revocation shall be made before 
the expiration of three years from the date of the patent, 
or if che patentee gives satisfactory reasons for his de- 
fault. (4) On the hearing of any petition under this 
section, the patentee and any person claiming an interest 
in the patent as exclusive licensee or otherwise, shall be 
made parties to the proceeding, and the law officer or 
such other counsel as he may appoint, shall be entitled to 
appear and be heard. Tor the purposes of the section 
the “ reasonable requirements ” of the public will not be 
deemed to have been satistied, if, by reason of the default 
of the patentee to work his patent or to manufacture the 
patented article in the United Kingdom to an adequate 
extent, or to grant licences on reasonable terms, (a) any 
existing industry or the establishment of any new 
industry is unfairly prejudiced, or (b) the demand for the 
patented article is not reasonably met. The costs of, and 
incidental to, all proceedings under the section are to be 
in the discretion of the Judicial Committee, but in 
awarding costs the Committee is to have regard to any 
previous request for or offer of a licence made cither 
before or after the application to the Comunittee. 

It is clear from the above provisions, that subject to 
the weeding out of all except print facie cases by the 
Board of Trade, the onerous duty of deciding whether 
compulsory licences are to be granted is to be placed upon 
the Judicial Committee of the Privy Council. In order 
to judge whether this tribunal is the best for the purpose, 
it is necessary to refer to what has been done in the past 
with regard to compulsory licences, and to the alternative 
suggestion which was made when the Bill under con- 
sideration was laid upon the table of the House of 
Commons. The existing procedure before an arbitrator, 
and the suggestion that the power of the Board of Trade 
should be vested in the High Court, have both been 
objected to upon the ground of expense. As regards the 
High Court, it is said that appeals to higher tribunals would 
involve enormous cost to litigants. This is undoubtedly 
true ; especially if there was to have been unrestricted right 
of appeal; but what of the cost of hearing before the 
Judicial Committee ? Of all Courts of Justice in England— 
with the exception, possibly, of the House of Lords—this is 
the most expensive. Counsels’ fees and court fees are 
there based upon a scale which is much higher than that 
which is in vogue in the High Court. If the Judicial 
Committee is to be the first, last, and only tribunal, 
such costs must be incurred in every case; whereas if 
the parties were satisfied with the decision of a court of 
first instance, as they would be in numerous cases, the 
solicitor’s bill would of necessity be much smaller. But 
apart from the question of expense, there are other 
reasons why the Judicial Committee of the Privy may 
prove an unsuitable tribunal for the hearing of an appli- 
cation for a compulsory licence. No one could for a 
single moment doubt the competency of a Court which is 
composed of the first judges in the land; but why should 
their valuable time be devoted to the consideration of 
matters which must involve a maximum of detail and a 
minimum of principle ? For reasons wholly unconnected 
with the law of letters patent the work of the Judicial 
Committee is increasing every year; and, having 
regard to the delay which is now experienced by those 
who prosecute appeals to the Privy Council, it is difficult 
to see what advantage will be gained by those who com- 
plain of delay under the present régime. True, the law's 
delays are not unknown in the High Court; but in 
our view, more time would be saved by a preliminary 
trial in the High Court than by direct application to 
the Privy Council. Each petition, and the facts upon 
which it is based, should be sifted by a judge of the 
High Court. He would be in a position to clear away all 
the irrelevant matter which must inevitably encumber 
every action at law; and if any question of broad principle 
arose the parties might be allowed to lay it before a 
higher tribunal. English legal procedure, which makes a 
ruling of the judge of first instance final and binding, 
subject to an appeal, is not the work of a single day 
or of a single statute; it is a system which has proved 
best in practice. In our opinion, the proposed submission 
of questions relating to compulsory licences to the Privy 
Council direct will make the last state of the applicant 
for such a licence worse than the first. We trust that, 
at the risk of having to re-amend the Bill, Mr. Gerald 
Balfour may see fit to leave the momentous question of 
compulsory licences to the arbitrament of his Majesty's 
judges. 








RUSSIA’S ASIATIC COAL OUTPUT. 





As the locomotives running on the Siberian Railway, on the 
section of theline between Cheliabinsk and Irkutsk, a distance 
of 2000 miles, are dependent upon the local coal supply for that 
form of fuel, the Siberian coalowners received a powerful 
stimulus to develop their properties. Although the coal 
industry of Siberia is only five years old, the output in 1901 
was as follows :—In Western Siberia the Sudshensk output 
was 136,518 tons, and that at Ekibastusk was 58,000 tons; in 
Eastern Siberia 76,200 tons were produced in the Government 
of Irkutsk, and only 4762 tons in Trans-Baikalia. Thus, 
altogether there were produced 275,480 tons of Siberian coal 
during 1901. Apart from the railway consumption of this 
coal, there is also a growing consumption on the part of 
factories and households. ‘The greater part of the coal mines 
in Eastern Siberia began working only in 1901, and their out- 
put will no doubt be largely increased during the next few 
years; in fact, the greatest output of coal took place during 
the last months of 1901. Moreover, the State has begun to 
work the coalfields in the Southern Ussuri territory; the 
yearly output of coal in that region is estimated at 95,238 
tons. So far no returns have been made public with regard 
to the output of coal on the convict island of Saghalien 
during 1901 ; on the average.the yearly output for the last 
five years has been 79,365 tons. Thus, the total output of 
coal in Asiatic Russia has attained, in spite of its youthful- 
ness, the goodly amount of about 400,000 tons yearly, and it 
a be said wth safety that a great future lies before the 
industry. 





AUTOMOBILE CLUB'S 
TRIALS. 


Tue builders of motor vehicles and that portion of the 
public which interests itself in the self-propelled traftic 
problem owe a debt of gratitude to the Automobile Club 
for the excellent work it is doing in organising tests by 
which the progress made in this branch of engineering 
can be accurately gauged. It may be remembered that 
under the auspices of this club a run of 1000 miles was 
undertaken in 1900, and another of 500 miles last year in 
connection with the Glasgow Exhibition, both of which 
were highly successful. But it would appear that the 
strides which are being made by the industry are 
so great that there is ample room for something 
of the sort each year. Hence the decision to hold 
the series of tests which are now being conducted. It 
should be pointed out that the Automobile Club, while 
not by any means content with the state of the 
law with regard to automobilism, is doing all in 
its power to put down what it considers excessive 
speeds on the public thoroughfares, an action which 
cannot but prove beneficial to the cause. In trials 
of this description, when a large number of cars is brought 
into competition, it will be readily understood that the 
difliculty of restraining the exuberant spirits of drivers of 
powerful cars verges on the extreme. In past competi- 
tions perhaps the promoters have not been entirely 
successful in this direction, and this year have made 
stricter rules to enforce the speed limits. The present 
trials are simply tests of reliability and endurance, and 
speed, except in ascending two hills selected for the 
climbing trials, is of no importance, as nothing in excess 
of the legal limit of 12 miles per hour will be recognised. 

The car tests commenced last Monday and will not 
finish until Saturday night, by which time all the vehicles 
which go through the series will have completed a dis- 
tance of 650 miles on the public roads. The Crystal 
Palace is the rendezvous, and from this place the cars 
make a trip each day to some distant place and back, 
each being accompanied by an observer officially 
appointed, who records the behaviour in a manner which 
leaves nothing to be desired. On Monday the route laid 
down was to Folkestone and back, a distance of 189} 
miles; on Tuesday the course was to Eastbourne and 
back, distance 120 miles; on Wednesday to Worthing and 
back, distance 120 miles; on Thursday to Brighton and 
back, 874 miles ; to day (Iriday) the hill climbing trials 
will necessitate a distance of 614 miles being covered; 
and to-morrow (Saturday) the competitors will make a 
trip to Bexhill and back to Sydenham. As no oppor- 
tunity will be given to the owners to carry out any 
serious repairs or renewals during the week, it will 
be seen that the test is sufficiently severe to 
satisfy all practical requirements. In view of the 
all-important tire question, it was also decided to promote 
a separate competition for tires. This will extend over 
about four weeks, and the tires entered will be run a 
distance of 3000 miles, at the rate of about 100 miles per 
day, under strict observation. Medals are being awarded 
by the club, and certain money prizes by a daily paper. 
The cars entered in the vehicle trials are divided into two 
main sections—the cars as a whole, and parts of cars. 
The first section is sub-divided into classes according to 
the price of the vehicle. The system of marking for 
reliability is briefly as follows :—A maximum number of 
marks is allowed for reliability for each day's run, viz., 
300, and one mark is deducted for every minute during 
which the vehicle is at rest from the time of starting to 
the conclusion of the run, except for three compulsory 
stops per day for refreshments, viz., } hour in the morn- 
ing; luncheon, } hour; tea, } hour. The engine must 
be stopped, and the car may not be adjusted or 
replenished during the two morning and afternoon stops 
of } hour each, but only during the } hour luncheon 
interval. There is also deducted, in addition, one mark 
for every minute in excess of the official maximum time 
for the run, the time occupied by all stops having first 
been added. The official maximum time is the time 
which would be occupied by a vehicle in traversing the 
trial route at 10 miles per hour plus the extra time 
occupied in controls and dangerous zones. 

In the hill-climbing competition the marks awarded 
will be caleulated on the following basis :— 

H.P. » 100,000 
Price in £ x 8 for every shillingsworth of fuel consumed. 

H.P.= horse-power as shown by performance, which 
for the purpose of this formula will be roughly calculated 
as follows: 

Vertical height of hill | 
in feet 


THE MOTOR CAR 


Weight of car and load in Ib. + 40 Ib. for 
every ton of total weight. 
“ime in minutes ——S—™S 
33,000 

The Judges’ Committee is comprised of the following 
gentlemen :—Messrs. W. H. Astell, H. Austin, W. Worby 
Beaumont, M. Inst. C.k., Thomas Clarkson, A.M. Inst. 
C.E., J. S. Critchley, M.I. Mech. E., S. I’. Edge, Campbell 
Muir, Lyons Sampson, M.I. Mech. E., J. Thornycroft, 
Prof. C. Vernon Boys, F.R.S., and Lieut.-Col. Holden, 
R.A., F.R.S. 

The entries number over a hundred in all sections, and 
all the best-known makers in this country and in France 
are represented. The internal combustion engine, using 
petrol as the fuel, is employed as the propelling 
medium in all but a few cars, which depend upon 
the steam engine. It is remarkable and regrettable 
that, notwithstanding the improvements reported to 
have been made in electric storage batteries, not one 
carriage propelled entirely or in part by electric motors 
was entered. Engines using heavy oil are also conspicuous 
by their absence. The steam cars.competing include four 
Locomobiles of 54 horse-power, two White steamers, and 
two cars of the Gardner-Serpollet type,. capable of 
developing 10 horse-power on the brake. None of these 
calls for special attention. Up to the time of going to 
press they have all performed creditably. Petrol motor 
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cars continue to make great strides in reliability and 
efficiency, as well as in looks. The toy-like appearance 
which characterised this class of vehicle only a few years 
ago has given place to something of a much more work- 
manlike kind, and the breakdowns which were so 
common, and brought the motor car engine into dis- 
repute, are now almost obviated. The marks which 
have been gained by cars driven by petrol motors 
this week bear ample testimony of the fact. 
It is gratifying to note that the leading [English 
makers, Daimlers, Wolseley’s, Marshall's, New Orleans, 
are all acquitting themselves in a manner which shows 
that itis not necessary now-a-days for purchasers of 
motor cars to send their orders to continental firms—-a 
reproach which had some justification until quite 
recently. Common practice in petrol cars still leans to 
the vertical engine. In the light carriages it is customary 
to employ one relatively large cylindered engine, capable 
of developing up to 6 brake horse-power ; but in the more 
powerful vehicles engines having either two or four 
cylinders, and capable of developing from 10 brake horse- 
power upwards, are used. Electric ignition of the mix- 
tures of the gases seems to have become almost universal, 
and, of course, is preferable. In most cases the electric 
spark is derived from batteries, but the magneto system 
is favoured by many. Some cars have two systems 
of ignition, namely, the lamp and the electric. Not 
much progress in transmission and gearing is to be 
reported. The chain, admirably made as it now is for 
the purpose, has almost ousted the belt, but many makers 
of high repute employ neither, being satisfied to employ 
bevel or skew gearing throughout. The loss of power 
during transmission from the engine to the road wheels 
is now reduced in most cars by throttle governing, which 
allows the speed of the engine to be regulated at will 
within a comparatively wide range. As showing the 
increasing reliability of the petrol motor car, it may be 
stated that on Monday 70 vehicles—62 petrol—left the 
Crystal Palace at 7.15 a.m. for the run of 139} miles 
over heavy roads, and all save three had returned the 
same evening; on Tuesday 67 cars started on the run 
of 120 miles, carrying altogether 430 passengers, 
and 64 had returned at 7.30 in the evening. 

On Wednesday the trip to Worthing was equally satis- 
factory. Sixty-two cars started, as against 67 on Tuesday 
and 70 on Monday, and the day's run, as far as could be 
seen, was devoid of serious accidents or breakdowns. 
The first stopping-place was at Horsham, 35 miles from 
the Palace; the next was at Worthing, 224 miles further 
on; then came a run of 43} miles to Dorking, and a final 
run of 21} miles. The average net running time taken 
over the journey was about nine hours. 

A representative of THe ENGINEER was accommodated 
with a seat on a new type of carriage built by Messrs. 
Wilson and Pilcher, of Great Peter-street, Westminster, 
which has so far run consistently well during the trials. 
It is a handsome machine, to carry four passengers, and 
weighs unladen 19cwt. It has the customary Tonneau 
body, with gun-carriage wheels, and Michelin pneumatic 
tires. Its motive mechanism comprises one or two quite 
novel features. The petrol engine is of the horizontal 
type, with four cylinders 3$in. diameter by 3fin. stroke. 
These are arranged transversely under a bonnet in front 
of the car, and by means of four cranks set at 90 deg. 
apart, impart motion to a central longitudinal shaft. 
By means of a clutch this shaft communicates 
motion to a modified form of transmission gear, 
which in turn communicates with the balance gear on the 
rear axle of the car. The engine is capable of 
developing 12 brake horse-power, and propelling the 
car at any speed up to about 30 miles per hour. There 
is an absence of vibration and chatter with this engine 
which is remarkable, and the smoothness of the running 
of the carriage is extremely pleasing. On Wednesday it 
ran through the whole journey without a stop, excepting 
those arranged for refreshments, and with the exception 
of a hitch in the firing occasionally, due probably to a 
short-circuit in the electrical outfit, never gave occasion 
for uneasiness. We hope to be able to give a detailed 
description of this car in an early issue. The following cars 
obtained the maximum 300 marks on each of the two first 
days of the trials :—Class C (£200 to £300 in price), 6 
horse-power White steam car; Class D (£300 to £400), 
12 horse-power Gladiator, 10 horse-power Wolseley, 
12 horse-power” Belsize; Class G (£600 to £700), 20 
horse-power Wolseley ; Class H (£700 to £800), 20 horse- 
power Motor Manufacturing; Class K (£1000 to £1200), 
two 22 horse-power Daimlers, and 15 horse-power Pan- 
hard and Levassor, the only three vehicles in the class. 
Some of Tuesday’s figures are at present held over. 

To the club secretary, Mr. Claude Johnson, is due 
much praise for the arrangements connected with the 
trials, which will no doubt prove an unqualified success. 








POWER FROM LIGNITE IN GERMANY. 





Coat up to the present date has been so cheap in this 
country that there has been little inducement for manufac- 
turers to attempt to use as heating agents vegetable remains, 
in which the natural processes of carbonisation are incomplete. 
T here are, it is true, no extensive deposits of brown coal or 
lignite in the United Kingdom, but turf is plentiful, and at 
no very distant date it may be necessary to give attention to 
the industrial utilisation of this material for heating pur- 
poses, In this connection the illustrated article upon ‘‘ Peat 
Fuel at Stangfiorden, Norway,’’ which appeared in our issue 
of June 27th, is of interest. 

While little has yet been accomplished in the direction of 
utilising peat and brown coal for industrial purposes in this 
country, in Germany considerable attention has been given 
to the subject, and several large industrial establishments in 
South Germany are operated entirely by power derived from 
lignite, or ‘* Braunkohle.’’ The ‘‘ Elektrochemische Werke’’ 
at Bitterfeld is one of the most notable of these. This 


Works was established in 1895, and has been producing 
caustic alkalies, bleaching powder, magnesium, and sodium, 
by electrolytic methods since that year, with satisfactory 





CHEMICAL WORKS AT 


BITTERFELD 








results to the shareholders. Writing in November, 1901, the 
management informed us that the annual output of the two 
first-named chemicals amounted to 7200 tons caustic potash, 
and 12,250 tons bleaching powder. 

Considerable mystery surrounds the process in use at this 
works for the decomposition of potassium chloride, but there 
is reason for believing that the cell now used is of the non- 
diaphragm ‘‘ bell *’ type, and that the Bitterfeld works are 
operating under a licence from the Austrian Company, which 
has worked out the details of, and patented, this type of cell. 
In 1899 the Bitterfeld works, which had been carried on 
independently up to that date, were placed under the 
technical control of the pioneer company in this manufacture 
—the ‘‘Chem. Fabrik. Elektron’’ of Griesheim, near 
Frankfort, and for the last few years practically all the 
electrolytic alkali works in Europe have been under the 
business and technical control of the Griesheim firm. 

The chemical works at Bitterfeld covers 21,500 square 
metres, and possesses generating machinery equivalent to 
5400 horse-power. As already stated, lignite is the only 
fuel used in the works for steam raising purposes. It is 
carried direct from the mines, which are situated in the 
vicinity of the works, into the bunkers supplying the boilers 
by means of a wire rope system of transportation, and the | 
cost of the lignite at the boilers is thus only about one-third 
of that of ordinary coal. The calorific value of the lignite 
obtained at Bitterfeld varies between 2600 and 2800 calories. 
The boilers are provided with step-grates built on the 
Keilman and Vélckersystem. The grate areas of these boilers 
vary from 212 square metres to 300 square metres. The | 
twenty-one boilers are of the water-tube type, and supply | 
steam at 1201b. to 1351b. pressure. A superheating plant is 
also provided, and the steam is superheated to from 220 deg. | 
Cent. to 260 deg. Cent. The efficiency of the whole boiler | 
installation works out to 70 per cent. The generating | 
machinery comprises six 600 horse-power and one 1800 | 
horse-power sets. 

The smaller steam engines were built by the Gérlitzer 
Maschinenbau Anstalt, and are of the horizontal tandem | 
condensing type. The high-pressure cylinders are 600mm. 
in diameter, and the low-pressure cylinders 900mm. They 
run at a speed of 105 revolutions per minute, with an initial 
steam pressure of 1201b. The steam consumption with these 
engines works out to 6°4 kilos. per indicated horse-power, 
when using superheated steam at 220 deg.Cent. Each of the 
engines is direct coupled to continuous-current dynamos, 
supplied by the *‘ Allgemeine Electricitiits Gesellschaft ’’ of 
Berlin. Three of these machines deliver 5000 ampéres at 
65 volts, and three 3000 ampéres at 130 volts. On page 234 
is given a view in the engine-house showing these machines. 

The large 1800 horse-power engine was built by the Sulzer 
Company, and possesses a high-pressure cylinder 820 mm. in 
diameter and a low-pressure cylinder 1300 mm. in diameter. 
This engine runs at aspeed of 90 revolutions per minute with 
steam at an initial pressure of 1351b. The steam consump- 
tion with superheated steam at 250 deg. Cent. is 7-5 kilos. 
per indicated horse-power. The exhaust steam from this 
engine is used for evaporating the caustic alkali liquors in a 
vacuum apparatus. The dynamo coupled to this engine 
delivers continuous current, and when running at 90 revolu- 
tions per minute its output is 9000 ampéres at 130 volts. 

The whole of the electrical plant at Bitterfeld was supplied 
by the ‘ Allgemeine Elektricitiits Gesellschaft ’’ of Berlin. 
Our thanks are due to Dr. Rathenau, the managing director 
of the Bitterfeld Company, for the information and photo- 
graphs used in the preparation of this article. In view of 
the success which has attended the industrial utilisation of | 
lignite at Bitterfeld, we may be allowed to hope that at some | 
distant date the very extensive turf deposits of Ireland may 
be turned to industrial use, to the financial advantage of that 
country. A view of the works is shown above. 








NEW ZEALAND RAILWAYS. 


New ZEALAND has to be congratulated on the financial | 
condition of her railways during the past year, and the pro- 
gressive steps taken to keep up with the times in working the 
traffic. It is therefore all the more surprising that the state- 





ments of account are not kept in accord withthe usual railway 
practice, particularly so now that all the Australian railways 
have adopted a uniform schedule. 

The expenditure for any branch of the service cannot be 
ascertained through having a separate account for ‘ depart- 
mental offices’’ and ‘‘ credit recoveries.’’ Through not having 


, these entered against the branches to which they belong, a 


great amount of information given in the report is nullified, 


| which would otherwise be very interesting. The net earnings 
| for the year ended March 31st last show an increase over the 


previous year of £22,961, although the percentage of working 
expenses to gross earnings has risen 1°50 per cent. This 


| shows the fallacy of taking the latter result too much into 


consideration in the result of railway working, as is often 
done. Owing to the expansion of traffic, an increased number 
of trains are being run, and the long-distance service 


| accelerated. For this purpose larger and heavier engines are 


being used, which has necessitated the laying of heavier rails 
and strengthening of bridges. For this work a sum of £55,705 


| was spent during the year, of which £45,626 was charged to 


working expenses, and £10,079 tocapital. The work of fitting 
up the stock with the Westinghouse brake is being proceeded 
with as fast as possible. 

The permanent additions made to the time-tables during 
the past year is given as 161,079 train miles, at a cost of 
£40,269. An additional 2532 miles of line was opened during 
the year, making a total of 2235 miles at the close of the 
financial year. 

The rolling stock has been largely augmented, the 
locomotives added increased the tractive power by 38 per 
cent. In the workshops ten new boilers were built, forty-one 
new carriages and sixty erected; twenty-seven brake vans 
built new, and 523 new wagons built and 900 erected. During 
the year, 404 miles of track have been relaid with 70 Ib. rails, 
and 284 miles of 551b. and 561b. rails. The number of 
sleepers laid was 450,188, and the chief engineer, Mr. J. Coom, 


| M. Inst. C.E., draws attention to the pressing need for the 


continuation of importing hardwood sleepers. He states that 
not only is their use economical, but in view of the increased 
weight of engines and speed of trains, are indispensable, 
especially for the curved portions of the line. Satisfactory 
progress is being made with the equipment of the train- 
tablet system of block-working, and interlocking of points 
and signals is being proceeded with. 
The following statement shows the result of working for the 
year compared with the previous year. 
Year ended 
March 31st, 
1901. 


Year ended 
March 31st, 


1002. 


Total miles open for traffic .. 
Average cost per mile open .. 
Gross earnings .. .. .. 
Working expenses 

Net earnings .. .. é 
Earnings per train mile .. ’ 
Working expenses per train mile 
Net earnings per train mile .. 
Passengers carried (ordinary), No. 
Passengers carried (season tickets), 
Goods tonnage, tons ; 

Live stock tonnage, tens 

Train mileage 

Locomotives, No. . ou 
Coaching vehicles .. 1. ee 
Goods vehicles ee en 











In the presence of M. Westring, the Minister of the 
Interior, there was opened on August Ist, in the far north of 
Sweden, a line of railway which brings the eventual con- 
nection between the Swedish and Russian railway systems 
considerably nearer. The new line starts from Boden, tke 
northernmost terminus of the Northern Railway, and has been 
built in the direction of the Finnish frontier. It has now reached 
Yttermorjiirf. This section is about 49 miles in length, and 
it is the same distance still to the frontier of Finland. Meanwhile 
Finland has been pushing forward keenly the extension of its rail- 
way system from Uleaborg, hitherto the most northerly point 
reached by the local railways towards the Swedish frontier. The 
track was in working order recently as far as Kemie, and it looks 
as if Finland would succeed in reaching the frontier by rai! sooner 
than Sweden. 
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THE CROSS-CHANNEL PASSENGER 
STEAMSHIP SERVICES. 
No. XVI.* 


THE recovery of the fine twin-screw steamer Ibex by | 


the Northern Salvage Company from the rocky bed in 
the Little Russell Channel, on which she had lain for six 
months, and her subsequent thorough overhaul at 


Milford, by the Messrs. Laird, enabled her owners—it | 


being generally agreed that a better boat never carried 


their pennant— to again include her in their Channel | 
Islands fleet of passenger steamers, which now consists | 


of the Lynx, Antelope, and Gazelle, the Ibex, the Roe- 
buck, and the Reindeer, three classes of vessels, the 
principal dimensions of which we have previously given, 
together with a brief description of the propelling 
machinery, &c., of the Lynx and Ibex classes. 

The description of the Roebuck class of vessel—the last 
addition made to the fleet of the company—having been 
deferred to the present article, we may repeat that she and 
her sister ship the Reindeer, are both twin-screw steel 
steamers, built in 1897 at the Naval Construction Com- 
pany’s works at Barrow, each having a length of 280ft., 
a beam of 34ft. 6in., and a depth of 16ft. Sin. For 
safety of construction, in case of collision or grounding, 
each vessel is fitted with ten water-tight transverse 
bulkheads, and has a double bottom, which is utilised 
as water ballast tanks for trimming the vessel. 


Taking the Roebuck, she being the first completed— | 


as the typical vessel, her 
passenger accommoda- 
tion is on three decks, 
the lower, main, and 


| throughout is of steel. Cast iron columns support 
| the cylinders on the front side, the back columns being 
| of forged steel turned. The surface condensers—one to 
each set of engines—are of cast iron, and are placed in 
the wings of the ship, the circulating water being sup- 
plied to them by independently driven centrifugal 
pumps; the tube-cooling surface is 8000 square feet. 
| Each set of engines drives a four-bladed manganese 
| bronze screw propeller, cast solid. 

Steam for the engines at 175 lb. pressure per square 
inch is supplied by two double-ended cylindrical boilers, 
15ft. 2in. in diameter and 20ft. long, having a total heating 
surface of 10,840 square feet, and a grate surface of 
| 250 square feet. The boilers are fed by two of Weir's 
| direct acting feed pumps, fitted with automatic coutrol- 
| ling gear, a feed-water filter and feed heater being fitted 
| between the feed pumps and the boilers, which latter 


| are worked under forced draught on Howden’s system, 


independent engines. 

On her speed trial the Roebuck on four runs realised a 
mean of 20°2 knots an hour, her engines working admir- 
ably at full power for nearly six hours, the sister ship 
doing even more satisfactorily on trial, realising a mean 
of 20} knots. For easy reference we give in tabulated 
form the leading particulars of the engines and boilers of 
| the typical vessel of each of the three classes of passenger 
| ships of which the Great Western Railway Company's 
| tleet is composed. 

The services at present performed by the six vessels, of 








promenade; this last 
extending right fore and 
aft. On itare the ladies’ 
sitting room and gentle- 
men’s smoking saloon ; 
and the staircase 
entrance to the dining 
saloon, and ladies’ retir- 
ing room on the main 
deck, and to the state 
rooms and ladies’ sleep- 
ing cabins on the lower 
deck. The dining saloon, 
as in the case of the 
Ibex, is the full width 
of the ship, and is 
capable of seating fifty 
persons comfortably at 
a time. Its furniture is 
upholstered in green 
velvet, the ceiling being 
panelled in white and 
gold. It is lighted by 
large side lights, and a 
dome skylight by day, 
and by electric lamps at 
night. 

The first-class sleep- 
ing accommodation, 
which is amidships, pro- 
vides berths for 150 
passengers, while 76 
second-class passengers 
have sleeping room on 
the main and lower 
decks. There is a second- 
class dining saloon large 
enough for thirty people 
ata sitting. The whole 
of the accommodation 
on board is _ heated 
throughout by steam, anda complete installation, worked 
by two engines and dynamos, supplies electric light 
throughout the vessel. 

The propelling machinery of the Roebuck, supplied 
and fitted by her builders, consists of two complete sets 
of three-cylinder triple-expansion engines. The diameters 
of the cylinders are 23in., 36in., and 56in., all with a 
piston stroke of 2ft. 9in. The high and intermediate- 





Some Particvlars of Prope lling Machinery in CU 





PADDLE STEAMER AVALON 


| which the Lynx, Ibex, and Roebuck are typical, to and 
| from the Channel Islands, are as follows :—By an arrange- 
| ment between the South-Western and Great Western 
Railway Companies the service to and from the Islands 
has, since October 1st, 1899, been worked jointly, each 
company during the winter months—October 1st to May 
3lst—running on alternate days, thus providing the 
Islands with adaily service—Sundays excepted—in each 


‘asses of Passenger Steamers now Engaged in the Great Western Railway Company's 


Yross-Channel Service. 























Engines. | Boilers. | 
cl 53 Numbe : | 8 | Material 1 of sh 
‘lass, Zs il ofa Number 5 | 2 | Materia , Speed of ship. 
ES lr - a wd ogg Date. and diameter of 2 I and sesso 
Ze ras ore cylinders, 2) = type. —F 
- - y 4 . 
ft. in. Ib. 
** Lynx .. 2sets Inverted Laird Bros., 1889 3. 16hin., 26in., 4lin., 2 6 1600 2 Steel 150 16 knots, 
triple- Birkenhead each set cylindrical 125 revs, per min. 
| expansion 
a. a do. Laird Bros., 1891 3. 22in., 34in., 5lin.,; 2 9 4000 2 do. 160 19 knots, 
Birkenhead each set 155 revs. per min. 
** Roebuck ” do. Naval Con- 1897 3, 23in., 36in., 56in.,| 2 9 5300 | 2 do. 175 20 knots, 


| struction Co. 
Barrow 


each set 


160 revs, per min. 
| 





Nore.—All the boilers are made by 


pressure cylinders are fitted with cast iron working 
liners, and have piston valves for steam distribution, 
while the low-pressure cylinders are fitted with ordinary 
double-ported flat slide valves, all the valves being 
actuated by double excentrics and twin bar link motions, 
the reversing of the engines being effected by direct- 
acting vertical engines of the steam and hydraulic type. 
The engine bed-plates are of cast iron, and the shafting 





* No. XV. appeared June 20th, 


the builders of the vessels and their engines. 


direction. During the summer months each company has 
a daily service—except on Sunday—the South-Western 
Company’s boats running by night from Southampton, 


| and those of the Great Western Company by day from | V : o¢ 
| a distance of 152} miles, was accomplished in exactly 9: 


Weymouth, both companies’ boats returning from the 


Islands by day, thus giving two boats a day from them, | hours, equal to. an average speed of 16 miles an hour. 
the tickets issued by one company being available by the | weather was very fine. 


route of the other, if so desired, without extra charge. 


From our own inspection of one of the latest type of | 


these passenger boats, nothing further could possibly be 


air being supplied to the furnaces by two fans driven by | 


| desired in the way of comfort, luxurious ease, safety, and 
| rapid transit between the ports visited by them, it being 

the practice of both owning companies to maintain them 
| ina high state of efficiency. 

Having briefly noticed in the course of the preceding 
| articles the services performed by the fleets owned by the 
| earlier established railway companies in the carriage of 
| passengers between Folkestone and Boulogne, Dover and 
Calais, Newhaven and Dieppe, Southampton and Havre 
Weymouth and the Channel Islands, &c., and vice vers, 
we have now to record the passenger service first esta. 
blished between Harwich, on the eastern coast of the 
county of Essex, and the great Netherland seaport of 
Rotterdam, by the Great Eastern Railway Company, 

The advantages of direct steam communication with 
the Continent by way of Harwich and Rotterdam had 
long been obvious to the travelling public; but the board 
of directors of the then existing Eastern Counties Rail- 
way having disregarded the benefits which it was in their 
| power to obtain, through the means of such a com. 
| munication, the practical managers of the (ireat Eastern 
| Railway—which had under that title been incorporated 
| in 1862, by the amalgamation of the Eastern Counties 
| line and its feeders—by a wise and far-seeing policy 
| redeemed the character of their undertaking by the 
| establishment of a packet station at Harwich, and opened 

the route from thence to Rotterdam. For some time 
| this route was worked by a fleet of hired vessels, but 
in 1864 the newly formed railway company built a fleet 
of six vessels of its own, three of them for passenger trattic. 

The first of these was 
a vessel named the 
Avalon, which, with her 
two subsequent sister 
ships, the Ravensburg 
and the Zealous, were 
constructed for the carri- 
age of mails, passengers, 
and passengers’ luggage 
only, and were designed 
to give space, comfort, 
and retirement to all 





classes travelling by 
them, these qualities 


being provided to an 
extent not hitherto con- 
templated by steamboat 


companies, as their 
owners, coming later 
into the field of pas. 


senger conveyance by 
steamship than the 
London, Chatham, and 
Dover Railway Com. 
pany, were able to make 
improvements and addi- 
tions in their passenger 
accommodations, which 
were a clear gain to the 
continental travelling 


ptblic. 
teaders of our pre- 
vious articles will re- 


member that at the time 
of the incorporation of 
the Great Eastern Rail- 
way Company—1862— 
such a body was_ not 
permitted to own ships, 
but in the establish- 
ment of its cross- 
Channel passenger ser- 
vice by the passing of 
the Enabling  Bill— 
which _ received __ the 
foyal Assent in 1863—it was soon seen that the public 
was benefited by the Act, as large corporations could 
venture on outlays that it would be hopeless to expect 
from private shipowners, the profuse manner in which 
their vessels are found in every requisite being a proof of 
this. 

The Avalon, the railway company’s first boat, an 
illustration of which fine vessel we give, was in- 
tended for a daily service between Harwich and Rot- 
terdam, thus avoiding the tortuous and risky naviga- 
tion of the Thames from London, and the saving of time 
on the through journey to the Continent, was an iron 
steamer built by T. and W. Dudgeon, of Millwall, and was 
of the following principal dimensions :—Length, 230ft. ; 
beam, 27ft.; depth, 13ft.; tonnage, 830 tons B.M.; 
and had a mean water draught of 7ft. Her height 
between decks forward was 7ft., and in the saloon—which 
was aft—6ft. 64in. She was propelled by paddle-wheels, 
18ft. Sin. in diameter, fitted with feathering floats; which 
were driven by oscillating engines of 220 nominal horse- 
power, having cylinders 54in. diameter, with a 4ft. 6in. 
piston stroke, which, at 45 revolutions a minute, with 
30 1b. per square inch steam pressure, gave the vessel a 
speed of 14 knots an hour. 

The passenger accommodation of the Avalon, which 
consisted of saloons, cabins, &c., were spacious, light, well 
ventilated, and comfortable; provision being made for 
sleeping 116 saloon or first-class, and 52 second-class 
passengers. The saloon decoration was considered 
particularly “magnificent” in her day, and elicited loud 
commendations from the passengers. In fact, the ship, 
as a whole, was constructed with a praiseworthy regard 
not only as to her speed and sea-going qualities, but to 
the comfort and convenience of the passengers in every 
respect. 

The Avalon’s first passage from Harwich to Rotterdam, 


The 
On the return journey, however, 
there was considerable sea on, with a head wind, but the 
distance was nevertheless covered within three minutes of 
the time occupied on the outward trip, and the whole jour- 
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ney by sea and rail—from Rotterdam to Bishopsgate-street 
Station—was accomplished in 113 hours. During the sea 
passage out and home the Avalon was perfectly steady, 
very few of the passengers experiencing any incon- 
venience from sea sickness. 

The other two passenger steamers previously men- 
tioned—the Raveasburg and the Zealous—sister ships to 
the Avalon, and built and engined by the same firm, very 
shortly afterwards followed in her wake, and on the new 
passenger line getting into full operation, Rotterdam was 
brought within ten hours of London, viz.: two hours by 
rail to Harwich, and eight from thence to Rotterdam. 
In this way was opened in 1864 the new route to 
Holland; the cost of the three pioneer passenger 
steamers to the Great Eastern Railway Company being 
an average of £25,000 a-piece. The firm building these 
vessels and their engines was then one of the youngest 
of Thames shipbuilders, but proved themselves well able 
to compete with the older established houses. 








REPORT ON THE WAR-OFFICE MOTOR 
LORRY TRIALS. 


Ir will be remembered that last December a series of trials 
were carried out by the War-office authorities to test the 
capabilities of a number of self-propelling lorries for military 
purposes. These lorries had been entered by various makers 
to compete for three prizes, of £500, £250, and £100 
respectively. In our issues at the time we gave detailed 
descriptions of these lorries and of the trials through which 
they were taken, but it will be useful if we give again in the 
present instance such information as will aid in the under- 
standing of the report just issued by the Committee appointed 
to award the prizes. The Committee consisted of the follow- 
ing officers :—President, Lieut.-Col. F. B. Elmslie, R.A. 
Members, Lieut.-Col. H. C. L. Holden, R.A.; Lieut.-Col. 
Crompton, E.E., R.E.; Captain C. H. H. Nugent, R.E. 
Associate member, Colonel C. H. Scott, with Captain F. 
Lindsay Lloyd, R.E., as secretary ; and the following table 
gives the list of competitors with their official number given 
to each for the purposes of the trials, the nature of the driving 
engine, and the fuel used :— 


List of Competitors. 








~ . Official 
Name of firm. Engine. Fuel. Beene 
Messrs. Edwin Foden andCo., Limited,| Steam Coal 3 
Elworth Works, Sandbach | 
Messrs. George F. Milnes and Co.,| Internal Oil 4 
Limited, ‘‘ Motoria,” Balderton-| combustion 
street, Oxford-street, London 
The Straker Steam Vehicle Company,, team Coke 3 
Limited, 9, Bush-lane, London, E.C.,| 
and Bristol | 
The Thornycroft Steam Wagon Com- om Coke or oil 6 


pany, Limited, Steam Wagon Works, 
Homefielu, Chiswick 


The Thornycroft Steam Wagon Com- a 
pany, Limited, Steam Wagon Works, 
Homefield, Chiswick | 


The trials consisted of :—(a) An inspection of the compet- 
ing vehicles ; (6) a preliminary march of 60 miles with full 
loads, 30 miles being covered in each of the first two 
days ; (c) one day’s rest for overhaul and inspection; (d) a 
march of 197 miles with full loads carried out on six suc- 
cessive days, on roads specially selected for hills, including 
twice crossing the Hog’s Back, where the steepest gradient 
was 1 in 7°2, the ascent of Hindhead, and others. The 
state of the roads during this march varied from very hard 
—frost—to soft, and in some places they were very muddy and 
heavy; (ce) rough country trials, with full loads, over a 
selected piece of ground in the Long Valley, where streams 
with steep approaches and a stretch of boggy ground had to 
be crossed ; (f) opening up and examination of engines and 
boilers at the conclusion of the trials. 

The general results obtained in these trials are thus 
described in the report :— 


‘* As far as the road trials were concerned, three of the vehicles, 
Nos. 3, 5, 6, did all that was asked of them, and such breakdowns; 
as occurred were due to small defects in manufacture or design, 
and were capable of rectification. No. 4 had not sufficient engine 
power for the work required, and had to discard its trailer after 
the third day’s work. No 7 met with many difficulties, and did 
not start on three of the days. 

‘* As regards the rough ground trials, all the competing vehicles 

accomplished these satisfactorily, until the leading vehicle, No. 3, 
attempted to cross a ditch at its most difficult point in an impossible 
manner, when it came to grief in consequence, thus preventing 
the remainder from attempting to cross this ditch at the same 
spot. 
‘*Subsequently, Nos. 5, 6, and 7—No. 4 having developed a 
defect in machinery—attempted to cross a stretch of boggy ground 
which only No. 6 traversed successfully. No. 5 failed to pull its 
trailer through, but got through alone, and No. 7 stuck fast and 
had to be hauled out.” 


Three different kinds of coal were provided. The first 
clinkered badly; the second was better, but rather smoky ; 
and the third was good Welsh coal. The coke supplied was 
the best which could be obtained locally, but was of a 
rather inferior quality. No. 3, though specified by the 
makers to be constructed to burn either coal or coke, used 
only the former. The Committee wished this lorry to be 
fired with coke on at least one day, in order to demonstrate 
the feasibility of doing so ; the makers, however, preferred to 
adhere to the use of coal, so that no information as to the 
coke-burning capabilities of this vehicle was obtained. No.4 
used a crude Russian petroleum, the flash point of which 
was 113 deg. Fah.—Abel’s close test—and specific gravity 
°885, after having heated the engine by running it with 
petroleum spirit—-petrol—specific gravity -680. No. 5 used 
coke throughout. No. 6 used coke on the first day’s march, 
and afterwards coal, the quality of which was the same as 
that used by No. 3. No. 7 was at first fitted with an oil 
burner as an alternative means of steam raising. On the 
first day’s march “‘ Russoline ”’ oil, having a flash point of 
84 deg. Fah., and specific gravity ‘8222 was used, and on the 
second day’s march ‘‘ Daylight”’ oil, with a flash point of 
75 deg. Fah., and a specific gravity of -7962. After the 


first two days’ march the oil burner, being found to be broken, 
was removed, and coal used of the same quality as supplied 
to Nos. 3 and 6. 

The examination of the various vehicles after the running 





trials showed that generally the machinery was in good 
condition. In Nos. 3 and 6 this was particularly the case. 
Very few adjustments had been made in either of these two 
vehicles during the trials, No. 3 having only to adjust the 
driving chains on two occasions, and No. 6 requiring only a 
minor repair to the feed pump. No. 5 on several occasions 
met with accidents to its feed and steam pipes. This was 
apparently due to excessive vibration and insufficient support 
to these pipes. A considerable amount of trouble was also 
caused by heated bearings. In No. 4 the fore carriage wheels 
were in a shaky condition, and a bearing of the engine had 
seized owing to defective lubrication ; otherwise this lorry was 
in good order, the gearing, &c., showing little signs of wear. 

The statistics as to the actual running speed of the cars is 
given in an appendix. It appears that each of the cars 
3, 4, 5, and 6, travelled 257} miies, as a result of eight days’ 
running. The average actual running speeds in miles per 
hour were :—No. 3, 6°58; No. 4, 4°69; No. 5, 6:02; No. 6, 
6:48. No. 7 only ran on five days, and went 1353 miles 
at an average actual running speed 5°62 miles per hour. A 
comparative table of consumption of fuel is also given. Here 
we find that No. 3 burnt 2°42 lb. per ton-mile of useful load, 
and evaporated 1°49 gallons of water. Its radius of action 
loaded with 5 tons was 19-54 miles. No. 6 burnt 3:95 lb., 
evaporated 2-375 gallons of water, and had a radius of 
15:74 miles. No. 5 burnt 3°83 1b., evaporated 2:32 gallons 
of water, and had a radius of 11°63 miles. Of No. 7 two 
sets of particulars are given. First, when using coal it burnt 
5*36 1b., evaporated 3-77 gallons of water, and had a radius 
of action of 11°32 miles. When burning oil it consumed 
0-546 gallon of oil, evaporated 3°46 gallons of water, 
and had a radius of 12°62. Of course, all the fore- 
going figures relate to consumptions and evaporation 
per ton-mile of useful load. No. 4, the only lorry with an 
internal combustion engine, was only tried with a three-ton 
load. It was found that the water used amounted to 0-015 
gallon per ton-mile of useful load, that 0°09 gallon of oil 
were consumed for this, and that the radius of action was 
145-6 miles. 

Discussing the low water consumption of No. 3, the report 
states that a certain amount—the actual quantity not ascer- 
tained—of condensed water was returned to the feed tank, 
only being passed through a few shavings by way of filtration. 
The low consumption of fuel is, however, one of the main 
features of this lorry. No. 3 also transmits the power to the 
wheels through chains, and the report considers the fact 
that there was a provision for adjusting the chains, and that 
these had to be adjusted on two occasions during the trials, 
as unsatisfactory. Moreover, the makers appear to have 
asked to be allowed to have two men on the driving platform, 
so that one might holdthesteering wheel while the other forthe 
moment was stoking. The regulations only permitted one 
man. It was alleged that it was dangerous to let go this 
wheel so as to stoke without slowing down. Asa fact, says 
the report, when permission was given for the two men to be 
on the footplate, one steered and one stoked all the time, 
‘‘thus undoubtedly enabling this vehicle to obtain better 
records than would have been obtained by the use of a single 
man only.’’ Moreover, on this vehicle the brake is so placed 
that when using it the driver can neither steer nor see where 
the vehicle is going, and his view is always slightly restricted, 
since he is low down and has the boiler and funnel in front of 
him. The general conclusion on this car was therefore, ‘‘On 
the whole the arrangements for manipulating this lorry are 
not at all well adapted to military requirements.”’ 

Nos. 5, 6 and 7 all have vertical water-tube boilers, and the 
report considers this type as more convenient and useful than 
the locomotive type of No. 3, principally because they are not 
so likely to be damaged by overheating when tilted, owing to 
irregularities of the ground. All three of these lorries con- 
sumed more fuel than No. 3. The arrangement of No. 7 was 
criticised as bad, because, the boiler and engine being over the 
rear axle, the driver would have difficulty in seeing to steer if 
the load was bulky. 

The use of interval combustion engines is evidently 
regarded with favour by the Committee, but they lay stress 
on the fact that heavy oils should be exclusively used, without 
the employment of petrol even for starting purposes. They 
strongly advocate that steps to develop such lorries be 
proceeded with. Throughout the trials the roads traversed 
were subjected to close inspection, and though the weather 
conditions were unfavourable, the road hardly suffered at all. 

As a result of their investigations, the Committee awarded 
the prizes as follows :—First, £500, to No. 6 (Thornycroft) ; 
second, £250, to No. 3 (Foden); third, £100, to No. 5 
(Straker). They further recommended that both 6 and 3 
should be purchased for army use. 

Comparing the results obtained, they state that the 5-ton 
load, if carried in wagons of service pattern, would overload 
three GS wagons requiring twelve draught horses, besides 
riding horses, whose pace would not ordinarily exceed three 
miles an hour. The motor lorries each took this load at 
about six miles an hour. Moreover, the marching of 197 
miles in six consecutive days—as carried out by the lorries 
~-would not have been accomplished by horses, even at that 
speed, without the assistance of spare horses. The Com- 
mittee are satisfied that mechanical transport is well worth 
a more extended trial. The trials caused a slight alteration 
to previously-existing views. It is now considered that for 
rapid distribution among troops, and near the front of an 
army, a lorry without trailer is preferable ; whereas they are 
of opinion that for the heavier work of moving stores in large 
quantities to the depéts a powerful tractor, drawing a train 
of wagons, will be found most suitable. 

Finally, the Committee recommended that they be 
empowered to take steps to obtain for trial a lorry or lorries 
on the following lines :— 

‘To carry three tons, driven by an internal combustion 
engine burning heavy oil only ; weight as light as consistent 
with due adhesion ; wheels large and broad and fitted with a 
means for rapidly applying numerous ‘‘ spuds *’ for use on 
boggy ground. Speed up to eight miles an hour ; large plat- 
form area."’ 

“Finally, the Committee beg to call special attention to 
the demonstration afforded by these trials of the entire 
harmlessness to roads of vehicles considerably exceeding in 
weight and road-speed the limits allowed by the present 
regulations on the subject, and also fitted with wheels to 
which road strips have been fixed, so long as these wheels are 
of large diameter and have tyres of considerable width. It 
has now been proved that the existing regulations are 
unnecessarily restrictive, whilst they stand in the way of the 
development of a most important method of transport and 
branch of industry.’’ 

‘The Committee strongly recommend that this matter be 
brought to the notice of the proper authorities, feeling con- 
fident that the removal of these restrictions will tend to 





assimilate the commercial and military types of vehicles, and 
is not only important therefore from a service point of view, 
but also will have a most beneficial effect on the manufactur- 
ing industries of the country and its commercial development 
generally."’ 

In the various appendices to the report there is a quantity 
of useful and interesting information, which space prevents 
our alluding to. 








GOODS ENGINE, CAPE GOVERNMENT 
RAILWAYS. 


A NUMBER of engines of the bar frame type has been 
recently delivered by Mesers. Neilson, Reid and Co., Hyde 
Park Locomotive Works, Glasgow, to the Cape Government 
Railways, and are shipping twenty similar engines for the 
Imperial Military Railways, Transvaal and Orange River 
Colonies. 

The engine, of which an illustration forms a supplement 
in this issue, has various slight modifications, and 
embodies the latest improvements on engines of this 
type. Messrs. Neilson, Reid and Co. are also construct- 
ing a further twenty engines to the same drawings for the 
Cape Government Railways. The engines are to the designs 
of Mr. H. Beatty, the chief locomotive superintendent of 
the Cape Government Railways, and the consulting engineers 
in London are Messrs. Gregory and Eyles, with whom are 
associated Sir Douglas Fox and Sir Charles Metcalfe, Bart. 
The centre of the boiler is 7ft. above the rails, or about the 
maximum height allowable for a main line engine on a gauge 
of 3ft. Gin. The fire-box, which is 9ft. Sin. long, extends 
over the top of the bar frames, and is restricted only in width 
to allow the necessary clearance between the tires. Thus 
— is gained in the width of the fire-box by this arrangement, 
where the bar frames below the fire-box take the place of the 
usual two Iin. frame plates between the fire-box and 
wheels. 

The boiler, which is of large diameter to admit a wide 
spacing of the tubes, is constructed of mild steel plates, as is 
also the fire-box shell. The fire-box covering plate, made in 
one piece, is thinned down at the sides by planing from gin. 
to sin. thick, to make the water spaces as wide as possible. 
The inner fire-box is of copper and the tubes of brass. The 
smoke-box is of large capacity, and has a spark-arrester of 
cast iron gratings, with a cone arrester of wires between the 
top of the blast pipe and the gratings. A double-beat 
regulator, with valve and head of cast iron admitting steam 
above and below, is controlled by a push-and-pull rod and 
handle, the latter being held in any position by a detent 
engaging in a notched sector cottered to the outer end of the 
rod. Two No. 9 Gresham and Craven injectors are used for 
feeding the boiler, and the mountings generally are asbestos 
packed, the glass gauges being fitted with protectors. 

The frames are of the bar pattern, machined from the 
solid rolled plate or slab. Each frame is in one piece from 
the front of the leading coupled wheels to the hind end of the 
plate. The bars at the front end are fixed to the solid portion 
with tapered bolts and keys. The wheels, axle-box guides, 
spring brackets, casting in front end and the fire-box supports, 
excentric pulleys, pistons, crossheads, &c., are steel castings. 
The axles, tires, crank pins, piston-rods, slide bars, coupling 
and connecting-rods are steel forgings, the axles and crank 
pins being oil-hardened. Axle-boxes are of gun-metal, lined 
with white metal. 

The side platforms are placed above the wheels, and are 
widened at the back end to allow of the cab being as roomy as 
possible. The weather-board has the usual spectacle glasses, also 
doors at the sides, with upper panels glazed. Theside platesare 
each fitted with one fixed sol one sliding window, and the 
back, which is partially closed in, has a window in each of 
the side portions. An aperture is provided in the roof and 
fitted with a hinged cover for further ventilation. Half of the 
boiler saddle is cast solid with each cylinder, but the steam 
chest is separate from the cylinder, the joint being made with 
copper wire. The slide valves are balanced, the stuffing- 
boxes fitted with metallic packing, and sight-feed and 
Furness lubricators are used. A steam brake acting on six 
of the coupled wheels and the vacuum equipment for tender 
and train is fitted. The buffer is central, with one spring, 
which also serves as draw-spring. ‘lhe tender is of the double 
bogie type with strong main frame of channels and angles. 
The bogies have plate frames with cast steel centre pivots 
and side bearers. 

Th2 materials in wheels, axles, tires, and axle-box guides 
is to same specification as the corresponding parts of the 
engine. The axle-boxes are of cast iron with gun-metal 
bushes and with dust-guards of wood. The cover is of steel 
plate, and easily opened for access to waste packing in sponge- 
box. The following are the leading particulars : 


Heating surface, tubes .. 


11s4 sy. ft, 
fire-box oe 


ok total 18%5. ., 
Mie Gee 65. os st, ee, ee 23 me 
Working oe 1b. per sq. in, 180 
Safety valves, two, diameter .. sin. 
Tubes, 205, external diameter 2in, 
Boiler barrel, length Se es ee Beh 10ft. Shin. 
os largest diameter external .. Sft. 2hin. 
- thickness of plate .. = Sin. 
Front tube plate, thickness .. . jin. 
Fire-}ox shell, length outside oft. Sin. 
width at bottom .. 3ft. 1fin. 


7 thickness of plates 
Tube plates, thickness .. .. .. 


gin. 
din. and fin. 
Covering plates, thickness in. 


Door plates, thickness yein. 
Cylinders, diameter .. 18in, 
stroke ae ee 
pes ports . 16in, x 2hin, x Ijin. 
Slide valve, travel ‘ae 
i tess on, Sater sw 1,,in 
inside clearance .. prin 
Excentrics, throw ee 4gin. 
Frames, thickness .. .. 4in. 
Wheels, coupled, diameter od ae ee ee 
Wheels, bogie, diameter... .. .. .. . .. .. 2ft. 4gin. 
Wheel base, fixed .. .. .. Tie Se Seen 
a4 total,engine .. .. .. 23ft. 3in 
total, engine and tender = 10fin. 
Fates 855 


Tender, tank, gallons .. .. 
Tender, fuel tons e 


10 
Tank plates, thickness yin. and }in. 


Frames, bogie, thickness din, 

Wheels, diameter ; 2ft. 94in. 
WT ss Ses 14ft. Tin. 
EN See ee ee 
Engine, weight in working order .. .. .. .. 58, By, 
Engine, weight on coupled wheels .. - 6, 6 5 


We shall give in an early issue a working drawing of this 
fine engine, A drawing of the tender appears to-day on 
page 227, 
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RAILWAY MATTERS. 


Tur Coahuila and Pacific Railway was formally opened 
from Saltillo to Torreon, Mex., 200 miles, on August 12th. 


A pispuTE has arisen between the management of the 
Paris tube railway and the cmployés, The latter threaten to 
strike in a body at the end of the week. 


Tue Buckinghamshire County Council will not oppose 
the application of the London United Tramways, Limited, to extend 
its system to Slough-and Maidenhead, with branches to Datchet 
and Langley Station. 


Tue Louisville and Nashville Railroad Company is 
perfecting plans for the entire reconstruction of its car shops, 
which will hereafter be situated at South Louisville, and use 
electricity as motive power. The cost will exceed £500,000, and 
most of the ground now age og for shops will be utilised for 
extending facilities to handle the immense freight tonnage at that 
point. 

A scCHEME is on foot for laying a railway between 
Yokohama and Ha‘ hioji, the centre of the silk industry. The 
scheme was originally formulated by the Chinese Government, 
but abandoned, and an application for permission to construct a 
railway between the two places has now been made by a syndi- 
cate. The line will be laid from Kanagawa to Hachioji, via 
Haramachida, a distance of about 25 miles. 


Tue technical survey connected with the project for 
shortening the existing line of railway between Moscow and Kieff 
was begun a few days ago. A new line, 80 miles in length, is to 
be built from Navlya to Shostka, and the small gauge line between 
shostka and Konotop, 514 miles in length, is to be converted into 
a broad-gauge line. The estimated cost of thus shortening the 
route between Moscow and Kieff by 77 miles amounts to 
41,650,000. 

News has been received at Liverpool that the French 
authorities are now energetically pushing on the construction of 
the railway in their Dahomey colony in the direction of the Upper 
Niger. It is understood to be their intention to lay some 40,000 
tons of rails, and already several thousand tons have been landed 
at the port of Kotonu, where the French have erected a floating 
pier extending beyond the surf-line. The railway will run into the 
interior parallel with the Lagos Colony border. 


Ture North-Eastern Railway Company, which recently 
placed an order with the “Hall” Signal Company of New 
Y«rk for the experimental installation on its main line of the 
electro-automatic track circuit block signalling system, has so far 
completed its arrangements that in the course of a short time 
the Board of Trade will be asked to sanction the adoption of the 
new signalling plant. The Hall system is p rely automatic, being 
operated by electricity by means of connections set up by the 
trains themselves, 


Tue total length of the railways in Austria, exclusive 
o’ Hungary, at the end of 1900 was 11,976 English miles, of which 
1769 miles belonged to the Government, and 6931 miles to private 
persons, out of which 30-2 per cent. are in Bohemia. The rolling 
stock of the Austrian railways consisted of 5436 locomotives, 308 
snow ploughs, 13,588 passenger, and 128,020 goods wagons. There 
were 205,967 persons employed at a cost of £9,612,500. The capital 
invested on January Ist, 1902, was £261,916,667. The receipts 
per mile were, in 1900, about £1558, and payments £1049. 


Wuat are probably the two eg 9 dining cars ever 
built were recently completed for the Chicago, Milwaukee, and 
St. Paul Rail , and are now in service on the ‘ Pioneer 
Limited ” trains of that road. These cars are 70ft. over end sills, 
and 77ft. llin. over all. They are 10ft. wide over side sills, making 
them 4in. wider and 6in. higher from floor to ceiling than the 
standard palace car. These increased dimensions add considerably 
to the roomy effect of the interior and to the comfort of the pas- 
sengers. Thirty-six people may be seated at the tables at one 
time, 


Two electric locomotives, ordered by the Baltimore and 
Ohio Railroad Company from the General Electric Company, are 
said to be the two largest electric locomotives in the world. Each 
machine will weigh 150 tons, and be capable of drawing 1500 tons 
of freight up the heavy grades of the belt line tunnel, which runs 
nearly two miles under the city. Passenger trains have been 
drawn through the tunnel by electricity since it was opened in 
1895, but the locomotives now in use are not capable of pulling the 
—— trains. The new machines will be designed to haul a load 
equal to twice that drawn by the present steam locomotives. 


Some days ago a catastrophe to the Pontarlier Express 
was narrowly averted on the Paris, Lyons, and Mediterranean 
Railway. A gang of miscreants had moved a rail, weighing over 
half a ton, from the track, and it was only by a stroke of good 
fortune that the train was going very slowly, and was easily pulled 
up when it left the rails, Other incidents of a similar character 
have occurred in various parts of the country, whilst one day last 
week the signal wires on several of the Northern Company’s lines 
outside of Paris were cut. The Paris, Lyons, and Mediterranean 
Railway Company now announces that it will pay a reward of 
20,000f. for information which will lead to the arrest of the 
culprits. 

THE question of the construction of electric tramways 
in St. Petersburg and Moscow hasadvancedastage. ‘The Imperial 
Commission appointed some time ago to examine and report on the 
various schemes submitted for the concession for building the lines 
has decided that the project proposed by an American banking 
house and a M. Balinski should have the preference, as these 
persons undertake to form a connection between the Russian and 
Finnish railway systems, and to construct a railway bridge over 
the Neva. The capital expenditure is estimated at 120,000,000 
roubles for St. Petersburg, and 150,000,000 roubles for Moscow. 
The duration of the concession is eighty-one years, the right of 
purchase by the municipal authority being reserved at twenty-five 
years, 


A contract has been signed between the British 
Pneumatic Railway Signal Company, Limited, and the London 
and South-Western Railway Company, whereby automatic and 
power signalling will be installed on the company’s main line 
tetween Woking and Basingstoke—a distance of 24 miles. The 
installation contracted for includes eight pneumatic interlocking 
plants, averaging 70 levers each, and 31 sets of automatic signals, 
to be erected on bridges spanning the four tracks of the railway. 
The basis of the installation is to divide the line between the 
points named into 1000-yard sections, thus more than trebling the 
number of sections now existing. Last summer the company laid 
down the first installation for the United Kingdom on this line 
between Andover and Grately. 


THE mail steamer Philippevillle brings the following 
items of news from the Congo Free State :—The works of the 
Mayumbe Railway have not yet been resumed, but the new 
Matadi Station, practically finished, is very fine. At Leopoldville 
the works of enlarging the harbour are being pushed forward 
actively with a view to the conveyance of materials for the Great 
Lakes Railway. The track of this line is complete as far as 
Mahagi, the works being under the management of M. Adam, who 
has had to encounter a great deal of hostility from the natives of 
the regions traversed. The most difficult point will be crossing 
the Blue Mountains, which divide the Congo and Nile basins ;_ but 
it is expected that the Great Lakes Railway will entail: less diffi- 
culty than that experienced between Matadi and Leopoldville,- 





~| in-any degree prejudicial to health, - 


NOTES AND MEMORANDA. 


Tuer number of visitors to the Wolverhampton Exhibi- 
tion now exceeds a million. 


THE new battleship République, the largest vessel ever 
constructed for the French navy, was to be launched at Brest 
yesterday —Thursday, 


Owi1naG to the soft nature of the Torquay water, rust- 
ing of the mains takes place very quickly, and the delivery of 
the ing mains is reduced from 24 to 28 per cent. in twelve 
months, 


Tue largest number of Atlantic passengers ever landed 
at New York in one day arrived on Saturday. Eight vessels 
unloaded 2585 passengers, with over 5000 trunks to be examined 
by the Customs officials, 


ApiraLty orders have been issued for the battleship 
Ajax, lately in use as a der6t ship at Chatham, to be sold out of the 
Royal Navy, as she has been condemned as unfit for further service. 
The Ajax was built in 1876 at a cost of £635,138, 


SUPERHEATED steam is used in a 4500 horse-power 
vertical cross-compound engine just installed in the Lincoln power 
station of the Boston Elevated Railway. The high-pressure 
cylinder is fitted with poppet valves. 


In the month of July 3217 vessels, measuring 413,466 
tons net, used the North Sea and Baltic Canal, against 3673 ships 
and 443,145 tons in the corresponding month of last year. The 
dues collected amounted to 192,719 marks, against 215,517 marks. 
Again, a falling off therefore. 


Last year the total tonnage of vessels using New 
South Wales ports amounted to 8,521,234 tons against 6,744,431 
in 1897, Of the total for last year, 6,744,431 tons were under the 
British flag, Germany coming next with 396,379 tons, and the 
United States third with 395,185 tons. 


THE maximum draught allowed for ships using the 
Suez Canal is now 26ft. 3in., an increase of Sin. over the draught 
allowed last year. Last year 440 vessels drawing more than 
24ft. 7in. used the Canal. ‘Ihe breadth of ships is also increasing. 
The mean duration of passage last year was 18 h. 41 min. 


GREAT quantities of bauxite are now used by the electro- 
lytic works, and considerable quantities are also used now in 
foundries and steel works. A certain variety, containing much 
clay, has found an application in the preparation of fire- 
proof art cles, In the cement industry bauxite is used to improve 
poor clays. 

THE mining industry of British Columbia has, during 
1901, still mainta‘ned that rapid growth which has characterised it 
since the inception of lode mining some ten years ago. The value 
of the mineral production of this province for the past year is 
greater than that of the Yukon. The Yukon is credited with an 
output of £3,600,000, while British Columbia produced £4,017,356. 


Tue Cunard steamer Ivernia has recently made her 
fastest voyage both out and home. The outward run to Boston 
from Queenstown was made in 7 days 3 hours 21 minutes, or an 
average speed of 15-96 knots per hour, and the homeward in 7 days 
2 hours 22 minutes, or an average speed of 16-35 knots. Her 
daily runs were as follows :—Outward: 383, 387, 394, 407, 386, 396, 
and 383. Homeward : 381,-381, 375, 385, 384, 394, 388, and 97. 


On Monday last A1 submarine, the largest yet built, 
was put through trials in the Devonshire Dock, Barrow, and was 
for the first time submerged. ‘The boat was not submerged to any 
depth, however, the conning tower being visible, but she was 
allowed to remain under water for a considerable time. This sub- 
marine is 100ft. long, being 37ft. longer than the other five boats 
built at Barrow for the Admiralty, and is of quite a different type, 
not so much in shape as in internal arrangements. 


By treating their roads with oil several railways in 
America have found a successful solution of the dust problem. On 
the Continent similar experiments are being tried on the high 
roads to prevent the dust nuisance associated with the use of motor 


cars. Following upon M. Henry Deutsch’s experimental section 
near St. Germain, trial stretches are being laid in Italy. It is 
estimated that the treatment of a kilometre of road (1092 yards) 


of average width requires for its proper treatment about 2 tons 
of heavy oil. 


Ir is reported that there are now about 280 completed 
oil wells on Spindle Top, Beaumont, Texas, and there are about 
16 rigs working on new holes which will soon be completed. _ It is 
estimated that the amount of oil in storage in what is known as 
the Beaumont field, which includes the tanks at Port Arthur, 
Taylor's Bayou, Sabine Pass, and other storage stations, is about 
4,100,000 barrels, or a decrease of about 500,000 barrels in the 
past two months, owing to heavy shipments at the time the wells 
stopped gushing. 

Enetisu shipbuilders in August put into the water 19 
vessels, of about 52,274 tons gross against 35 vessels, of about 
78,617 tons gross, in July ; 31 vessels, of about 118,870 tons gross, 
in August last year ; 20 vessels, of about 62,462 tons gross, in 
August, 1900; and 21 vessels, of about 65,263 tons gross, in August, 
1899. For the eight months English builders have launched 179 
vessels, of about 484,920 tons gross, as compared with 185 vessels, 
of about 640,933 tons gross, in the corresponding period of last year, 
and 171 vessels, of about 465,762 tons gross, in 1900. 


A portion of the first iron bridge built in England, 
whi h spans the Severn at Ironbridge, in Shropshire, gave way last 
week. The bridge was erected in 1779, and, according to the Act 
of Parliament under which it was built, the Sovereign has to pay 
toll before he can cross. The Act gives the trustees many powers, 
and at the foot of the list of tolls appears the following :—‘‘ This 
bridge being private property, every officer or soldier, whether on 
duty or not, is liable to pay toll for passing over, as well as any 
baggage wagon, mail coach, or the Royal Family.” 


Tue Vienna correspondent of the Stindard states that 
a few days ago Professors Bliimeke and Hess, from Bavaria, who 
are well known for their studies of glaciers, succeeded in boring 
through the Hinteries glacier, in the Otzthal Alps, ata point where 
the ice was found to be 153 metres deep. The machine used for 
boring was driven by hand, and is somewhat similar to that 
usually employed for experimental boring in mines, but was fitted 
with special arrangements for washing out fragments of ice from 
the bore-hole to prevent their freezing together again. 


THE report of the principal chemist at the Government 
Laboratory, which has been issued, refers to the analysis that was 
recently made of samples of the atmosphere taken in various parts 
of the House of Commons, At the end of February complaint was 
made in the House of Commons that the House was insufficiently 
ventilated, and the air consequently contaminated to a degree 
which rendered it dangerous to health. Asa result of this investi- 
gation, it was found that the proportion of carbon dioxide present 
in the air of the debating chamber was not appreciably greater 
than is usually found in the air of occupied places, and though, as 
was to be expected, there were a greater number of organisms in 
the lower part of the House than were present in the air of 
the mixing chamber, yet in the Members’ Gallery, further removed 
from the dust raised by the movement of persons, there was no 
such increase of organisms, and there was further a general 
absence of any organisms that could be identified as pathogenic or 


MISCELLANEA, 


THE secretary of the Manchester Ship Canal Company, 
Mr. A. H. Whitworth, died last week after a rather long illness, 
at the age of forty-three. 


Tae British Vice-Consul at Talcahueno, Chili, is of 
opinion that there is a good opening for British capital in this 
dstrict for gas or electric lighting works. ‘The population is about 

Tue Admiralty have requested a party of shipwrights 
and other mechanics from the Royal Dockyards to volunteer for 
twelve months’ work in refitting his Majesty’s ships at the Cape of 
Good Hope. 


Tue death is announced at Torquay of Mr. Alfred 
William Hickman, the eldestson of Sir Alfred Hickman, of Wolver- 
hampton. He was born in 1851, and was interested in the iron 
and steel trades, 


A NEw electric revolving light has been installed at the 
Dunkirk lighthouse, and was used a week ago for the first 
time. The lighting power will vary according to the state of the 
atmosphere, and the flashes are visible at a distance of 40 miles. 


Tue increasing use of oil for fuel on the Pacific Coast 
is having a depressing effect on the coal trade of British Columbia. 
A despatch from Vancouver reports the closing of important mines 
at Nanaimo, the men being advised to look for employment 
elsewhere. 


On November Ist a further step will be taken in the 
adoption of mechanical transport by the Post-office, when a service 
of 18 horse-power petrol cars will be put into service to carry his 
Majesty’s mails between Manchester, Sale, Altrincham, Urm-ton, 
and Fiixton. 


Tue surveyor of the county of Nottingham has 
discovered what may prove to bea cure for the dust nuisance. He 
has found that by saturatiog furnace slag with gas tar before it is 
rolled into the road the surface so formed is waterproof ard dust- 
proof, and much more durable. 


THERE is a marked falling off in the export trade of the 
United States, due no doubt to home demand. During the fiscal 
year 1901 the total exports reached the value of 412,155,000 dols. ; 
for a similar period in 1902 they reached 403,890,000 dols, The 
principal decline is in iron and steel. 


Ir is reported that an extensive shipbuilding establish- 
ment is to be laid down either on the Black Sea or the Azoff, with 
German capital, but under Russian management. Three of the 
foremost banks in Berlin and the Essen firm of Friedrich Krupp 
are said to be interested in the venture. 


Tue tonnage of vessels entered at ports in the United 
Kingdom from foreign countries and British possessions, with 
cargoes, during the month ended July, 1902, amounted to 3,595,772 
tons, and the tonnage cleared to 4,134,613 tons, as against 3,498,894 
tons entered, and 3,692,519 tons cleared, in the month of July, 
1901. 


NoTWITHSTANDING the depression in the cotton trade 
and in the textile machinery industry, it is calculated 161 ‘‘ going 
away ” clubs in Oldham last week distributed among their members 
about £100,000 for the ‘‘wakes” this week. Over 250 special 
trains were despatched to the neighbouring seaside and pleasure 
resorts last Saturday. 


A CONSOLIDATION of American malleable iron foundries 
is on the fapis. A conference of the malleable iron founders was 
held at the Auditorium Hotel, Chicago, recently. Arrangements 
are being made for a combination of interests, with a capital sup- 
posed to be between £3,000.000 and £4,000,000. Nothing tangible, 
however, has been accomplished. 


A PittssureG telegram states that the official organ of 
the American tin-plate workers announces that the proposal for a 
rebate in wages submitted to the tin lodges by the American Tin- 
plate Company has been rejected by them. ‘This rejection means 
that the Standard Oil Company and several other concerns will 
continue to purchase their tin-plates in Wales, 


Tue United States navy department will soon call for 
tenders for a huge floating dry dock to accommodate a 16,000-ton 
battleship to be built in the United States, and floated over to the 
Philippines. This will be one of the largest floating dry docks ever 
constructed. The amount available is £250,000. The towing of 
the gigantic steel structure such a distance will be a formidable 
undertaking. 


AN interesting experiment in reference to the applica- 
tion of Mond gas as a motive power instead of steam is to be made 
by Messrs. Cochrane and Co., at their works at Woodside, Dudley. 
About £14,000 or £15,000 is to be spent in connection with the 
enterprise. The firm propose to provide a complete plant for the 
manufacture of the gas, and three large gas engines for supplying 
power to the various departments. 


Tue work of constructing the line of telegraph, as 
agreed upon between the Italian Government and Negus Menelik, 
from Asmarah to Addis-Abeba, has been carried up to within 
about 47 miles of Lake Asharigli. The entire length of the pro- 
jected line will be 470 miles. At the request of the Negus 
Menelik, the Italian Lieutenant Barbi has gone to Shea for the 
purpose of hastening the work from that direction. 


Tue official statements which have been issued to the 
effect that the crews of the British submarines during their recent 
trials suffered ‘‘ great inconvenience,” are understood to convey a 
very mild expression of the truth, says the Westminster Gazette, It 
is asserted by those who should know that the ‘handy ones” 
employed on these vessels are practically blinded, nauseated, and 
discomforted for days after their ‘‘service” of submerging. 


THE water-power developed by the Chicago Drainage 
Canal is to be utilised by the sanitary district for public purposes, 
and a dam is now being built at Joliet asa part of the project. 
The district, hovever, has delayed undertaking this for a con- 
siderable time, and a private company has endeavoured to secure 
the right to utilise the power for its own purposes. The case has 
gone to the courts for a decision as to which party has the right 
to the water power. 


Tue development of the Echigo oil industry is pro- 
ceeding apace, says the British Consul at Yokohama. According 
to a report in a vernacular paper, the oil in Amase and Kamada, 
hitherto the largest oil-producing district in Echigo, shows 
signs of failing, and attention has been attracted towards the 
Kitano district, where the wells owned by the Nagaoka Industrial 
Company have been yielding a large amount of oil since last 
autumn. Two of the wells, it is said, yield 1600 gallons a day. 
The oil is carried by means of pipes to Takada station on the 
Thinyetsu railway, a distance of 10 miles. 


Waite there are probably large undeveloped mineral 
resources in other provinces of Cuba, mining as an employing 
industry is practically confined to Santiago. The copper mines 
once so successfully exploited are being re-opened, but do not yet 
appear in labour statistics. Manganese mines have been developed 
since the American occupation, about 125 men being regularly 
employed at 85 cents American money fora ten-hour day. This 
is surface working, and the mines are some distance from the citv 
of Santiago. The iron mines of this province employ over 40(0 
-men when sufficient labour can be obtained, ~ 
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TO CORRESPONDENTS. 


4 In order to awoid trouble and confusion we find it necessary to inform 
ts that letters oy inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers by us may be. forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

wT Aul greed Sanee Sor insertion in Tue Enornegr, or containing 

the name and address of the writer, 
ot nacasariy for operon but as a proof oj good faith. No notice 
whatever can be of anonymous communications, 

447 Wecannot undertake to return drawings or manuseripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


W. L. (Kidderminster).—Potato-peeling machines are hardly in our line. 
We would recommend you to write to our contemporary, the 
lronimonger. 

R. B. (New York) —The apparatus was illustrated and described in our 
issue of April 6th, 1900. It is made by B J. Hall and Co., of 39, 
Victoria-street, Westininster. 

Sup Rosa.—(1) All ball bearings require oiling. (2) We are unable to 
cite any case in which ball bearings should not be oiled. Oil is neces- 
sary because the balls touch each other and as the points of contact 
are moving in opposite directions rubbing occurs. Possibly, if the 
balls would keep apart without the use of a frame or lantern, oil, on 
theoretical grounds, might be unnecessary ; practically, we have little 
hesitation in saying, it would even then be found advantageous, 





INQUIRIES. 


PERREAUX FOOT VALVE. 
Sin,—I should fee) obliged if you could give me the name of the 
makers of the Perreaux india-rubber foot valve. 
September 4th. P. J. 








MEETING NEXT WEEK. 


Tae InstTITUTE OF SantraRy Enoinerrs.—Wednesday, September 10th. 
Meetings :—Examination and ‘Literary Committee at 4 pm}; General 
Purposes and Finance at 4 p m ; Election Committee at 5.15 p m.; Mem- 
bers Opening Sessional Meeting at 7 p.m , Opening Sessional Address by 
Mr. F. J. Rayner. 
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THE PREMIUM SYSTEM. 


AFTER hanging doubtfully in the balance for some 
time, the question of the adoption of the Premium 
System has been at last decided. On the 19th and 
20th of last month a conference was held at Carlisle 
between the Executive of the Engineering Employers’ 
Federation and the Executive Council of the Amalga- 
mated Society of Engineers. The object of the 
meeting was primarily to discuss the working 
of the bonus system at Elswick, at the Central 
Marine Engine Works, and at the works of 
Messrs. Richardsons, Westgarth, and Co., and 
Browett, Lindley and Co:, but the representa- 
tives of both parties recognised the desirability of 
viewing the question on a much broader basis, and 
a general alculaiin on the bonus—or premium 
—system, as we prefer to call it—was therefore 
reached. Under this arrangement the Amalgamated 
Society consents to remove ‘all restrictions on the 
working of the system, and, on the other hand, the 
employers agree to convey to those of their mem- 
bers who desire to adops the system the following 
recommendations :— First, that the time rate of wages 
for each job should in all cases be paid; secondly, that 
overtime and night shift should be paid on the same 
conditions as at present prevail in each district ; 
thirdly, that a time limit after it has been established 
should only be changed if the method or means of 
manufacture are changed ; and fourthly, that nofirm 
should establish the system without intending to 
adhere to it. Agreeably to their promise, the 
Council of the Amalgamated Society recommended 
to their various branches that a fair and honest trial 
should be given to the bonus system, and the district 
>| councils, having taken a few days to consider the 
matter, have agreed to the recommendation of the 
{central committee. The premium system is thus, 
at any rate, provisionally accepted by the men, and 
any manager is at liberty to introduce it without 
fear of trouble from that quarter. 

The recommendation which the Council of the 
Employers’ Federation is to convey to its members, 
and which is briefly outlined above, seems to us to 
be entirely reasonable and fair. It must be remem- 
bered that the workmen are predisposed to regard 
the.premium. system as piece-work in disguise, and 
their representatives went to the conference deter- 
mined to oppose anything whith might seem to 
support that view. The curse of piece-work lies in 
cutting the rates. If rates once established were fixed 
for ever, there would be no trouble. The trouble 
begins when a man earns more than appears to 
be a fair wage and the master reduces the price per 
piece. At that point the object of the plan begins 
to defeat itself. The workman knows that the 
master will stand his earning up to a certain amount 
and no more, and he is careful not to exceed that 
amount. The object of three out of four clauses in 
the memorandum, then, is to prevent the evils of 
piecework. .-First we have the stipulation that the 
time rate of wages should be paid; secondly, that 
this limit should not be altered except under special 





conditions; and thirdly, that, once started, the 
bonus system should be adhered to. The last clause 
is to guard against the danger that, the masters 
once having found out the capacities of a man and 
a machine by offering a premium, should return to 
piecework and pay at the rate so established... The 
employers need quarrel with none of these clauses. 
It is of the essence of the premium system that a 
man need not earn a premium unless he likes; he 
may “take it easy” and earn his ordinary weekly 
wage if he prefers it. There is no compulsion. Tt 
is also a rule of the game that the time limit should 
only be changed when the conditions are radically 
changed. Even under those circumstances there is 
no great loss to the employers if it is left 
unchanged, provided the automatic premium system 
devised by Mr. Rowan is employed. Finally, there 
need be little fear of the masters giving up the 
system once they have tried it; it has too many 
advantages for that to be probable.. The fourth clause 
in the memorandum we take to mean that, in addi- 
tion to the pay and premium on the full hours he has 
worked -on a job, the workman shall receive the 
extra quarter, half, or third—or whatever it may be 
—for every hour overtime. This is perhaps the 
simplest way of avoiding the difficulties that might 
arise if a job begun in the day, say, had to be 
finished at night. On the whole, then, we think 
that the representatives who were present at the 
conference are to be congratulated on the result of 
their labours. ‘It is a sign of the times in the labour 
world that an amicable conclusion should have been 
reached so easily. There has been fair give and 
take on both sides. The employers have gained a 
point which will. be of inestimable advantage to 
them ; but so have the men. 

We cannot conclude without referring again to 
the decision of the men in the Manchester district 
to adopt the recommendations of their central 
council. We need scarcely say that it is with feel- 
ings of the liveliest satisfaction that we make this 
announcement. As our readers are well aware, we 
devoted early in the present year considerable time 
to making a full and searching inquiry into the 
working and advantages of the system. We 
endeavoured to look at it impartially, and to arrive 
at a decision purely on its merits. We not only 
visited the principal-works where it is in operation, 
but we put ourselves into correspondence with the 
able secretary of the Amalgamated Society of 
Engineers. We were thus able to look upon both 
sides of the question. The result of that inquiry 
was absolutely favourable to the system. We were 
convinced that, whilst it encouraged individual 
merit, it was not unfair -to the less clever workman ; 
that it gave the workman an increased interest in 
his work, and that, without being oppressive, it 
called forth his best exertions; finally, that it 
afforded him the opportunity of. substantially in- 
creasing his wages. On the other hand, the master 
also profited, for, whilst he paid more in wages as © 
a whole, the wage cost per piece was reduced, and 
his machine tools. were used to greater advantage. 
He was thus in a position to lower his prices and 
to increase. his works, and so find himself in‘a 
better position to meet foreign. competition. We 
are pleased to know that the attention of em- 
ployers was directed to the system by what we 
wrote,.and that several were prepared to adopt it if 
they could be persuaded that trouble with their men 
would not result: Now that their ‘minds are made 
easy on that point, we may hope to see the system 
widely adopted within the next few years. 


THE WAGON QUESTION. 


WE are glad to say that at last the daily Press 
is manifesting a disposition to handle the subject of 
railway reform in a sensible way.. The Times cf 
August 30th contains an excellent article “ From a 
Correspondent” on the large wagon question. It is 
written with intelligence and knowledge, and we 
heartily commend it to the attention of the advocates 
of American systems of conducting traffic. The 
writer admits that—on which we have so often 
insisted the normal 10-ton wagon appears to be 
that which is most suitable to the conditions of 
trade and transport as carried on in Great Britain, 
and sees that to substitute 20-ton wagons carrying 
an average load of 24 tons for the existing 10-ton 
wagon with the same load would be a grave blunder. 
He goe8 on to suggest, however, that very much 
might be gained if, still retaining the four-wheeled 
wagon, we increased the load per axle, and made 
the wagon carry 15 tons instead of 10 tons. He is 
dealing, of course, with mineral wagons, and he 


makes out a very good case, and has much to urge 


of weight in favour of the change. His advocacy of 
it is largely founded on the results of experience 
acquired in India, where the larger wagon bodies, 
with two axles only, are runhing with much economy 
and giving satisfaction. 
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Even a change of this kind would represent an 
enormous outlay. Thus for example, the Midland 
Railway Company has over 118,000 wagons ; the 
North-Eastern 938,000; the London and North- 
Western 83,000; the Lancashire and Yorkshire 
30,000; the Great Northern 37,000; the Great 
Western 55,000. The expenditure could not be 
justifiably incurred unless it could be proved 
that a substantial benefit would result: and it 
must not be forgotten that the private traders 
and colliery companies own an enormous number 
of wagons. It would serve no good purpose were 
the railway companies to adopt a policy which 
would not be followed by those whose trucks they 
haul. Here, we think, is the weak spot in the whole 
scheme. We have over and over again insisted on 
the vital necessity of setting forth in terms of pounds, 
shillings, and pence the precise value of the con- 
templated change from, let us say, 10-ton wagons 
to 15-ton wagons. There is a great deal of vague 
statement floating about; but we have up to the 
present found it impossible to pin the advocates of 
the big wagon down to any precise figures. Thus, 
for example, to take the estimate given by Mr. 
W. R. S. Jones, late carriage and wagon super- 
intendent of Indian railways, and quoted by the 
Times. He holds that if a given expansion of trade 
took place, the substitution of 15 or 18-ton four- 
wheeled wagons for 10-ton wagons would effect a 
saving of about £43,000,000 in twenty years in 
locomotive power alone. The “if” in this 
ease is fatal. It carries the whole question 
at once into the clouds. What the world wants to 
know is the precise reduction in working expenses 
that could be secured at once, when, instead of hauling 
10 tons of coal in trucks weighing 54 tons, 15 tons 
are hauled in a truck weighing 7 tons. We think it 
will be admitted that it will require some argument 
to convince a railway man that there will be any 
saving whatever. Let us, however, put the case in 
the best light, and assume that by the substitution 
of steel for wood, and better designs, the 15-ton 
truck weighs no more than the 10-ton truck did; 
then thirty trucks will carry 450 tons of coal, and 
will weigh 165 tons. To carry 450 tons of coal in 
10-ton trucks would require forty-five of them, weigh- 
ing in round numbers 247 tons. The extra weight 
hauled is 82 tons. Now what is the actual cost of 
hauling 82 tons a mile? This represents the actual 
saving to be effected. It is here that the case for 
the big wagon breaks down for lack of support. No 
one seems to be able to say what the saving would 
be. We may, however, try to get it for ourselves. 
It is clear that the wages paid will be about the 
same for locomotive power, no matter what the load 
hauled, because a locomotive with two men must 
be employed. In practice it works out that the 
principal saving must be in the consumption of coal. 
Now, if we allow 100 lb. per mile for a train weighing 
800 tons, we shall probably not be far from the 
truth. A ton of coal burned would, omitting frac- 
tions, haul the train 22 miles. In the furnace that 
coal would represent about 15s., or 180d., which 
means that the value of the coal burned in hauling 
the train 22 miles would be about 0°225d. per ton. 
The saving effected would be that represented by 82 
tons or, say, 1s. 64d. per haul of 22 miles. 

Stated in this way, we see why it is that so little 
has been done to reduce the tare of wagons. The 
bare cost of haulage on railways is so extremely 
small that factors which affect it, and nothing else, 
are of little account. A differance of less than one 
penny per mile in the haulage of an 800 train is 
too insignificant to be worth notice, and so, when we 
come to make a close examination of the arguments 
advanced by reformers, we find that they are always 
based on the assumption that the trucks shall be 
fully loaded. We must have not only a 20-ton truck, 
but a full truck. In point of fact, there are a multi- 
tude of expenses connected with the haulage 
of goods and minerals which would remain quite 
untouched by a reduction in tare. Haulage by 
steam on our railways is incomparably cheaper than 
any other mode of land haulage, and it is this very 
cheapness that renders improvement so difficult. If 
we say that locomotive expenses average 10d. per 
mile on any given line, it must be borne in mind 
that the sum is intended to cover many items. As 
we have already pointed out, the wages paid to 
drivers and firemen will remain much the same 
whatever the tare of a train may be. The cost of 
lubrication, repairs, water, general charges, wear 
and tear of the road, signals, &c., all go to swell 
the cost of transport, and the larger they are 
the smaller does the percentage of saving to be 
gained by a reduction in tare become. Finally, we 
may point out that there has been a great deal too 
much loose talk about this question; what are 
needed are definite facts, or, at least, a precise 
exposition of what can be claimed for the large 
wagon. We ourselves are in favour of the use of 
a 15-ton wagon on four wheels, under special cir- 





cumstances. There are large numbers of 12-ton 
coal wagons now in use, and the advance to 15 tons 
would not represent any tremendous change. But 
no real progress will be made in this direction until 
there are definite, unmistakeable facts available for 
discussion and argument; up to this moment none 
have been adduced. It is absolutely nothing to the 
point to cite American practice. Every country, 
nay, every district of a country, must be taken as 
standing by itself. What will suit Devonshire is 
not necessarily the best for Durham. In the same 
way, to argue that big wagons fully loaded will give 
better results than now obtained amounts to nothing. 
The whole question lies in a nutshell. Given 
existing conditions of traffic, some particular type of 
wagon is better than any other type. Let the 
advocates of innovations explain precisely not only 
why innovation is desirable, but let them state that 
desirability in terms of pounds, shillings, and pence. 
Nothing else will obtain a hearing. 


ENGINEERING AS A LIVELIHOOD, 


WE fear that this article possesses no charm of 
novelty. We have often before said all that we are 
about to say now. None the less do we hold that 
it is desirable—even necessary—that we should say 
it again. At all times we receive applications of 
two kinds. One is for aid in placing a boy as an 
apprentice ; the other is for advice or assistance to 
enable young engineers to obtain employment. 
There is a curiously suggestive sequence in this 
correspondence. On the one hand, we have parents 
and guardians straining every nerve to get sons and 
wards taught the whole art and mystery of engineer- 
ing. On the other hand, we find those who have 
been taught vainly endeavouring to utilise their 
information as a means of earning a living. All this 
is true of every branch of engineering—civil, 
mechanical, and, above and beyond all, electrical. 
It is worth while to try to understand what this 
means. When the facts are mastered useful lessons 
may be drawn. 

There are two ways in which engineering is 
learned in this country. Either it is acquired in 
technical colleges, or it is learned in the shops, in 
the fields, or on works such as docks or railways. 
It so happens that there are two kinds of know- 
ledge, both of which are taught as “ engineering.” 
The first is that of the college; the second is that of 
the works. Between the two there is a great gulf 
fixed. It is no concern of ours just now whether 
there ought or ought not to be this gulf; we have 
only to do with the fact that it exists. It would 
take too much space to define the nature of results 
which arise from the two systems of education. 
They are indicated by the articles on “ Structural 
Costs’’ appearing in our pages. That has been 
done dozens of times. It is now well known that 
college-bred engineers obtain employment in spite 
of their education rather than because of it. That 
is the rule; there are, of course, exceptions—that 
goes without saying. One general result is that the 
owners of works, civil engineers, and contractors are 
overwhelmed with applications to take apprentices. 
In not a few cases extravagant premiums are asked 
to discourage applicants, only with the result that 
the fees are cheerfully paid. At the present moment 
it is almost impossible to place a boy or apprentice 
with any firm of position. All the openings that 
exist are filled by partners, managers, foremen, with 
their own sons. Not long since the manager of a 
large works in the North asked us to aid him in 
getting his son apprenticed, as there would be “ no 
opening for three years in his own place.” In 
electrical engineering the press is still greater. At 
this moment we do not think that half a dozen 
vacancies could be found in Great Britain on the 
books of a firm of standing. If we turn to the other 
side of the picture, we find that more apprentices 
are being taken than are required. There is not 
remunerative work for one-half the young men who 
have adopted engineering of some kind as a pro- 
fession. This is a truth which cannot be too 
forcibly put before parents and guardians. It has 
been stated in many ways. We propose to try to 
put it in a new light. 

The results of extended experience go to show 
that general niedical practitioners can make a living 
provided they do not exceed in number 1 per 
1000 of the population. That is to say, a town 
of 5000 inhabitants can support five medical 
men whose average income will be about £500 a 
year. One or two may make twice this sum, the 
others considerably less. Of course, this is a broad 
generalisation, but it is recognised in the profession 
as not far from the truth. There are, we believe, 
about 28,000 registered practitioners in Great 
Britain, which, it will be seen, is not very far 
from 1 per 1000 of the population. Now, let our 
readers ask themselves Ce many towns of 5000 
inhabitants can support five engineers arid pay them 





£2500 a year. 


We are not speaking now of fitters 
or erectors, or of men with capital carrying on 


works, but of young men who, like very lar 
numbers of “ doctors,” possess nothing but their shall 
wherewithal to make a living. Outside the strictly 
manufacturing towns thereis absolutely nothing whaj. 
ever forsuch men. Inside the towns the positions worth 
£500 a year are held by young men who haye some 
capital, or by elderly men of experience and influence 
There are a dozen berths worth £200 a year in such 
towns for one that is worth £500. But £500 year 
is surely a modest income for a man to look forward 
to as a return for an os pet and prolonged 
education in which mental ability counts, We 
fancy that we shall not be far from the truth if we 
say that the members of the medical profession in thig 
country earn something like £14,000,000 per annum 
It has been estimated that every individual inhabitant 
of this country spends 10s. per annum on medical 
men. The estimate may be taken for what it js 
worth. Does anyone suppose that any such sum js 
available for the services of engineers? The lesson 
which we wish our readers to draw from all this js 
that when they are selecting a profession for their 
sons they should try to obtain some information 
about the possibilities of that profession as based on 
facts which seem to be fairly accessible. When the 
parent finds a college full to the doors, or forty or 
fifty gentlemen apprentices in a works, it is well 
that be should take count with himself and with 
others, and ask what is to become of all these young 
men. He can ask himself how many engineers of 
his acquaintance are in a position to marry. He 
can consult those who have, perhaps, a wider circle 
of friends than his own. When he sees that some 
individual engineer has really done well, he can try 
and arrive at the cause. Then he can consider how 
many solicitors, doctors, men on the Stock 
Exchange, in business houses, he knows, and he 
can contrast their positions with that of the 
engineers, and, above all, the electrical engineers of 
his acquaintance, and judge for himself which is the 
better profession of all these. It may be answered 
that the parent and his sons afe not in a position to 
make such a comparison because they are not 
acquainted with any engineers. But is a man thus 
ignorant fit to select a profession for his sons? We 
think there can be but one answer. 

One point remains for brief notice. In engineer- 
ing, as in most other matters, interest is very power- 
ful. It is, we think, sufficient to state that truth. It 
is not, we are satisfied, too much to say, in con- 
clusion, that, broadly speaking, engineering is at 
this time the very worst profession that any young 
man without money and without interest could take 
up with a view to making enough in a few years to 
maintain a wife and a home with moderate comfort 
and refinement. Furthermore, when parents are 
worried by their sons to make them engineers, we 
advise that trouble should be taken to place them 
for a month, particularly in winter, in works, and 
to make certain that they keep time. The lesson 
will probably not be thrown away on either the boy 
or his parents. 


—_ ——_ ee 


EUROPEAN CUSTOMS TARIFFS, 


Tue question relating to the conclusion of new com- 
mercial treaties between England and various of the 
Continental countries of Europe may be expected to 
occupy a considerable amount of public attention at an 
early date in view of the expiration of existing agree- 
ments at the end of 1903. The interval between the 
present time and that period is short, and it may, there- 
fore, not be without interest to refer to the situation of 
affairs prevailing at the moment. So far Switzerland is 
the only country which has both published and submitted 
her fresh tariff proposals for the consideration of the 
legislative chambers, and towards the end of this month 
an extraordinary session of the two chambers will be 
held for the purpose of discussing and settling the differ- 
ences which still exist between the two bodies on the 
subject. On the conclusion of the deliberations of the 
chambers a referendum of the people will take place in 
order to decide finally as to the adoption or the rejection 
of the projected tariff. The proposals embodied in the 
tariff are of an increased protectionist character, the 
object in view being, first, to afford a greater measure 
of support to native industries, and, secondly, to 
endeavour to obtain some compensation or concessions 
in negotiating commercial treaties with other countries 
which propose the introduction of higher duties on im- 

orts. Germany is specially concerned in this respect, 
leona of the injury which it is thought will be caused 
to the important Swiss export trade in machinery and 
electrical plant by the Teutonic tariff, as settled by 
the Customs Tariff Commission in a provisional manner. 
The German tariff proposals, which were referred to in 
the editorial columns of this journal in August of last 
year, have passed the first reading of a commission 
appointed to deal with the several hundred impositions 
contained in the tariff, and they will come up again for 
consideration in the course of a few months from the 
present time. The ordeal of treatment before 
committee appointed by the Government is, however, 
only a preliminary step, seeing that if the Tariff Bill is 
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dopted on second reading before the commission, it will 
mill have to be placed before Parliament for considera- 
: and he would be a bold prophet who would venture 
S arcdiok the ultimate fate of this highly protectionist 
ale at the hands of the legislative assembly. A 
reference to the columns of this journal of August 16th, 
1901, will show the extent of the tariff proposals in regard 
to the imports of machinery and iron and steel goods, 
and at the same time indicate how much more difficult it 
will be for British ore to do business with 
Germany on the basis of the new tariff than under the 
existing régime. As the clauses relating to steel and 
jron productions and machinery and plant have prac- 
tically been passed by the commission on first reading 
without any essential alterations or important modifi- 
cations, it follows that if they are finally approved the 
interests of English firms engaged in the export branch 
will be seriously prejudiced, providing, of course, that 
the British Government agrees to the conclusion of a 
new treaty founded on the German proposals ; but this 
is a matter which remains to be seen. It is somewhat 
strange to find the representatives of the (iovernment 
defending to some extent the attitude of the various 
iron and steel syndicates, which, aided by a high pro- 
tectionist policy, compel home consumers to pay prices 
considerably in excess of those charged for the same 
classes of goods sold for export purposes. Yet that is 
the interpretation to be placed on official statements to 
the effect that by selling goods abroad at a lower price 
than for inland consumption, the syndicates have been 
able to provide employment for workmen who would 
otherwise have been discharged in consequence of the 
absence of orders. The Government seems indisposed to 
interfere with the action of the syndicates, although it 
threatens to do so if these organisations commit fresh 
excesses, and it has so far been successful in averting 
any direct discussion of the attitude of the syndicates. 
The situation in Russia and Austria-Hungary next 
deserves attention, although the Governments of those 
countries have hitherto carefully refrained from revealing 
their intentions to the public. It is no exaggeration to 
say that the German tariff proposals have excited as 
much alarm in Austria as in Russia, or even in England. 
Russia, whilst threatening reprisals against Germany, is 
carefully seeking to ascertain what classes of goods now 
purchased from the Fatherland can be obtained from 
native firms or from countries which do not propose such 
hostile tariffs as that intended by Germany. On the 
other hand, little is known as to the possible action of 
Austria, but it would appear that the attitude of Europe 
in general largely depends upon the course of events in 
connection with the contemplated new régime of our 
Teutonic friends. It will be a matter for surprise if new 
commercial treaties are concluded on the basis of the 
proposed German tariff, and no wonder need be mani- 
fested in the event of the existing agreements being 
extended, temporarily at all events, owing to the difficulty 
of negotiating fresh ones on the system desired by 
Germany. 


THE GUN TRADE AND EDUCATION. 


WHEN once an idea has taken root in popular opinion 
itis impossible to arrest its growth. Someone found 
out a few years ago that the technical schools of 
Germany were better than the technical schools of 
Great Britain. At the same time he saw that Ger- 
many was making great industrial strides, and with- 
out stopping to inquire, he assumed that the two 
facts were correlated. Then he wrote and talke!. Thus 
“technical education’? became a catchword. It was 
talked about and written about till everybody who cared 
for anything at all knew all the facts and figures, and 
was prepared to prove at a moment's notice that there 
was one and one only panacea for all the complaints from 
which British trade was, or was supposed to be, suffering. 
The belief, in spite of several hard blows it has received 
lately, chief amongst which must be placed the complete 
overthrow of the aniline dye case, which has been shown to 
be due to patent law, and not to education, dies hard. The 
gunmakers of Birmingham, for example, are in distress. 
Their Belgian competitors make breech-loading shot guns 
for 7s. 11d.,and Flobert rifles for 5s., and they cannot touch 
the export trade at the price. Moreover, the Belgians 
have a dodge or two. They know how to make a cheap 
and nasty barrel look like a real twisted barrel, and they 
can go even further and imitate the “ delicate tracery ” 
ofa Damaseus. Naturally, Birmingham is alarmed, and 
in its alarm it flies to the common cure. It goes straight 
for technical education. Now we have nothing to say 
against education of any kind provided it is not paid for 
too dearly, but we have a great deal to say against 
supposing that increased scientific knowledge is going to 
make up for bad business. The Belgians secured a place 
on the market by supplying what was wanted, and by 
push and industry in selling. They come to this country 
with a cheap gun and sell it by working hard. Probably 
their travellers never enjoyed the advantages of technical 
education ; but they know how to sell, and they have the 
tact, resourcefulness, and push which secures for them a 
footing. Moreover, there are traitors in the trade. 
Certain English gunmakers have actually purchased 
Belgian guns and allowed their travellers to sell them. 
They have even, we are informed, gone so far as to stamp 
their names upon them. With what result? That the 
Belgian merchants have found no difficulty. in selling the 
same article to the same purchaser at a lower price. No 
amount of technical education will cure that sort of 
thing. A little moral education and a great deal of 
commercial education might have prevented it. 


THE MOTOR CAR FOR MILITARY PURPOSES. 


We learn that the War-office has decided to adopt a 
proposal made by Mr. Mark Mayhew for the formation of 
& volunteer corps of motor car owners. The operations 
of the corps will: be confined to home service. The 





members and their vehicles will be liable for service in 
times of war, and will hold themselves in readiness to 
take part in manceuvres. The uses to which motor vehicles 
can be put in this branch of the service are obvious. For 
carrying staff officers expeditiously from place to place, 
for transporting signalling and ballooning apparatus, or 
carrying despatches, the automobile has many advantages 
over horses. This announcement, read together with the 
report of the War-office Committee which conducted the 
tests of heavy vehicles at Aldershot last winter, given on 
another page, must be considered as showing a tendency 
to move which has not hitherto been characteristic of the 
War-office. It was easily demonstrated in the trials 
alluded to that the motor wagon was capable of doing 
work which no other details of the service could attempt, 
and that,even under the most difficult circumstances, had 
no detrimental effect on the road surfaces. The decision 
of the War Department to adopt the motor wagon should 
be the means of convincing large manufacturers and 
carriers that this type of conveyance merits their serious 
attention. 








DOCKYARD NOTES. 


” 





A “popuLaR’’ submarine expert, whose contribution to 
science was recently reviewed by THE ENGINEER, grieved 
because ‘‘ Britons ’’ were apathetic about submarines. The 
reception of the submarines at Portsmouth would seem to 
give truth to his plaint, for very little interest has been 
exhibited there after the first idle curiosity, and the ‘‘ Stop 
Press '’ telegrams as to their hourly movements—or lack of 
movement— indulged in by an enterprising local paper, did not 
endure more than a couple of days. Here is another proof of 
our naval inefficiency. 





TuRKEY’s refusal to allow some Russian torpedo boats to 
pass the Dardanelles this week is of more interest than a 
casual paragraph would imply. On the face of it, the gentle 
Turk is merely observing treaty obligations—a thing for which 
Turkey is renowned—but actually little, if any, question has 
been raised to similar passages in the past. Not only have 
torpedo gunboats in past years gone tothe Euxine after being 
built abroad, but on at least one occasion ships from the 
Black Sea fleet have helped to swell the Russian Mediter- 
ranean squadron. Mussia’s pained surprise is therefore 
probably real enough. 





Tue British submarines are painted a sort of sea green all 
over. This is the colour that the French adopted first, but 
for which they are now trying to find a substitute. 





THE new French first-class battleship République is to be 
launched this month. We shall be dealing elsewhere with 
this interesting and important type next week. Another 
new ship near the launching stage is the Austrian Babenberg. 





Ir is hoped that all the ships of the German Wittelsbach 
type will be ready for sea by the end of next year. Five 
ships of the ‘‘ H.’’ type are now either on the stocks or about 
to be commenced, They will be sea-going battleships 
proper ; the others, even the Wittelsbachs, carry so little coal 
that they are practically coast defenders only. This lack of 
coal is so great that the extreme excellence of the vessels as 
fighting machines is heavily discounted. Without coal a 
warship is little better than a floating battery, and great as 
the strategical advantages of speed undoubtedly are, it may 
be questioned whether slower ships well supplied with coal 
will not be far more useful than the swiftest that lack this 
quality. 





Tue American dynamite cruiser Vesuvius, which has several 
times been condemned as useless, is to be submitted to a 
series of trials in order to ascertain whether the dynamite gun 
possesses any uses whatever. For land defences this weapon 
has now been discarded some time. It is death to any ship 
hit, but how to hit a ship under war conditions is the unsolved 
problem. : 





Tue French armoured cruiser Jeanne d’Arc is to join the 
Northern squadron as soon as her troubles are over. The new 
battleship Suffren is to go to the Mediterranean. 


Tue old battleship Ajax is for sale. Customers are not 
likely to be numerous, but we do not suppose that the market 
is likely to be spoiled by the announcement that she will be 
‘‘rendered unfit for war before sale.’’ She was never anything 
else. 








LOCOMOTIVES FOR INDIA. 





THE following letters form the conclusion of the corre- 
spondence regarding locomotives for India which has 
recently been published as a Parliamentary Paper, and 
the first portion of which appeared in our last issue :— 

No. 4, 
Letter from Messrs. Nasmyth, Wilson and Co., of Patricroft, near 
Manchester, to the Under-Secretary of State for India, 
dated July Ist, 1902. 


The writer’s absence from the works since last Tuesday has been 
the reason for our having delayed replying to your letter of the 24th 
inst., which was acknowledged on the 28th inst.—the works having 
been closed on the intermediate days. We therefore hope you 
will excuse the delay, which, without the above explanation, 
might savour of discourtesy. 

We assure you we very much appreciate the action of the 
Secretary of State in accepting our tender for locomotives, dated 
May 20th, 1902, and fully realise the somewhat difficult, we might 
almost say delicate, position in which he was placed in the matter ; 
for without documentary evidence that the British-made loco- 
motive was not only superior in workmanship, fully equal to the 
difference in initial cost, but was also more ecunomical in its con- 
sumption of oil, and especially fuel, in actual working, to the 
German, such as was adduced in the highly interesting ‘‘Corre- 
spondence respecting the Comparative Merits of British, Belgian, 
and American Locomctives in Egypt,” between—principally— 
Lord Lansdowne, Lord Crcmer, and Sir Alfred Hickman, and 
presented to both Houses of Parliament by command of his 
Majesty in March, 1902, it is, we admit, difficult in the face of it 
to ignore a difference in price of 25 per cent. We do not wish to 
burden you with detailed extracts from this report, but to show 
how a mere difference of actual first cost may prove relatively 
unimportant compared with the annual cost of working and fuel, 
we give one short extract from a letter from Lord Cromer to the 
Marquis of Lansdowne, dated December 31st, 1901, which we 


think is very significant. Lord Cromer, in treating the fuel 

question, says: ‘‘ Trials-were made with both goods and passenger 

engines. It was found (inclusive No. 1) that in the case of goods 
engines the American consumed 25:4 per cent. more coal than the 

British engines, while the latter was drawing 14:2 per cent. more 

load. In the case of the passenger engines, the American was 50 

per cent. more than the British consumption, with the same 

average load. This latter difference represented, at 34s, 2d. per 
ton—the average price paid last year by the Railway Board—an 
additional cost of £400 per engine.” From this you will see that 
as the cost of the British engine was £2240, the actual saving in 
fuel alone each year was equal to 18 per cent. in the first cost of 
the engine. ven, therefore, supposing that the American 
engine had been 25 per cent. cheaper originally, this saving would 
have been an important set-off; but, as a matter of fact, the 
quoted price of the American engines made to the designs and 
specifications of the Egyptian Railway Board was £2,700, or £460 

r engine more than the British, 7.c, a difference roughly of 
bo percent. We understand that the British railways who, a few 
years ago, bought large numbers of American locomotives, have 
not only gone through the same experience with regard to fuel 
consumption, but have also had to pay largely increased expenses 
for repairs, 

We are fully aware that these remarks apply to American 
versus British locomotives rather than German, of which at 
present we have few authentic results; but in the light of the 
experience gained with them in actual practice we think the 
Secretary of State has come to a very wise decision to await the 
results of the engines which have been ordered on such a whole- 
sale scale by the various Indian railway companies—other than the 
State lines—and we fully appreciate his action in deciding to do so 
rather than using the action of the private lines as a precedent for 
his own policy with regard to the State lines. We take to heart 
the warning contained in the last paragraph but one of your letter, 
but would venture to point out that the statement that “the 
German manufacturers are able and willing to turn out work 
which, though possibly inferior in respect of finish, is for practical 
purposes equal or nearly equal tothat which is produced in this country 
at prices materially lower,” &c., contains more than meets the eye. 
As ‘‘finish”’ is itself a very costly addition to the cost of the 
engines, and as the words ‘“‘nearly equal” with regard to work- 
manship may mean a great deal, we would ask that if a true and 
fair comparison is to be made, the conditions in respect of finish 
and workmanship should be absolutely equal. 

We trust you will forgive our baving replied at some length to 
your very interesting letter, and have the honour to ke, 

Your obedient servants, 
(Signed) EpwarD H. GREG, jun. 
Managing Director. 
For NasMYTH, WILSON AND Co., LIMITED. 
No. 5. 

The following firms, viz. :—Nasmyth, Wilson and Co., Ltd. ; 
Vulcan Foundry, Ltd.; Beyer, Peacock and Co., 1902, Ltd. ; 
Hunslet Engine Co.; Neilson, Reid and Co.; Robert Stephenson 
and Co., Ltd.; Kitson and Co., Ltd.; Sharp, Stewart and Co., 
Ltd.; Manning, Wardle and Co., have seen the reply by Messrs. 
Diibs and Co., and associate themselves unreservedly with its 
terms. 

No. 6. 

Circular letter from the Under-Secretary of State to Messrs, 
Diibs and Co., Messrs. Neilson, Reid and Co., and Messrs. 
Nasmyth, Wilson and Co., dated July 21st, 1902. 

“T am directed by the Secretary of State ~ a in Council to 

5t 


acknowledge the receipt of your letter of the 14th inst., commenting 


1st 
upon mine of June 24th, on the subject of British and German 
tenders for Indian locomotives. 

His Lordship desires me to observe that as to the advantageous 
nature of the German tenders in respect of price, and of the 
promise of early delivery, there can be no question. On the other 
hand, he has certainly no wish to dispute the allegation that 
German work is inferior to British work in this particular line of 
manufacture ; but this inferiority has not yet been yroved by 
actual experience in India, still less has it been proved to be so 
great as to outweigh the very material advantage in point of cost 
and of the prospect of speedy delivery which would be gained by 
the acceptance of the foreign tender. It is true, he believes, that 
difficulties have arisen in connection with some of the railway 
companies’ contracts now pending; but, as you very truly point 
out, the German firms are at present unused to English standards 
and requirements, and it may be that when they become better 
acquainted with the tests imposed, both as regards material and 
workmanship, they may decline to continue to tender at their 
recent low price. 

Iam to repeat that his Lordship is most anxious to avoid the 
necessity for placirg orders abroad, not only for the more obvious 
reasons to which you refer, but also for others, which render it less 
troublesome and more satisfactory in many ways to deal with 
British makers. But he cannot avoid the conclusion that, unless 
this difference in price and in the time required for the execution 
of orders is fully compensated fr by the superior quality and 
durability of the article supplied, the possibility of confining 
orders for Indian locomotives to this country will be seriously 
imperilled.—I am, &c. (Signed ) A. GODLEY. 


No. 7. 
Letter from Messrs. Nasmyth, Wilson and Co., to the Under- 
Secretary of State for India, dated July 22nd, 1902. 


We beg to acknowledge the receipt of your letter of the 21st 
instant (S. 9447), and in reply to ours of the Ist instant, and 
we much appreciate the courteous tone of your reply and the 
trouble you have taken throughout, over this matter of Indian 
locomotive orders being placed inGermany. Wedo not pretend, 
nor, we think, do any of the other British locomotive builders 
contend, that British manufacturers can expect to obtain 25 per 
cent. better prices than Continental, merely on the score of 
nationality, assuming that the quality of work and finish given 
by the Continental makers is, in all respects, equal to the 
British. Such an attitude on the part of the British builders 
would hardly be reasonable. Our contention was, and is, that 
until the Continental work is indisputably proved to be as good or 
better than the British, to cast in our teeth the lower price and 
quicker delivery urged in support of the Continental makers, was 
hardly fair to us. 

All that can be said at present with regard to the quality of the 
work is(we quote your own words), that ‘‘ this inferiority has not 

et been proved by actual experience in India.” We do, however, 
that a large amount of the work has been rejected in the 
course of construction in Germany, before the defects had been 
able to show themselves up in the actual working in India. 

We are pleased that you appear to agree with us in our conten- 
tion that German firms are at present unused to English 
standards and requirements, and that very possibly, when they do 
become better acquainted with the tests imposed, they will decline 
to continue their recent low prices. We ourselves feel so sure of 
this that we are inclined to await that state of things, which we 
think is almost sure to come about, without misgiving ; and, 
having complete confidence in their being fairly and frankly dealt 
with at the India-office, we think the British makers need not 
really fear the course adopted by the Indian Railway Companies 
proving such a success as to seta precedent for the State Railways. 

We are very much obliged to you for the very clear expisna- 
tion of the position taken up by the Secretary of State that 
you bave given us, and which we perfectly understand ; and can 
only say, that with his views, as expres:ed in your letter, we are 
almost in complete accord.—We are, &c. 

(Signed ) Epwarpb H, Grea, jun., 





For NasMyTH, WILSON AND Co,, LIMITED, 


cere 
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MACHINE WITH SWIVELLING CROSS SLIDE 


HULSE AND CO., LIMITED, MANCHESTER, ENGINEERS 


PLANING 























PLANING MACHINE. that the ‘‘ Northers’”’ may be counted as blowing from 
eighty to one hundred days between October and March. A 
great deal of money had previously been spent in attempts to 
protect the harbour, and a breakwater was made, under the 
advice of a French engineer, extending from the shore on 
the north of the town to the island of San Joan de Uloa. 
This breakwater, however, by interfering with the currents, 
developed a tendency to silt up the harbour, and dredging 
had to be undertaken to deepen the access. The Government 
of Mexico, recognising the importance of the matter, 
instructed Mr. Levit, a Mexican engineer, to prepare plans 
for the protection of the harbour, with quays and jetties to 
accommodate the coasting vessels, and also the largest ocean 
steamers that frequent the port. The two breakwaters 
enclosing the harbour are 1000 yards in length, with an 
opening between their seaward extremities of 853ft., and have 
been built with concrete blocks resting on a foundation of 





THE planing machine illustrated above has been recently 
brought out by Messrs. Hulse and Co., Limited, Ordsal 
Works, Salford, Manchester. 

The cross slide, it will be seen, is arranged in such a 
manner that one end can, when required, be raised higher or 
dropped lower than the other end, so as to plane work 
inclined transversely to the surface of the table of the 
machine. It is pivoted at one end to one of the back plates, 
and the other back plate is provided with a rack in the form 
of a segment, which engages with a worm carried by the | 
cross slide, and provided with suitable means of actuating the | 
same not affected by the raising or lowering of the back | 
plates for adjusting the vertical position of the cross slide. | 

In order that the swivelling of the cross slide may not 
interfere with the self-acting motion of the tool box, or the 


self-acting relieving mechanism of the tool on the return 1 gue — —— gg ag = 
stroke of the table, the feed and relieving mechanism 1s | £3, 000,000 rte i 


actuated through suitable gearing carried by the cross slide 
mounted upon the pivot about which the cross slide swivels. 
When the cross slide has been turned about to the desired 
position it is clamped to the back plates by bolts in vertical 
grooves formed in the back plates and extending through 
transverse slots. 


Messrs. Pearson have also carried out the works for draining 
the valley of Mexico, involving the construction of thirty 
miles of canal, the excavation reaching in some parts 7Oft. 
deep, and the building of a tunnel six miles long. 

The advantages of a transcontinental route across 
Tehuantepec has long been recognised, and nearly half a 
century ago a road was opened out by the gold seekers going 
to California. Tehuantepec was also the site selected by 
Captain Eads for the construction of his ship railway which was 
to transfer cargo-laden ships from the Gulf of Mexico to the 
Pacific Ocean. 











TEHUANTEPEC HARBOURS AND | 
RAILWAYS. 

Amonest the numerous works that have been carried out | __The present railway, which is 190 miles long and rises 
by the Government of Mexico during recent years for opening | 750ft. above sea level, was built by Messrs. Pearson across the 
up and developing the resources of the country, not the least | Isthmus for the Mexican Government, about eight years ago, 
important is that for the construction of two harbours—one | at a cost of four millions of pounds; this is now being 
on the Gulf of Mexico and the other on the Pacific coast—to | modernised and made suitable for the conveyance of heavy 


form the terminal stations of the railway which was con- 
structed across Tehuantepec about eight years ago. This 
work is being carried out by Sir Weetman Pearson and Co., 
who have already completed several large contracts for this 


goods ; and this firm has now entered into an arrangement 


| with the Mexican Government to lease and work the line for 


fifty years. 
The railway is to be connected with two harbours, one at 


Coatzacoalcos, on the Gulf of Mexico, and the other at 
harbour at Vera Cruz, the contract for which was undertaken | Salina Cruz, on the Pacific, and will form a short cut from 
in 1895. This harbour is stated to be the finest on the | the Gulf States to the Pacific and the Asiatic countries, As 
Am2rican coast. Previous to its construction, Vera Cruz, | compared with the proposed routes by the Panama and 
which is the main port for the traffic of Mexico, had suffered | Nicaragua canals, it is claimed that by this line the distance 
very much from lack of harbour facilities to protect the | will be 2000 miles less than by the Panama track, 
shipping from the fury of the ‘‘ Northers,’’ and the trade Tehuantapec being 1300 miles north of Panama, and 800 miles 
of the country had suffered accordingly. Previous to the | north of Nicaragua. From England to San Francisco there 
protection afforded by the new harbour, it used to be no | would bea saving of 1336 miles over the Panama route ; from 
uncommon occurrence for the entire shipping trade to be at | New York of 1265 miles; and New Orleans, vid the new route, 
a standstill for a week or ten days at a time, owing to the ; is 160 miles nearer to San Francisco than across the land over 


Government. Recently they finished the construction of the 


ee 
miles. It is anticipated that the bulk of the trade between the 
Eastern States and California, and tea and silk from the 
Orient, with cotton as return cargo, will form no inconsider. 
able part of the traffic. Tron, oil, cotton, sugar and tobaceo 
will be taken by water to Coatzacoalcos and over thg 
Tehuantepec railway, across Mexico to the Pacific. ‘Tho 
time of transit, including unloading and reloading at the two 
ports, will occupy twenty-four hours, and the railway will be 
able to carry 400 tons a week, at the rate of a halfpenny a 
mile, ss 

The railway passes for some part of the way through the 
primeval forest, and for the remainder through rich tracts of 
land, the greater part of which is at present undeveloped, 
Bananas, pineapples, cocoa-nuts, maize, coffee, cocoa, sugar 
rubber, cotton, and tobacco, are all grown in Mexico, The 
value of the cultivated crops a few years ago was estimated 
at over £17,000,000. 

The harbour at Coatzacoalcos is situated some distance up 
the river, which is a quarter of a mile wide with, a depth of 
26ft., and of 15ft. on the bar at the entrance. his jt js 
intended to deepen by dredging. Jetties for contracting ang 
controlling the current, similar to those at Tampico, are jn 
course of construction, and when these are completed it js 
expected that the scour will deepen the entrance s0 as to 
allow large ocean vessels to get up to the quays. 

At Salina Cruz, on the Pacific side, a dock 50 acres in extent 
is being constructed with a depth of 33ft. at low water. The 
entrance will be protected from the ‘‘ Northers,’’ which are 
the worst gales which come, by stone breakwaters three. 
quarters of a mile long. 

The cost of the two harbours is estimated to amount 
to between £3,000,000 and £4,000,000. 








PROGRESS OF THE ORDNANCE SURVEY. 


Iv is satisfactory to learn that good progress has been made 
on the various services on which the Ordnance Survey is 
engaged, notwithstanding the unavoidable withdrawal of 
officers, men, and members of the civilian staff for duty 
in South Africa. The normal establishment of officers 
under ordinary circumstances is never more than just 
sufficient for the requirements of the department, so that 
the reduction in numbers was very severely felt. One of the 
main features of the recent annual work has been the 
re-survey of Ireland, which has proved a very laborious and 
intricate task. It has not been possible, owing to the 
deficiency of officers, to proceed with the proposed formation 
of a new division in Ireland, and several of these divisions 
are still considerably below their full strength. The revision 
of Great Britain has, on the other hand, progressed more 
rapidly than was estimated. It is now anticipated that the 
re-survey of Ireland will be completed by the end of 1914, 
and the revision of Great Britain in 1907. The publication 
of the maps and other documents must not be expected until 
| a couple of years after these dates. It is to be regretted that 
| the endeavour made to revise the engraved copperplates of 
the original 6in. maps was unsuccessful. They are much 
superior in execution and finish to those produced by photo- 
zincography, but the delay and expense were found to be 
prohibitive. 

Commencing with the smallest scale in ordinary use, the 
field work of the revision of the lin. maps was begun ten 
years ago. At the present time the whole of England and 
Wales has been revised on the ground, engraved and published. 
In the new series some improvements were introduced with 
the view of adding to the value of the maps for military pur- 
poses and for the use of travellers, without rendering them 
less useful for civil purposes. The principal features of the 
new as compared with the unrevised maps is that the former 
distinguish metalled from unmetalled roads, and double-track 
from single-track railways. This was an acknowledged 
defect in the old maps which has been remedied in their 
successors by a classification of the roads under four heads. 
Those belonging to the first and second classes are fit for fast 
wheel traffic. The general result obtained by the revision is 
that there is now available to the public a lin. outline map 
of the whole of the country up to date. These maps are in 
much request, and there has been a very considerable demand 
for them during the past year. A word may be said about 
two other maps. One is that of Great Britain on the scale of 
10 miles to an inch, of which the outline drawing is completed; 
the other is due to a recommendation of the International 
Geodetic Bureau, at which England was officially represented. 
It was decided at the general meeting that a map of the world 
should be prepared upon a scale of ;55}555, and in accordance 
with this recommendation the preparation of a map of the 
United Kingdom on this scale has heen sanctioned, and the 
drawing will be shortly commenced. The maps on the 4in. 
scale are well in hand, and those of several of the northern 
counties are issued. 

The re-survey of Ireland on the z;'5, scale has been 
seriously delayed by the extreme minuteness of detail required 
to be plotted. In many instances the average area of 
the enclosures on the plan is less than half an acre. No such 
laborious work has previously been met with on the Ordnance 
Survey, and progress is proportionately slow. It has been 
found in Ireland, as in England, that the production of the 
6in. maps by copperplate engraving is too slow, and the more 
rapid process of helio-zincography has been substituted. 
Both helio and photo-zincographic processes were previously 
restricted to maps not exceeding 18in. by 12in.; but it has 
recently been found practicable to helio-zincograph full-sized 
sheets 36in. by 24in. The report contains an interesting 
account of the production of the manuscript revised plans of 
Great Britain, which we can only refer to. It should be 
mentioned that the Vandyke process has been found to be 
both efficient and economical, and its use has been con- 
siderably extended. An arrangement has been entered into 
with Conductor Vandyke under which this process may be 
used for the work of any Government department. 
survey of the metropolis has been revised and extended on 
the 5ft. scale, zai. The re-survey and revision of Aberdeen 
on the s}, scale have been completed and published at the 
expense of the Corporation. A similar work upon the same 
seale, and also paid for by the local authority, is well 
advanced in Dundee. A series of sixteen carefully-prepared 
coloured index maps affords full information respecting the 
state of publication of the maps‘on different scales in the 
United Kingdom. 


The 








AccorpInG to an affidavit just filed by the American 


whilst its annual turnover is £ 





provalence of foul weather, Meteorological records show |; the Southern Pacific Railway; and to Yokohama of 1250 


Steel Trust, that institution 1 Ny aca a year in wages 
000,000, 
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THREETON LOCOMOTIVE CRANE. 





Wr: illustrate below a locomotive steam crane of three tons 
capacity, built by Jessop and Appleby Brothers, Limited, 
Leicester and London, and exhibited at Wolverhampton. 

This crane is similar in general design to those which, we 
ar: informed, have been contribut2d for use—as in this case— 
ja the installation Of all 
the International Exhibitions 
which have been held during 
the last forty years, but ‘ 


THE THEORY OF THE INCANDESCENT GAS 
LIGHT. 

AmonG the various theories which have been put forward to 

explain the wonderful luminosity of a properly made incan- 


descent mantle, and to account for the fact that only a very 
few mixtures, such as the 99:1 thoria and ceria Welsbach 





certain recent improvements, 
mentioned further on, are 
worthy of notice. 

The more completely to 
adapt the crane for handling 
exhibits, the jib is curved to 
afford maximum clearance 
when, as frequently happens, 
bulky packages have to be 
manipulated. For the same 
reason the radius is instantly 
adjustable by steam power to 
anything between 6ft. and 
16ft. There is steam travel- 
ling gear, and when travelling 
on a gauge of 4ft. Shin. the 
crane possesses the stability 
required for carrying or 
swinging the maximum load 
without being secured to the 
rails, or otherwise anchored, 
so that the amount of work 
performed in quite a short 
time by the one driver is 
really quite extraordinary. 
The engines are arranged side 
by side and horizontally, and 
fitted with link reversing mo- 
tion; they receive steam from 
an ordinary vertical cross- 
tube boiler, and the propor- 
tions are so ample that all 
operations are performed with 
a steam pressure of 60 1b. per 
square inch. 

As to the special features of 
this crane, we would mention 
an arrangement—-patented by 
the makers—for operating the 
slewing cones, to minimise 
wear and tear, and facilitate 
slewing in either direction 
whilst lifting or lowering. 

Worm gear is fitted for 
lifting and lowering the jib, 
and it is so designed that it 
cannot run back, but is 
locked in any position; the 
proportions are so arranged 
that the jib can be lifted with 
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the load suspended. Further- 
more, the jib can be lowered 
out parallel with the track, 
thus permitting the driver to 
examine carefully and oil the jib head pulley whilst 
standing on the rail track, and without climbing up the 
jib. 

The rotating superstructure is supported, fore and aft, on 
anti-friction rollers revolving on a frictional roller path, which 
slips and prevents breakage when undue strains occur, and 
which moves automatically, thus maintaining an even 
sirface all round, and can beeasily renewed if it should become 
seriously worn. 

We noticed an efficient arrangement affording great 
facilities for the examination and adjustment of the anti- 
friction rollers which support the revolving bed ; this seems 
to us a valuable detail of construction. 








ETHER-AIR GAS. 





Descriptions have been published recently of a new form 
of artificial illuminant made by saturating air with the vapour 
of ether, and then carburetting the whole with benzol. 
Ether-air gas itself has found occasional use for years under 
the name of eth-oxygen gas, being employed for optical 
lantern work in places where the oil light was too weak, and 
coal gas not laid on. A new carburetter has been invented 
in France which is claimed to be specially suitable for ether. 
The absorbent material is the fibre of a palm-like tree, which 
hasan apparent specific gravity of from 0-114 to 0-122, and is 
80 extremely porous that it will take up nine times its weight 
of ether, all of which is subsequently evaporated into the gas. 
Ether itself burns with a luminous, or even smoky flame, 
but when it is diluted with air, its vapour, as in ether-air 
gas, gives a blue flame, and, for purposes of illumination, 
requires either a mantle or the addition of benzol vapour. 
According to Langlois, incandescent ether-air gas gives a light 
of 1 Carcel-hour—about 9-5 candles—for every 6°7 grammes of 
ether burnt ; while the material will bear cooling to 21 deg. 
Fah. without any of the ether condensing out, and without 
suffering any diminution in illuminating power. By car- 
buretting ether-air gas with 40 or 50 grammes of benzol per 
cubic metre, a product resembling oil gas in stability can be 
prepared. It is stated that carburetted ether-air gas is almost 
twice as expensive as oil gas; but it has an advantage over 
the latter in the simplicity of the plant required, and in the 
rapidity with which a small installation can be erected. It 


may be noted that the introduction of this ether-air gas | 


renders the term ‘air-gas’’ as applied to air carburetted 

with petroleum spirit ambiguous; and the latter product 

_ hard be called ‘ petroleum-air gas,’’ or something of 
e kind. 








_ Tue new subsidised monthly service of steamers from 
Canada to South Africa will be begun by the Allan steamer Ontarian, 
sailing from Montreal on October 18th, followed by the Elder- 


Dempster liner Melville on November 18th, and the Furness | 
steamer Oriana on December 18th. Sir Alfred Jones states that | 


his firm, Elder, Dempster and Co., are prepared to give free 
passages from Canada to Liverpool by their Beaver Line to anyone 
Whose journey had for its object the development of trade between 
Canada and South Africa, 


3-TON JIB CRANE 


formula, produce mantles of ‘high’ emissivity, that of Le 
Chatelier and Nernst has hitherto seemed one of the most 
probable. According to those authorities, the Welsbach 
mixture has the characteristic property of very low heat- 
radiating power, so that a mantle composed thereof acquires 
a temperature almost as hi~h as that of the flame in which it 


when a Welsbach mantle was heated under certain conditions 
it rose to a temperature of 1380 deg. Cent., whereas a mantle 
composed of thoria without ceria, heated in exactly the same 
way, only attained a temperature of 1290 deg. Cent. Quite 
recently, however, Messrs White, Russell, and Traver, of the 
Michigan University, have published an account of some 
researches upon which they have been engaged for about two 
years, researches dealing with the connection between the 
calorific and the illuminating power of gases. Their investiga- 
tion tends to show that there is no justification for the Le 
Chatelier hypothesis. Various experimental mantles con- 
iaining O, 0-5, and 1:0 per cent. of ceria, and aiso numerous 
commercial Welsbach specimens, were heated by means of 
the same burner, at the same gas pressure, and with the same 
gas consumption, and their temperatures were determined at 
the same position with the aid of a Le Chatelier thermo- 
element having specially large wires 0°19 mm. in diameter. 
Naturally it was found that the hotter the same mantle 
oecame, the more luminous it was; but among different 
mantles there was discovered to be no connection between 
illuminating power and temperature. Variations of 50 deg. 
Cent. were observed in some cases, but the luminosities did 
not alter in a corresponding manner. As showing the remark- 
able influence of the ceria upon the thoria, the following 
figures may be quoted :—A 99:1 mantle gave an average light 
of 47°8 candles, its temperature being 1365 deg. Cent. A 
mantle containing only 0-5 per cent. of ceria reached—in the 
same flame—a mean temperature of 1377 deg., but its 
illuminating power was only 32°6 candles. A mantle of pure 
thoria attained a temperature of 1367 deg., and only 
developed a light of 24 candles. The investigation we are 
describing is still being continued, but in the meantime the 
authors believe they have obtained evidence to support a new 
hypothesis. They consider the 99: 1 thoria-ceria mixture to 
be what is now termed a solid solution, and to it, or to the 
dissolved ceria it contains, they ascribe the specific property 
of altering the wave-length of the rays emitted, so that the 
Welsbach mantle yields more blue and green, and less red 
light than any other incandescent body [at the same tempera- 
ture presumably.} The thoria-ceria mantle, they hold, 
converts into light an unusually large proportion of the heat 
energy of the original flame. 








A PETROL MOTOR VEHICLE FOR 
FARMERS. 

THE oil engine is already a favourite power-producing agent 
with farmers, but it has hitherto been almost exclusively used 
for stationary or semi-stationary work. A new application 
for it has been devised by Mr. Dan Albone, of Biggleswade, 
who has designed a self-propelled machine which can be put 
to a variety of purposes. Being intended especially for 
farmers, it is essential that such a machine should be strong, 
simple, and inexpensive, and in these respects the first 
machine which the inventor has produced can be said to be 
successful. It may either be employed as a portable engine 
for chaff-cutting or root-pulping, or utilised for hauling 
mowers, reapers, ploughs, and other farmyard appliances by 
attaching them to the back of the motor. The general design 
of the machine will be understood from the accompanying 
illustration. Ona simple channel frame is mounted a two- 
cylinder horizontal petrol engine, the dimensions of the 
cylinders being 4Zin: by 5in. The cylinders are water-cooled, 
and the ignition is caused by electric sparks from batteries. 
From the crank axle the engine drives by means of a 
friction clutch and silent running chain or countershaft, 

| the power being again transmitted from the countershaft to 
the differential gear on the rear axle, carrying the road wheels 
by means of a second chain. Forrunning backwards a cross 
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TRACTOR FOR AGRICULTURAL PURPOSES 


is placed, while all other bodies, carbon in particular, lose so 
| much of their heat by rapid radiation that they are always 
materially cooler than their surrounding gas flame. Some 
experimental evidence has been offered to support this 
| hypothesis, for Le Chatelier and Boudouard have stated that 


belt and a fast-and-loose pulley on the countershaft are 
provided. There are no change-speed gears ; variation in the 
speed of the motor can only be produced by regulating the 
valves or the timing of theignition. The normal speedof the 
| engine is about 800 revolutions per minute. - The first machine 
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of this type which Mr, Albone has made has been severely 
We recently had an | 


tested during the present harvest season. 
opportunity of inspecting its operations witha plough, and with 
a self-binding harvester of American construction. 


about 20in. wide and 5in. deep, and, working under difficult 


weather conditions, it showed that such a machine lent itself 


readily for hauling harvesters. When used for stationary 
work it is merely necessary to disconnect the differertial gear 
on the rear axle from the second motion shaft, and to run a 
belt from the pulleys on the latter to the appliance which has 
to be driven. The machine is simple to operate, the steering 
being effected by a hand wheel and chain gearing, as shown. 
The valves and clutch are also close to the hand of the driver. 
The road wheels have wide rims with grips on to prevent 
skidding, while for travelling on the roads from place to 
place easily detachable rubber pads are provided. 

With the modification of one or two features, the provision 
of achange-speed gear and a slight increase of power, which 
the builder will no doubt provide in future, the machine 
should meet with a considerable demand. 








PNEUMATIC POWER HAMMER. 





RECENTLY we gave an illustration, taken from a photograph, 
showing a new design of pneumatic power hammer which is 
being made by B. and S. Massey, of Openshaw, Manchester. 
The following further particulars, with detailed drawings, 

















With 
the plough it easily cuts two furrows at one operation 


up at the top of its stroke. In position 4, the reverse 
happens, with the consequence that a partial vacuum is 
formed below the hammer piston, and the hammer is there- 
fore held firmly down on the anvil. Thus it will be seen that 
the whole regulation of the hammer is effected by the move- 
ment of one lever—hand or foot—which actuates a single 
valve of simple construction. 








THE DAYTON, COVINGTON, AND 
ELECTRIC RAILWAY. 

Tue high-speed electric inter-urban line has probably 
reached in the State of Ohio its highest development, and the 
following is a description of one of the most recent examples 
of the type now page re 3 completion. 

The line, which is single throughout, commences by a 
junction with the People’s Electric Railway on the outskirts 
of the city of Dayton, and extends in a generally northern 
direction along the existing turnpike roadway to Piqua, a 
distance of thirty-one miles, passing en route through the 
small villages or towns of Union, Englewood, West Milton, 
Ludlow, Pleasant Hill, and Covington ; at Piqua connection 
is made with the Piqua and Troy Electric Railway, affording 
the means of reaching, over numerous connecting lines, a 
very large area. The population directly served by the new 
line may be taken at very nearly 140,000, the great bulk of 
that number being, of course, at the Dayton end. 

The road is for the greater portion of its length of the 
side-pole and bracket type, running along the east side of 
the highway, ¢«xcepting where it passes 
through the several towns named above. 
In these the track is laid in the centre 
of the roadway, with span-wire overhead 
work. In the former case the perma- 
nent way proper is what is known as 
steam R.R. construction; in the latter, 
macadam construction, the rails being 
level with the surface of the street— 
unpaved—with the crown of the road 
coming between them. In the other 
work, rail level varies from 8ft. above 
the road to 6ft. or 8ft. below it, these 
maxima occurring in the cuttings and 
embankments carried out to ease grade. 
Where embankments, or ‘‘fills,’’ are put 
in, the whole turnpike road has been 
raised from side to side, involving in one 
case over 20,000 yards of stuff; the cut- 
tings are all fenced off from the highway. 
As a xesult, the line is practically free 
from heavy gradients, the worst being a 
short length of 44 per cent.—say, 1 in 22} 
—whilst almost straight from end to end. 
Stretches of straight, ‘‘tangent,’’ seven 
miles long and dead level, present ideal 
conditions for fast running. 

Some heavy work, or what seems 
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Fig. 1—-DETAILS OF MASSEY PNEUMATIC HAMMER 





heavy work, in the construction of a 
‘*tramway,’’ is bunched near Ludlow, 
where a three-span steel bridge—104ft. 
spans—carries the line over the turnpike 
road, the tracks of the C.H. and D.R.R., 
and a river, the electric line leaving the 
roadside for a short distance here to get 
the best crossing. A little further north 
there is a long trestle over the Stillwater 
River, with a draw span in the middle, 
carried on steel tube piers. The whole 
* of this work has been undertaken with 
the objects of keeping down curvature 
and gradients, and avoiding level— 
‘« grade ’’—crossings. 

The permanent way is heavier than 
usual upon lines of this character. The 
rails are 701b. to the yard, Vignoles or 
Tee type, of the American Society of 
Civil Engineers’ section, the distinctive 


SECTION THROUCH YY. 


will more clearly explain the general construction of this type ; features of which are the sharp corners and flat radius 


of hammer, and no doubt interest our readers, as the subject 
is just now engaging a good deal of attention in the forging 


| 
| 


of top table, with height of rail and width of base equal 
to each other for any given weight. They are in the usual 


trade. In explanation of the sketches it may be stated that | 30ft. lengths, with a small proportion of shorts for the 
the three lower figures are sections through the cylinders | few curves, and laid—where not sunk in the roadway—on 


and valve chamber, and show the arrangement of these and 
the passages connecting them. It will be seen that there is a 
passage A connecting the top and bottom of the pump cylin- 


der, and also passages connecting the tops and bottoms | the 


chestnut sleepers 8ft. by 8in. by 6in., to which they are 
secured by hook spikes, four to the sleeper; the spikes are 
5in. by ,°,in., and are driven in and out, not at the centre of 
1 The sl $s are spaced 2ft. centres, except at 


per. 





respectively of the pump and hammer cylinders. The valve, | joints, where they are 18in., the 6in. lost being distributed 


which is shown below, consists merely of one solid™piece, 

















Fig. 2—-VALVE OF HAMMER 


and has two of Mathewson’s patent one-way air valves 
attached to it, each consisting of a thin steel disc and light 
spring. By means of the foot or hand lever the valve can be 
turned, as indicated in Fig. 1, into positions 1,2,3, 4. In 
position 2 the passage A is fully open, as shown in section, and 
so, if the pump piston is reciprocating, the air passes freely 
from top to bottom and vice versd without in any way 
affecting the hammer cylinder. As the valve is moved from 
position 2 to 3 the passage A is gradually closed, and some air 
is forced alternately through the passages B and C, raising 
and depressing the hammer piston, until when the position 
3 is reached A is entirely closed, and all the air is forced into 
the hammer cylinder, thus producing the maximum blow. 
In position 1, Fig. 4, the one-way air valves are brought into 
operation, and allow air to pass down passage A on the up 


| fin. by 5in. 


among the next two pairs. The joints are staggered, and the 
fish-plates are of the American Continuous Joint Company’s 
standard pattern; they are 22in. long, made up with four 
mild steel bolts 4in. by ?in., cup heads and oval necks, having 


‘the Harvey-grip rolled thread j{jin. diameter and 1,,in. 


square nuts. The construction in macadam work is 
precisely similar, except that the sleepers are there 7ft. by 
The ballast throughout is gravel, Gin. deep 
under the sleepers as a minimum, and of excellent quality. 


| All road-crossings or approaches are made up with two 4in. 


by 8in. oak planks, one on each side of each rail, secured 
with long boat spikes. 
In the pole line, chestnut poles 30ft. and 35ft. in length 


' respectively, 7in. and Sin. in diameter at the tops, are used. 


All poles are set 6ft. in the ground, except where in the rock, 


where 5ft. 6in. is allowed; they run about 100ft. centres, and 


carry twocross-arms, the upper of which, 4in. by 34in., is for tele- 
phone purposes, the lower, 5in. by 4in., carrying the feeders. 


All the pins are locust, 1#in., with glass side-tie insulators ; 


| pole pins are 20in. on centres, all others 12in., with 3in. from 


stroke of the pump, and along passage C into the hammer | 


cylinder on the down stroke, but not in the opposite direction, 
and thus the lower part of the hammer cylinder is filled 
with compressed air, and consequently the hammer is held 


end pin to end of cross-arm. The gains for these arms are 
staggered, are cut 20in. apart, and are painted, as are the 
tops of poles, the latter being all roofed. At all curves the 
poles are guyed and the trolley wires anchored. The trolley 
wires, of which there are two, to avoid trouble with frogs in 
the overhead work at passing loops, are No. 0.0. hard-drawn 
copper, of 97 per cent. conductivity, weighing 2129 Ib. to the 
mile; they are carried from the bracket by rigid cars and 
hangers, differing in this particular from many of the other 
high-speed Ohio lines, where flexible suspension is preferred. 
The brackets are plain pipe pattern 1}in. diameter, stayed 
and bolted to the poles, and projecting 8ft. Gin. ; the wires 
are carried nominally 22ft. over the rails, with 18ft. asa 


minimum. 


The feeders consist of No. 4/0 hard-drawn wire, guaranteed 
to be of 98 per cent. conductivity, and to weigh 3650 lb. 
per mile ; they are double braided and weather-proof. All 
feeder joints are made with McIntire sleeves 12in. long; and 


at every seventh pole the system is connected to the trolle 
wires by two No. 0 braided wire taps, while on curves a 


grades taps are put in at every fourth pole, or closer: both 
feeder and trolley wires are anchored at every é joint 
and at every half mile, irrespective of curve anchorage all 
span and pull-off wires being No. 8 galvanised, three 
stranded. The feeder system contains 96 miles of wire. 

At every joint the rails are bonded by two No. 4/0 U.g 
flexible bonds, Sin. long, with fin. butts; the holes are drilled 
by compressed air-track drills as the bonds are inserted. The 
cross bonding is also 4/0 wire, put in every 500ft.; tho 
capacity of all bonds is 300,000 c.m., and all butts are tinneg 
and soldered. 

The station buildings are situated at West Milton, which 
is almost centrally placed for length and grade of the roaq- 
they comprise engine and boiler-rooms, car shed, and genera] 
ticket offices, passengers’ and conductors’ rooms, dc. The 
installation comprises, broadly, four horizontal return-tube 
boilers, 72in. by 21ft. Gin., each containing eighty-six 3)in 
by 20ft. tubes, supplying steam at 1201b. pressure to two 
horizontal tandem-compound ‘* Buckeye’’ condensing engincs 
18fin. and 36in. by 40in. stroke, 450—635 horse-power, 
each of which is direct-connected to a 300- kilowatt 
generator, general electric M.P. railway type, 1unning 
at 105 revolutions per minute. Each boiler delivers steam by 
a 5in. lead to a l2in. drum, whence Tin. steel pipes lead 
through separators, to the engines; the plant also cc mprises 
two 400 horse-power heaters, and one of 600 ho:se-power 
capacity. The stack is of wrought iron, 66in. by ‘0ft., on 
cast iron bed-plate, with iron guys. 

The switchboard is placed in a separate bay, between 
the two generators, and contains the usual apparatus. The 
car shed, or car barn as it is called in America, has four roads 
and a pit; one of the tracks is extended on a trestle to the 
boiler-room, to facilitate the handling of coal. The power- 
house adjoins a river, from which a supply of water for con. 
densing and boiler purposes is drawn into a large earth and 
concrete reservoir; a spur track extends from the car ban 
to the track of the C.H. and D.R.R., distant some 500 or 
600 yards. All the buildings are of red brick or stone founda. 
tions, except the office building, which is of timber. A large 
locker is provided for each motor-man and conductor, with a 
porcelain bath, hot and cold, for the use of the men. All 
the buildings are lighted by electricity, and heated by 
steam. 

The passenger cars, eight in number, are 40ft. over all, 
with a 5ft. closed vestibule—included—at each end. They 
are carried on two four-wheel bogie trucks, equipped with 
4 9.E.67 38 horse-power—nominal—motors, and have 
electric heaters, arc head-lights, and Christessen air brakes, 
in addition to the ordinary hand brakes. Each car has a 
smoking compartment at one end, and is also provided with 
lavatory accommodation ; there is a water cooler, with a 
plentiful supply of ice water, on board. The cars weigh 
20 tons. The road will do a freight business as well 
as a passenger, and has at present two freight cars, of the 
usual American box type, each equipped with the same 
number and kind of motors as the passenger cars. 

The contemplated service is a half-hourly local and hourly 
through schedule, with a running speed of 16 miles per hour; 
but it will be evident, from the equipment and physical 
features of the road, that much higher speeds will be reached, 
especially in view of the fact that 45 miles an hour are made 
daily upon a competing road of somewhat similar character. 

We give below a table of the contract prices, reduced to 
English money, 5 dols. being taken as the equivalent of £1 
sterling. 


Contract Prices. 


Rails, “firete,” f.0.b. cara, pept.m .. 1. «2 cc oe 6 0 0 
» “seconds,” + "6 PO ee pe en AS. 514 0 
Slecpers, Sin. x Gin. x Sft.,each .. 1. 2. os oe 0 110 
a9 ce Se ee eee O15 
Track laying, ex original cars, per lineal fuot ..  .. 003 
a if re-hand ed, na aah ree 0 0 3} 
Ballasting, per lineal foot .. 2.0 2. 0 6. ee ne we 005 
Excavation, including back-fill and remove surplus, 
OS, ele ee ae 9 1 4 
Surfacing and lining track, per lineal foot .. .. .. 025 
Guard rails, where bender is used, per lineal foo! rr 0 0 5 
Bending rails on curves, add per track foot... ..  .. 001 
Rock excavation, per cubic yard... 040 


Bonding and drilling, two to joint, including cross 
bonds and special work, per mile So 0s . 00 
oe) EERE RE er ee ae 
**Continuous ” joints, 22in., complete, cach.. .. .. 0355 
Cees a Os os Sie na ns, ek 5 Be 58 ee 
Stillwater river bridge, steel, high truss, two spans, 
each 104ft. Gin., delivered and erected .. .. .. 
Overhead work, 31 miles, all erection and materials 
except feed and trolley wires, and including telc- 
phone system, ten box and three desk sets... .. 
Power station, car barn, and cffice building, includ- 
ing setting of boilers .. .. .. «2 we + 300) 0 0 
Boilers, No. 4, 72in. x 21ft. 6in., H.R.T., each .. .. 20) 0 0 
ORG, Wiles WE SC Ee sect oe ce oe oe es SO OO 
Bed-plate for ditto, C.1L. rs Re ee ak ae’ FE 8 DO 
Engines, No, 2, delivered, erected, and ready to run, 
Generators, No. 2, delivered and crected, including 
switchboard and cables pro rata, each .. .. .. WHO OY 
Cross bonds, 4/0, 72in., Jin. butts, cach... ..  .. A 940 
U.S. flexible bonds, 4/0, Sin, jin. butts, cach... 0 3 9 


$05 0 0 


(52) 0 9 


1635 0 0 


4.0 double-braid w.p. wire, per pound, “ ; ‘ in 
7/0 trolley wire, per pound .. 2.0 6. we wee 

Vassenger cars, on “6H tiveks, cach .. ary Sei 4 
Freight eS or P 
Four-motor car equipments, with “K" contredlers, 
ye ee eee 490 
Electric heaters, each . al sve Yate tie pte, Cake ae 212 
Air-brake equipments, percar .. .. 6. 6. ee 
Double-chain brake equipments, percar =... .. i 
Fenders, per car Sakic Ween a ga ee 








THE WHITWORTH SCHOLARSHIPS. —The following is a list of can- 
didates successfulinthe competition for the Whitworth Scholarships 
and Exhibitions, 1902:—(1) Scholarships, value £125 a year each, 
tenable for three years: William M. Selvey, London; Leonard 
Bairstow, Halifax ; Isaac V. Robinson, West Hartlepool ; Arthur 
Baker, Gosport, Hants. (2) Exhibitions, value £50 a year each, 
tenable for one year: Charles Cook, Landport, Portsmouth ; John 
S. Mitchell, Uddingston, near Glasgow ; Charles J. Stewart, Frat- 
ton, Portsmouth; Arnold H. Gibson, Sowerby Bridge, Manchester : 
William E. W. Millington, Hollinwood, Oldham ; Neil J. Maclean, 
Kelvinside, Glasgow ; Henry J. Jones, Southsea ; Harold Rawstrop, 
Oldham ; George H. Childs, Postsmouth ; Norman L. Ablett, 
London ; William E. F. Curror, Ilford, Essex; Walter L. Port, 
Brighton ; John Alexander, Glasgow ; Louis D. Stansfeld, London ; 
Robert J. A. Pearson, Sheffield ; William L. Perry, Plymouth ; 
Arthur 8. Angwin, London; Francis G. Steed, Devonport ; 
Henry A. Bagg, London ; Frederick J, Crabbe, Southsea ; Arthur 


Garrard, Forest Gate, E.; Benjamin J. Thomas, Devonport; ° 


Maurice B. Dalby, Gateshead; Thomas Wadhams, Wolverton; 
Oliver 8, Spokes, Crewe; James Crone, Charlton, Kent; Alexander 
B. Sowter, Glasgow; Fred Sykes, Huddersfield ; Frederick E. 





Rebbeck, Belfast ; Frank W. Harris, Swindon, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves ——T the opinions of our 





THE DERAILMENT OF TRAINS. 


me to call attention to a great defect in Board of 
Trade reports on that class of railway accidents in which the 
inte leave the rails. No attempt whatever is made to explain 
poses ns hy derailment takes place, and we are ee a 
ren information which ought to be extremely useful, 

or ke, for example, Col. von Donop’s report referred to on e 
a4 of Tue ENGINEER last week, A train ran off the rails at West 
‘rovdon. It is quietly assumed that the train was derailed 
| ne roid spread; but I would rot hang a dog on the 


SiR, Permit 


| use of the re-heating surface. If I recall correctly, the gain was 
| between 2 per cent, and 3 per cent. of all the steam supplied to 
| the engine and jackets, with a fur.her gain of as much more if 
| account were taken of the heat returned to the feed-water by 
| mingling with the receiver-jacket drip. A gain of 5 per cent. on 
the total steam consumption is worth having if there were no 
other advantage accruing from the use of a re-heating receiver. 
| But the gain would not have been nearly so much relatively had 
the cut-off in the high-pressure cylinder been as late as was the 
case in the engine referred to in the paper. I agree entirely with 
Mr. Riekie that the compound engine gives its best performance 
with a large ratio of expansion in the first cylinder. With an 
initial pressure of 175 lb. gauge the engine described should 
expand the steam from thirty-five to forty volumes. 

ut the chief value of a large superheating receiver in such an 
engine, though vaguely touched upon by Professor Weighton in 
the body of his paper, is not at all wide'y realised. I do not advo- 


because poco 5 were I a juryman, According to the report, the | cate the use of a re-heater simply because of a reduction in the steam 


svidence i ; 

vail were l4in. wide of gauge. 

the line spreading, the inside wheel dro 
a coach wheel is about ¢ 


Tr d of . - . 
The trould leave the inside wheel with a bearing of 2in. 


he circumstance 
pout se of the Hanges of the coach wheel. 
sJapsed since the tires were turned up! What was t 
a the axle-boxes’ How about the level of the buffers / | 
be jort stands it is impossible to form any accurate conception of | 
A the train left the road. It is easy to say that if the line had 


been in gooc ; 
gomething more than this. 


down between the rails. 
4in, wide, and a spread of 
Under | 


Now, when trains are derailed by | consumption of 5 per cent., but 





es the first thing a railway man would ask was the | case of the Cooper-Corliss engine. 
How _ a time had | general way that an engine of the Rockwood ty 

1e condition | cent. more without the re-heating surface than with it. 
As the | mate takes account of the re-heating surface itself, 


cause of the effect of the re-heater 
in — the mean effective pressure of the whole engine, referred 
to the low-pressure piston. If this effect was ‘‘marked” in 
Professor Weighton’s engine, it was very much more marked in the 
In fact, it may be said ina 
costs 15 per 
This esti- 


With regard to the loss of brake borse-power alleged, as a result 
of Professor Weighton’s experiments, to be a result of re-heaters, 


1 order no accident would have happened, but we want | the friction load of the Rockwood type engines never exceeds 6 per 
| cent, of the normal indicated load, so that the effect of the slightl 


Another and almost similar accident occurred near Kilmarnock | superheated receiver steam upon the friction load of the engine is 


on May 19th. Keys had been taken out of chairs at a crossing. 
The engine and tender kept the track, but the train was derailed. 
Col. Yorke, reporting, assigns as a cause the removal of the keys. 
The action, or inaction, taken to protect the line is quite similar to 
what occurred at West Croydon, ‘‘ From the brief account,” runs 
the report, ‘‘already given and from the evidence it will be seen 
that the principal blame for this derailment lies with foreman 
Bernard Ferry. Although the repair he had to execute necessitated 
the removal of the chair at the point of the crossing, and the 
withdrawal of the keys from six adjacent chairs, thereby 
rendering this line unsafe, this man took no steps whatever to put 
out a flagman or flagmen for the protection of the traffic or of his 
gang. He contented himself with telling the signalman what he 
was about to do, at the same time informing him that the opera- 
tion would occupy ten minutes. Again, when after the lapse of 
{0 or 45 minutes he found that, owing as he says to the 
inexperience and want of skill of the men in his gang, the new 
chair had not been fixed, he took no steps to warn the signalman 
that the work was still incomplete and the line unsafe, although 
he must have been aware that the 8 a.m. train was due to leave 
Kilmarnock.” Not a word is said as to why the removal of the 
keys caused derailment. I append a sketch copied from the report. 
The keys marked with a cross were out. That marked y had a 
key loosely stuck in, which fell out after the tznder had passed. 
Now it will be seen that there was a guard rail on the left-hand 
side, and the flange must have mounted this in order that the 
train should leave the line. Furthermore, as the wheels were 
supposed to be pushing the front rail out, they must have 
remained on that rail and carried it with them. What then was the 
part played by the guard rail? Some detailed account of the 
process of derailment is urgently needed. 

Every one versed in the working of railways knows that very 
curious and almost inexplicable things take place. J have seen a 
goods van fly shunted into a siding, and when running at about 
three miles an hour quietly run its leading wheels off the rails for 
no ostensible reason that I could discover by examining wheels 
or rail. I have seen a goods train come to a stand alongside a 
passenger platform, for signals, on a straight road, and the six- 
coupled engine leading it leave the rails almost the moment the 
train started again. I knew a sharp curve into works, the outer 
rail was raised about 3in, The works locomotives were constantly 
running off outside, the rails were raiseJ, and then they ran off in- 
side, finally they were laid nearly at the same height, the 
superelevation being very small; then there was no more trouble. 

May I venture to assert my conviction that the problem of derail- 
ment demands a thorough thrashing out, and that I think its dis- 
¢ission in your pages could not fail to be useful. 


Bedford, August 30th. Buu HEAD. 





RE-HEATERS. 


smr,--As the trend of the discussion on Professor Weighton’s 
paper read at the recent Newcastle meeting of the Institution of 
Mechanical Engineers seemed to be to cast discredit upon ‘the 
American practice ””—as it was curiously described—of using 
te-heating receivers in compound engines, and as Mr, John Riekie 
in the last issue has put his finger on the precise point about which 
the discussion should have turned, I beg to add a few remarks, 
being myself an American engineer, and a believer in superheat- 
ing receivers. 

In defence of my belief I would like to point out that almost | 
without exception those engines using saturated or slightly | 
superheated steam which are most economical are provided with | 
re-heating receivers, and, I may add, work with the highest 
attainable vacuum. I refer to the engines using not only 12 lb. 
of steam per I.H.P. per hour, As American illustrations of such | 
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so small in a well-lubricated engine as to be 
within the limits of error in the use of the 





indicator. AMERICAN ENGINEER. 
Nottingham, 
Sirn,—I have been very interested to 


note the conclusion Professor Weighton has 
arrived at concerning the necessity for 
stating steam engine efficiency in terms 
of brake horse-power instead of indicated 
horse-power. More than ten years ago the 
firm I am connected with, Messrs. Belliss 
and Morcom, realised the fallacy of stating 
results on an indicated horse-power basis, 
and have ever since consistently advocated 
making investigations and stating perform- 
ances on the is of actual output—per 
brake or electrical horse-power. 

About eighteen months ago our attention 
was called to the fact that re-heaters were 
becoming very much the fashion, and appa- 
rently in the States this would have been 
considered quite sufficient reason for pro- 
ceeding forthwith toapply them. But here 
in England we are a little less rapid and impulsive in our actions, 
and like facts to go upon. We, therefore, constructed a re-heater, 
and, having applied it to one of our engines, carried out a series 
of experiments. The result of these tests was to convince us that 
we had nothing to gain from re-heating, at any rate with quick 
revolution triple-expansion engines using saturated steam. The 
heater was arranged so that part of the steam on its way to the 
engine could be diverted through it and warm up the steam in 
both first and second receivers. The result, broadly speaking, 
was that the consumption at full load was made worse, and at the 
lower loads improved by the action of the heater. At the full 
load it came out nearly 10 per cent. worse, at half-load 14 per cent. 
better, and at quarter-load 114 per cent. better. 

We also made trials with steam moderately superheated, which 
were more in favour of the re-heater. At full load the consump- 
tion was only 24 per cent. worse, at half-load 5 per cent. better, 
an at quarter-load 10 per cent. better. 

The tests without re-heater were taken with the heater in 
position, but without steam passing through it. It is necessary 
to explain this, as tests subsequently made on engines from the 
same drawings, but without any re-heater, went to show that if 
the re-heater had been altogether removed the results obtained 
would have been still more adverse to it. 

ALBERT CHARLES PAIN. 
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Birmingham, August 27th. 





Sir,—In my letter on the above which you kindly published in 
your issue of August 22nd, two mistakes have crept in which I 
should like to point out. From the copy by me the printer 
appears to have made me say in the second paragraph that the 
cutting off late in the high-pressure cylinder is not nearly so 
economical as cutting off early in ‘‘the high-pressure cylinder.” 
This should read ‘‘two high-pressure ones.” I point this out, as it 
makes a vast difference ee compounding is adopted. The other 
mistake is a slip on my part. I advocate a ratio in cylinder area 
of about half that now in use. The ratio should therefore be as 
5 is to 4, and not 5 to 2. Thanking you in anticipation. 

Dumbreck, August 25th. JOHN RIEKIE. 





THE DECLINE OF THE BRITISH ENGINEER. 


Srr,—In the recent discussions upon the apparent loss of status 
of the engineering firms of this country, in relation to engineering 
work abroad, there does not appear to have been any reference to 
the possibility of the cause being found in the totally inadequate 
salaries paid to the assistant engineers at the present day. The 
main part in the design, supervision, and responsibility for any 
engineering work devolves on the ass stants, in either the civil or 
mechanical branches of the profession, and yet the majority of 
these assistants are thankful to obtain the wage of an ordinary 
artisan, and frequently have to be content with the wage of an 
unskilled labourer. It is true that a man is worth what he can 
get, but there are afew employers who disregard the ‘market 
values,” and pay a wage compatible with the amount spent on the 
education and training required for the profession, But un- 
fortunately these employers are few and far between, and mean- 
while the absolute lack of interest, and consequent lack of 
initiative on the part of the assistants, is producing the :pparent 
decline of the British engineers, and gives rise to the oft-quoted 
saying ‘‘ that we must wake up.” S. A. H. 

September 2nd. 





THE GARDEN CITY PROJECT. 


Sir,—Without going so far as to say that whatever is abstractly 


engines | may name the Leavitt compound and triple-expansion | right and desirable must, ipso facto be. feasible, it surely may be 
pumping engines, the E. P. Allis triple-expansion pumping | conceded that to combine in one scheme a number of ideas ‘each of 


engines, and the Rockwood compound mill engines. | 

A Cooper-Corliss mill e 
—that is, with large cylinder ratio and large re-heating receiver— 
recently gave the I.H.P. ona steam consumption of 11‘2 lb. per 


which has been proved in itself practicable cannot be dismissed as 


ine arranged on the Rockwood method | impossible. Yet this is all that the Garden City Association pro- 


ses, 
For several years past there has been an isolated movement of 


hour, ‘The coal consumption of the engine alone was slightly in | manufacturers into the country, in several instances, notably at 
excess of one pound per I.H.P. perhour. The cylinder dimensions | Pullman, U.S., sufficient land has been previously acquired to allow 
Were l6in. by 48in. for the high-pressure and 40in. by 48in. for the | of the industry reaping all the profit arising through the resulting 


low-pressure, 


The boiler pressure was 175 lb. by the gauge, and | enhanced value of the site, while in one or two cases the firms have 


the vacuum was about 27in. The re-heater contains 600 square | allowed part of this increment to go to the benefit of their em- 


feet of tube surface, and is supplied with boiler-pressure steam. 
The boilers are of the Manning upright fire-tube type, which 
slightly superheats the steam. 

In partial corroboration’ of the views of Professor Weighton, 


| 
| 


av Indeed, it is not an absolutely unprecedented phenomenon 
or a landlord to allow the entire rent paid by a tenant to be 
devoted to the improvement of the property. Professor Marshall 
has pointed out that many manufactures are carried on in localities 


d on the tests of his small and unrepresentative engine, I may | entirely unsuited to them, and every industry started in a new 


State that Mr, 


Cooper-Corliss engine, found a very slight gain only, due to the | economic law to remove it from its ancient location, 


Barrus, the engineer who made the tests on the | neighbourhood is a disproof of the contention that it is contrary to 


Messrs, 





Chivers have shown that fruit may be preserved where it is grown, 
and bicycles are sometimes made in aa places than Coventry. 

As for laying out a town from the outset with a view to the 
accommodation of the maximum population it may be expected to 
reach, the experience of betes a and the proposed Australian 
capital show that this is conceivable, while the limitation of popu- 
lation is not only desirable but actually carried out on many 
suburban and rural estates. Many landlords also prohibit the 
erection of any but sightly hou-es on their land, and others 
rigorously forbid the follution of the air or vater by smoke or 
sewage. 

The fact is that, were we not reconciled to it by long and bitter 
familiarity, nothing could possibly appear to us more unreasonable 
and impossible than our present unorganised, harhazard, senseless 
no-system, which, while evercrowding still greater multitudes into 
our filthy, seething, gloomy, hideovs towns, renders country pur- 
suits so unprofitable that it is not even worth while to pluck fruit 
hanging from the trees or prevent large tracts of fertile land from 
being covered with weeds. EvacustTes A. PHTPSON,. 

/ 151, Strand, London, W.U., 
August 30tp, 


LOCATION OF A CIRCULAR CURVE. 


Sir,—I will be very glad if the enclosed solution on circu'a® 
curves will be of any practical usefulness to your young readers :— 

How to find the vertex and tangent points of a circular curve 
that is to be laid out in the centre of a road, and which must con- 
nect two tangents already fixed, the intersection of these being 
inaccessible. 





Select a point T!, supposed to be the point of the tangent, and 
place pins 10 metres apart, following the centre of the road as 
nearly as possible ; select one of them, not very close to the end— 
supposed—of the curve and take from it the tangential angle N 
of eight or ten chords, to deduct the average for a 10 metres chord ; 
divide half the tangential of total curve by this angle to obtain 
the number of chords from tangent’s point to the vertex, and fix the 
last pin of these chords, u ; leave the transit in T!, give the 
angle M, being the half of the total tangential, and mark the 

int ); take the half of a/ and make the correction of T!. 

ove the transit to T, take directly the angle Z, and divide again 
by the number of chords from T to +, and deduct the tangential 
angle, a second time, for a 10 metres chord. 

The tangential of the total curve will be obtained by the sum of 
deflections from tan to tan. Luis JuLio BLaNco, 

Caracas, July 30th. 





SCALE PREVENTION AND STEAM JACKETS. 


Sir,—If petroleum is still used on board of his Majesty's ships 
for the prevention of scale, could some engineer not give us his 
experience with it’ The scale question is a most important one to 
many, and one it seems impossible to get satisfactory information 
about. Some will analyse the feed-water, and offer to provide 
compounds to prevent scale formation, but at a prices, 
Then all sorts of boiler compounds are offered which are quite 
ineffective. 

Why cannot the Institution of Mechanical Engineers take up such 
really important matters and thrash them out! Many engineers 
are placed in positions where it is almost impracticable to experi- 
ment effectively ; reliable informaticn to such is a great boon. 

To turn to another subject, the thought has repeatedly come to 
me regarding Professor Weighton’s experiments at Newcastle, 
‘* Would the same results be obtained with engines developing, say, 
eizht times the horse-power?” The ratio of exposed surfaces to 
the cubic feet of steam is different. Then, again—itis the vacuum 
tests I think of—is there no difference with large engines having the 
condenser directly at the back of the low-pressure cylinder and 
those having the condenser in line with the crank shaft! I refer to 
horizontal and mill engines. There is a greater distance between 
the cylinder and condenser in the one case than in the other. 
One point has often impressed me regarding tests in general, that 
is, that they are generally made on engines effectively loaded. As 
a matter of fact, with auxiliary engines, which form so large a part 
of mill and factory plant, the point to find out is what is the best 
point of cut-off and the best vacuum for underloaded single- 
cylinder condensing engines, BEECHWOOD. 

August 25th. 


PETROLEUM FOR BOILERS. 


Str,—Seeing in THE ENGINEER of August 5th, 1902, an inquiry 
about mineral oil for boilers, to remove scale, it will do so to a 
certain extent, but is injurious to the boiler. If your correspon- 
dent will write to me, I will give him further information. 

31, Towngate, Leyland, near Preston, THomas WEik, 

August 29th. 








Tue Repvort or Dr. T. E. THorre, the Principal Chemist 
of the Government Laboratory, upon the operations of the 
Laboratory for the year ending March 31st last, states that durirg 
the year the work of the Customs branch has more than doubled 
in magnitude, the increase being due chiefly to the imposition by 
the Budget of April, 1901, of duties on sugar and cognate sub- 
stances, and on the numerous articles in the manufacture of which 
these substances are used. The actual number of samples sub- 
mitted for test was 64,560, as compared with 34,434 in the pre- 
ceding year, being an increase of about 30,000 samples. The 
number of analyses and examinations made in the Excise branch 
of the Laboratory amounted to 80,893, or 8471 more than in the 
preceding year. 


Iron TRADE AMALGAMATION.—An arrangement has been come 
to for rendering more complete the already close association 
between Messrs. Dorman, Long and Co. and Messrs. Bell Brothers, 
Limited. The former firm has for the last three or four years been 
the holders of half the ordinary share capital in Bell Brothers, and 
it now proposes to acquire from Sir Lowthian Bell and his family, 
who are the holders, the remaining half, Sir Lowthian Bell, and 
three other directors of Bell Brothers, joining the board of Dorman, 
Long and Co., and Sir Lowthian Bell becoming chairman. It is 
pro at the same time to raise further capital for the extension 
of the company’s works. The present capital is therefore to be 
increased to £1,000,000, and the £250, remaining after the 
allotment to Sir Lowthian Bell and family is to be offered to the 
shareholders of Dorman, Long and Co, at par. A meeting of the 
shareholders has been called for Thursday next, at which resolu- 
tions will be submitted for carrying out the scheme, 











242 THE ENGINEER Sepr. 5, 1909 
REPORT ON THE WORKING OF AMERICAN generally admitted, that when this has been done the heavier rail | pec anay # pr apt Phar asi Pkg rate, this shows y - 


RAILWAYS. 
By LigUTENANT-COLONEL W. V. CONSTABLE, R.E. 
(Continued from page 195.) 


(44) It will be noted that the Paris Congress inclined to the view 
that supported or bridge joints were the best, and I have always 
wanted to carry out trials to test this opinion. On the face of it, 
it has seemed to me to be reasonable to suppose that if the rails 
can be made of hard enough material so as not to let the heads 
wear unevenly at the joints, the best joint is one where the rail 
ends rest cither on a substantial sleeper or in a chair or trough, or 
any support which bears on the two adjacent sleepers. On the 
L. and N.W. Railway, where the new rails are 60ft. long and 103 Ib. 
in section, the carriage superintendent told me that the stock ran 
perfectly and suffered no unusual damage, and it has not been 
proved, so I think, as many people suppose, that a heavy stiff road 
1s more injurious to stock than a more elastic road. The experi- 
ments made in America, on the contrary, show the agg ye of the 
heavy stiff road, as effecting repairs to rolling stock, and when we 
have in America engine axle loads of 23 tons and over, and in 
England, so I am told, of 20 tons, the stronger the rail joint can be 
made the better it must be. 

(45) On the N.Y.C.R.R. the best joint is considered to be the 
one where the rail ends rest on a sleeper and the fish-plate bridges 
three sleepers, the ones on each side of it being close to it; the 
rails are 30ft. or 33ft. long, though some 60ft. in length are being 
used. The 30ft. rails have 18, and the 33ft. 20, 9in. wide sleepers 
under them, and the ends of the rails rest on a tie-plate on the 
joint sleeper—Wolverhampton pattern. The fish-plates are 3bin., 
40in., or 42in. long, of angle iron pattern, and have six bolts. This 
permanent-way makes a splendid road, and is to be the standard 
between New York and Albany, and I can testify to its excellence 
from experience in travelling on two occasions by special trains 
on that line. The joints could not be felt at all, even where the 
rails had been down since 1892 and had 125 million tons of traffic 
over them, and they were considered capable of standing 75 million 
tons more. 

(46) Personally I consider thissupported joint, Fig. 1, to be the best 
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Preportionate 


reas 
Head 40°8% 
Web 20 5% 
Base 35 7% 
Total 1/00 0% 
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Fig. 1—-SUPPORTED RAIL JOINT 


I saw in America, and the opinion of the N.Y.C.R.R. authorities, 
who, like the P.R.R., have tried every kind of joint, is that the 
stremmategraph and other instruments for recording the stresses 
and deformations in the track show that this is the best joint tried. 
It is also a cheap joint, and I would strongly suggest that it be 
given an exhaustive trial in India. I would, however, like to sca 
the fish-plate made a little thicker, and bearing plates put on each 
sleeper, and certainly at the three joint sle pers that the fish- 
plates rest on. I was told, however, that it took 90,000 Ib. strain 
to move the rai's inside the 40in. fish-plates, the frictional resist- 
ance being 4500 Ib. per lineal inch of plate. These plates, too, are 
made of a very high grade steel, possessing an clastic limit of 
55,000 Ib. per square inch. I would also suggest that the P.R.R. 
standard joint No. 1, elsewhere described, be tried in India. 
(47)2The B, and A.R.R.’s joint is a fairly good supported one, 


~ Swe Wiew oF SpLicé-Joinr 
For THE Main Line of Pennsyivania RR 


| would be preferred. 


(50) On the Central illinois R.R. there are eighteen sleepers to the 
30ft. rail, whilst on the Chicago and N W.RR 

to eighteen, and the standard under adoption on the latter railway 
is seventeen. 

(51) Just east of Pittsburg on the P.R.R. | inspected one end of 
alength of 1000ft. of rail, the ends of which have been made to butt 
tight against one another, leaving no expansion. 
section are anchored firmly into the formation, and anti-creep 
chairs bolted through the rail are used in addition to the ordinary 
deep angle iron fish-plates at the joints. But although the experi- 
ment, which had not been under trial very long, was considered 
satisfactory, it is doubtful if it would succeed in India. 

(52) The superintendent of the division of the P.R.R., west of 
Pittsburg, took me out some thirty miles from Pittsburg and back to 
see the road, andit was evident that the 851b, rail—no 1001b section 


being used west of Pittsburg—did not make as good a road as the | 
100 Ib. track The fish-plates are six-bolted ordinary angle iron | 


ttern, and the road was not quite up to the standard of the best 

ndian trunk lines. 

(53) The U.P.R.R. use by preference a 42in. fish-plate, the joint 
resting on a sleeper. They use seventeen sleepers, 8ft. by Sin. = 
Sin. to a 30ft. rail, and tie or bearing plates are being put on eac’ 
sleeper. 

(54) The Denver and Rio Grande and the Burlington Missouri 
R.R. follow the same standard, but they also have many four-bolted 
fish-plates in the line, and their joints are weak and down. 

(55) The fish-plates used by nearly allthe railways centering at 
St. Louis are of the usual type, but with the exception of the 
Burlington, and the Illinois C. Rk. most of the railways converg- 
ing on this station used the suspended joint wi'h sleepers very close 
to the joints. 

(56) On the Rock Island and Pacific R.R. the sleeper is put 
under the joint, the usual angle iron fish-p'ate resting on the central 
and adjacent sleepers. 

(57) On the New Jersey division of the Central Railway of New 
Jersey the standard fish-plates were about 36in. long with six bolts, 
and they embraced both the upper and lower surfaces of the flange 
of the rail, almost meeting underneath, whilst their ends rested on 
the two sleepers nearest the joint, the joint being between the 
sleepers spaced close together ; this is called a continuous joint, 
and is really a bridge joint, but it is vertically weak for the weight 
of metal put in it. 

(58) The Philadelphia and Reading, and the Baltimore and Ohio 
railways are adopting this continuous joint as their standard, and 
the general superintendent of the latter railway at Baltimore said 
he considered it to be an excellent joint. Between Washington 
and Pittsburg the continuous fish-plate adopted, however, is four- 
bolted only, and is 24in. long. 

Eventually the P.R.R. Co. has come to prefer a modified 
Bonzano joint, and I append—Fig. 2—a picture and description 
of this patent joint, in which is shown the standard P.R.R. 
joint. I think the joint is a good one, and is vertically strong, 


but all the same, I have a predilection for a sleeper under the | 


joint. Tie or bearing plates under the rails are only considered 
good when fixed on every sleeper, the only reason for omitting 
them being economy. I may say that 20 miles of track between 
Altoona and ci all are used as an experiment ground for 
trials of permanent way. Iam able, through the chief engineer's 
kindness, to supply also a ferrotype showing the number of 


sleepers, their dimensions and proportion of bearing surfaces, on | 


the P.R.R. and some other important lines, including the L. and 
N.W. Railway. 

(60) As regards the question of heavy rails and long rails, the 
chief engineer was strongly in favour of a 100 lb. section, which 
is the standard on the P.K.R. east of Pittsburg, and he said it 
had been suggested that by-and-bye a 1201b. section rail might 
be necessary, and this is not impossible. He said that new rolls 
were now being used at the mills, and the quality of the metal 
was satisfactory, and he preferred, as do the N.Y.U.R.R., a hard 
metal. As regards 60ft. rails, he said he did not like them, because 
they had been found to expand and contract abnormally, and 
crept a good deal under heavy freight traffic, but I think this 
occurred, as on the B. and O.R.R., on down grades in the direc- 
tion of the traffic. Rails 100ft. long had also been tried, and 
were not liked for the same reasons. On the Camden-Atlantic 


City Branch, however, where the traffic, though very fast, was | 
light and chiefly confined to passenger service, the 60ft. rails had 


given satisfaction. 
Bullasting. 


(61) Ballast hopper cars carrying 80,000 Ib. to 100,000 lb. are 
being generally used now. The metal drops between the rails, 
and a board or plough is fixed to the end car and the car is 


pushed along at about two miles an hour and levels the ballast | 
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. there are sixteen | 


The ends of this | 


Oil Sprinkling of Ballast. 
| (62) Both the general manager and the chief eng; 
| P.R.R. at Philadelphia gave me their opinion ra Of ‘the 
| sprinkling the ballast, and the latter furnished mo with 
| phlet on the subject, which I attach (as Appendix J N pam. 
opinion was that for speeds not exceeding 40 to 45 mii¢ The 
dusty road it was most efficacious, and the chief enginess ona 
sidered it was certainly worth a trial in India For Mc" 
| speeds, especially where fine grit, sand, or small gravel was her 
although the oil sensibly kept down the dust, still g ey 
amount of dust tlew about, and it was then more objection 
than ordinary dust, as it consisted of a mixture of oil Pe 
| For stone ballast it was not considered necessary, No ue, 
| plaints from the pl+telayers had been received ; on the omar 
it was helpful to their work. It is still being used by the p Rr 
especially at small crossings in the country, and for tracks ei? 
the ballast is gravel, and for many poor tracks where the g ae 
is low. During the first year two applications are necessa re 
after that one is usually found sufficient. "Ys bat 
| At first the cost was trifling, as the almost worthless thi 
| refuse of petroleum was used, and it cost only 40 dols, a mile % 
| (63) The N.Y.C, and H.R.R. engineer of maintenance Hud 
| Division, told me, however, that the cost was so ‘ ri 
| his railway as much as 190 dols. a mile of double 
| thought it would be cheaper to ballast the line wit 
| would cost 1500 dols. a mile of single track. 

(64) The N.N.H. and H.R.R. have had one year’s trial 
sprinkling, and they were not quite satistied it was 
| as the speed of their passenger trains is high, somet 
| 60 miles an hour between stations. 

(65) The B, and A.R.R. have had three years’ trial of oi] g 
ling. The general manager told me he considered jt was 
success, and that it was certainly effective if oil could be ae 
cheap. During the second year they had one or two complaints 
in the hot weather from passengers who complained of a spmy 
of oil and dust falling on their persons or clothes. Their balla 
is gravel, but is dusty and dirty. 

The chief engineer and general superintendent also told mm 
they thoroughly believed in it, and that it cost 50 dols, per 
mile of single track for a dose of 1000 gallons of oil per mile 
the first application, however, consisting of 2000 gallons per 
mile. I rode over the line in June, and I am certain the dust 
was much less than it would have been had no oil sprinkling 
taken place eleven months before. I do not prophesy that jt 
will be a success in India where, in the hot, dry weather, not only 
the formation, but the country on each side is covered with 
dust ; but for sandy road beds, where fair speeds are att ined 
and where oil can be purchased cheap, it is certainly werth q 


| trial. 
(To be continued.) 
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EBENEZER WALKER.—The carly days of marine engineering, and 
the genesis of one of the most noteworthy concerns connected 
therewith, are matters forcibly brought to mind by the death of 
Mr. Ebenez:r Exskine Walker, aged ninety, who for over 
thirty-five years was a trusted official in the works of Randolpi, 
Elder and Co., shipbuilders and engineers, afterwards John Elder 
| and Co., and now represented by the Fairfield Shipbuilding and 
| Engineering Company, Limited, Govan. Mr. V 


Walker, who bad 
retired from the service of the firm in 1881, for a number of years 
thereafter acted as secretary to Mrs. Elder, the widow of the 
renowned engineer who was chiefly instrumental in building up the 
reputation of Fairfield, and of the Clyde generally, for marine 
engineering. Coming from the romantic village of Doune, Perth- 
shire, in 1845, Mr. Walker entered the service of Mr. Charles 
Randolph, whose millwright business was then carried on inCentre- 
street, Tradeston, and he saw the various changes in the firm and 
the upbuilding of the. business which in due course found a fitter 
and more adequate situation at Fairfield. Mr. Walker for a long 
sere held the post of cashier to the firm, and when in 1876 the 

ead office was removed from Centre-street to Govan, he was the 
last member of the staff to leave the old premises. In 1541} 
ceased to take an active part in the business, and by degrees 
retired from it altogether. 

EXPERIMENTAL TANK.—Messrs. John Brown and Co., Limited, 
of Clydebank, have decided to construct in their yard a Froude 
| tank for experimental purposes with ship models. William 
Denny and Bros., Dumbarton, established a tank for similar pur- 
poses about nineteen years ago, and it has been found a special 
and very valuable adjunct to their shipyard ever since. Tanks 
have since been established in Italy, Russia, Germany, and 
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the fish-plate being stout in section; but it is only 20in. long with | 
four bolts. Its foot, however, extends lin. to 14in. beyond the | 
foot of the rail. It would, I think, be better if it were longer, with | 
six bolts, and were supported on three ties. This line, which is one 
of the oldest, and has one of the best roads in America, has never 
had anything but the supported joint. 

(48) The N.Y.N.H. and H.R.R.’s joint is a suspended one with a 
four-bolt ordinary angle iron shape fish-plate. It is weak, and the | 
joints are down even with a 100 lb. section rail. Itis the one defect 
in an otherwise first-class track. 

(49) I may say that I found a few managers out West, who had 
tried them, objected in a measure to the 100 Ib. rails, simply because | 
they thought those tried did not wear well. This is because in | 
many workshop plants the same sized blooms had been used for the | 
75 1b. as for the 100 Ib. rail, and, consequently, the rolls did not do | 
the same work on the heavier rail. This defect, however, has now | 
been remedied, sv the P.R.R. and N.Y.C.R.R. tell me, and it was | 





Fig 2- MODIFIED BONANZO RAIL JOINT 


to about rail level, clearing also a flange way. It is said not to 
obstruct traffic, and it might with advantage be tried in India, 
as its rate of progress is rapid and consequent hire of rolling 
stock is low, and this, after all, is a large factor in the cost of 
ballasting. The quantity deposited can be regulated by the 
extent to which the bottom doors are opened. e U.P.R.R.’s 
ressed steel ballast gondola cars carried 80,000 lb., weighed 
2,800 lb., and were 36ft. long over sills. The N.Y.C.R.R. use 
the 100,000 lb. capacity car extensively. It carried 110,000 Ib., 
and the engineer of maintenance of the Hudson Division told 
me they liked them very much, and that a car only took one 
minute to unload, and that a train of thirty cars could be 
unloaded and the track made clear for traffic in half an hour. 
Each 110,000 Ib. car weighs 34,000 lb., is 46ft. long over body, 
and has 8ft. 10in. sides, and carries 38 cubic yards of ballast. 
They also told me they were using ordinary high-sided pressed 
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America, and a second establishment of the kind is at present being 
organised in the latter country in connection with the University of 
Michigan. A tank has been advocated for the University of Glas- 
| gow in connection with the John Elder chair of naval architecture 
| for a number of years, and the propriety of establishing one at 
| which the various Societies concerned with naval architecture and 
| marine engineering—as well as other firms—might derive informa- 
tion has been discussed, and is now in process of actual realisation 
in London. John Brown and Co., Limited, determined on having 
their great works at Clydebank as self-contained as esible in all 
special as well as ordinary respects, have decided on_ building 
a tank for their own use, and the work of forming the basin, which 
will be constructed of bricks and cement, has already begun. 
Although precise particulars as to size and construction are as yet 
kept private, it is safe to assume that the tank will be up to date 
in every respect, and a valuable addition to the equipment of the 








steel hopper cars, which worked satisfactorily, except that it was 


Clydebank establishment. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

tion of the finished iron and steel trades remains steady. 
The usual summer contracts are nearing completion, and inquiries 
are beginning to be made as to the probabilities of autumn busi- 
ness. here was a fairly good attendance on 'Change to-day— 
‘yhursday—in Birmingham, and rather more disposition on the 
part of buyers was evidenced to enter into negotiations. Finished 
jron quotations were as follows :—Marked bars, £8 10s.; Earl of 
Dudley’s brand, £9 2s. 6d.; second grade, £7 10s.; common un- 
marked bars, £6 12s. 6d. to £6 15s.; North Staffordshire bars, 
£6 15s.; angles, £7 10s, to £7 15s.; sheets, singles, £7 12s. 6d. to 
717s. 6d.; doubles, £7 15s. to £8 ; trebles, £8 7s. 6d. to £8 12s. 6'.; 
galvanised corrugated sheets, f.o.b. Liverpool, £11 5s. to £11 10s.; 
hoop iron, £7 5s. to £7 10s.; nail rod and rivet iron, £7 5s. to £7 10s.; 
and gas strip, £7. Makers reported a better inquiry for strip for 
tube-making purposes. Galvanised iron made locally has to meet 
with a good deal of competition from firms more favourably 
situated on the coast. 

In the steel trade the demand for engineering sections is 
improving, and there is a fair sprinkling of orders on account of 
building material. Steelmakers quote Bessemer billets £4 15s. 
to £5, best Siemens billets £5 to £5 5s., mild steel bars £6 10s. to 
£7, steel plates £6 10s. to £7 10s., steel girders £6 to £6 5s., 
steel angles £5 15s, to £6 5s. There is a good deal of competi- 
tion from the Continent ; German Bessemer billets, it is stated, 
can be obtained at about £4 10s to £4 12s. 6d., delivered Birming- 
ham. These prices also cover tin-plate bars, and it is reported 
that plate and sheet makers have placed substantial contracts. 
With such prices it is possible to do a better business in steel than 
in iron sbeets. Belgian bars and sections are also being freely 
cffered at figures very much below those quoted locally. For bars 
£5 lis., delivered Birmingham, is asked, and for joists £4 15s., 
at Antwerp. 

In the pig iron trade new business is scarce, but all the present 
production seems to be required in satisfaction of contracts pre- 
viously booked, and quotations keep decidedly firm, with an 
upward tendency. The market is also supported by improved 
reports from other parts of the kingdom, consequent, it is under- 
stood, upon Transatlantic inquiries. Producers quote as follows :— 
Forge qualities, Staffordshire cinder, 50s. to 51s.; part-mine, 53s. 
to 55s.; all-mine, 57s. 6d. to 67s. 6d.; best ditto, 77s. 6d. to 80s.; 
cold-blast, 95s. to 100s. ; Northamptonsbire, 52s. to 53s. ; Derby- 
shire, 52s. 6d. to 53s. 6d.; North Staffordshire, 53s, 6d. to 54s. 6d.; 
and Lincolns, 56s, upwards. 

The interest in the ‘‘ owners’ risk ” question is not by any means 
slackening. The matter is being taken up by the South Stafford- 
shire Ironmasters’ Association, and recently, in response to an 
invitation from Sir Benjamin Hingley, a number of prominent 
members of the Association and of other traders interested, a meet- 
ing was beld, at which Sir Benjamin presided. The conference 
was private, but at its conclusion the following official report was 
issued :—‘‘ A meeting of the Ironmasters’ Association, together 
with others interested in the question, was held in Birmingham this 
day, August 28th, with respect to the recent demand of the railway 
companies that certain conditions should be agreed to and signed 
by each trader relieving the railway cotapanies from all responsi- 
bility, —— responsibility for loss of goods in transit. The 
meeting decided that the chairman should be authorised to obtain 
legal opinion upon the point at issue, and also to make an appoint- 
ment for a deputation to wait upon the railway managers to endea- 
vour to settle the question upon a reasonable and conciliatory basis. 
A further meeting will be held as early as possible.” It is evident, 
therefore, that in spite of their previous experience respecting 
demurrage and warehouse charges, the members of the Association 
have not given up all hope of being able to come to an amicable 
arrangement. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The ~ oe trade position in this district varies 
very considerably in different branches. In some special lines 
there is no scarcity of work, and business would seem to be improv- 
ing. This applies mainly to makers of special machine tools and 
the electrical departments of engineering. In most other directions 
the situation is reported as not at all satisfactory. So far as the 
ordinary run of engineering is concerned there is, if anything, a 
slackening off as ards new work, with competition to secure 
orders very keen, and the wide margin in tenders that are being 
sent in would app-ar to indicate that some firms are so badly off 
that they prefer to take work on unremunerative conditions rather 
than remain idle. Generally, however, the state of trade in the 
leading departments of engineering remains without really material 
change from what has been recorded of late. 

In the iron market here prices during the past week have shown 
no further advance, but a strong tone is maintained in quotations 
for anything like immediate delivery. This will probably continue 
so long as the pressure of American buying is kept up, but in 
anticipation of a slackening in this—which, of course, must come 
sooner or later—there are sellers in the market who are prepared 
to quote forward considerably under full current rates that haveto 
be paid on prompt transactions. Buying on American accounts 
has been forcing up quotations against home consumers, who, in 
finished iron at any rate, are unable to get a remunerative price, 
and with the home demand inadequate to maintain prices at their 
present level, there is a genera} lack of confidence in the future 
which prevents the development of legitimate trade heyond the 
covering of mere hand-to-mouth wants, consumers only in very 
exceptional cases being inclined to purchase at all far ahead. j 

The Manchester Iron Change meeting on Tuesday brought 
together an average attendance, with only a very moderate 
business passing through. In pig iron buying generally was 
confined to small parcels for immediate pressing requirements. 
Supplies of local and district brands, however, continue so short 
that makers, where they had anything to offer, were not in a 
position to book large quantities, and some brands were practically 
out of the market. Lancashire makers, owing to the difficulty of 
obtaining either Lincolnshire or Derbyshire brands, have been 
steadily stiffening in their quotations, to 60s. 6d. less 24 for No. 3 
foundry, delivered Manchester. A meeting of the Lincolnshire 
makers was held last week. No change was made in the list basis 
rates of 48s. No. 4 forge, and 49s. No. 3 foundry, net, on trucks. 
The basis price, however, for No. 3 foundry continues simply 
nominal, as in most cases 1s. above this is the minimum quotation, 
and itis only in special cases that ular customers can renew 
contracts at 6d. over the list basis. Delivered Manchester, Lin- 
colnshire foundry may be quoted about 55s. to 55s. 6d. net. 
Derbyshire is _still practically out of the market; but as it is 
reported the disputes at the collieries have now been settled, this 
may remove the difficulties that the ironmakers have recently 
experienced in obtaining requisite supplies of fuel, and bring 
about an improved position with pot to the output of pig iron. 
Quotations for the present, however, remain little more than 
nominal at 58s, 6d. to 59s. net for No. 3 foundry, delivered here. 

About 4000 tons of Russian foundry iron—said to be equal in 
quality to Lincolnshire—which has recently arrived in Liverpool, is 
thee distributed in small trial parcels, at prices considerably under 

= of Lincolnshire, amongst consumers in this district. ports 
jd ) the success of these experimental trials vary considerably, 
= it is as yet too early to form an opinion as to whether Russian 
se 2 likely to become a serious competitor with local and district 

rands, but it is stated that large quantities are available for ship- 
nent to this country, 





For Middlesbrough foundry quotations remain at 61s. 4d. net, 

prompt delivery by rail Manchester. This figure is, however, very 
difficult to obtain, and for delivery three or four months hence 
there are sellers at 6d. to 8d. less, Eglinton is steady at about 
59s. 6d. to 59s, 9d.; Glengarnock, 63s. 6d.; and Gartsherrie, 
63s. 9d. to 64s, net, delivered Manchester docks. 
__Prices for forge iron are without quotable change at about 
55s, 6d., less 24, Lancashire, and 54s, 2d. net Lincolnshire, delivered 
Warrington. Large consumers report that although forge iron is 
scarce at most of the local and district furnaces, there are other 
quarters where supplies can be procured without much difficulty, 
and in addition there have been arrivals of Canadian forge iron 
that are helping to fill up the deficiencies of home production. 

Finished iron makers still report business coming forward very 
slowly, and trade in anything but a remunerative condition. For 
bars the list basis remains £6 15s. Lancashire and North Stafford- 
shire qualities, delivered here ; this figure, however, is only being 
got on comparatively small quantities, with some outside sellers at 
£6 12s. 6d. Sheets are in fair request, and steady at about £8 10s., 
but there is a considerable margin in the quotations of different 
well-known makers, which does not indicate a strong position in 
trade. For hoops the demand is quiet, with the Association list 
rates remaining £7 2s, 6d. random to £7 7s. 6d. special cut lengths, 
delivered here, and 2s. 6d. less for shipment. 

Business is fairly brisk in most branches of the steel trade, but 
chiefly, as noted last week, in structural material. The demand 
for hematites is only moderate, and although makers are firm at 
about 69s. to 70s. net for No. 3 foundry, delivered Manchester, 
there are lower sellers in the open market. Local made billets are 
steady at from jabout £4 17s. 6d. Warrington to. £5 Manchester 
net. Steel bars are generally maintained at about £6 12s. 6d. to 
£6 15s.; common plates, of which considerable shipments have been 
made to America, have hardened up on recent rates, and could 
scarcely be bought under about £6 53.; with boiler plates strong at 
£7 10s., less 25, delivered Manchester district. 

During an interview with Mr. E. G. Constantine, president of 
the Manchester Association of Engineers, who has just returned 
from a business tour through the principal industrial centres of 
the United States, I gathered a few facts with regard to the present 
position in the States which are perhaps of special interest in view 
of the large buying now fo! on of English iron and steel for 
American requirements. Mr. ‘Toudiniiins told me he had been 
much impressed by the marked indications of prosperity which 
characterised all the industrial centres he passed through, and the 
same condition of things, he was informed, prevailed generally 
throughout the States. Judging from what he saw, the present 
large requirements for all descriptions of iron and steel material 
were likely to be maintained, at any rate during the ensuing 
twelve months, as on every hand he found users in the greatest 
difficulty with regard to supplies to cover even pressing immediate 
wants. Everywhere industrial developments in connection with 
buildings of various kinds, works, and electrieal installations, were 
being pushed forward. One feature of American enterprise was 
the readiness with which capital could be obtained for new under- 
takings. ‘Ihe Americans were far more speculative than the 
people of this country ; they were prepared to take risks in regard 
to new enterprises which would probably ‘‘ hang fire” in England, 
and the taking of these risks in the long run apparently pulled 
them through to successful results, 

Turning to matters more directly connected with engineering, 
he was, he said, much struck by the elaborate and perfect system 
adopted gcnerally for the handling of heavy masses of material 
expeditiously and automatically, the quantities that could be dealt 
with in a specified time being far in excess of anything that was 
being done in this country. In the case of the supply of ore and 
minerals for the modern blast furnaces, all the operations, from 
the unloading from the ship’s hold to charging at the furnaces 
with the necessary lime, coke, &c., were performed by automatic 
mechanical arrangements, worked by electrical power, the inter- 
vention of manual labour being altogether dispensed with. The 
same remark applied to the steel works, the handling of ingots and 
blooms from the steel furnaces to the mills being also done auto- 
matically, chiefly by electrical, assisted in some cases by hydraulic, 
power. In fact, in the application of electricity in conjunction 
with automatic appliances for industrial operations, and the con- 
sequent large saving of expensive manual labour, works practice in 
the States was a long way ahead of the present English methods. 

There was another matter in which, to his mind, the Americans 
had an advantage in workshop methods over English firms. This 
was the greater rate at which they worked in the engineering 
shops, which was particularly noticeable in the administrative and 
draughting departments. Every man knew his job, and was 
always on the trot. From the manager downwards they were at 
it ding-dong all day, and for much longer hours than would be 
thought of in this country. They paid higher wages, it was true, 
but they got more work per man out of their employés than we 
did in this country. 

Having, however, said all this, which might appear to be in 
praise of America, it was only right to add that, having had the 
opportunity of examining their highest samples of engineering 
work, he cou!d honestly say that neither in design, finish, nor 
workmanship was it in any way superior to work of a similar class 
turned out in England. There was plenty of second-rate work to 
be found in America as elsewhere, and one or two of the much- 
vaunted establishments were certainly disappointing to him when 
he visited them. As the result of what he had been able to see in 
the States, he did not think that even with the advantages the 
Americans had in the larger scope of their enterprises, their 
‘* push,” and their up-to-date methods, we had much reason to feel 
pans. raga about their competition in engineering work in foreign 
markets, 

A new metallic packing—Redford’s patent—presenting several 
special features, has been brought out by the Spherical Metallic 
Packing and Engineering Company, Market-street, Manchester. 
This packing is entirely self-adjusting, and does not require a 
stuffing-box, but it can with equal facility be fixed in existing 
boxes. There are no side springs, and if the rod is out of align- 
ment the outer rings move freely one within tbe other in the form 
of a ball-and-socket joint, so that the anti-friction metal packing 
pieces endure no stresses from this cause. When not enclosed in a 
stuffing-box it is fully open to view, and can be seen yielding gently 
to every motion of the rod and at the same time rotating. When 
it is used in existing stuffing-boxes steam never enters the box. 
This reduces the clearance s in the cylinders, thus ensuring 
increased economy in fuel. The anti-friction metal pieces are the 
only parts likely to requirerenewal, and this can be effected in less 
time than would be occupied in packing a gland with soft packing. 
The arrangement is suitable for all classes of engines, and it is made 
with a special kind of anti-friction metal for use in connection with 
double-acting gas engines where the temperature is very high. 

A very steady tone is being maintained generally in the coal 
trade, and although the demand, taking it all through, remains 
slow, there is no great excess of production, and consequently not 
much surplus output on the anes to bring down prices. Pits are 
getting into more regular work, and it is exceptional where they 
are not running four to five days per week, with comparatively 
little of the output going into stock. 

The house-fire coal trade is just now passing through the ‘fag 
end” of the summer season, the spell of warmer weather tending 
if anything to restrict requirement, and, until the holidays are over, 
not much extra buying can be looked for. Collieries are holding 
— to their full list rates, which are unchanged from last 
month. 

In steam and forge qualities business moves on moderately. The 
inland demand continues fairly good, and collieries that are not 
largely dependent upon the shipping trade are moving away their 

roduction without much difficulty, with prices about firm at 

s. 6d, to 9s, per ton for good ordinary qualities at the pit, 
and a disinclination to contract forward at the minimum figure, 


Shipping business, however, remains unsatisfactory, and there are 





some low-cut figures for prompt cargo sales, 9s. 9d. being a very 
eneral quotation for delivery at the Garston Docks or the High 
vel, Liverpool. Contracts, however, would not be entertained 
at this figure, and for good qualities of steam coal 10s. is about 
the minimum quotation, with 10s. 3d. asked in some instances on 
forward contracts for delivery at the ports. In house-fire a 
tions there is more doing, and for ordinary qualities about 12s. 6d., 
delivered Mersey ports, is being got. 

Engine fuel is perhaps not in quite so strong a position as of 
late. Temporarily rather large quantities are being thrown on the 
market this week, owing to the stoppages of mills in Oldham and 
surrounding districts for the holidays. In addition to this, how- 
ever, there would seem to be larger quantities coming in from 
outside districts now that the disputes with the workmen are 
being gradually settled, and pits are getting back to something 
lixe regular operations. For the time being there is scarcely that 
stiffness in prices which has been reported recently, with, however, 
no actual quoted change on late rates. The best slacks rar ge 
from 6s. 6d. up to 7s. for some special sorts, but good medium 
qualities are readily obtainable at about 6s., and inferior sorts are 
to be bought from 4s. 9d. to 5s. at the pit. From outside districts 
slack is again being offered at very much below Lancashire 
quotations. 

Coke continues in brisk request, and although there is still no 
actually quoted advance on recent list rates, the general tendency 
is to harden, and where new business is put forward slightly higher 
prices are in most cases held out for. The average quoted rates 
may be given as exceedingly strong at 22s. to 24s. Lancashire 
foundry, and 13s. 6d. to 14s. 6d. furnace cokes at the ovens. 

Barrow.—There is a steady tone in the hematite pig iron trade 
of this district, and a good volume of business is being done by 
makers. Prices ruled steady at 61s. 3d. net f.o.b. for mixed 
Bessemer numbers, and 61s. 3d. net cash warrant sellers ; buyers 
ld. less. The warrant market is idle, because all holders are firm. 
Indeed, the disposition is not to sell iron, but to accumulate stocks. 
This week’s increase in stocks is shown at 2500 tons, and the 
aggr. gate held is 27,274 tons, or an increase of 12,328 tons since 
the beginning of the year. There are 37 furnaces in blast, com- 
pared with 35 in the corresponding week of last year. American 
and Canadian users of iron are still large buyers, and some large 
shipments have already been made across the Atlantic, to be fol- 
lowed by other shipmen‘s which have been arranged for. 
Spiegeleisen is in good demand at 90s. per ton net f.0.b. 

There is a good volume of business doing in native qualities of 
iron ore, and orders are coming to hand to a fuller extent than the 
tonnage raised from the mines can compete with. Spanish ores 
are, therefore, still largely bought. Native ores are from 12s to 
16s. net cash at mines, and Spanish at 16s. net cash at West Coast 

rts. 

The only weak points in the steel trade are those of shipbuilding 
material and heavy steel castings. The demand is quiet and the 
orders held are not very large, while prices are easy, £5 15s. being 
the quotation for ordinary ship plates. Steel rails are in very full 
demand, and prices are from about £5 10s. The orders coming to 
hand are on home, foreign, and continental account, and the out- 
look foreshadows a large and brisk business for several months to 
come. 

Shipbu‘lders and marine engineers are busy on old contracts, but 
report no new ones, There have been several trials during the 
week of Al submarine at Barrow, all of satisfactory character. 
The official trials of the British cruiser King Alfred, bvilt at 
Barrow, have been made this week. 

The shipments last week from West Coast ports stand at 11,388 
tons of iron and 9164 tons of steel, as compared with 5520 tons of 
iron and 12,609 tons of steel in the corresponding week of last year 
—an increase in iron of 5868 tons, and in steel a decline of 3445 
tons. The shipments of iron this year stand at 285,830 tons and 
steel 363,877 tons, as compared with 226,701 tons of iron and 
303,233 tons of steel—an increase in iron of 59,129 tons, and in 
steel an increase of 60,644 tons. 

The coal and coke trades are very quiet, and prices remain low, 
competition being very keen. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE South Yorkshire coal trade, though considerably affected by 
disputes and feast holidays, continues in a very firm condition. 
Several of the troubles are now narrowing down to their final 
stages, and at others settlements are being effected. The 
managers of the various collieries have been extending their 
endless-rope system in order to be as independent as possible of 
the caprice of the pit lads. Although the older disputes are 
thus being quietly met, there is a great deal too much unrest 
arising out of deplorable discontent prevalent in the different 
districts. There is no change for the better at Denaby and 
Cadeby Mains. Our anticipation with regard to the arrangement 
come to at Chesterfield between the representatives of the coal- 
owners and the Derbyshire Miners’ Association has been justified. 
The threatened calamity of the closing of the Staveley Company’s 
works has been averted. At the majority of the other pits in 
Derbyshire the boys have returned to their places, although at one 
or two, such as Cresswell, they have declined to fall in with the 
Chesterfield arrangement. It is believed, however, that the 
trouble in Derbyshire is now about over. 

In house coal the inquiry for superior sorts is almost as brisk as 
ever, and prices are fully maintained. Best Silkstones fetch 13s. 
to 13s. 6d. per ton; Barnsley, from lls. 6d. to 12s. per ton; 
seconds, 10s. to 10s. 6d. per ton ; nuts, 9s. 6d. per ton. 

In steam coal business continues very firm. The railway com- 
panies are now receiving their maximum deliveries, and inquiries 
from the Humber ports, more particularly from Hull, are sufficient 
to take the rest of the output. Gas coal contracts are now com- 
pleted, the prices being 9s. to 9s. 6d. per ton at the pits, which, 
taken all round, is 1s. 38d. per ton below previous rates. Small 
coal is also in better request at rather fuller rates. 

The iron market continues in an unsettled and unsatisfactory 
condition. Makers are reluctant to supply at present prices, and 
buyers hold off in the hope of getting supplies on easier terms, 
Pig iron is scarce and dear, with every prospect of its continuing 
in this state until it can be produced at less price or higher rates 
prevail. West Coast hematites are now fetching from 68s. 6d. to 
69s. 6d. per ton ; East Coast ditto, 63s. to 64s. per ton ; Lincoln- 
shire forge iron, 50s. to 51s. per ton; Lincolnshire foundry, 49s. 6d. 
to 51s. per ton. These rates show a weakening in prices all round. 
Bar iron fetches £6 5s. per ton; Bessemer billets, £6 153.; Siemens- 
Martin billets, £7 5s. and upwards. In finished irons sales are 
restricted to the needs of the moment. Some buying on American 
account is still reported, but this is known to be a trade which, 
though it appreciably affects the United States and the Canadian 
markets, is not likely to be permanent. 

The steel trade has undergone very little change from last report. 
There is, however, rather a better call for steels of the highest 
grades. The steel required for railway material is but lightly 
ordered, owing to the home railway companies restricting their 
demands to what they need from day to day. Foreign orders, 
however, are considerably better, and the Colonies are also taking 
increased values. The chief feature at present in common steel is 
the demand from the United States and Canada. 

In the lighter trades of Sheffield we are now in the holiday 
period of the year, when business is invariably more languid than 
any other season. There are signs, however, of improvement. The 
United States demand for the special qualities of paomege which 
find a ready market there are better than they were, a though 
very little is doing in the medium and common goods. Several 
departments of cutlery manufacture, particularly those concerned 
with the making of knives for use in the Colonies, are hampered 
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by the scarcity of skilled workmen, especially forgers, parents 
being reluctant to apprentice their sons to a trade which has for 
some time yielded an inadequate remuneration. In consequence 
of the advance in the price of horn, handles of carving knives have 
been advanced Is. perdozen. The scarcity has been caused by the 
large quantities bought by the German cutlery manufacturers. 
The prices for the smaller handles have not been changed. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tuat the iron and allied industries of this district are in a 
depressed condition cannot be questioned ; trade has been 
becoming steadily worse for some time past in almost all branches, 
the only exception to this being the Cleveland foundry pig iron 
business. Business, in fact, has not been so slack as at present for 
at least ten years in most departments, and some manufacturers 
say that not for fifteen years have they experienced so unsatis- 
factory and unprofitable a condition of trade, and the prospects of 
anything better are not encouraging. This district appears to 
feel the depression more keenly than other leading districts in this 
country, and manufacturers hore cannot find warrant for cheerful 
reports similar to those which Scotch and Staffordshire producers 
are able to give. Not only are the iron and steel industries in 
Scotland less depressed than they are here, but the shipbuilders 
and engineers suffer less from the slackness. 

With respect to the Cleveland foundry pig iron business, which 
is showing considerable activity, that_is due to the increased trade 
done with America. But for the demands from that quarter there 
would be a poor show as regards shipments, and even the reduced 
number of furnaces in operation would have to be further reduced 
or stocks would accumulate. The maintenance of prices of Cleve- 
land pig iron is altogether dependent on the business that comes 
from America. 

How long the United States will continue to be a large buyer 
of Cleveland pig iron it is not possible to estimate, and that makes 
other consumers chary of buying for forward delivery. No doubt 
the demands will be lessened soon after the strike of miners 
terminates in the anthracite districts, and will become still more 
curtailed when the numerous new furnaces which are being built 
are put in operation. 

Some of the leading makers have advanced their quotation for 
early f.o.b. deliveries of No. 3 Cleveland pig iron to 53s, per ton, 
Cleveland warrants having gone to a higher figure than that. But 
the majority of sellers will accept 52s. 9d. per ton for September 
delivery, and for October delivery 52s. 6d. has been paid. Con- 
sumers are not prepared to give so much for delivery beyond that ; 
in fact, the offers are reduced as the delivery is more distant. 
No. 1 is at 55s., No. 4 foundry at 51s. 6d. and grey forge 
at 49s, 6d. 

There is not the least improvement in the North-East Coast 
hematite pig iron trade, and local producers have to accept for 
their mixed numbers the ats Km figure of 57s. per ton, 
whereas their West Coast competitors ask 62s. Last year the 
producers in Cleveland were realising practically the same figures 
as those ruling in Cumberland. The consumption in this district 
has fallen off considerably, and is likely to still further cur- 
tailed, seeing that the steel works and the shipbuilding yards are 
so badly off, and that orders are getting scarcer. It does not seem 
likely there will be any improvement in values until the production 
is reduced, and this will have to be by the blowing out of furnaces, 
for the supply of Cleveland ironstone does not admit at present of 
a greater number of furnaces using it, partly because there are 
not miners enough available. 

The shipments of pig iron from the Cleveland district during 
August have been very fair, and would have been larger if holidays 
had not interfered with business. The total exports were 98,306 
tons, or only 2315 tons less than in July, but 15,978 tons, or nearly 
20 per cent., more than in August, 1901. The deliveries to 
America and Germany are considered above. In spite of the poor 
shipments to the Continent, the oversea deliveries were, with the 
exception of those of July, the best that have been reported since 
May, 1901 

The total shipments of pig iron this year have reached but 
714,870 tons, the poorest since 1895. This is 22 per cent. less than 
the return for 1899, which was the best record ever shown. The 
deliveries oversea were 304,932 tons, the worst since 1892, and they 
were 48 per cent. less than the maximum return—585,065 tons in 
1900. Germany this year has had only 84,512 tons, whereas in the 
corresponding part of 1900 the quantity was 401,486 tons. The 
quantity to Belgium has dropped from 51,106 tons to 16,280 tons, 
and that to France from 35,549 tons to 19,319 tons. 

The stock of Cleveland pig iron was last month reduced 6990 tons, 
the quantity held by Messrs. Connal at the close being 127,162 tons. 
The stock of hematite pig iron in the same stores has stood at 
300 tons since July, 1901. No pig iron is now in the North-Eastern 
Railway Company’s warrant stores. 

The manufactured iron and steel industries of this district are in 
a very poor condition, with anything but encouraging prospects. 
This is specially the case in the plate and angle trades. 

Trade is very bad in the shipbuilding industry, and prospects 
not at all encouragi Scarcely any of the yards have all their 
berths occupied, and some firms, who have accommodation for 


half-a-dozen new vessels, have only two, or even one, in course of 


construction. 

Some of the builders are taking advantage of the slackness to 
extend their yards. Messrs. Ropner and Sons, Stockton, are 
laying down new and larger slipways, and Messrs. Laing and Co., 
at Deptford Shipyard, Sunderland, will extend their yard by the 
inclusion of the ground now occupied by the Deptford Paper Mill. 
This will enable the firm to join the two wings of their yard, and 
will permit of their aaa | larger vessels, 

The marine engine-building trade is very slack, and week by 
week men are being paid off. Some of the general engineering 
firms are not so unsatisfactorily situated, nor are the bridge 
builders. 

The merchants who deal in iron and steel plates and angles in 
the North of England are up in arms against the manufacturers 
who, itis stated, have determined that they will not sell to mer- 
chants plates and angles which are to be delivered to customers 
on the North-East Coast, but the consumers are to be required to go 
direct to the producer. Probably the shipbuilders themselves will 
have something to say against the arrangement, and there is a talk 
of the merchants starting a manufactory of their own. 

The North-Eastern Railway Company has put down an electrical 
installation for the illumination of the station and sidings at 
Kirkby Stephen, and the power is derived from a fall in the 
river Eden, known as the Coopkarnel Hole, and not far from the 
station. 

The coal trade is showing considerable activity, owing to in- 
creased shipments, and prices are very steady in all branches, 
with a tendency to improve in the steam and gas coal departments. 
Coke is stiff, and sellers will no longer take less than 15s. 6d. per 
ton for medium qualities delivered at the furnaces in Teesside. 
Several of the ironmasters have arranged to put down at their 
furnaces and collieries the Otto Hilgenstock coke ovens, which are 
of the by-product recovery type, and have been adopted for the 
first time in this country at Jno. B. Samuelson and Co.’s Newport 
Ironworks, Middlesbrough. Mr. John Stevenson, of Middles- 
brough, has been appointed to represent the patentees in this dis- 
trict. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a quiet steady feeling in the pig iron market 
this week, with a moderate business doing in warrants about 





former prices. The market is still depending largely upon the 
representations regarding inquiries from America ; but there is, at 
the same time, a very good home business doing. 

Business has been done in Scotch warrants at about 57s. 74d. 
for delivery in six days, the cash price of buyers being 57s. 6d. and 
the monthly price 57s. 9d. Cleveland iron has sold at 53s. cash 
and for delivery in six days, and 53s. 1d. for one month. Cumber- 
land hematite is quoted nominally 61s. 14d. to 61s. 34d. cash, but 
there is scarcely any business doing in this class of iron. 

There is a fair demand for Scotch hematite, which is quoted by 
merchants 62s. per ton for delivery at the West of Scotland steel- 
works. 

The prices of Scotch makers’ iron are well maintained. Wishaw, 
No. 1, is quoted f.o.b. at Glasgow, 69s.; No. 3, 56s.; Carnbroe, 
No. 1, 60s, 6d.; No. 3, 56s. 6d.; Clyde, No. 1, 66s.; No. 3, 59s.; 
Gartsherrie and Calder, Nos. 1, 66s, 6d.; Nos, 3, 59s. 6d.; Sum- 
merlee, No. 1, 70s.; No. 3, 59s. 6d.; Coltness, No. 1, 70s.; 
No. 3, 60s.; Langloan, Mo. 1, 71s.; No. 3, 60s.; Glengarnock, 
at Ardrossan, No. 1, 69s. 6d.; No. 3, 59s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 59s, 6d.; No. 3, 56s.; Dalmellington, 
at Ayr, No. 1, 59s.; No. 3, 56s.; Shotts, at Leith, No. 1, 69s.; 
No. 3, 59s. 6d.; Carron, at Grangemouth, No. 1, 69s.; No. 3, 
59s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 12,780 tons, compared with 4334 in the correspond- 
ing week of last year. There was despatched tothe United States 
4750 tons, Canada 900, Australia 275, Holland 150, France 115, 
South America 50, India 23, Germany 66, Belgium 10, other 
countries 330, the coastwise shipments being 6111, against 1833 
in the same week of 1901. 

Since the beginning of the year there has been sent to the 
United States 41,853 tons of Scotch pig iron, against 879 in the 
same time last year, and to Canada 13,900 tons, compared with 
2240. The coastwise shipments for the year to date show an 
increase of 16,000 tons. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were 12,539 tons, being 4826 more than in the corresponding 
week of last year. 

Inquiries are still being made for raw iron and steel on behalf 
of America, and out of these considerable orders are expected 
eventually to come. Some of our manufacturers of iron and steel 
would have been very ill-supplied with work had it not been for 
the extra demand on American account. This fact is rpcwenmne | 
stated in-the annual report of the Steel Company of Scotland, 
where it is noted that a severe falling off has taken place in the 
demand for shipbuilding steel. The American orders came in just 
in time to prevent a serious decrease in work, and, of course, in 
revenue, 

There is so far not much indication of an improvement in the 
shipbuilding trade. The launches from the Clyde in August 
amounted to 45,343 tons, compared with 53,580 in the same 
month of last year. The new work reported to have been placed 
during the month reached only to about 16,000 tons. The 
aggregate tonnage launched for the past eight months of the year 
is 309,000, which is about 20,000 tons less than in the first eight 
months of 1901. This result is not at all surprising, seeing that 
the poor state of the freight market offers little or no induce- 
ment for owners to add to their fleets of mercbant vessels. 

There has been a moderate business doing in the coal trade. 
The shipments are not quite so good as they were in the preced- 
ing aa The aggregate quantity despatched from the Scottish 
ports was 223,088 tons, compared with 245,439 in the preceding 
week and 215,194 in the corresponding week of last year. In all 
departments of the trade there is a fairly good demand ; but the 
output is so large that it is difficult to get rid of it to the full 
extent, and the competition between salesmen has the effect of 
pressing down values. The prices quoted are nominally those 
recently current, but in reality concessions are made whenever 
good orders are forthcoming. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE steam coal trade continues in a good sound condition, the 
only complaint of buyers of late having been scarcity of supplies ; 
but now that the holiday season is practically over as far as 
colliers are concerned, with the exception of occasional ‘‘off” days, 
this difficulty will soon be rectified. Large and best steam con- 
tinues the chief article of demand, though bunker coal is also in 
request, and a fair quantity has been sold right into October, and 
some bookings entered for November. 

Large shipments of steam have been the rule at Cardiff of late, 
Genoa figuring prominently. Two large steamers left Cardiff on 
the first for Constantinople in ballast. 

Swansea last week exceeded late averages both in coal and in 
patent fuel, despatching over 53,000 tons of the former and 14,000 
tons of the latter. France imported 21,879 tons coal, Italy 8000 
tons, and Canada 5600 tons. Russia took 4600 tons patent fuel. 
Swansea port returns are very yarn 

A fine vein of coal, of repute as the Malthorne vein, is stated to 
have been struck by the Raglan collierymen. Sinking is going on 
well at Glynea Colliery, Lianelly. Monday was generally observed 
by colliers as ‘‘ Labour Day,” and little work done. Apart from 
this, there is a tolerable output being shown all over the district. 

Latest Cardiff coal prices issued mid-week were as follows :— 
Best steam, 15s. 6d. to 16s.; seconds, 14s. 6d. to 15s.; dry, 14s. to 
14s, 3d.; best small steam, 7s. 9d. to 8s.; seconds, 7s. 6d.; other 
kinds, 6s. 6d. to 7s.; best Monmouthshire, 13s. 3d. to 13s. 6d.; 
seconds, 12s. to 12s. 9d.; best house coal, 14s. to 14s. 6d.; seconds, 
lls. 6d. to 13s. 6d.; No. 3 Rhondda, 14s. to 14s, 3d.; brush, 11s. 9d. 
to 12s. 3d.; small, 9s. 6d. to 9s. 9d.; No. 3 Rhondda, lls, 3d. to 
lls. 6d.; through and through, 9s. to 9s. 6d.; small, 7s. to 7s. 3d. 

Patent fuel, 15s. 6d. to 16s. 3d. Coke: furnace, 17s. to 18s.; 
foundry, 19s. to 20s.; special foundry, 22s. 6d. to 23s, 

Patent fuel continues in a healthy state. Swansea despatched 
last week a total of 14,165 tons, and one item of the Cardiff total 
was 3000 tons to Trincomalee. Quotations are firm, with every ten- 
dency to advance, on account of the increasing prices quoted for 
pitch. Supplies of this article are, however, coming in freely. This 
week Swansea imported large quantities from Glasgow, Liverpool, 
and Queensferry. 

As I had anticipated, pitwood has been coming in so freely to all 
parts from France, Spain, Norway, and Ireland, that prices have 
weakened, and pig was about 17s., and freely quoted at Cardiff. 
At ’Change, Cardiff, this week, it was openly shown that buyers of 
substantial quantities could even secure under existing quotations. 
Swansea coal quotations were not issued mid-week, leading to the 
inference that no material change has taken place since the full list 
I quoted last week. I note that Pembrokeshire coal is being more 
freely shipped from Milford. 

Presiding on Friday last at the half-yearly general meeting of 
the Alexandra Dock Company, Lord Tredegar considered that 
shareholders should regard the report as fairly satisfactory. The 
working of the half-year showed a profit of £34,793. 

Interest has been centred of late in a marked manner on the tin- 
plate trade, principally on account of the effort being made in 
America by the tin-plate trade to secure the large orders of the 
Standard Oil Company. As these amount toabout 2,000,000 boxes 
annually, the loss to Wales would have been a serious one. Much 
satisfaction was expressed in Swansea this week by the information 
that the proposals of the American makers for a rebate in wages 
to enable them to quote under Welsh prices had been refused, 
This has called for an exchange of courtesies between the prin- 
cipals of labour organisations in Swansea and America. 

The tin-plate trade is buoyant. Last week there was a despatch 
of 101,614 boxes, and stocks are now down to 121,030 boxes, with 
good loadings going on for China, Japan, and the ordinary des- 
tinations, 





ee 


In the Swansea valley the mills are all in brisk work, and at 
Lianelly a large make is being satisfactorily dealt with. At Brito; 
Ferry the same fulness of make is visible, and in the Monmouth. 
shire districts there is strong evidence of a healthy condition, 

In the iron and steel trade work continues brisk at Cardiff four 
blast furnaces are being built by the Guest Keen Company on the 
latest American principle. Rails and bars continue in stro; 
demand. Newport sent off 700 tons rails to India this week, " 

Pig iron cargoes have been scarce, the only one of note this 
week being from Millom, and foreign bar has not been in 
evidence, 

On ’Change, Swansea, this week there was not much animation 
absentees being numerous. : 

It was stated that pig iron is showing little fluctuation, and that 

rices were firm. Latest prices are :—Glasgow pig iron warrants 
07s. 74d. cash ; Middlesbrough No. 3, 53s. to 53s. 1d.; hematite 
warrants, 61s, 3d. for mixed numbers ; Welsh bars, £6 2s, 6d, to 
£6 5s.; sheet iron and steel remain at same price, £8 to £8 2s, 6d,: 
steel rails, heavy, £5 7s. 6d. to £5 10s.; light, £6 10s. to £7 10s. 
Bessemer steel tin-plate bars, £4 15s.; Siemens best, £4 17s, 6d_: 
German bars are quoted about 10s. less, but in the opinion of 
authorities home make, considering its superiority for tin-plate 
is cheaper. A 

Tin-plates :—Bessemer steel cokes, 12s. 104d. to 13s.; Siemens 
coke finish, 13s. to 13s. 1}d.; ternes per double box, 28 by 10, 
2s. 6d., 25s. to 26s. 6d.; best charcoal, 14s. 9d. to 15s. 9d." Big 
sheets for galvanising, 6ft. by 3ft. by 30 g., per ton, £10 2s, 6d. to 
£10 5s.; finished black plate, £10 to £10 2s. 6d. Block tin 
£123 10s. to £119 10s.; spelter, £19 5s.; lead, £11 5s, Copper : 
Chili bars, £52 1s. 3d. to oho 7s. 6d., all Swansea. Iron ore at New- 
port and Cardiff: Rubio, 14s. 3d. to 14s. 6d.; Almeria, 14s, 34,- 
Pafna, 15s. to 15s, 6d. y 

Increased vigour is again being shown at the spelter works 
Swansea, and the copper works are all busy. . 

Late on Wednesday night a serious explosion occurred in No, ] 
pit, Maclaren Colliery, near New Tredegar. It is feared that at 
east twelve men have lost their lives. The cause of the explosion 
is at present unknown. 








LAUNCHES AND TRIAL TRIPS. 





KIVONG-SANG ; built by, Wigham Richardson and Co., Limited ; 
to the order of, Indo-China Steam Navigation Company, Limited ; 
dimensions, 290ft. by 42ft.; constructed by, builders ; everything 
was satisfactory ; trial trip, August 26th. 

KRANMINE ; steamer of two deck type with poop, bridge, and 
forecastle ; built by, Blyth Shipbuilding Company, Limited, Blyth ; 
dimensions, 280ft., 39}ft. beam ; engines, triple expansion, 20}in., 
34in., 56in. by 36in., pressure 170 lb.; constructed by, North- 
Eastern Marine Engineering Company ; completely satisfactory, 
trial trip, August 27th. 

GRONINGEN ; steel screw steamer ; built by, Sir Raylton Dixon 
and Co., Limited ; to the order of, the General Steam Navigation 
Company of London; dimensions; 230ft., 34ft., and 23ft. 
moulded ; to carry, about 1150 tons oy light draught ; 
engines, triple-expansion, 22in., 35in., and 59in. by 3¥in. stroke ; 
constructed by, Richardsons, Westgarth and Co., Limited; 
anticipated speed 12 knots ; launch, September 2nd, 

Cian Linpsay, ’tween deck turret steamer ; built by, W. Dox- 
ford and Sons, Limited ; to the order of, the Clan Line Steamers, 
Limited ; dimensions, 360ft., 48ft., and 27ft. 3in.; to carry, 
6000 tons on 22ft. 3in. draught ; net register, 2500 tons ; measure- 
ment capacity, 9000 ; engines, triple-expansion ; horse-power 2100, 
25hin., 42in., and 69in., by 48in. stroke; constructed by, the 
builders ; water ballast capacity, 1850 tons; trial trip, Septem- 
ber 2nd. 

tissa ; built by Wigham Richardson and Co., Limited ; to the 
order of, the Cork Steamship Company, Limited ; dimensions, 
270ft. by 354ft.; engines, triple-expansion ; constructed by, the 
builders ; launch, September 3rd. 

ACHAIA, steel screw steamer; built by Craig, Taylor and Co.; 
to the order of, Messrs. A. C. de Freitas and Co., of Hamburg ; 
dimensions, 289ft., 40ft., and 27ft. 6in., moulded to upper deck ; 
engines, triple-expansion, 24in., 40in., and 65in., by 42in. stroke, 

ressure 1601b.; constructed by, Blair and Co., Limited ; launch, 
ptember 3rd. 








NAVAL ENGINERR APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: W. T. Allen, 
to the Revenge. Chief Engineers: C. W. Bolt, to the Vivid, for 
the Pelorus; P. T. Crichton, to the Intrepid; W. J. Hender, 
to the President; H. B. T. Cox, to the Bellona, Engineers: 
H. O. Andrews, to the Orion, for the Dragon; J. Hird, 
to the Orion, for the Foam; A. P. L. Dupen, to the Galatea, 
for the Alarm; J. P. Leahy, tothe Duke of Wellington, for the 
Bullfinch ; F. W. Sydenham, to the Warrior, for the Flirt ; J. E. 
Hayes, to the Anson, for the Speedwell; W. A. Wallis, to the 
Triumph, for the Skate ; J. F. Bushby, to the Triumph, for the 
Gipsy; F. C. Davis, to the Vivid, for the Vigilant; W. A. 
Wilson, to the Orion for the Flying Fish; F. Barter, to the Duke 
of Wellington, for the Spiteful; F. W. R. Jose, to the Duke of 
Wellington, for the Peterel ; E. L. Sagar, to the Cesar ; E. Atkins, 
to the Orion, for the Seal, and to the Hibernia, for the Seal; 
A. T. P. Read, to the Orion, for the Bat, and to the Hibernia, for 
the Bat ; F. J. Sutton, to the Orion, for the Crane, and to the 
Hibernia, for the Crane ; R. Bryan, to the Vivid for the Leven; 
E. F. Baker, to the Duke of Wellington, for the Good Hope ; and 
G. Northey, to the Furious. Assistant-engineers:—J. . N. 
Webber, to the Duke of Wellington, for the Good Hope; G. H. 
Starr and A. R. Brown, to the Duke of iy “om for the Good 
Hope ; G. H. Hirtzel, to the Resolution ;S. M. Russell, to the Sans 
Pareil ; C. E. Russell, to the Duke of Wellington, for the Intrepid, 
and to the Intrepid ; and J. H. Hocken and H. E. Brook to the 
Canopus. 

A Hicu Earta Dam.—The new Tabeau dam in California, U.S.A., 
is an earth dam 123ft. high above the natural surface of the ground, 
and 630ft. long on the crest, with a depth of water of 92ft. The 
width is 20ft. at the top and 620ft. at the base. It contains 
370,350 cubic yards of material, estimated to weigh 665,000 tons. 
The reservoir has an available capacity of 400 million gallons, with 
a water area of 40 acres, The excavation extended to rock, which 
is of a slate character, with a quartz vein. Toremove spring water 
and seepage, trenches were cut and wells maintained by pipes 
carried up through the embankment, these being ultimately filled 
with cement and concrete.’ There is, however, a seepage of about 
13 gallons per minute through the drains. The slopes are 25 to lon 
both sides, with a loose rock slope of 3 to 1 against the face of the 
water slope. This rock is laid against a puddle facing, and 
extends to within 30ft. of the crest, the remainder of the 
inner slope peniag  soed. The dam was designed to have a 
puddle-heart wall for its whole length, 8ft. thick at the top, and 
increasing in thickness towards the bottom. This was discontinued, 
however, after it had reached a height of 24ft. Asteam navvy was 
first used to load the wagons, but it mixed too much stone with the 
earth, and drag scrapers were used in . These carried the 
earth to a loading platform having a hole 20in. by 40in., through 
which the material was discharged into wg? wagons of three 
cubic yards capacity. Loose stones were picked off, the material 
levelled by grading machines or scrapers, and well sprinkled by 
means of sprinkler carts, Two rollers of six and eight tons weight 
were used. The outlet from the reservoir is a tunnel 6ft. wide and 
7ft. high, with a semicircular top, and the length of this tunnel is 
2900ft. The reservoir supplies water for a power plant generating 
electric current for distribution, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Tue condition of affairs on the Silesian iron 
ket does not show a change or improvement as 
pe ared with previous weeks ; most departments 
couil'sderately well occupied. ¥y e pig iron trade is 
ng and prices have not altered. The rolling 
mills are briskly engaged, on the whole, and pro- 
jucers are inclined to believe that prospects, 
_ rding the advance of prices for sales in the 
fret quarter of next year, are favourable. At 
resent the quotation of the union of Upper 
Silesia rolling mills is M. 135 p.t. for merchant 
pars, free place of consumption. A satisfactory 
amount of fresh work has been received in the 
virder trade, whereas the heavy plate business 
pears to De going from bad to worse. 
" he sheet mills have a sufficient supply of orders 
on their books to secure a moderately good em- 
Jloyment for some weeks to come, and the wire 
department continues well engaged. On the 
whole, Rhenish-Westphalian ironmasters are at 
present doing less than those in Silesia, but there 
is talk of heavy Government orders for railway 
requirements holding out ; already an order for 
160 railway ones for express trains has been 
given to Rhenish- festphalian shops. A limited 
inquiry comes in for pig iron, and prices are the 
same as before. In raw bars and in ingots a 
rood deal of depression has been noticeable, only 
quite recently a little more business was done in 
blooms, at M. 85 to M. 87 p.t. Finished iron is 
quiet, generally a. merchant bars selling 
at M. 127-50 to M. 132-50 p.t.; plates and sheets 
have also shown but little animation, and the pipe 
trade is slack. At several large iron-producing 
establishments in the Rhenish- estphalian district 
the working staff has again been reduced. The 
next general meeting of the Union of German 
Ironmasters will be held in Diisseldorf on Sep- 
tember 25th. , ¥ 

Here and there an increase in demand was re- 
portedin the Germancoal trade ; especially insmall 
coal the inquiry was much brisker than formerly. 
The fact that the Hamburg-American Line has 
been ordering large —- of coal from Silesia 
has caused considerable satisfaction among the 
Silesian coalowners, and they are expecting to do 
more business in that direction. Except that gas 
soa] and coke have been in somewhat better re- 
quest during the week, no improvement whatever 
can be stated to have taken place on the coal 
market in Rheinland Westphalia. During the 
first two weeks in August of Moye year 
deliveries in coal and coke were 163,710 tons per 
day, against 157,090 tons during the first two 
weeks in July, and against 159,430 tons in the 
same period last year. 

The dulness on the Austro-Hungarian iron 
market has been increasing rather than other- 
wise, and there is nothing to relate in connection 
with the iron and steel industries. 

Also in pit coal a very limited business only 
was done ; but brown coal has been showing a 
good deal of life, the sugar mills purchasing 
heavily. From August 10th to 16th deliveries 
in brown coal on the Saxon railways were 1350 
tons higher than during the same period last 
year. Since the beginning of the year deliveries 
in coal on the Saxon railways were 2,245,204 tons, 
the falling off against last year being 291,765 
tons. In tre oy of August shipments in 
brown coal on the Elbe were 900 wagons per 
day, but since then they have again decreased 
to 350 wagons per day ; an improvement, how- 
ever, is out of the question for the immediate 
future, as freights are heavy just now, owing to 
low water. 

A steady and altogether healthy trade was 
done on the Belgian iron market, orders for the 
Sate Railways, as well as from abroad, keeping 
the majority of the works in good activity ; these 
contracts, however, though fairly numerous, are 
not realising bigher prices, and very little is 
gained. Forge pig is quoted 56f. p.t.; foundry 
pig, 60f. p.t.; billets aud blooms, 95f. to 105f. 
pt ; scrap iron, best quality, costs from 62f. to 
o5f. p.t. Merchant bars, No. 2, for inland con- 
sumption, fetch 135f. to 137f. p.t., while the 
same sort of export is so!d at 130f. p.t. Girders, 
for inland consumption. realise 135f. p.t.; the 
same for export, 121f. p.t. 

The Belgian coal market remains firm. 

In France the tendency on the iron market is 
inclined to weakness, and producers have only 
with difficulty been able to maintain the former 
quotations, 

Coal and coke, on the other hand, have shown 
much stiffness, and a quiet but regular trade was 
done during the week. In order to meet the com- 
petition of the Belgian pits in the Mons district, 
the French railways have granted to inland con- 
sumers a reduction in tariff of 60 cents per ton 
for deliveries to the North of France. 








AMERICAN NOTES. 
(From our own Correspondent.) 

: New York, August 25th. 

THE tin-plate workers, who recently refused to 
accept a 25 per cent. reduction, have re-considered 
their action, and have agreed to take that reduc- 
tion for ten weeks in the year, in order that the 
American Tin-plate Company can accept an order 
of 1,500,000 boxes of oil from the Standard Oil 
Company. This means that the United States 
will get one-third of the tin-plate trade of 
Europe. The workmen are to receive the present 
scale of wages on all orders excepting this one. 
If this expedient should be developed into a 
principle in reference to foreign trade, it would 
result in considerable change. The new battle- 
ship Maine, built by the Cramps, of Philadelphia, 
arrived at Boston on Sunday, averaging 18-3 knots 
perhour. The highest s was 18-8 knots. Mill 
interests in the North-West are importing large 
quantities of steel and iron from tland and 
the Continent. In the past week 10,000 tons of 
European steel billets have been received there. 
Several Chicago construction concerns have 
placed large orders with European mills for 
structural iron and steel, which is to arrive 
during the next sixty days. European manu- 


facturers of structural iron have c anged the 
character of their products to meet American 
requirements; this will broaden their market 





on this side. The General Electric Works at 
Lynn, Mass., are now engaged on a. contract 
for equipment for the new Chicago, Elgin, 
and Peoria Elevated Road, 150 miles long, with 
the stipulation that the speed to be developed 
will be from 90 to 100 miles perhour. The train 
will be equipped with twelve motors of 120 horse- 
power, four in each car, The steel trade pre- 
sents nothing particularly new. The anthracite 
coal strike is still dragging on, with every indica- 
tion in favour of the success of the miners. There 
is a distressing shortage of bituminous coal and 
coke throughout the country, and a great deal of 
furnace capacity is now idle, and more will soon 
become idle in consequence. More or les3 manu- 
facturing capacity is stalled, and manufacturing 
interests are greatly concerned over the present 
hostilities between miners and operators. A great 
deal of crude and finished material will be wanted 
this winter to supplement the requirements of 
the country. Negotiations are being conducted 
this week, partly by cable, for supplies of pig 
iron, and some very heavy contracts wil] soon be 
placed abroad. The production of 250,000 tons 
of coke per week makes the supply far below the 
demand, The railroads are still unable to handle 
that production, and there is a glut at different 
points. Western railroads are endeavouring to 
place contracts for 50,000 tons of rails. About 
one-fourth of this quantity will be placed in 
foreign mills. Old material of all kindsis in very 
active demand, particularly throughout the 
Western mills. in view of this enormous rush 
of Western freight by the Lakes, the ore pro- 
ducers are utilising all available tonnage at the 
greatest speed to get rid of their stocks of 
ore. The possibility of a serious restriction in 
pig iron production during the next sixty days is 
causing a great deal of apprehension among 
buyers of pig. The requirements for finished 
material are stimulating, owing to the unwilling- 
ness of manufacturers in many cases to accept 
orders at current rates. In other words, the 
indications for a general advance in prices are 
more pronounced this week than last week. The 
scarcity of labour exists not only in agricultural 
interests, but among shops and factories. A 
good many manufacturers are now facing a 
serious problem of insufficient supply of Jabour. 
In many instances demands for Eigher pay are 
being made, in most cases the demands are com- 
plied with. The cost of material is, therefore, 
gradually increasing from this cause. The con- 
struction of electrical roads is being prosecuted 
with great vigour, and material is in very urgent 
request. Construction is interfered with here 
and there because of deferred or belated deli- 
veries of materials. 








CATALOGUES. 

F. Prarr anp Co., Limited, Halifax.—Cata- 
logue of machine tools, The illustrations leave 
nothing to be desired. 

DEsRUMAUX’S AUTOMATIC WATER SOFTENER 
AND PurRIFIER, Limited, 5, Queen Victoria-street, 
London, E.C.—Illustrated pamphlet describing 
this system of water softening, and giving illus- 
trations and particulars of plants erected. 

PATERSON ENGINEERING CoMPANY, Limited, 
77, Queen-street, Glasgow.—Catalogue of filters, 
water softeners, oil separators, heaters, and puri- 
fiers. This little work contains some sound 
information on the subject of greasy feed-water 
for boilers. 

AXEL WELIN, Hopetoun House, Lloyd’s- 
avenue, London.—lllustrated catalogue of th> 
Welin boat-lowering gear. Several minor im- 
provements have been made in the mechanism 
since it was described in THE ENGINEER on Sep- 
tember 27th, 1901. 

ALLEY AND MACLELLAN, Glasgow.—Catalogue 
No. 4, Air, of Mr. S. KE. Alley’s patent air com- 
pressors. Seventy of these machines, of sizes to 
1000ft. per minute, are now in use. Sectional 
illustrations of this type of machine are given, 
and show very clearly the method of construction. 

T. anD T. Vicars, Earlestown, Newton-le- 
Willows, near Manchester.—Booklet devoted to 
Vicars’ automatic smokeless mechanical stoker. 
In addition to illustrations and particulars of this 
firm’s machines, the book contains much informa- 
tion on the mechanical stoking question and 
steam raising. 

Strrtinc Borer Company, Limited, St. 
Andrew-street, Edinburgh, and London.—Cata- 
logue illustrating and describing the Stirling 
boiler, as used upon sugar estates. The various 
furnaces empleyed for burning megass, together 
with the general arrangements connected with a 
complete steam-producing plant, are illustrated. 
The book is handsomely produced. 

EVERETT EDGCUMBE AND Co., 151 and 152, 
Great Saffron-hill, London, E.C. Standard 
testing set for direct-current measurements.—It 
will measure up to 500 ampéres at 300 or 500 
volts, and weighs less than121b. The set consists 
of two sensitive dead-beat moving coil instruments 
side by side in one case. One is used as a volt- 
meter, and by means of series resistances con- 
nected to a number of terminals, can be used for 
various ranges. The other instrument is used as 
a milli-voltmeter, and gives a full deflection for 
about +1 of a volt. The current to be measured 
is sent through one or other of the four shunts, 
according to the range required, and the result- 
ing potential difference at the shunt terminals is 
read on the milli-voltmeter, which is so graduated 
as to read direct in amperes. 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 


Mr. EpwarpD Lomer, 12, St. Mary Axe, has 
taken over the agency for the United Kingdom 
of the Reinhard Iron and Steel Wire Works, 
Schwelm. 

THE Glacier Anti-Friction Metal Company, 
Limited, has received a silver medal at the Ex- 
position de Lille. This was the highest award 
given for anti-friction metals, 

Moses EapDoNn AND Sons, Limited, President 
Works, Sheffield, have appointed Mr. J. 
Porter to take charge—in conjunction with their 





old representative, Mr. J. A. Barton—of their 
London office, 5 and 6, Bishopsgate-street With- 
out, E.C., and to represent them in the City, 
Home Counties, East and South Coast districts, 


WE understand that Mr. W. S. Foxlee, 


ae. Suow Carps for Dispiay, J. Benson, Birming- 


m. 

18,374. Supptyinc Liquip to Borries, P. Binns, 
Keighley. 

18,375. FouNnTAIN Pens, A. Hislop, Glasgow. 

18,376, SpInninc Moxes, H. W. and H. B. Shepherd, 


M. ee 





M. Inst. C.E., 53, Victoria-street, West 5 
the designer of the ‘‘New Waterloo” for the 
London and South-Western Railway Company, 
and formerly chief engineer to the Railway Com- 
missioners of New South Wales, has recently 

mn appointed consulting engineer to the 
Underground Electric Railway Company of 
London, 

AN mone of the businesses of KR. Way- 
good and Co., Limited, and the Otis Elevator 
Company, Limited, has been effected, and busi- 
ness will henceforth be carried on under the title 
of Waygood and Otis, Limited. Mr. H. CU. 
Walker, chairman and managing director of R. 
pe 4 a and Co., will be chairman, and together 
with Mr, R. P. Sellon, M.I.E.E., managing director 
of the Otis Elevator Company, Limited, will act 
Pr — managing director of Waygood and Otis, 

imited, 








THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘“‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


20th August, 1902. 


18,317. Execrric Arc Lamps, The British Thomson* 
Houston Company, Limited.—(J. J. Wood, United 
States.) 

18,318. Varyiyc VotraGe of DgLTa-cONNECTED POLy- 
PHASE Evectric Circuits, The British Thomson- 
Houston Company, Limited.—(A. H. Armstrong and 
J. BE. Woodbridge, United States.) 

18,319. ELxectric Arc Lamps, The British Thomson- 
Houston Company, Limited.—(X. Fleming, United 
States.) 

18,320. ConTROLLERS for ELectric Motors, The British 

omson-Houston Company, Limited.—(z. F. 
Dutton, United States.) 

18,321. ELecrricat Distrigution, The British Thom- 
son-Houston Company, Limited.—(C. W. Séone, 
United States.) 

18,322. FusELEss Rosettes for ELectric CURRENTS, The 
British Thomson-Houston Company, Limited.—(H. 
C. Wirt, United States.) 

16,323. LIGHTNING ARRESTERS, The British Thomson- 
yom ag Company, Limited.—{7. J. Johnson, United 

tates. 

18,324. ELecTric Macuings, The British Thomson- 
yy Company, Limited.—(F. H. Jeannin, United 
States. 

18,325. New Wiyprine Corts, The British Thomson- 
Houston Company, Limited.—(J/. W. Lundskog, United 
States.) 

18 326. Evectric Mergers, The British Thomson- 
Houston Company, Limited.—(4. D. Lunt, United 
States.) 

18,327. Startins Evecrric Motors, The British 
Thomson-Houston Company, Limited.—(2. H. Read, 
United States.) 

18,328. Motor Controt Systems, The British Thomson- 
Houston Company, Limited.—(F. E. Case, United 
States.) 

18,329. Opgratinc ExLectric Macuines, The British 
Thomson-Houston Company, Limited.—(F. 4. 
Jeannin, United States.) 

18,330. Dynamo Exectrric Macuinges, The British 
Th Houston C y, Limited.—(H. G. Reist, 








United States.) 

18,331. Dynamo Execrric Macutngs, The British 
Thomson- Houston Company, Limited.—(C. 2. 
McKay, United States.) 

18,332. STRETCHING TRovusERS, J. Garbut and W. Read, 
London. 

18,333. INCANDESCENT Gas LicutTine, W. T. Sugg, 
London. 

18,334. Patent Evectric Switcues, G. W. Partridge, 

ndon, 

18,335. ConpENsER, The Albany Manufacturing 
Company, Limited, and F. Lamplough, London. 

18,336. Domestic Fire-gscapr, A. E. Taylor, London. 

18,337. Packine Case, H. Gentlesand E. B. Alexander, 
London. 

18,338. Steam Generators, W. C. Lockwood, London. 

18,333. Improvep Tennis Rackets, F. J. Phillips, 

ndon. 

18,340. REMovinc ALBUMIN from ANTITOXINEs, O. 
Imray. — (Farbwerke vorm. Meister, Lucius, and 
Briining, Germany.) 

18,341. TELEPHONE INSTALLATIONS, Siernens Brothers 
and Co., Limited.—(Siemens and Halske Aktiengesell- 
schaft, Germany. 

18,342. OxycEn GENERATING Apparatus, A. Rosenberg, 
London. 

18,343. Expiosion Motors, M. O'Gorman, London. 

18,344. Means for Hoistina Goons, P. W. Sienrin, 
London. 

18,345. Cowxs for Curmney Tops, J. Winter, Liverpool. 

18,346. ToastiInc Breap, G. A. Menlove and R. 
Armstrong, Liverpool. 

18,347. ManiroLp Coryinc Surraces, J. F. Ewen, 
Liverpool. 

18,348. WALKING-sTICKs, W. F. D. Searle, London. 

18,349. Automatic CourLinG, A. Podworski and G. 
Horodenski, London. 

18,350. LeveR Fiuso Vaives, R. Haddan.—(&. J.-B. 
Vaché, France.) 

18,351. Matcues, C. E. Holliss and W. Marriott, 
London. 

18,352. UNDERFRAMES for RaILwAy VEHICLE, H. R. 
Keithley, London. 

18,353. Lire-Savinae Apparatus, W. Schermully, 

mdon. 

18,354. Sicur for Frrg-ars, J. J. Mason, London. 

18 a en K. Zachow, 

mdon. 


21st August, 1902. 


18,356. Sarety Wixp.ass, W. T. Elliott, London. 
—— Patent ‘‘ GUIDE-LIGuHTs,” B. J. Heywood, 
mdon. 

18,358. Cycig Racks, H. J. Davis, Gloucester. 

18,359. ELEcTRIC WIREs, J. J. Carter, Clonskeagh, Co. 
Dublin. 

18,360. Winpow Fasteners, H. T. Baxter, Dundee. 

18,361. Strrcuinc Macuing, J. K. Macdonald.—(7he 
Singer Manufacturing Company, United States.) 

18,362. Rai.way and Train SicNnats, M. Lipowsky, 
London. 

ag ACETYLENE Lamp, R. Meinhardt, Bangor, Co. 

own, 

18,364. Steam Reverter, J. B. Wilson, Cockermouth. 

18,365. Tosacco Prpgs, F. J. Hall, Aston, near Bir- 
mingham. 

18,366. SHIRT-IRONING Macuing, F. McCarley, Man- 
chester. 

18,367. Om Enarnes, J. 8., R. D., W. D., and H.C. 
Cundall, Huddersfield. 

18,368. Macuinge for Finiinc Borties, P. Binns, 
Keighley. 

18,369. Sprvnine Sprnpxxs, A. Wallis, Bradford. 

yong Macuings, C. W. Stancliffe, Man- 
c 5 

18,371. Batus, G. Moore, jun., Bi ham. 

— Evecrric Tramway Rais, J. F. Wood, Liver- 
pool 





18,377. TRAILING Car for CyciEs, A. W. Wyatt, Man- 
chester. 

18,378. Boots, C. H. Wilkinson, Valifax. 

18,379. Steam Borvers, D. H. Simpson, Manchester. 

18,380. CIGARETTE, J. F. Dunne, Liverpool. 

18,381. Steam Borers, T. White and C. Rainbow, 
Luton. 

18,382, ManvracturE of Hos, G. Blackburn and 
Sons, Limited, and A. B. Spring, London. 

18,383. BLow-pires, A. J. Riley and F. R. L. Strathy, 
London. 

18,384. Tiprinc Buast Furnace Sac, J. H Dewhurst, 
Sheffield. 

18,385. Fotpinc Bep and Coucu, D. T. Owen, London. 

18,386. APPARATUS for TREATING the Eyes, H. F. Garey, 
London. 

18,387. Rorary Morors, P. Ssiway, London. 

18,388. AppaRATUS for CuTTING Guass, W. Pannkoke, 
Berlin. 

18,389. DOUBLE-BRACKETED Fire-escape, E. Carring- 
ton, London. 

18,390. SareTy PassEnceR Lirr, R. J. H. Fox, 
London. 

18,391. WeicHine Apparatus, H. Kiinzel, London. 

18,392. Firg-gscare, W. C. B. Evans and W. A. Tur- 
quand, London. 

18,393. O1ts, E. Pfestrotf and J. E. Gillon, London. 

18,394. Raitt Jornt Inspection Box, A. T. Perrin, 
London. 

18,395. PREVENTING the PunctuRE of Trrgs, F. J. Tre- 
goning, London. 

18,396. GENERATING ACETYLENE Gas, J. Moeller, 

ondon. 

18,397. ADZUSTABLE REEL, C. Davis, London. 

18,398. Domestic Frrg-escarss, A. Ashand A. D. Page, 
London. 

18,399. Fzep Boxss for GRAMINIVOROUS ANIMALS, G. 
M. Fillmore and A. Schulters, London. 

18,400. Manuracture of Frrniture, R. W. Neale, 
Birmingham. 

18,401. ACETYLENE Burvers, J. Petitpierre, London. 

18,402. APpaRATUs for CLEANING TuBEs, H.G. Schubert, 
London. 

18,403. MgcuanicaL Casuiers, B. J. B. Mills.—(C. 
Fairchild, United States.) 

18,404. Packine Tza, H. B. Trotter, London. 

18,405. Drivine VENTILATING ProPe.iers, C. G. Rang, 
London, 

18,496. Hgatinc Tuse for Ranczes, H. Woltmann, 
London. 

18,407. MECHANICAL Device for DiscHaRGING San, J. 
8. Bridges, London. 

18,408. CycLE TrrE Puncture Preventer, H. Veysey, 

ondon. 

18 409. Game of Sxi1t, F. H. Taylor and G. H. Smith, 
London. 

18,410. AvuTomaTic Frrinc Suewz, J. P. Hughes, 
London. 

18,411. Grinpive MILL, W. J. Booth, London. 

18,412. Luecace Carrier for Motors, J. Ashton, 
Londen. 

18,413. Device for PuysicaLty DEVELOPING ARMs, C. 
U. Lloyd, London. 

18,414. CLEANING FLoweER- pots, F. W. Limbrey 
London. 

18,415. StgERING Heap for Motor Cycugs, R. Burdis, 
London. 

18,416. Atk Suppty for BorLer Frrss, J. L. B. Templer 


18,417. ComMinvtixe Broken Paper, R. Dietrich, 
mdon. 
18,418. Beit Fastener, 8S. R. Batson, Loudon. 
oe for MouLpiNc FLower-rors, L.. Mary, 
ndon. 
18,420. ELecrric Heater for Liquips, F. H. Briggs, 
London, 


18,423. SuBaquEous TunNEL Construction, J. F. 
O'Rourke, London. 

18,424. PNrgumaTic Hammers, J. T. McGrath, London. 

18,425. Rattway S ieepers, A. J. Reitz and J. H. 
Lange, London. 

18,426. MgasuRING Rugs, J. A. and F. L. Traut, 
London. 

18,427. Propuction of Nirric Acip, H. Pauling, 
London. 

18,428, PREVENTING the CreEpinc of Raixs, H. Dorp- 
miiiler and H. Paulus, London. 

18,429. Bopy Ciorninc, A. F. Spooner —(C. Werner, 
Germany.) 

18,430. Rinc LusricaTinc BEARINGS, 
London. 

18,431. Hatcuet, E. E. Biertz, London. 

18,432. VaLve-Box, F. G. 8S. Ham, London. 

18,433. SHeet Piuinc for Docks, L. P. Friestedt, 
London. 

18,434. Pyzumatic Hammers, W. Burlingham, London. 

18,435. PROTECTING Szats from Ratn, C.J. Montgomery, 
London. 

18,436. SPEED REGULATING GOVERNORS, J. Ii. Fothergill, 

mdon. 

18,437. Dirgct-acTInc Pumpinc Enornes, W. May 
and The Pulsometer Engineering Company, Limited, 
London. 

18,438. Frtiine of SypHons, F. Morgenstern, London. 

18,439. Burrerfor Hotpine Wacons, Sir W. G. Arm- 
strong, Whitworth and Co., Limited, and R. Wright, 
London, 

18,440. Fasteners for Parzr Documents, 8. Pearn, 

on. 

18,441. BROKEN TROLLEY WIRE Joint, H. N. Thomas, 
London, 

18,442, Castors for Furnrrurr, A. Pardon, London. 


E. Lowen, 


22nd August, 1902, 


18,443. Macuines for CrusHinc Stonzs, G. Dalton, 
Leeds. 

18,444, Weicuinc Scates, A. Hunnable, Hawkhurst, 
Kent. 

18,445. PHorocrapHic Suutrters, J. Seed, Blackburn. 

18,446. VERTICAL SHooTING Macarng, R. R. Rapson, 
Penryn, Cornwall. 

18,447. Stationary Enve orgs, J. A. Reid, Shawlands, 


sgow. 
18,448. CorrectScrew Bir, G. Renshaw, Apperknowle, 
near Unston, Derbyshire. 
18,449. Mancracturs of Sat, H. Tec, Liverpool. 
18,450. Dry Sxat, J. and J. T. Pilkington, Man- 


chester. 

18,451. CovERED GuTTERs, J. Johnson and A. D. Pogson, 
Stafford. 

18,452. Lactne Boots and Sxogs, H. Morley, Stock- 


I 

18,453. Toy Paracuute, A. L. Veale, C. P. Cadle, R. 
Pelford, and A. B. Evans, Cardiff. 

18,454. Hypravutic Strgerinc Gear, D. H. Simpson, 
Manchester. 

18,455. CHarx Drivine Gear, D. H. Simpson, Man- 
chester. 

18,456. Sprines, G. Haywood, Nottingham. 

18,457. Exastic Boots, A. J. Thackray, Birmingham. 

18,458. GovERNorR for ENGINEs, M. Davison, Newcastle- 
on-Tyne. 

18,459. Automatic SHootine Rance, F, C. 
Erith, Kent. 

18,460. Evz Prorgctor, J. Dacre, London. 

18,461. INCANDESCENT ELectric Lamps, G. Pearson, 
London. 

18,462. ATTacHinc Trres to Rims, E, W. Weight, 
Bristol. 

18,463. Motor Enatves, J. Dawson, G. H. Harland, 
and H. D. Green, Boston, Lincs. 

18,464. AppLyine Composition to Conpuits, W. Oates 
and H. L. Roth, Halifax. 


Robbins, 
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18,465. Exxecrric Icnitrsc Apparatus, V. Klement, 
Glasgow. 

18,466. Workmen's Time Recorpsrs, BE. Winckler, 
Manchester. 

18,467. ScaLgs and WEIGHING Apparatus, R. Harris, 
London. 

— DeracnaBLe Hanp Saw, E. W. Whiteley, 
Leeds. 

18,469. Tra Licutine, J. G. W. Aldridge and A. W. 
Ranken, London. 

15,470. Lever Driving Mecuanism, W. H. Bond, 
London. 

18,471, AMUSEMENT Apparatus, W. E. Crist, London. 

18,472. Dryinc-Horsg, A. Koch, London. 

18,473. AXLE-Boxgs of Venicigs, D. J. Morgan, 
London. 

18,474. Grinpine MILxs, H. Scharbau, London. 

18,475. Door Hinogs, H. T. Polman, London. 

18,476. ManuracruRING Composition, L. A. Beaumel, 
London. 

18,477. Composition, 8S. de Pont and J. Ballardie, 
London. 

18,478. Brake Devicss, P. M. Justice.—(4. P. Morrow, 
United States ) 

18,479. Fotpine Go-carts, I. Thompson, London. 

18,480. WrnpinG Regt for Sprnninc FRaMEs, G. Poure, 
London. 

18,481. Bossin for Twistine YARN, G. Poure, London. 


18,482. Metat Bouts for Rartway Ralxs, E. Fages, 
Londo 

18,483. Pipe Coupuines, F. Derrett and S. Inwood, 
London. 


18,484. ** Rattway Actions” for Curtains, C. Ching 
and Co., Limited, and H. Ward, London. 

18,485. Construction of Raptators, A. G. J. Isger, 
London. 


18,486. Yarn Hotpgr for Neevtework, C. Schubert, 
London. 
18,487. Errectine ExcuancE of TEMPERATURE, J. 


Ragot and H. Tourneur, Liverpool. 

18,488. MouLDING Pressgs, P. Bonvillain and E. Saillot, 
London. 

18,489. PoncTcRE-PROoF TIRE Banp, D. Cunningham, 
London. 

18,499. Arr Compressors, W. J. Stevens, London. 

18,491. CoMPRESSING STEEL in Movutps, H. Harmet, 
London. 

138,492. TRunNrIoN Brearrncs for Guns, Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, and R. T. 
Brankston, London. 

1s 493. Sotip Enps for CaBies, G. G. M. Hardingham, 
London. 

18,494. MANUFACTURING GLAss Mirrors, W. E. Evans, 
London. 

18,495. MouLp WuggEts for Typz CasTinc MACHINEs, F. 
Wicks, London. 

18,496. Burrer Testinc AprLiance, G. R. Geldard, 
London. 

18,497. StoRaGE Bins, J. A. Jamieson, London. 

18,498. Vatves or Gates for Sewers, F. G. 8S. Ham, 
London. 

18,499. TREATING Peat, A. McLean, London. 

18,500. ReGuLaTiInc WaTER Supp.y of Steam GENERA- 
tors, T. Clarkson and the Clarkson and Capel Steam 
Car Syndicate, Limited, London. 

18,501. Orn FuEL Burners, T. Clarkson and the Clark- 
son and Capel Steam Car Syndicate, Limited, 
London. 

18,502. Manuracture of Tanks, W. Skaife, London. 

18,503. Rivetinc Macuriygs, W. Skaife, London. 

18,504. PassENGER Exgvators, B. R. Adkins and W. Y. 
Lewis, London. 

18,505. Piayine Batis, E. Kempshall, London. 

138,506. IMPREGNATING Woop, H. H. Lake.—(7. Guissani, 
Italy.) 

18,507. Presgrvinc Eoos, G. C. Marks.—(4. Pfafr, 
Victoria.) 

18,508. WEIGHING Cc. W. Brecknell, 
London. 

18,509. Ketties, J. E. Rickards, London. 

18,510. HyprocarBon Vapour Lamps, W. Smith.—(4. 
B. Macklin, United States.) 

18,511. Tea Strarvers, W. R. Selkirk, London. 

18,512. SaHeEr Sugars, J. Pomeroy, London. 

18,513. Ring Spuyninc Macurygs, H. H. Lake.—{/nter- 
national Belanger Spinning Ring Company, United 
States.) 


APPARATUS, 


23rd August, 1902. 
18,514. Sanpau for Gotrine, G. D. 
field. 
18,515. PNgumatic Gotr Batt, E. C. Crimp, London. 
18,516. Encrve CyLinpers, F, P. Pritchard and W. S. 
Kay, Manchester. 
—= Gras Drepcers, B. Robinson and J. Chance, 


Sykes, Hudders- 


ull. 
13,518. Huss for Venictes, W. H. Ireland, Birming- 


1am. 

18,519. Jornt for SockeTep Pirzs, W. H. Bridges, 
Derby. 

18,520. TRANSMISSION GEARING, R. J. Urquhart, Man- 
chester. 

18,521. CONCENTRATORS, H. H., G. V., and F. W. Parsons, 
Birmingham. 


18,522. Pepat Cranks, H. E. and R. W. Skinner, 
Bristol. 

18,523. Ex.ecrricaL TrotiteEy Arms, H. Oliver, 
Liverpool. 


18,524. SeELr-actinc Mugs, A. Lees and Co., Limited, 

R. Clegg, and J. Cronny, Manchester. 

18,525, BELL Cranks, H. 8. Whitehouse, Birmingham. 

eo Usinc ExpansivE Force in Encives, R. Bird, 
Salop. 

18,52 Raw Cieantinc Macuine, E. 8. Rayner, 

imbles, Glam. 

18,528. Movine Sicy, E. Gimnil and T. W. Coborm, 
Goole. 

18,520. CompringD FasTENER for Winpows, M. Reuis, 
Cardiff. 

15,530. Tires of WueExts, R. C. Sayer, Bristol. 

18,531. Contract Apparatus, H. Dauth and G. Baden- 
schneider, Paris. 





18,532. ELEcTRICAL CHINA Frames, E. Kellerer, 
Paris. 

15,533. Arc Lamps, T. Ward, jun., and J. H. Weeks, 
Birmingham. 


18,534. Crurts, R. Whittaker, London. 

18,535. Sarety Guarp for Tramways, T. Pickerden 
and E. B. Phillips, Grimsby. 

18,536. Rockine Cuairs, H. J. Lyons, Glasgow. 

18,537. Vent Dampsrs, T. Bamforthand A. Robertson, 
Glasgow. 

15,538. CurLinG Hair, D. Black and J. McL. Wright, 
Glasgow. 

18,539. ComBING MacuinE, D. Black and J. McL. Wright, 
Glasgow. 

18,540. Apparatus for GasirymnG Liquips, J. L. Carty, 
Glasgow. 

18,541. Car-coupLine, W. Graupner, Berlin. 

15,542, Tres for WaLis of Buipines, F, Mitchell, 
Manchester. 

18,543. Fastentne for Dress Co_tars, M. L. Humim, 
Glasgow. 

18,544. ENGingE Governors, W. Reid, Glasgow. 


18,545. Dovuste Gzar for Cycites, J. McDougall, 
Glasgow. 
18,546, Fire Escares, J. Robinson and J. King, 


on. 

15,547. PERIPHERAL StructuREs for WHEELS, C. Miller, 
London. 

18,548. DisTRIBUTING TonGvUE FittinG for SPRINKLING 
Cans, 8. Voight, Charlottenburg, Germany. 

18,549. CHECKING SHUTTLEs in Looms, J. Stoppard, 
London. 

18,550. Stoves, J. Wallace, London. 

18,551. CURTAIN-POLE Brackets, J. Gilson, London. 

Evectricay Suip Loc Apparatus, T. F. and T. 

8. Walker, London. 

18,553. Sxt-orrs for Printinc Macuings, H. R. Mac- 
beth-Raeburn, London. 

15,554. Sprine Routers, L. R. Harrington, London. 

18,555. PERAMBULATORS, H., A., and A. Pracht, 
London. 

15,556. Baby Cuairs, O. Hiigle, London. 





18,557. Macuine Gun Carriacg, C. H. Jardine, 
London. 

18,558, APPARATUS for PROPELLING VEHICLES, G. Quick, 
London. 

18,559. Dress Fasrenines, J. G. H. Browne, London, 

18,560. Cooxina Apparatus, T. Moore, London. 

18,561. Mopgxis of the Human Bopy, A. Kroener, 
London. 

18,562, CaLcuLator, N. Collins, London. 

18,568. ManuracrurE of SHAFTING, 
London. 

18,564, Fotpine PeramBucators, H. wand C, E. Cowtan, 
London. 

18,565, Roap or WATER Morors, G. L. Pearson, Erith, 
K 


L. Wilson, 


18,566, Ficrerinc Apparatus, C. Baechler, London. 

18,567. Gare CLosinc Apparatus, Sir G. Strickland, 
London. 

18,568. Routine the F. 

ondon. 

18,569. New Azo Dygsturrs, H. E. Newton.—(Furben- 
Jabriken vormals F, Bayer and Co., Germany.) 

18,570. Piriyc and Uneitina Tea Cussts, J. H. 
Apjohn, London. 

18,571. Apparatus for Escaprne from BurNiING BUILD- 
1nGs, C. Edwards, London. 

18,572. Steam Tursings, J. Stumpf, London. 

18,573. TAKING Up the AXIAL PressuRE in ScREW- 
PROPELLER Suarts, J. Stumpf, London. 

18,574. Reoucatinc Steam ‘Tursines, J. Stumpf, 
London. 

18,575. ELECTRO-DEPOSITION of Z1Nc, H. Feith, London. 

18,576. Loosz Lear Binpers, G. C. Dymond.—(J. L. 
McMillan, United States.) 

18,577. Extraction of MsrTats from their Orgs, J. B. 
de Alzugaray, London. 


Enps of» Tubes, Briiser, 


18,578. MatTREss and UpHo.stery Sprines, M. 
Ballard, London. 

18,579. FractionaL Distituation, J. H. Miiller, 
London. 

18,580. TELEGRAPHIC Apparatus, W. L. Wise.—(Albert 
Cushing Crehore, United States.) 

18,581. CapsuLE to Hotp Compressep Gas, 8. H. 


Crocker, London. 

18,582. Apparatus for Copyixc Writincs, F. G. J. 
Post, London. 

18,583. Brocxs for Pavinc Purposss, G. Livingstone 
and The Sanitary Block and Tile Paving Company, 
Limited, London. 

18,584. TREATMENT of TaILINcs from ORE-STAMPING 
Opgrations, I. E. Kohlmeyer and F. A. Edwardes, 
London. 

18,585. Va.ves or Cocks, F. Jottrand, London. 

18,586. E_ecrric Fusgs or Cut-outs, H. L. Morse, 
London. 

18,587. OXYHYDROGEN F. Jottrand, 
London. 

18,588. GoLr Bauts, E. Kempshall, London. 


BLow - PIPES, 





8,589. Gotr Batts, E. Kempshall, London. 
18,590. BurRNER for INcANDESCENT Gas LIGHTING, La 
Société Houdaille et Triquet, London. 


25th August, 1902. 


18,591. AUTOMATICALLY SUPPLYING CLEAN TowELs, A. 
J. Jackson and W. Garlick, Manchester. 

18,592. SuppLyinG a Loop of CLkan Towet, A. J. Jack- 
son and W. Garlick, Manchester. 

18,593. Printine Picturgs, W. E. Heys.—(C. Schrieber 
and I, Levinstein, Germany.) 

18,594. CENTRIFUGAL Macuines, J. W. Macfarlane, 

lasgow. 

18,595. VEHICLE Tirgs, W. H. Sewell, Glasgow. 

18,596. FixisHine TEXTILE Fasrics, A. Heaton.—(F. 
Rudolph and F. Kiihne, Germany.) 

18,597. Fasteners for Laprgs’ NeckwEar, W., A., and 
J. Gaunt, Gargrave, Yorkshire. 

18,598. CHARGING HoLgs for Buiastinc, T. Warsop, 
Nottingham. 

18,599. Gas Licutine Torcues, H. Tee, Liverpool. 

18,600. Borris Storrers, R. Hill, London. 

18,601. Sprrav Cutters, R. Carr, Sheffield. 

18,602. Grinpinc LeveL Surracss, J. McQuay, Red- 
ditch. 

18,603. CEREAL WEATHER GAUGE, M. J. Turner, Kilsyth, 
Scotland. 

18,604. SairtiInc Dravcut Hames, Parkes and Gnosill, 
Limited, and H. Green, Wolverhampton. 

18,605. Ssirtinc Draveut Hames, G. R. Risdale, 
Wolverhampton. 

18,606. Stzam GENERATORS, W. M. Simpson, Hastings. 

18,607. ConstrucTION of Motor Cars, G. Viggars, Stoke- 
on-Trent. 

18,608. Book Sewinc Apparatus, R. McD. Lamont, 
Saltcoats, Scotland. 

18,609. TROLLEY Heaps, A. L. Taylor, Liverpool. 

18,610. Recorpinc Sutrps’ Compass, A. L. Taylor, Liver- 


pool. 

18,611. Savery GuaRps for Tramcars, J. T. Pearson, 
Burnley. 

18,612. Bonsins, J. T. Pearson, Burnley. 

18,618, Rerintnc MetTaL ALLoys, R. N. 
London. 

18,614. Re_easinc Biocks of a Boat, W. C. McClellan, 
Belfast. 

18,615. Or Cans, A. T. Eardley, Stockport 

18,616. AuTomaTic CHANGE of Bossins, C. Hiimig, 

en, Germany. 
18,617. Hypraciic Macainery, A. Musker, Liver- 


Lennox, 


pool. 
18,618. MarcusTanD, H. Carter, Shaw, near Swindon, 
Wilt 


ilts. 
18,619. Courtine for Licut Veutcies, J. Colegrove, 
Oxford. 
18,620. Courtine, M. Wolstenholme, Llanfoist, near 
Abergavenny. 
18,621. CurLinc Tonos, T. Wienands, jun., Cologne-on- 
the-Rhine, Germany. 


18,622. Manuracture of Caustic Sopa, H. R. Angel, 
London. 
18,623. TatLors’ ApDsusSTABLE Ficurg, C. Dargie, 


London. 

18,624. Gas Enainz, W. A. Leonard, London. 

18,625. Motor Cars, R. J. J. C. Pratt, Dunmow, 
Essex. 

18,626. Rim of Barus, R. R. Rentoul, Liverpool. 

18,627. NON-REFILLABLE Botries, R. McCord, 
London. 

18,628 EXTRACTING NAPHTHALENE from Coat Gas, J. W. 
T. Cadett and F. R. Tattam, London. 

18,629. Marine Torco Burners, A. F. J. Johnson, 

London. 

18,630. Pustic Postat Locx-poxes, A. J. Lambert, 


London. 
18,631. Watcu Protector, A. J. Smith and R. 8. Hul- 
bert, London. 
18,632. Buckets, J. J. Bisson, London. 
18,633, KitcHeN Rance Boriers, C. R. Hinckesman, 
London. 
18,634. INCANDESCENT Gas Burners, C. R. Hinckesman, 
London. 
18,635. Foster Motusr, C. W. Catt, London. 
18,636. Process of Decoration, C. Lady Strachey, 
London. 
18,637. CoLLEcTING LeTreRs, R. Taeggi-Piscicelli, 


ondon. 
18,638. Means for Securninc Doors, The Clydesdale 
Iron Foundry Company, W. E. Laidlaw, and A. Hill, 


mdon. 
18,639. Box for Containtinc Martcuges, W. Gater, 
London. 
18,640. Feepine Botties, P. Nightingale, London. 
18,641. Potato Masuer, C. Vinnen, London. 
18,642. Driving Gear for Cycixs, J. B. Forster, 
London. 
18,643, INCANDESCENT Gas Burners, W. Lowen, 
mdon. 
18,644. HyprocarBon GENERATORS, F, A. Lyman, 
London. 
18,645. Stgam Generators, G. G. M. Hardingham.— 
(F. H. Trevithick, Egypt.) 
18,646. Stzam TursineEs, J. Stumpf, London. 
18,647. Hyprocarson Stoves, H. Hurwitz and A. 








Schapiro, London. 


18,648. Bunsen Burners, H. Hurwitz and A. Schapiro, 

ondon. 

18,649. Gas Purirrers, A. J. Boult.—(La Compagnie 
pour la Fabrication des Compteurs et Materiel 
@ Usines & Gaz, France.) 

18,650. Water-cavor Cocks, C. C. Wakefield, London. 

18,651. ELecrric Switcugs, F, G. Baily, London. 

18,652, CENTRIFUGAL AppaRaTus, M. Kessler, London. 

18,653. SeEwina Macaings, J. Lee, London. 

18,654. Grinpineg Macuines, A. Adkins and C. 
Cheshire, London. 

18,655. Automatic Switcu, R. Collings and A. C. 
Griscom, London. 

18,656. Printing Macurings, H. E. Newton.—(X. Hoe, 
United States.) 

18,657. Curtine and Suarine Knivgs, J. Wikschtrém, 
London. 

18,658. ComposiTE Pgat BLocks, W. A. Milne, London. 

18,659. Stzam Pumps, H. KE. Brown, London. 

18,660. MANUFACTURE of STREL, W. H. Aston and H. 
Mullier, London. 

18,661. FLEXIBLE Coup.inas, A. G. lonides, London. 

18,662. PropucinG IMIraTION STAINED-GLasSs WINDOWS, 
E. W. Smith, London. 

18,663. HyDRAULIC-DRAWN Leap Traps, F. L. Milne 
and 8. C. Brearley, London. 

18,664. AuromaTic Orrick APPLIANCE, F, W. Baynes 
and P. Eckhaus, London. 

18,665. MANuractTuRE of CompusTIBLE Gas, C. D. Abel. 
—(Watergas-Maatschappij Systeen Dr. Kramers and 
Aarts, Holland ) 

18,666. Kyirg, G. Garda, London. 

18,067. SULPHURISED CoLourinG Marrers, C. D. Abel. 
—(Actien-Gesellschast fiir Anilin-Fabrikation, Ger- 
many.) 

18,668. LIFE-LIKE RepropucTions of Monster SEr- 
PENTS, T. Schreiber, London. 

18,669. Game, A, B. Snell, London. 

18,670. Larcugs, J. W. Czermak and J. Tischler, 
London. 

18,671. Warprongs, G. Bolz, London. 


18,672. Rorary Cranes, A. Balkhaus and O. Kromberg, 
London. 
18,673. Usirina InpiA-RUBBER and LEATHER, H. 


Sefton-Jones.—(Koch and Palm, Germany.) 

18,674. Hairpin, H. Sefton-Jones.—(V. C. 
Denmark.) 

18,675. Book Suxetvgs, H. J. Gill, Liverpool. 

18,676. Sarery Devices for Rartways, 8. Rogozea, 
Liverpool. 

18,677. MANUFACTURING ARTIFICIAL IcgE, E. Barrath, 

London. 

18,678. ConGEALING Boprkgs for Ick-MAKING MACHINES, 
E. Barrath, London. 

18,679. Stoves, G. Belin, London. 

18,680. Printing Presses, W. 
Bechinan, United States.) 

18,681. NumBerina Device, F. M. Turck and Tracy 
Manufacturing Company, London. 

18,682. Curren for Srrine, C. Manners and W. H. 
Reddan, London. 

18,683. AUTOMATICALLY OPENING and CLOsING AIR 
Doors for Mungs, F. Schwitalla and P. Fiebig, 
London. 

18,684. THREAD with Metattic Coatine, E. and W. 
Leuscher, London. 

18,685. Measurinc Device, A. T. Cooper, Reading, 
Berks. 


Niel se ny, 





E. Evans.—(H. F. 
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18,686. ConpDENSING StgamM from Motors, W. White- 
house, London. 

18,687. Steam GENERATORS, W. Hill anc G. Gibson, 
Aldeburgh, Suffolk. 

18,688. Seep Sower, N. Smyth, Leighlinbridge, Carlow, 
Ireland, 

18,689. Horsts, T. Simmonite, Manchester. 

18,690. CLorH Rotter for Looms, F, Rawcliffe, Man- 
chester. 

18,691. Toy Bat, C. Barnett, Godalming, Surrey. 

18,692. PRUNING SHEaRs, E. Mohr, Manchester. 

18,693. Neck-T1E Rerarvers, A. M. Browning, London. 


18,694. RECKONING APPARATUS, J. J. Marshall, Leeds. 

18,695. **Save-Time” Bac Ties, H. D. Judson, Old- 
ham. 

18,696. PRiIntING Newspapers, A. W. Turner, Bir- 
mingham. 

18,697. Dryineo Fasrics, A. T. Metcalf and W. E. Wood, 
Keighley. 

18,698. INcANDEscENT Gas Buryers, J. Platt, Man- 
chester. 

18,699. Betts for Motor Cycigs, C. A. Hamilton, 


Coventry. 

18,700. WIRE-DRAWING Macuings, Rylands 
Limited, and J. J. Nield, Birmingham. 

18,701. Hotper for Torter Articies, R. Gardner, 
Birmingham. 

18,702. — for RarLway VEHIcLEs, J. Kirkman, 

ey. 

CHOCOLATE - COATING 
Glasgow. 

18,764. Sunrace ConpENSERS for MARINE ENGINES, C. 
M. Murdock, Dundee. 

18,705. Incor Moutps, J. Ward, Wishaw, Lanarkshire. 

18,706. CeMENTINE SaniTaRyY Fivuip, W. Evans, 
Swansea. 

18,707. Gotr Bat, J. C. Robertson, Govan, N.B. 

18,708. Hanpies of Brake Levers, W. J. Green, 
Bristol. 

18,709. Dravout Exciupers, I. A. Isaacs, Manchester. 

18,710. Secret Beps, A. Jacobs, Sunderland. 

18,711. Certiryinc Cuecks, J. 8. Alexander, Man- 
chester. 


Bros., 


Macuinges, J. Logan, 


Bradford. 
18,713. Provectites, 8S. E. Page.—(H. Binney, United 
States.) 
18,714. Hanpes for Cycies, N. N. Shaw, London. 
18,715. PHotocrapHic Suvutrers, C. Bentzir, Ger- 
maby. 
18,716. Gamg Discs, J. Simons, Germany. 
18,717. Toy Horses, J. Horrocks, London. 
3,718. PROPELLING Boats, A. Firth, London. 
8,719. Friction Dampgrs, G. Barker.—(C. Vanderbilt, 
United States.) 
18,720. Paper Fastener, D. Donaldson, London. 
18,721, CARBURETTERS for AUTOMOBILES, C. E. Camp- 
bell, London. 
18,722. Brakes for Veunicies, 8. J. Gannon, jun., 








ndaon. 
18,723. MAKING ARTIFICIAL Eyxrsrows, C. Nessler, 
London, 
18,724. MANUFACTURE of Boots, G. Denton and T. 
Bromage, London. 
18,725. CHILDREN’s TABLE TRays, F. Meyer, Walling- 
ton, Surrey. 
18,726. PasTg Receprac.e, H. W. Chinnery, London. 
18,727. CLEANING Tramway Lings, &c., G. Grant, 
London. 
18,728. REFINING MINERAL O1Ls, T. Macalpine and 
The Alcohol Syndicate, Limited, London. 
18,729. APPARATUS for CuTtiInG CLoTH, A. 8. Bowley, 
London. 
18,730. Sarety Tube Lamp, W. H. Hunt, London. 
18,731. Erectricat Contacts, F. J. Esmond, London. 
18,732. SHEET-METAL Boxes, &c., C. F. Mendham, 
London. 
18,733. APPARATUs for PuriFyInG WartER, F. E, Bach- 
man, London. 
18,734. VEHICLE TrrEs, W. I. Gregory, London. 
18,735. MATTRESS-FILLING Macuines, K. Wessel, 


don. 

18,736. LupricaTinc SHart Bearinas, J. C. Blevney, 

London. 

18,737. Rims fr Rupper VewicLe Trres, J. Baker, 
ndon. 

18,738. Exastic Stockines, W. F. Ware and W. R. 

Cartledge, London. 

18,739, CoNTROLLING AIR Compressors, A. E. Dowell, 
ndon. 

18,740. Mak1nac Woopen Spoutine, E. J. Kessell, 


mdon. 
18,741, TREATMENT of Fisu-wasts, R. Haddan.—{Z. kh. 


18,742. Repucinc FisH-wasts, 
ee United hg we 
18,743. Repucina Fisn-wastg, R. Haddan.—(¢ 
Bdson, United States) ’ nihe—(2. x 
18,744. CoNTROLLER REGULATORS, R. Haddan — 
ss tlectrical Device Company, United Biaiee) Man. —(Phe 
8,745, Tires for Venicies, J. C. Hair 
—, London. 3 et ee 
18,746. Watch Movements, R. Haddan,—(7'/¢ 
silat, Watch Company, United Staten.) (The Hamp. 
8,747. AUTOMATIC TELEPHONE Excuance , : 
R. Haddan.—(The Strowger automate nm, 
Exchange, United States.) i 
18,748. Cruprgrs, C. A. Allison.—(@, Schneider, Hop 
and F, Hofmann, United States.) eis. 
18,749. CigaR-BUNCHING Macuing, G. W. Arnold 
W. M. Cranston, London. 
18,750. CiGARETTE Macuings, G. Ferrari, London, 
18,751. Rutinc Macuings, A. L, Barber, Birmingham, 
18,752. “Dips” for TELESCOPIC GASHOLDERs, (, () 
Carpenter, London. =e 
18,753. STEERING MecHanism for Motor 
Boult.—(&. L. N. Denis, France.) 
18,754. MoIsTeNING Devices for Copyine Pencity, G 
Szombathelyi, London. = 
18,755. SANDALS, W. Gill, London. 
18,756. TREATING TEXTILE MATERIAL With Liquips, J 
Wetter.—(4. Holle and Co., Germany.) he 
18,757. Sap Ikons, W. Jones and L, Johnson, London, 
18,758. Suoxs, A. C, Rounds and U. von Schauroth! 


R. Haddan.—(z, p, 


and 


Cars, A, J, 


mdon, 
18,759. IanitiInc Device for Exrosion Motors, ¢ 
Faure, London. i. 
18,760. Watcugs, C. Didisheim, London. 
18,761. Brake Apparatus for Craygs, C. de Mocor))e 
ndon. i: 
18,762. OxIDIsSING ORGANIC Compounbs, O. luray,— 
(Farbwerke vormals Meister, Lucius, and Briini 


Germany.) ie 
18,763. Stanp for Bicycigs, J. M. Sladen, London, 
18,764. Bakers’ Oven Prets, G. F. Matthews 

London. ; 


18,765. Or, BREAK Swirca, 8. Z. de Ferranti, London, 
18,766. ALTERNATING-CURRENT ELECTRICITY Mergers 
8. Z. de Ferranti and W. Hamilton, London. : 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gazette, 





694,299. Ain ComPRESSOR AND CooLER, 0. P. (ste). 
gren, New York, N.Y.—Filed May 24th, 1901, 

Claim.—{1) The combination with the air compressor, 
of the water-injecting pump, the annular inlet to the 
compressing cylinder and the annular valve controlling 
said inlet. (2) The combination with the air com- 
pressor, of the pe pan Sn pump, the annular inlet 
to the compressing cylinder, and the annular valve 
controlling said inlet, and arranged to distribute the 
inflowing jet partly under and partly overit. (3) The 
combination with the air compressor and water- 
injecting pump, of the tubular tail-rod attached to the 


694.299] 











piston and having inlet passages in close proximity to 
the piston, the tubular stand-pipe attached to the 
cylinder cover and receiving the tail-rod and the 
heck valve in the top of the stand-pipe. (4) The 
combination with the air compressor and water- 
injecting pump, of the piston having the cup in the 
upper side, the tubular tail-rod attached to the piston 
at the bottom of the cup and having the inlet passages 
in close proximity to the bottom of the cup, the 
cylinder cover having the protruding part co-acting 
with the cup, stand-pipe receiving the tail-rod and the 
check valve in the top of the standpipe. 


694,590. Economiser, It. H. Vernon, 
England.—Filed October 9th, 1899. 
Clain.—In an apparatus of the character described, 
the combination with a series of vertically-arranged 
tubes d adapted to be heated by the waste gascs, 4 
box y with which the upper ends of the tubes ¢ are in 
communication, a box c with which the lower ends of 
the tubes are in communication, a box arranged 


(694-590) 


Wakeyicld, 











within the.box c, means for admitting cold feed-water 
to’ the inner box, a series of tubes leading at their 
lower ends from the inner box and extending 
upwardly within the tubes d, and leaving an inter- 
mediate narrow annular space between them 4s 
described, of a series of vertical tubes ¢, a box with 
which the lower ends of tubes ¢ are in communication, 
a box h with which the upper ends of the tubes ¢ are 
in communication, and a pipe i in communication with 








Edson, United States.) 


the box g and the box at the lower end of tubes ¢, 
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SOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 
THE SHIFTING OF THE INDUSTRIAL CENTRES. 
(By our Special Commissioner.) 
Capetown, August 19th. 
Iv making a business study of South Africa, or of any 
other country for the matter of that, it is essential at the 
outset to arrive at a general understanding of the indus- 


No. 1.4#— 


trial geography. 


| 
that the port of Lorenco Marques and the railway that 
runs through to the Transvaal at Komati Poort should 
| be in practice, if not in theory, wholly and entirely British. 
It may be that by the time this letter reaches you this 
will have come to pass, in which case the discussion of 
the question of the relative values cf the other routes 
from the sea to Johannesburg would be unnecessary. 
But in Africa we have it on good authority that we must 
“take things as we find ’em,” and as the splendid harbour 
at Delagoa Bay is not yet under our control, and as until 
such has become the case we cannot use this route to the 
fullest advantage, it is well to touch on the other routes 


Recent events have so revolutionised the methods of marked down on the map. 


life in all its phases that to obtain an adequate idea of 
existing conditions we must approach the subject with 
an open mind. We must forget much which we have 
already learnt, or must use such knowledge as a basis to 
start from in contrasting the country under the old con- 
ditions with the same place under the new. 

The prominent landmarks by which this continent has 
been known are disappearing, and the most notable of 
them all, Capetown, has already lost its supremacy as a 
commercial centre, and is now well on the way to lose it 
as a trading port. This matter I will return to later on. 
[| merely mention it here en passant as the most striking 
of the many instances of the sweeping changes that are 
taking place in the commercial economy of this country. 
These changes are not primarily due to the war, although 
the effect of the war has undoubtedly been to make them 
possible. They have been led up to gradually but surely 
by the inexorable law of evolution; and in the evolution 
of South Africa the war has merely been an incident. 

Industrially speaking, especially from an engineer's 
point of view, the centre of interest in South Africa lies 
in the Transvaal. The centre of the Transvaal is the 
Witwatersrand, or “ Rand” 


The route from the Cape has long since ceased to be 
used as the channel for anything but mails and pas- 
sengers to Johannesburg, except in special circumstances. 
This has not been entirely due to the fact that its length 
is greater than the others. Its dangerous and shockingly 
managed harbour—in which at the present time are 
visible the wrecks of five large steamers and sailing 
vessels, while others have been recently sunk, and remain 
a standing and hidden menace to the traffic of the 
harbour—has brought the port into very bad repute. The 
lack of accommodation and the apathy of the authorities 
have occasioned such a state of chaos at the docks that 
merchants at the present day have often to wait, not a 
few weeks, but sometimes many months for delivery of 
their goods after they have arrived in Table Bay. 

Thus it is that, quite apart from any question of cost 
of transport, the route from Capetown to Johannesburg is 
new an obsolete one for goods from the former place to 
the latter. 

At the present day Durban and Delagoa Bay share 
between them the transport of the heavy goods, while 
lighter stuff is dealt with to a great extent at Port Eliza- 
beth and East London. 





district, as it is popularly — 
called, and the centre of the 
Rand is Johannesburg. 

It is Johannesburg that 
Lord Milner has foretold will 
some day develop into a city 
of several millions of inhabi- 
tants. It is mainly to check 26 
an influx of undesirable 
people into Johannesburg, 
already congested beyond 
measure, that access to the 
Transvaal is hedged round 
with a complicated system [‘o- 
of “permits,” of which the F = ESE ey 
landing permit issued in 
London to persons going to 30 
South Africa is only a pre- | 
liminary step. Itis Johannes- 
burg which is the industrial \ 
capital of South Africa, and \ 
it is on Johannesburg that 32 
the manufacturing engineer ) 
should rivet his attention. | fy 
I would suggest that the L 
student of South Africa j 
should place a sheet of trac- 
ing paper over a map of 
South Africa, and from it U7} 














~_ Port Elizabeth 
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make his own revised chart. 
After tracing the contour of 
the coast line, and marking 
off the German territory on the western coast and the 


SOUTH AFRICAN RAILWAYS LEADING TO PORTS 


Of the relative merits of the various harbours I will say 


Portuguese strip on the east, let him find Johannesburg, | but little here,as I must deal with that subject on another 


and indicate the spot with as large and important a dot 
as he may wish to use. 

Let him ignore for the moment all question of colonial 
boundaries and frontiers, as for the purposes of this 
particular map they are without importance. From 
Johannesburg as the starting point, let the student trace 
oe ee of the various railways which lead to the sea- 
ports. 
there are five routes from that centre to the sea. The 
first, and until recently the most popular, zigzags its way 
down to the extreme south-western corner of the con- 
tinent at Capetown. The length of this line is 1014 
miles. The next route terminates at Port Elizabeth, 
southwards and slightly westwards from Johannesburg, 
and the distance covered is 714 miles. The third line 
reaches the sea at East London, and measures 666 miles. 
The fourth is to Durban, in a south-easterly direction, 
483 miles. And the last, and least, in mileage at all 
events, runs north to Pretoria, and then directly eastwards 
to Lorenco Marques at Delagoa Bay. This measures 
396 miles—see map. ; 

Of these five termini on the sea coast, there is only one 
which is possessed of a thoroughly good harbour, and that 
is Delagoa Bay. The Delagoa Bay route, however, 
possesses the grave defect of passing through Portuguese 
territory. This difficulty will have to be overcome before 
it can enter upon its career as the one and only suitable 
channel for goods between Johannesburg and the outer 
world. It is to be feared that, owing to the vacillation 
of the Home Government in a policy which dates from 
before the war, we have allowed Portugal to enter into 
treaties and informal agreements with other Powers with 
regard to the future of Delagoa Bay. This has had the 
effect of seriously hampering our negotiations for 
acquiring control of that important slip of country. But 
optimists here, and among them men who should know 
what they are talking about, maintain that all difficulties 
have been smoothed away, and that the present visit of 
Lord Milner to that place is to have the immediate effect 
of placing the port and the railway throughout its entire 
length in our hands. ; 

Whatever the price that we may have paid for this, we 
Ws assume that it has been money and time well spent. 

t is essential to our industrial salvation in South Africa 
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occasion. It is as well, however, to point out that with 
the exception of Delagoa Bay there is not one which, in 
its present condition, is even tolerably convenient. 
Durban, it is true, possesses an excellent harbour when 
you can get into it, but the presence of a treacherously 


| shifting bar impedes the traffic very seriously in the case 


When this has been done it will be found that | 





of large ships. The Durban authorities, however, are 
enterprising enough, and are quite alive to the importance 
of improving their port. Poor old Capetown, however, 
in spite of the fact that for years past she has been 
indulging in the luxury of examining extensive harbour 
schemes, and is said to have one under consideration at 
the present day which is more elaborate than its pre- 
decessors, is practically worse off now than she was in 
1868. In that year she opened 1870ft. of the solitary 
breakwater which protects her shipping. It is true that 
latterly she has increased that length up to nearly 4000ft., 
but as her requirements are now many times as great as 
they were thirty-four years ago, she may be said to have 
retrograded as far as harbour accommodation is concerned. 

Although Capetown is falling behind in the progressive 
rush of the new South Africa, I‘’do not mean to suggest 
that her trade is diminishing, or that it is likely to 
diminish. 

Owing to her lethargy she will doubtless lose a con- 
siderable amount of trade which she might otherwise 
have retained, and she will be out of the running for 
much future business which she might have secured. 
Her geographical position, however, guarantees her a 
large amount of business which cannot be wrested from 
her, as the growing requirements of Eastern South 
Africa, of which she is the natural port, will suffice to 
keep her going, and in some degree to compensate for 
the losses she may suffer on account of the greater 
enterprise of her sister ports. After all is said and done, 
she must retain her position as the natural channel 
through which goods will find their way to Kimberley, 
which, after Johannesburg, is the most important indus- 
trial centre of South Africa. 

It must be remembered that at the present day Cape 
Colony contains more white inhabitants than all the rest 
of the South African States put together, and while she 
is not likely to retain that position for long, there can be 
no question but that her population will increase steadily. 
It simply means that the increase in certain other 
localities will be more rapid. 


Those who may marvel at the diminishing relative 
importance of Capetown can easily grasp the situation 
by referring back to the history of the place, which was 
originally named the “ Cape of Storms.” 

It did not owe its birth as a trading port or as a 
colonising centre to any innate virtues of its own, except 
to that geographical position which alone to-day keeps it 
going. The town itself is still without industries worthy 
of the name, and although in the immediate vicinity of 
the port “ almost anything” can be grown, the country 
has never been systematically exploited. 

Further afield there is said to be untold mineral wealth, 
which has been and still is practically untouched. This 
is due to the fact that the Colony has always been, and 
now is more than ever, Dutch. Dutch in numbers, 
Dutch in sympathies, Dutch in theory, Dutch in practice, 
and above all Dutch in government. Let no one run 
away with the error that recent events have done anything 
towards weakening the Dutch preponderance in Cape 
Colony. The “Bond” is stronger than ever, though for 
the time being it may be less aggressive. The Dutch 
element is bound to be strengthened as time goes on, for 
the Englishman who comes to South Africa goes further 
afield than Cape Colony, and finds his way to places 
where he can make his money in modern industrial 
concerns. The Dutch agriculturist will gravitate back 
to the Colony from which he originally “trekked,” 
because it is there that he finds a congenial atmosphere, 
sympathetic surroundings, politics which suit him better 
than those elsewhere, and equally good land for his 
purpose. 

Capetown has always had its “greatness thrust upon 
it” in spite of itself, and to explain this I will run rapidly 
through its history. Table Bay was discovered in 1486 
by the Portuguese, and after some fifty years of spasmodic 
occupation as a pied a terre on the way to the East, was 
abandoned by them on account of the ferocity of the 
natives. Later on the Dutch utilised it as a suitable port 
of call for their vessels plying between Holland and the 
East Indies. They started a small colony of officials of 
the then powerful Dutch East India Company, and after- 
wards used it as a dumping ground for some of the 
French Huguenot refugees who had sought hospitality in 
Holland. Then, in the course of developing our Eastern 
Empire, we, too, came on the scene. History all over the 
world and in all times has shown that Britons cannot live 
under Dutch rule. We ousted them there, as we have 
ousted them elsewhere, and assumed the government of 
the place. They had governed it badly, and we in our 
turn governed it equally badly, though on different lines. 
Systematically in those early days we treated the Dutch 
in Cape Colony unfairly, and our treatment of the English 
residents was worse. Now we treat the Dutch well and 
the Englishmen badly. In spite of all our muddling, 
however, Capetown became increasingly important as a 
commercial and strategical point, until the opening of 
the Suez Canal, when much of its original raison d’étre 
disappeared. Meanwhile, however, fostered in the earlier 
days by the trade created by passing ships, it had 
developed into a self-supporting Colony with requirements 
of its own. 

Thrown in a measure on its own resources by the 
cessation of the greater part of its shipping, the Colony 
began to develop these resources, and to create a trade of 
its own. In the course of time, it was found that the 
natural industrial centres, where money could be made, 
were remote from Capetown; and when gold was found 
in the Transvaal the important centre of South Africa 
was shifted abruptly from Capetown to Johannesburg. 
Then it was that new ports elsewhere sprang into 
existence for feeding the new centre, and the channels of 
trade were altered. Then it was that, owing to the 
geological accident which placed the gold mines in terri- 
tory which was out of our control, we found it necessary 
to go to war to ensure a reasonable government in that 
particular locality. We have gained our point in theory 
at all events. Are we to profit by it commercially, or 
have we gone to all this heavy cost in blood and money 
for the benefit of our foreign competitors? That is the 
question which has to be solved. So far, the outlook with 
regard to the machinery market is in many instances the 
reverse of hopeful, but with that question I shall deal 
fully later on. I would, however, put on record two 
pertinent statements made to me by the two largest 
importers in Capetown. ‘ What will be the effect of 
this American ‘Combine’ in agricultural machinery, 
which has been formed for the purpose of undersellin 
British makers in the South African market?” I — 
the first. 

“ None whatever,” was the prompt reply. “I cannot 
see the use of it at all, for the Yankees have already the 
whole of the trade in that particular class of tool.” 

“‘T buy all the machinery I can from England,” said 
the other to me, “but in the smaller class of machine 
tool I never trouble to write to England at all.” 

“ Where do you get it from?” I asked. 

“ All from Johannesburg,” he answered. 

“ Are they British machines ?” I asked. 

“No! American,” said he. “There is an American 
firm in Johannesburg who carry a stock of machines for 
local requirements to the value of £50,000.” 

The moral of this is obvious, but it also serves to 
emphasise that revolution in the industrial geography of 
South Africa on which I have insisted in this chapter, for 
it goes to show that if Capetown no longer serves as a 
channel for supplying machinery to Johannesburg, 
Johannesburg in the interior has already become a dis- 
tributing centre for supplying South African requirements 
for a distance of over one thousand miles to what was the 
most important port of the country, and the one which 
is nearest of all to England, Capetown 








Tue double-tracking of the New York, Ontario, and 
Western Railroad began between Cornwall and Cadosia, N.Y., on 
August 13th, a distance of 107 miles. The estimated cost is about 
£3000 a mile. Cadosia is the junction point of the Scranton 
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THE DESIGNING AND EQUIPMENT OF | valves and other fittings required, as my object is to 
BLAST FURNACES. direct special attention to the several features of an iron- 

By Jno. L. STEVENSON. works plant actually connected with the working of the 

as furnace, and to show the difference between the old system 


No. I. : 
THE question of remodelling and reconstructing existing | of guessing at what a furnace should be, and the methods 


blast furnaces, and of building new works with modern | here shown and adopted from actual practice. = 
For the sake of comparison it 


will be sufficient to give one or 
two sections of old-style furnaces, 
and to state that in engine power, 
heating surface of stoves, tempera- 
ture of blast, tuyere area, &c., most 
furnaces in Europe are very defi- 
cient, and although one of the fea- 
tures mentioned may be up to the 
standard needed, it will be found 
that others are far below modern 
requirements. It must be dis- 
tinctly understood that unless a 
furnace is supplied with the whole 
of the improvements enumerated 
the results will not be satisfactory. 
In the Cleveland district, where 
stove power and high permanent 
temperature play such an impor- 
tant part when smelting Cleveland 
ironstone, the deficiency is even 
more marked than where the iron 
ore is less difficult of reduction ; 
and even these latter furnaces are 
far below the requirements in this 
feature of equipment alone, with- 
out mentioning blast power and 
fittings, so essential to the well- 
doing of any furnace. 

In looking over ironworks where 
there are furnaces which have been 
in existence for some years, we 
find them equipped with blowing 
engines of very old type, in many 
cases barely capable of supplying 
a furnace with more than 10,000 
cubic feet of air per minute, which 
is only just sufficient for a produc- 
tion of 70 tons of iron per day; 
then the furnace is most probably 
very much out of proportion, 
having an extravagantly large bosh 
of perhaps 21ft. or 22ft. diameter 
to about 65ft. to 70ft. of height, or 
even less, which, in itelf, is against 
the make being satisfactory. 

We find iron works working 
often with only two stoves per 
furnace, sometimes three, but very 
seldom four stoves per furnace. 
The important question is not, to 
put as much heating surface as 
possible into one or two huge 
stoves, but to distribute the neces- 
sary heating surface required for 
any make of iron, into at least 
three, or better still, four stoves, in 
order that the heat may be more 
equalised; but the necessary heat- 
ing surface per ton of iron has not 
hitherto been recognised or known, 
which accounts for the inadequate 
stove outfits with which it may 
truly be said, most English blast 
furnaces have so far been supplied. 

In support of this assertion, 
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Fig. 1-WHITWELL STOVE, CHECKERED IN THREE CHAMBERS 


equipments, has now become a subject of the greatest | 
interest and importance to ironmasters in this country, 
and the series of papers, of which this is the first, 
has been written with a view to setting forth the 
practice and necessary methods, to arrive at the right 
size, shape, and proportions of any furnace to be adopted 
and suitable for the work it is intended to perform; and 
also to enable engineers and works proprietors who may 
be contemplating alterations and reconstruction of fur- 
naces at once to see what are the requirements of a 
modern, high-make ironworks, as compared with existing 
furnaces which have been constructed and equipped on 
ancient methods and ideas, and producing the stereo- 
typed make of 80 to 100 tons of iron per day, and this | 
with materials from which there should be no possible | 
difficulty in obtaining far better results. | 
The prevailing trouble lies in persuading owners of 
furnaces and managers that by judicious and studied 
alterations in existing present plant they can increase | 
their output, and at the same time effect a great saving 
in the cost of labour, which in a few years would repay 
the capital expended in making the necessary improve- | 
ments—provided always that the alterations are made | : ' 
where needed, and according to modern practice. 
Output should be the point aimed at as governing | 
working expenses. The following is from a letter to the | 
Times in reply to an article on the subject:—“. . .| 
Technical education is by many proclaimed as the panacea, 
but important though that may be, it is but a very small 
element in. the solution of this. problem. After | 
all, Sir, it seems to resolve itself largely, if not wholly, | 
into the question of output; and as every practical and | 
experienced manager knows, other things being equal, 
output governs cost everywhere and in everything.” 
Many blast furnaces in the United Kingdom and | 
abroad which are producing at the present time probably | 
under 700 tons per week may, with very reasonable out- 
lay, be transformed into furnaces which, if not strictly 
modern in every particular, would at least double their | 
make, reduce the cost of production, and increase the | 
quantity of higher grade iron, without making any change | 
n the materials used. ; F | I feel compelled, reluctantly, to refer to a paper 
It will not be necessary to give details of old plants for| read at a meeting of the Cleveland Institute of Engi- 
the sake of comparison with more modern establish-| neers, on the Ford and Moncur fire-brick stove. It 
ments, nor will it be necessary to give such details as is to be regretted that the paper did not contain any 
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reference to the heating surface, either per stove, per 
furnace, or, especially, per ton of iron. In fact, large stoves 
and less of them were recommended, without an 
reference to duty capacity, meaning, no doubt, Ford and 
Moncur stoves. During the discussion which followed 
the reading of the paper, nothing was said on the subject 
beyond a question put by one of the members as to the 
heating surface, which was not given at the time, but 
nothing came out as to the heating surface required per 
ton of iron, the subject being entirely ignored except by 
the one member, or considered as useless. 

Figs. 8 and 4 show a full checkered and a Ford and 
Moncur stove respectively, of exactly the same diameter 
and height, and eat with the same class of bricks ; 
so that both penetration and yielding power are the same 
in each stove. 

A furnace will work with considerably better results on 
a constant heat of blast of 1200 deg. with several 
small stoves, containing the necessary heating surface 
than on a fluctuating temperature of 1200 deg. to 
1600 deg. from a lesser number, but larger ones. Many 
existing stoves, either through neglect or bad checkering, 
become very soon choked up with dust, and thus lose 
many hundred square feet of otherwise available heating 
surface, greatly reducing their efliciency, andconsequently 
their duty capacity. 
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Fig 3—FULL CHECKERED STOVE 


I here wish to state that it is not my intention to deal 
in any way with the chemistry of the blast furnace, 
except so far as giving the analyses of materials for 
reference. There have been books enough written upon 
the subject, giving in most cases interesting and useful 
information, but apart from that, it is doubtful if they 
have added 1 lb. per day to the output of our furnaces. 
Let the engineer construct the furnace on the best known 
systems, to produce a required quantity of iron per day, 
after which the chemist will deal with the quality needed 
from time to time. 

The following table and Fig. 2 show the sizes and heat- 
ing surface of seven different sizes of stoves, all filled 
with 7}in. square checkering, and constructed with 
double convex combustion chambers. The table also 
indicates the duty capacity of each stove. 

The next table gives the heating surface of seven 
sizes of the Whitwell stove, which has done such 
good service in the United States. The drawing— 
Fig. 1—shows a Whitwell stove as improved by 
James P. Witherow of Pittsburg, and others, and, 
although the heating surface is not equal to more modern 
stoves, it is still highly efficient. It can claim an 
advantage, which it almost alone possesses, that the gas 
and air, being compelled to pass through narrow divi- 
sions, touch every portion of the checkering, provided 
they are kept clean. 

Four of these stoves—21ft. by 60ft.—are equal to a 
duty capacity of 220 tons output when constructed as 
shown on the drawing. 

There are several fire-brick stoves, which all have a 
claim to special advantages, the principal being the Whit- 
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the Cowper, the Ford and Moncur, and the Massick 
wel rocks, and ‘whichever system is ado ted the heat- 
ing surface per ton of iron per day should invariably be 


considered. 
Duty Capacity of Full Checkered Stoves. 


a ng surface 
Diam. Height Heating « nt. Fela 
of Pi chethering ba gad checkering. 
stoves. » only. ‘ 
ft. ft. sq. t. tons, sq. in. 
18 60 22,660 51 iy 
20 60 30,158 68 73 
20 65 35,100 7 7 
23 . 6 48,840 . 110 7 
23 70 53,280 120 7 
2 65 58,720 132 7 
25 70 63,936 144 74 


Duty Capacity of Whitwell Stoves, 
Heating surface 








uM Ivight Duty a 
Dian I es | fe K. A capacity per 4 el of , 
stove stoves, only. We stove, checkering. 
ft. ft. sq. ft. tons, eq. ft. 
18 60 17,000 39 74 
19 60 19,300 44 7 
19 70 22,512 50 7 
20 60 21,792 47 7] 
20 70 25,240 57 7] 
21 ae . 24,500 55 74 
21 70 30,000 66 7 


The sketches on Fig. 2 show the principal dimensions | 
of seven sizes of full checkered stoves suitable for any 
size furnaces. 

Two stoves with a combined heating surface of | 
34,000 square-feet are equal to a production of 78 tons, | 
and will give an average temperature of blast of 1100 deg. | 

The above is only given as an example of the duty | 
capacity, as no furnace should be worked with less than | 
three stoves. 

Three stoves having a total heating surface of not less | 
than 90,000 square feet would be equal to the duty | 
capacity required for a production of 200 tons per day, 
with sufficient spare surface to maintain the blast at the | 
temperature required, all other features of the furnace | 
outfit being modernised in proportion to make required. | 

An output of 400 tons per day would require not less | 
than 180,000 square feet of heating surface, divided into | 
four stoves of 45,000 square feet each. 

The necessary and indispensable stove capacity for any | 
make of iron may be readily ascertained by reference to | 
either of the preceding tables, which show at a glance the | 
heating surface required for any output up to 550 tons 

er day. 
: If it is desired to know what stoves are required for a | 
furnace about to be constructed from which, we will say, | 
an output of 800 tons per day is intended, we see in the | 
first table that a stove 20ft. by 65ft. has a heating surface | 
of 85,100 square feet and a corresponding duty capacity | 
of 78 tons. This will mean four stoves equal to 140,400 | 
square feet with a duty capacity of 312 tons per twenty- | 
four hours, all other equipments of the furnace to be also 
of equal capacity in proportion to the make required | 
per day. 

It is well known that the heat of air blown into a | 
furnace should vary as little as possible, and to that end a | 
self-acting hot blast regulating valve has been designed, | 
which will answer every purpose in that direction. The | 
apparatus is adjustable and self-acting, and needs little or | 
no attention once it has been set, and has the advantage | 
of at once checking excessively hot blast after turning on | 
a freshly-heated stove, instead of recording changes of | 
temperature, which more often than not are only examined 
— sometimes many hours, after the mischief has been | 
one 


in Fig. 5 :-— 
B, expanding plate acting upon lever; D, diaphragm | 
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any position easily to be seen; R, regulator; V, throttle 
valve for cold blast. 

The Harrison-Gjers blast equaliser must be mentioned 
as a good step in the right direction, and will prove 





Section EF 
Heating Surface in Checkering atone, 
46560 Sq.Ft. 

Duty Capacity 194 tons. 
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Fig. 4—FORD AND MONCUR STOVE 


The following is the explanation of the working parts of | effective in keeping the blast at a very uniform heat. | 
the apparatus as indicated by the reference letters shown Being now well known, no illustration is introduced in | 


this article. 


How often furnacemen have, with praiseworthy pride, 
called one’s attention to the tuyere pipes, when hot 
| even in daylight. But go back and see them afew hours 
| later; they will be found black, even at night. No 
| furnace can drive well under such conditions. The only 
| remedy is one of stoves and hot blast regulation. 
| One great mistake in the matter of stoves is putting 
| small ones and large ones to work together—the reason 
| is obvious. They should be as nearly as possible of the 
same capacity. 








SOME ASPECTS OF WORKSHOP 
MANAGEMENT. 
No. VIL.*—THE MACHINE SHOP. 


THE importance of the machine shop, as compared 
with the other departments in an engineering establish- 
ment, has greatly increased of late years. 

Owing to the extension of the capabilities of machine 
tools, a great deal of the work which used to be carried 
on in the smithy, the fitting shop, and even the foundry, 

| has been transferred from these centres to the machine 

| shop; and if the improvement in machine tools continues 
at the rate at which it has advanced of recent years, the 
burden of work will fall still more heavily upon this 
department in the future. 

Without underrating the value of any other depart- 
ment, there is no doubt that under present conditions the 
machine shop is the factor—as far as production is 
concerned—which mainly determines the successful 

| working, or otherwise, of an engineer’s business. 

There are three points in connection with this depart- 
ment which require especial consideration. First, the 
tools themselves must be of the best possible quality and 
design for producing the work with which they have to 
deal. Secondly, the machines must be so arranged that 

| the work, as it progresses through the shop, will require 
| as little handling as possible. Thirdly, a proper system 
must be employed in the distribution of the work and the 
| collecting of it before it is inspected and passed on to the 
fitters. This applies especially in cases where a large 
variety of machines is in constant process of manufac- 
ture. 

With regard to the selection of the tools themselves, 
we do not propose to offer any suggestions at this point ; 
a very great deal has been already written, and written 
most ably, upon this subject; moreover, every competent 
manager must know what type of machines should best 
| suit his requirements; and as it is impossible to go 
| closely into details on this question, so it is unprofitable 

to generalise upon this subject. 

With regard to the arrangement of the machinery and 
the system of collecting the work, however, we have a 
few words to say. 4 

The ideal method of arrangement is, without doubt, to 

| group each class of machines into a separate department, 
| each group being under the direction of a foreman who is 
an expert in the particular class of machinery over which 
he has control. By this system, each foreman being a 
specialist in his own particular class of work, the best 
results should be obtained. Thus, the planing machines 
are supervised by an expert whose sole occupation is to 
study the production of perfectly true and flat surfaces 
with the lowest expenditure of money and at the greatest 
speed possible. The foreman over the lathes confines his 
attention to the production of round articles in the same 

| manner; and soon. By this means the efforts of each 
| foreman being concentrated within narrow limits, the 
result should be a-very high state of efficiency, and a 
maximum production with a minimum of cost. Unfor- 
| tunately, it is only the very large establishments which 


I wish to point out that furnaces should not be worked ' are in a position to deal with their work in this manner ; 
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preventing wee of blast; I, indicator to show working 
of valve; L, lever from diaphragm to throttle; 
pyrometer—this may be an electric pyrometer placed in 
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Hot Blast Valve 


Fig. 5-HOT BLAST REGULATING VALVE 


too hot, and temperatures reaching 1500 deg. to 1600 deg. 


P, | are detrimental to the action of a furnace, both as regards 


percentage of coke and percentage of high-class iron. 
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and in works of moderate dimensions, therefore, all the 
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machines are usually under the control of a head fore- 
man, who is responsible for the entire department. When 
this is the case the machines should still be grouped in 
the manner described, and their arrangement should be 
such that, as one process follows another, the work in 
hand gradually finds its way towards the fitting shop, 
and can be collected and inspected without unnecessary 
handling when every operation upon it has been com- 
pleted. 

Many machine shops are excellently well planned and 
arranged when they are first built and the machinery 
installed ; but after a few years, as the business extends, 
and fresh machine tools are added, the careful arrange- 
ment, so well considered at the outset, is lost sight of ; 
and the new machines are dumped down in any position 
wherever room can be found, with the result that all 
appearance of systematic arrangement quickly disappears, 
and the benefits of a properly arranged machine shop 
are lost. The reason of this is that space has not been 
allowed for adding new machinery in the first instance. 

We take it that every engineer who starts a new 
works commences with an idea of making a success of 
his business. Success can only be obtained by extension ; 
yet many engineers, when starting, arrange their machine 
shop in a manner which makes it practically impossible 
to lay down new machinery in a convenient manner. In 
planning a machine shop in the first instance, therefore, 
ample space should be allowed for adding to every class 
of machine which is likely to require to be extended in 
the future. Even if the space is not needed for new 
machines for some time to come, it will be found most 
convenient for other purposes. A machine shop where 
the space is limited is a constant source of expense and 
inconvenience. The benefit derived from grouping each 
class of machine together is obvious ; but in cases where 
the general run of work embraces a large variety, the 
advantages are especially apparent. In such cases the 
exigencies of the orders render it impossible always to 
give out the same class of work to be dealt with by the 
same machine ; but if all the tools capable of machining 
any particular article are grouped together, the piece in 
question can be placed near these machines, with the 
certainty that one or other will ultimately be required to 
deal with it, and that it will not need to be transferred to 
another machine in some remote corner of the shop when 
the time arrives for putting it in hand. 

Again, although a foreman may be well posted up as to 
the order in which he is to put his work through, when 
he is engaged on, say, some twenty or thirty different 
kinds of machines at once, each comprising some 
hundred odd pieces, it isa great assistance if the various 
parts are laid out by the machines available for dealing 
with them, as he can then decide at a glance what article 
to put in hand next without the fear of overlooking some- 
thing more pressing. 

In order to obtain the best results from the machine 
shop it is not sufficient to furnish the very best tools, and 
see that the men working them produce the largest 
possible output in the most perfect manner. Itis equally 
unportant to put the work through with method, and 
hand it over to the fitters completed as far as possible. 
The greater the variety of work, the greater the necessity 
of dealing with it in a systematic manner. It is not too 
much to say that, given two firms, both working under 
similar conditions as to the class of goods proiuced, one 
equipped with modern machinery, but putting the 
material through without system; the other furnished 
with old-fashioned tools, but carrying on its work in a 
systematic manner; the chances are greatly in favour of 
the latter establishment showing the best results in the 
long run. 

In cases where there is a great variety of work in hand, 
there is often a tendency on the part of the foreman, if 
he has not the best machine at once available for dealing 
with any particular piece, to hold back the job until the 
machine he would like to put it on is at liberty. This is 
natural, as he has the costs of his own department to 
consider. It must, however, be remembered that in cases 
where the class of work varies largely, it is impossible to 
conduct the machine shop on ideal lines; and if, under 
these conditions, the foreman is permitted to work on the 
system of never givinga job out unless it can be machined 
at the lowest possible cost, the machine shop will soon 
become congested with a large number of unfinished 
machines, which ought to have been completed and 
delivered to the fitting shop long ago. This is a point, 
therefore, which requires the special attention of the 
management, who should see that the machine shop 
gets the work through to the fitters, even if something 
has to be sacrificed in the costs of this department. An 
economy effected in machining any article is paid for 
dearly if the completion of a machine is delayed in order 
to attain this end. 

Where the run of work varies largely in character, it is 
an absolute necessity for the machine shop to concentrate 
its energies upon every machine it is engaged upon until 
it is completed and handed over to the fitters; and the 
most healthy condition possible for a shop working under 
these conditions is to be engaged upon the manufacture 
of the smallest variety of machines, provided always 
that the machine hands are kept fully occupied. 

We will now describe what we conceive to be the best 
system of passing the work through the shop, and 
collecting it together before it is inspected. 

After the work has been marked off for machining, 
it should be deposited, as before described, by the tools 
which will have to deal with it first. As soon as the first 
operation upon it has been completed, it should be trans- 
ferred, without delay, to the machine which will carry out 
the next operation. No article should be allowed to 
remain by the machine which has dealt with it. By 
these means every machine will be provided with a 
collection of work around it for the foreman to select 
from; and he will then have no difficulty in deciding 
which job shall be put in hand next; if this course 
is neglected, there is a great chance of an urgent job 
being overlooked. If this system of shifting the work as 


soon as each operation is completed is properly carried 
out, everything in the shop is kept on the move, is 
brought continually to the foreman’s notice in conse- 
quence, and the most urgent jobs receive attention first, 
without the necessity of constantly hunting them up. 

To enable the work to be identified without difficulty— 
and in cases where the class of work varies largely this 
is of the utmost importance—every article which enters 
the machine shop, however small, should have its shop 
order number stencilled clearly upon it. When this is 
done the foreman, if he does not happen to recognise the 
piece, can ascertain without difficulty to what job it 
belongs, and will know to what set of drawings to refer 
when putting it in hand. If the stencilled numbers are 
obliterated in the course of machining, they should be 
marked on afresh as soon as the operation is completed. 
The marking of the pieces is not an expensive matter, 
and an intelligent labourer should be made responsible 
for this work. 

A space should be set apart in the machine shop, as 
near the fitting shop as possible, for the collection of the 
work. Each machine in hand must have its own space 
allotted to it where the various parts comprising it are to 
be collected; and this space should be clearly indicated 
by the shop order number belonging to it being clearly 
displayed in a prominent position. 

As soon as all the operations upon any article have 
been completed as far as the machine shop is concerned, 
the piece should be transferred to the space allotted to 
the machine to which it belongs. This work must be 
done under the supervision of the foreman or an 
assistant, as labourers cannot, of course, be trusted to 
decide whether a job has been completed or not. When 
a load of the finished articles has been collected or. a 
truck, the pieces can be distributed each in its proper 
location by the labourers without supervision, as all they 
require to do is to deposit each article within the allotted 
space bearing the shop order number which is marked 
upon it. A little insistence at the outset will soon get 
the men who carry out this work into the habit of arrang- 
ing the pieces neatly and systematically. If this practice 
is kept up, the work belonging to each machine will be 
collected almost automatically, and when the machining 
of any job is completed every article will be at hand, 
neatly arranged, and ready for the inspector to 
examine it. 

The advantages of collecting the work in this manner 
are numerous. In the first place, the manager, or any- 
one else interested, will be able to see at a glance how 
nearly any machine is approaching completion. Secondly, 
it obviates the necessity of hunting about for the various 
parts with a view to collecting them when the foreman 
thinks the job must be nearly completed. Thirdly, when 
the work is laid out before him in this manner the fore- 
man is more likely to notice any parts which are missing, 
and which he may perhaps have overlooked. Fourthly, 
the collection of the work throughout the shop becomes 
continuous, instead of spasmodic, and is conducted more 
economically in consequence. Fifthly, the foreman of 
the fitters can tell without inquiry what he will be 
receiving from the machine shop, and can make his 
arrangements accordingly. Sixthly, the danger of small 
pieces being mislaid, and having to be replaced, is reduced 
toa minimum. And, lastly, it enables the inspectors to 
carry out their work systematically, and go through each 
machine as a whole when it is completed. 

It is when the inspecting of the work is being carried 
out that the advantage of the production orders is 
especially apparent. These, as explained in a previous 
article, are lists enumerating every piece required to 
make up a machine. The production orders, therefore, 
furnish the inspector with the information he requires as 
to what he has to examine in each case; and if any 
article is missing he should at once report its absence 
to the foreman, who will cause it to be looked up. By 
this means every job should be handed over to the fitters 
complete in every respect as far as the various parts are 
concerned, and with every operation on each part com- 
pleted as far as possible, and certified by the inspector as 
being correct. 

The extra expense incurred by collecting the work in 
this manner, if any, will be more than compensated for 
by the fitters receiving their material completed and pre- 
pared in a proper manner, which will to a very large 
extent obviate the vexatious delay which occurs when 
this department has to wait for some important piece 
which has been overlooked in the machine shop. 








Winp Errects upon Lakes.—The storm winds on Lake Erie, 
U.S., and the changes of water level which they produce are the sub- 
ject of daily record by the Government engineers, as, on account of 
the shallowness of water at both ends of the lake, the disturbances 
in level due to the winds are sometimes a serious danger to naviga- 
tion. The lake is about 250 miles long and 60 miles maximum 
width, with a surface area of about 10,000 square miles. The 
depth varies from 30ft. to 180ft. The prevailing winds are from 
the west, and the frictional action of these winds piles up the water 
on the shore directly opposite it. The surface is never in absolute 
repose. The first effect of a strong wind is to transfer from one 
end of the lake to the other sufficient water to disturb the con- 
dition of hydrostatic equilibrium previously existing. After the 
maximum force of the wind has been exerted, the lake tends to 
return to its state of stable equilibrium, which is reached by a series 
of rockings of the water of the whole lake about a nodal line 
passing through the centre of the lake, the water at either end 
rising and falling until the condition of rest is attained. Somewhat 
similar phenomena have been observed on Lake Geneva, in Switzer- 
land. In the storm on Lake Erie, on December 12th, 1899, a 42- 
mile south-easterly wind raised the water 27in. above zero at the 
west end of the lake, and a south-west wind lowered it 20in. below 
zero, a range of 47in. in eighteen hours, At Buffalo—at the east 
end of the lake—the water rose 5ft. during this storm. During 
the storm of November 12th, 1900, with a west wind of 80 miles an 
hour, maximum velocity, and an average of 60 miles for six hours, 
the level of the lake rose 84ft. at Buffalo, and fell 2in. below the 
preceding level in sixteen hours. At the wesi end of the lake the 
water level fell 4ft. 7in. in the same storm. The extreme differ- 
ence in level between the two ends of the lake at any one time 





during this storm was 13ft. lin. 
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Ir was evident from the first that the reading of papers 
during the meeting at Diisseldorf must be carried out in 
a perfunctory fashion; and, inieed, one speaker in the 
course of the proceedings, who called himself a student 
elicited loud applause when he said that as copies of all 
were in the hands of the meeting it was a gross waste 
of time to do anything but take them as read and get up 
a discussion. In point of fact the meeting would, we 
think, have been even a greater success than it was, if 
no attempt whatever had been made to transact more 
than formal business; but traditions must, we suppose, 
be observed, and so on Wednesday morning, after the 
reception and short speech of welcome referred to in our 
last impression had taken place and been made, the go. 
called reading of three papers began. These were on 
“Progress in Steel Works Practice in Germany since 
1830,” by Herr R. M. Daelen, of Diisseldorf; “The Pro. 
gress and Manufacture of Pig Iron in Germany since 
1880,” by Herr W. Briigmann, of Dortmund; and lastly, 
a paper by Professor H. Wedding, Ph.D., of Berlin, on 
* Tron and Steel at the Diisseldorf Exhibition,” was taken 
as read. Of these, that by Herr Briigmann is purely 
statistical, and we do not think that it possesses sutfticient 
interest for our readers to make it desirable to reproduce 
it in full. An abstract will be found on page 265. 

Herr Van Daelen’s paper is of a different character, 
It contains a large amount of information which ought 
to prove useful in this country, and we shall reproduce 
it in full. 

To all intents and purposes there was no discussion 
worth recording on these papers. Certain questions were 
asked, and various more or less desultory remarks were 
made as to the size of furnaces, and such like. Further 
information was asked as to the use of soaking pits and 
the Helmholtz rotary furnace; why charging machines, 
such as are used in the United States, were not employed, 
and so on. Basic ingots, it was stated, took longer to 
cool than Bessemer, but in the end the contraction was 
the same. Finally it was arranged that anyone who 
wished to say more on this subject should send in his 
contribution to the discussion in writing to the secretary. 
Then the highly important paper by Herr E. Heyn, 
Professor of Metallurgy at the Laboratory of the Royal 
Testing Institute at Charlottenburg, was read in parts. 
The paper is very long and elaborate. We shall, we 
think, best deal with it by giving the following summary 
prepared by the author :— 

(1) When low-carbon mild steel is annealed at temperatures 
above 1000 deg. Cent. there occurs an increase in the degree of 
brittleness if the annealing period is sufficiently long. This increase 
is more considerable and manifests itself the sooner the higher the 
temperature of annealing. By judicious adjustment of the anneal- 
ing temperature and annealing period it is possible to produce any 
desired degree of variation in the brittleness of low-carbon mild 
steel within definite limits. 

(2) Prolonged annealing, say, uninterrupted for fourteen days, 
at temperatures between 700 deg. and 890 deg., produces no 
increase in the brittleness. In such cases where the brittleness 
of the material in its initial state was not yet at the lowest 
degree possible, by this treatinent the lowest degree of brittleness 
will be attained. 

(3) Between 1100 deg. and 900 deg. there exists a temperature 
limit, above which, if annealing is carried on for a longer period 
and at an increasing temperature, the degree of brittleness 
increases. Below this limit, however, this is not the case. 

(4) Overheating does not only occur at most extreme white 
heat, but manifests itself already at considerably lower tempera- 
tures, which must, however, exceed the temperature limit referred 
to in (3), the degree being more marked the longer the annealing 

riod. 

Pn) By suitable annealing, the brittleness of overheated low- 
carbon mild stee! can be eliminated. If annealing is carried out 
at above 900 deg. Cent., a short period of about half an hour is 
sufficient. Longer annealing must be the more carefully avoided, 
the more the temperature limit referred to in (3) is exceeded, 
otherwise the signs of overheating reappear. Below 800 deg. an 
annealing of even five hours is not sufficient to eliminate the brittle- 
ness in overheated low-carbon mild steel, but by annealing of 
several days’ duration, at temperatures between 700 deg. and 
850 deg., this object can be attained. 

(6) If low-carbon mild steel, which has been annealed for a 
longer period at a high enough temperature, so that after undis- 
pen cooling it would show extreme brittleness, is rolled or forged 
during cooling to bright red heat, it will exhibit no brittleness 
when cold. 

(7) The fracture of overheated low-carbon mild steel generally 
shows a coarse grain, although this is not necessarily always the 
case, 

(8) The single crystal grains oi which the structure of the iron is 
built up, which can be detected under the microscope by suitable 
etching, are often of considerable dimensions when in the state of 
overheating. Nevertheless this is not to be considered as proof 
positive that overheating has taken place, since the method of cool- 
ing also exercises a great influence on the size of the ferrite grains. 
Rapid cooling from the temperature causing overheating produces 
fine ferrite grains, without reducing the brittleness appreciably. 
Moreover, it is porsible, by heating low-carbon mild steel for days 
together at between 700 deg. and 890 deg. Cent., to bring the 
material into such a condition that it will show exceedingly coarse 
ferrite grains, and yet not exhibit brittleness. 

It is not perhaps too much to say that the statements 
made in this paper, and followed up by Mr. Stead, are 
calculated to upset notions which have been regarded 
as impregnable by all engineers and metallurgists, with 
the exception of a very few, who have been taught that 
when toughness was needed in steel it could be obtained 
by raising the metal to a full red heat, and then allowing 
it to cool very slowly indeed. It was desirable that the 
high temperature should be maintained for a couple of 
hours or so, and the cooling might last for days—the 
longer the better. Now, however, we learn that it suffices 
to raise the temperature of the steel to about 1600 deg. 
Fah. for a single minute, then to pull it out of the 
furnace and let it cool as quickly as may be, and it will 
be found that all brittleness has departed. Nor is this 
all, long-continued annealing will develop the very defect 
which it is intended to cure. 

The discussion which followed turns, as is usual when 
startling announcements are made, on claims to priority 
of discovery. Professor Howe, a very able United States 
metallurgist, said that Mr Morse, one of his assistants, 
had found out that raising the temperature in the way 
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proposed by Professor Heyn, for half an hour, an hour, or 
even three hours, would produce the necessary change in 
grain, even at comparatively low temperatures, as very 
clearly shown by the microscope, and demonstrated the 
clear difference which existed between so-called “ over- 
heating” and so-called “ burning” in Bessemer metal, 
gold, and lead. He was followed by Mr. Stead, who said 
that he had been acquainted with the facts for some time. 
The author had referred to his—Mr. Stead’s—paper on 
“Brittleness in Mild Steel.” He said, “ While fully 
recognising the value of Mr. Stead’s work, he might 
be permitted to prove the results of his own investiga- 
tions, which, though in some respects agreeing with, yet 
in others would be found to differ from Mr. Stead’s 
experiences.” Now he—Mr. Stead—held that there was 
no real difference between them; but the fact remained 
that the world does not yet know all about annealing. 
It was known that an annealed bar might be tough at 
one end, brittle at the other, and the practical import of 
the question was shown when it was stated that in close 
annealing * black plate,’ under apparently precisely the 
same conditions the results obtained were often different. 
Professor Heyn had branched off somewhat from Mr. 
Stead’s line of action. Mr. Stead had worked at lower 
temperatures. He did not think annealing was a good 
word as used by Professor Heyn. It would be found 
that while steel was made tough by raising it to 
temperatures under 1000 deg. Cent., it would be 
again made brittle by raising it to 1200 deg. Cent. 
Short heating of a brittle steel with coarse grain 
to a high temperature would produce a fine grain; but 
prolonged heating at a lower temperature would have the 
same result. Mr. Risdale, of Middlesbrough, had 
already obtained results bearing out his view. It must be 
borne in mind that the effect might vary with the size of 
the pieces treated, and he showed some specimens which 
at one side were coarse grained and so brittle that they 
could be pulverised in a mortar, and on the other were 
tough. The fracture of brittle steel took place through 
the substance of the large crystal, and always with the 
characteristic cleavage of the crystal. Mr. Stead then 
proceeded to cite various cases bearing on the theory, or 
discovery. Thus he named a bar which was used to tie 
the sides of a furnace at the Wigan Coal and Iron 
Company’s works together. This bar had been con- 
tinually red hot for about two and a-half years, and was 
so brittle that it could be pounded up in a mortar. He 
mentioned a small bar heated in a smith’s forge ; one end 
was brittle, the other grasped by the tongs remained quite 
tough. He then went on to point out that the practical 
aspect of the whole question was of the greatest import- 
ance to engineers. He had been the first to point out 
that steel passed from the y to the 8 state at 870deg. 
Cent. The fact went far to support the allotropic theory 
of steel, and was supported by Moisson’s researches. The 
great fact was that brittleness can be entirely got rid of 
by the simple process of raising the metal for a single 
minute to the proper heat, and then letting it cool in air 
as it pleased. In all forges steel was liable to that 
amount of overheating which produced big crystals 
and brittleness. It was necessary that such steel should 
be allowed to cool, and then rapidly raised to about 
900 deg. Cent., and then thrown on the floor to cool. 
Nothing more was needed. He added in impressive 
language that in future, if by the fracture of steel pro- 
perly designed, lives were lost, those who had neglected 
the re-heating process would be guilty of manslaughter. 
He added that Mr. Westgarth had undertaken to carry 
out a series of experiments with large forgings, which he 
had no doubt would give results of the utmost interest 
and value. 

Mr. Harbord said that it was beyond dispute that heat- 
ing mild steel to low temperatures produced brittleness ; 
but the word annealing wanted a new definition. He 
had never seen in practice any specimens of texture like 
those produced by Mr. Stead. But no doubt extra- 
ordinarily large crystals were to be found in steel that 
filters down through the bottoms of open hearth 
furnaces. 

At this point Mr. Whitwell, the President interposed. 
He said that time was up, and that further contributions 
to the discussion must be sent to the secretary. 

The meeting then broke up, and the members and 
visitors attempted to obtain that luncheon which, aczord- 
ing to the programme, was to be had for two marks. The 
Tone Halle in which the meetings were held is really a 
very fine concert hall, with gardens attached, and 
various rooms, which were provided with tables and 
chairs ; but there were not waiters enough, nor was there 
food enough, and the luncheon degenerated into a rather 
undignified scramble. At three o'clock a visit was paid to 
the Exhibition, particular provision being made for the 
convenience of the members of the Institute and their 
friends. We cannot stop now to speak of the Exhibition. 
When we say that Krupp’s pavilion, with its contents, 
represents an outlay of about 5,000,000 marks, or 
£250,000, and that other great firms such as Bochum and 
the Gutehoffnungshiitte of Oberhausen, are scarcely, if 
at all, behind, we have said enough to show that members 
had plenty to see. 

In the evening, about 8 p.m., a delightful concert was 
given in the Town Hall by the Mayor and Corporation of 
Diisseldorf, the band being that of the Opera House, and 
a choir of male voices. Nothing was left undone to 
make the conversazione a success, and as the weather 
was perfect, the evening was one to be looked back upon 
with pleasure. 

On Thursday morning business began again at the 
Town Hall at 10 am. Mr. Whitwell, the President, 
announced that as so many persons wished to ask 
questions or say a few words about the papers read the 
day before, it had been decided by the Council that a 
quarter of an hour should be allowed for this, and he called 
on Mr. Chernoff to speak first. Mr. Brough explained 
that though he did not speak English, he could express 
himself in French. Most of our readers are, no doubt, 
aware that Mr. Chernoff is a most able Russian metal- 


lurgist; he is also a most charming old gentleman, and 
he proceeded to set forth his views in French, which had 
the great merit, at all events, of being intelligible to any- 
one who could read French. He spoke very slowly, 
brought out each word with certainty,and was constantly 
at a loss for that which would best express his meaning. 
This did not conduce to speed. The allotted quarter of an 
hour soon disappeared, and then another went. It all came 
to this, that Mr. Chernoff had known all about the effect 
described by Professor Heyn many yearsago. If we broke 
steel and found one section, and then heated another por- 
tion of the same bar and broke it, we should have a different 
section. Just when the veteran metallurgist was warm- 
ing up to his subject, and contending furiously with the 
difficulties of the French tongue, the President was 
obliged to interrupt, and request him to send his con- 
tribution to the secretary. Mr. Chernoff accepted the 
situation with mild surprise and infinite courtesy. He 
was followed by Herr Lange, who asked a string of 
questions. Professor Heyn had, he said, left out all that 
it was essential should be known. Was the steel of which 
he had spoken basicor acid ? How was the boiler plate 
spoken of heated ? Were the test pieces really repre- 
sentative ? He had found that burned steel would give 
excellent traction results, but would not stand a bending 
test. Steel heated to 1200 deg. or 1800 deg. Cent. would 
give a good elongation, but could not be bent over 
30 deg., but when reheated it bent freely to 90 deg. At 
his own works all important forgings had been re-heated 
for some months past. He thought that more credit 
should have been given to Mr. Risdale and Mr. Morse. 
Mr. Saniter saw no justification for criticising Mr. 
Stead. Heyn’s paper was a useful amplification or exten- 
sion of Mr. Stead’s work. It had been said that there 
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were two kinds of brittleness, or, at least, that two 
meanings had been attached to the word, but there was 
really only one. He directed attention to the fact that 
in preparing specimens for testing the machine often 
removed the brittle outer portion, and so gave erroneous 
results. There were two kinds of overheating. Heating 
steel for too long a period would have just the same 
effect as raising it to too high a temperature. He sug- 
gested that further inquiry should be made as to the 
effect of heating and cooling in various ways, and at 
various temperatures on the casting in the steel. 

Three-quarters of an hour had elapsed instead of a 
single quarter allowed by the President, and the secretary 
then read portions of a paper by Mons. A. Harmié, of 
Saint-Etienne, on “ The Compression of Steel by Wire- 
drawing during Solidification in the Ingot Mould.” The 
paper is of great length, and profusely illustrated. We 
believe that we can give the substance of it in a few 
words, and that will suffice for our readers. 

When steel is poured into an ingot mould, the outer 
surface is soon chilled, and shrinks away from the mould; 
a shell is formed all round, which rests on the bottom of 
the mould and is not in contact with the sides; contrac- 
tion then goes on irregularly, and the final result is 
“ piping’ and unsoundness. The author describes all 
this with much skill and care. He then goes on to con- 
sider the various methods that have been adopted to 
prevent piping. This could be done, we may say, if only 
the ingot was cooled from within instead of from without. 
The mischief results from the fluid interior not being 
sufficient in quantity to fill the outer shell. Various 
methods of compressing the steel in the ingot mould are 
described by the author, but they all depend on pressure 





applied at the top, which is simply transferred to the 





TS 


bottom of the mould by the side walls of the shell formed 
by the cooled steel. Thus in the Whitworth process, in 
spite of the great force of pressure applied, the effect of 
it extends only to the exterior of the ingot, which in 
cooling rapidly forms a crust with the rigidity of a 
column, and thus arrests the force applied, and protects 
the whole of the central part against this pressure from 
above. The ingot is, moreover, depressed in the centre 
and though the pipe has not exactly the form which jt 
would have had if left to cool freely, yet it still aifects 
the centre throughout a great part of its height. The 
method may answer for hollow pieces which have 4 
raised centre, but is ineffective for solid bodies such 
armour plates. 

Now the author effects compression in quite a different 
way. He pours the steel into an ingot mould smaller at 
the top than the bottom, and fitted with a false bottom. 
The whole is placed in a hydraulic press, and at the 
proper moment the false bottom is caused to rise, and 
pushing the ingot up higher in the conical mould, the 
sides are forced in, and the whole space available for the 
steel is reduced. A section of the actual machine as 
used at St. Etienne is given in the annexed cut. A js 
the ingot mould, B and C the two hydraulic presses, 
between which, so to speak, the steel is compressed. The 
press shown will deal with ingots of 20 tons to 40 tons, 
A press of this kind is now being put down by Mr. W, Beard. 
more at Parkhead. There are large presses at St. Etienne 
are of 1200 tons. There are two phases in the cooling of 
a cast-steel ingot—(1) that which occurs from the time 
of casting till solidification is complete, (2) that which 
begins from the moment of solidification till the ingot is 
cold. During the first phase the steel undergoes the 
greater part of its contraction, giving rise to cavities or 
pipe if left undisturbed. During the second phase the 
steel continues to contract slowly until cold, developing 
internal stresses if left undisturbed. Compression by 
wire-drawing may be applied during the first phase only 
to prevent the formation of cavities, in dealing with 
comparatively large ingots. It may also be applied 
during the second phase in order to diminish the stresses 
due to the final cooling, in dealing with comparatively 
small ingots containing more energy. In most cases it is 
advantageous to perform compression during the first 
phase only, then to strip the ingots while still hot and 
plunge them in the pits previous to sending them for 
further treatment in the mills or forging presses. The 
whole subject is treated in a thoroughly scientific way by 
M. Harmit. 

The discussion which followed the reading of this 
paper was of no weight or importance. Mr. Beardmore 
said that he had gone to Saint Etienne to see 
the process at work, and after two days’ investigations 
he returned to Scotland, and sent over two members of 
his staff, who remained for a fortnight. As a result, he 
had ordered a press to be made, and believed that the 
results would justify the outlay. Mr. Windsor Richards 
wanted to knowif the process could be applied to 30 cwt. 
ingots for rails. Mr. Snelus asked M. Harmit if he had 
investigated the action of the press on the gas in the 
steel, which was sometimes occluded, and not in the 
normal condition of gas. Wasit squeezed out? Professor 
Howe felt that the process was full of promise, because 
the ingot was attacked to much greater alvantage than 
by Whitworth. A taper plug was in effect wedged into 
a taper hole. He mentioned an invention tried in the 
States, in which a taper plate was pushed into the ingot 
mould at one side of the ingot. Mr. Saniter held that 
in no properly conducted works would there be a loss of 
25 per cent. in crop ends, as cited by the author. M. 
Chernoff explained in French that fluid steel was just as 
incompressible as water, and that all that a process of the 
kind described could do was to keep the mould full and 
prevent the effect of contraction up to the time when 
solidification take place. Unless some means existed 
for the escape of the gas no true solidification can take 
place. 

After a vote of thanks had been passed, two papers 
came up. The first by Mr. Selby-Bigge, of Newcastle-on- 
Tyne, on the “ Application of Electric Power for the Iron 
and Steel Industries,” was read in abstract. The second, 
on “Electrical Plant in Steel Works,” by Herr F. 
Kylberg, of Benrath, near Diisseldorf, was taken as 
read. The nature and scope of Mr. Selby-Bigge’s paper 
will be readily gathered from the following extracts. 
The paper is of a kind that does not bear abstracting. 
After referring to two papers which he had previously 
read on “ Power Transmission,” he went on to say :— 

In bringing another communication before this Institute it is 
now the author’s endeavour to read a paper on somewhat different 
lines, and one which will prove not only of interest but of actual 
use to works owners and managersin England. The paper, there- 
fore, will deal chiefly with actual facts and figures, and with data 
of a practical nature, collected from a great number of different 
sourcer, 

During the past twelve years the author has been almost 
exclusively engaged in the remodelling of the driving arrange- 
ments in engineering works, iron and steel works, shipyards, 
factories, and mining operations from steam to electricity, and he 
has almost invariably been met with the question—Can you show 
us by any facts or figures actual savings which can be directly 
attributable to the change from one system to the other’ It 
has not, however, been possible for him to deal with this matter 
in the form of a paper until the present time, as in the early 
days no data were available, and even in subsequent years accurate 
data have been most difficult to obtain. The following cases and 
figures may, however, prove interesting to the members of this 
Institute. 

In a word, the paper is a collection of figures and facts 
put together by the author. It is not in any sense 
technical. It has nothing to do directly with the merits 
or demerits of any system or systems. We give two 
extracts taken at haphazard :— 

Ata colliery in Scotland in which. the workings were originally 
drained by means of : (a) a spear rod’ pump to the shaft bottom ; 
(band c) two duplex pumps underground with steam pipes, the 
furthest pump being about 800 yards in-bye, it required seven men 
to attend to the pumps, and the consumption of coal was about 
14 tons per day. his plant was taken out, and in its place there 
was installed a horizontal compound coupled engine of 250 horse- 
power, 130 kilowatt dynamo, one set of three-throw pumps, 
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by 18, delivering 500 gallons per minute against a head of 600ft., 
et se 150 horse-power motor for driving same. ie work with 
cy slant was done in eight hours per day, the consumption of 


a Dy tors per day, and the whole installation was looked 


olga three men. It was estimated that the annual saving 
eeded £3000, so that the total cost of the plant, including 
on and everything, would be paid for in less than two years. 
The application of electric power to the iron and steel, engineer- 
+ and manufacturing industries in Great Britain has certainly 
ing, jcloped with anything like the rapidity with which it has 
ad ressed in America and on the Continent, and the author has 
Lr wished to ascertain the reasons underlying this retarding 
‘fluence. Generally speaking, the powers and responsibility 
yested in the general manager of a works in England are ver. 
different to whet they are in a works in America. There the posi- 
tion is one of much greater latitude in the scope of innovations and 
improvements, and of responsibility also. The actual result, there- 
fore, is that improvements and savings are rapidly carried out, and 
the board of directors look to their manager or the ex eted im- 
roverent and savings, owing to the manager’s minute knowledge 
Me the details of the scheme he is putting forward, and his great 
sense of responsibility in the matter. In the author's experience 
in dealing with firms in England he has most frequently been 
struck with the small scope of initiative action allotted to the works 
manager, nearly every innovation and improvement being referred 
to the board of directors. This ina very large degree appears to 
be the cause of a retarding influence on electric power progress in 
our country. In brief, the scope and responsibility vested in the 
works manager in America is very different to that allotted to the 
works manager in England. The board of directors’ decision is 
responsible for the results obtained, and the works manager carries 
out the wishes of the board ; on the other side the works manager 
js directly responsible to the board for the innovations that have 
been carried out. Thereis one point that has most forcibly struck 
the author in dealing with improvement schemes for works, Out- 
side of our own country he has invariably been met with a first 
question, ‘‘ What is the saving to be effected under the proposed 
scheme /” In England the first question put is, ‘‘ What is the 
cost going to be?” 

The discussion which followed did not add much to the 
general stock of information. Sir Isaac Lowthian Bell 
said the paper was very valuable because it dealt with 
facts, not theories. He is himself putting down a large 
electric plant at Middlesbrough. Another speaker said 
that it was very difficult for those who intended to use 
electric transmission to obtain any trustworthy data as 
to the loss of power incurred either by shafting or by 
electricity. Experiments carried out at the Baldwin 
Works went to show that with shafting there was a loss 
of 80 per cent. of the power transmitted, while with 
electricity the loss was not more than 24 per cent. 
A great deal depended on the price to be paid 
per unit, which varied between 3d. and 13d. per 
Board of Trade unit. The author had referred to 
management in works. He could say that in the 
United States the works manager had much more power 
than in this country. He made changes and introduced 
new tools, systems, or appliances as he pleased, and his 
reports to his directors were far more for their informa- 
tion than for their approval. Indeed, the manager had 
often ordered new plant and begun to make changes 
before his directors knew anything about it. He held 
that this was one reason why progress was so rapid in 
the United States. Another speaker, the head of the 
Electricitiits Gesellschaft, criticised at some length the 
action of consulting engineers, who prepared specifica- 
tions that made an electrician’s hair stand on end. In 
point of fact, it stood to reason that makers of electrical 
plant possessed an enormous experience that the 
consulting engineer could not possibly have, and 
they were therefore far better qualified to provide 
what was right. As to the relative powers of different 
countries to deal with electrical engineering questions, 
he might call attention to the interesting fact that 
Americans came to Professor George Forbes, of Glasgow, 
to design the Niagara Falls plant, and the Glasgow 
Corporation went to Mr. Parshall, an American engineer, 
for the design of their tramway plant. He held that 
there was a great deal too much professional advice asked 
for when a scheme had to be prepared and carried out; 
it led to conflict of opinion and caused delay. Mr. 
Selby-Bigge had not told them what power was wasted 
on the switchboard, and all costs of electric power should 
be calculated not from the terminals of the dynamo but 
at the place of application. 

Mr. Hughes asked for information of various kinds. 
He could not agree with the last speaker that the 
consulting engineer was a mistake. In one instance 
which came before him, a manufacturer had advertised 
for tenders, and he received twenty-seven different 
schemes from makers of plant. The result was chaos. 
The proper plan was to have a proper specification pre- 
pared, and to get tenders from competent firms based on 
these specifications. 

Mr. Massey asked Mr. Selby-Bigge if he could cite 
any cases in which electricity had broken down and 
failed. It was quite true that there were numbers of 
cases where the system of transmission by steam was 
very bad, with tumble-down engines, and bad shafting. 
Electricity must be more economical than this. He was 
himself an electrical engineer, and of course in favour of 
electric transmission, but he was not blind to the fact 
that dynamos and motors failed now and then with a 
bang, and where were they then? Could an insurance 
on electrical plant be effected at less than 7 or 8 per cent.? 
He feared that all the facts were not yet available, and 
counselled caution in the substitution of electrical for 
rope, belt, and steam transmission. Could Mr. Selby- 
Bigge name a single instance in which a cotton-spinner 
had substituted electricity for rope driving in his mill ? 

The business of the meeting terminated here. Votes 
of thanks were passed by acclamation to everyone who 
deserved them, and the proceedings ended. 

At 7 p.m. the members of the Institute and the ladies 
accompanying them entertained the Reception Committee 
and the Ladies’ Committee at a banquet given in the 
Tone Halle. Over six hundred were present, and the 
dinner was a complete success. Some excellent speeches 
were made in English and German, and many toasts 
drunk, 

Friday was devoted to visits to works, as already 
particularised in the programme which we have pub- 
lished. It is necessary to make a small correction here. 


We said last week that the invitations to Essen were | 
limited to 50. The actual number was 150 out of over | 
400 who ballotted for tickets. They were splendidly | 
entertained, and saw something of the works. 

Instead of publishing a general summary of what was | 

to be seen at the various works visited, we think it best | 
to confine what we have to say to a single works, repre- | 
senting the most advanced steel-making practice in 
Germany. Space is not available this week to deal with 
this matter in the way it deserves, and we think we have, 
perhaps, said as much about the Iron and Steel Institute 
as our readers will care to absorb at once. 
Before concluding, however, we must do bare justice 
to Mr. Bennett Brough the secretary, and his assistants 
by saying that all the arrangements for the meeting 
were planned and carried out with extraordinary care, 
forethought, and success. One or two hitches occurred, 
but for these Mr. Brough was in no sense or way to blame. 
We believe, however, that some persons held him 
responsible for the rain, which more than once marred 
the enjoyment of the party,and rendered a change in 
programme imperative. Thus, for example, the hour 
allowed for seeing something of the town of Elberfeld was 
spent in the railway station instead of the streets, because 
of a deluge of rain. We know something of the difficulties 
met with in making arrangments for such a meeting as 
this, and we repeat that those made redound to the 
credit of Mr. Brough and his able staff. 








EXPRESS COMPOUND LOCOMOTIVE, 
AUSTRIAN STATE RAILWAYS. 


THE two-cylinder four-coupled locomotive illustrated on 
page 258 is the most recent model of this class of engine on the 
Austrian State Railways, and is employed for the fast inter- 
national train services upon the Vienna, Amstellen, and 
Salzburg line, over which the Paris, Vienna, and Con- 
stantinople trains circulate. 

Its principal feature is the absence of any intercepting 
valve, starting valve, or separate exhaust for the high-pressure 
cylinder, the machine always working compound. There are 
two square holes in the low-pressure valve face, one near each 
end of the valve’s travel, and through which steam from the 


an equivalent of 70 or 80 per cent. of the piston stroke. 
Thus in starting, or in ascending steep gradients, the tractive 
power of the locomotive is increased automatically, and up 
to the limits of adhesion, i.e., one-fifth of the whole weight 
beneath the driving tire under favourable conditions. There 


movement from the reversing gear, and by which a special 
valve is opened to supply steam to the low-pressure cylinder, 


very effective and reliable arrangements for two-cylinder 
engines, but in these devices the high-pressure steam is passed 
into the receiver pipe, and its pressure is dropped therein to 
that at which the relief valve is set, viz., about one-third 
that of boiler pressure, and the expansive working of the 
steam is therefore lost. 

This engine has Walschaerts’ valve-gear, and the advance 
lever is longer in the low-pressure than in the high-pressure 
movement, in order to give the low-pressure cylinder a 
5 per cent. longer period of admission. This is found 
necessary in engines where the ratio of the volumes, high and 
low-pressure cylinders, is slightly over 1:2°3, which is the 
most economical proportion for two-cylinder machines. 





regulator pipe can always enter when the valve-travel exceeds | 


exist, as is well known, a number of systems deriving their | 


whenever there is a heavy pull on the draw-bar, generally | 


uncovered, and the position of these holes is such that steam 
does not ae through them until the crank pin has passed 
over the dead centre into a position corresponding with 2 per 
cent. of the piston stroke, and this, as will be understood, is 
excellent for the turning effort and in diminishing strains upon 
the crank pin when at dead centre. 

In general external appearance the locomotive shows a 
tendency, when compared with previous types of the State 
Railways locomotives, to a greater simplicity. The bogie truck, 
which has the exceptional wheel-base of 8ft. 10in., is placed 
far back—and to the detriment of harmonious appearance 
—not from a mere fancy of the designer, but because its position 
further forward would have thrown considerably more weight 
upon the drivers, and in excess of government regulations— 
that is, 144 tons per axle—which low limit, common with 
many central European railways, enters very much into con- 
siderations affecting the design. With a trailing wheel below 
the fire-box such limits can be respected with much heavier loco- 
motives, and this change, Herr Karl Gdélsdorf, the chief engi- 
neer of the motive power, has effected in some four-coupled 
locomotives with ten wheels, all keeping below 144 tons peraxle, 
awaiting the construction of a stronger road allowing 16 tons 
per axle. The pivot of the truck is a spherical step-bearing, 
and the main frames have lateral rests bearing upon the sides 
of the truck frame. 

It will be noted that the driving and coupled axle pins are 
hollow. The leading wheel flanges are lubricated by a felt 
swab, and all bogie wheels can be braked—an important 
auxiliary for retarding movement where so much of the 

| weight is carried by the pivoting truck. 

| These locomotives have proved very satisfactory in the 
service for which they were designed, and have been adopted 

| by the Southern Railway of Austria for its fast trains—a line 
connecting Germany with the Adriatic coast rid Salzburg 
and Trento. 

The following are the principal dimensions :— 


Cylinders—two 


High-pressure .. 1ft 7gin, 

Low-pressure 2ft. 6in. 

Piston stroke .. .. .. 2ft. 23in. 
Diameter of driving wheels. . 7ft. Ojin. 
Boiler pressure . ne 191 Ib. 
Maximum tractive effort 14,960 Ib. 


32-3 square feet 


i, ee er ee 
Heating surfaces, fire-box .. .. .. .. «- 123-7 ,, “a 
| ree ae rt eee . 1554-8 ,, a 
Total.. - WS8 « - 
Weight— Tons. 
Empty 49-7 
pa a ee 54-8 
for adhesion. . 28-0 








WAGON TRANSPORTERS. 





THE question of the transportation of loaded wagons of 
large gauge over lines of smaller gauge by means of trans- 
| porters running on the smaller gauge is of importance, and 
will perhaps be of even greater moment now that so many 
| electric railways are being constructed in this country. In 
| View of this it will perhaps be of interest to glance at several 
| trials in this direction which have been recently made on the 
| Continent. In its issue of August 23rd last, our excellent 
| contemporary Le Génie Civil, gives a detailed description of 
| some transporters which have quite recently been experi- 
| mented with at Rheims. We have availed ourselves of the 
| drawings and description thus published in the following 
| article. Our contemporary first of all mentions some experi- 
| ments of a like nature which were carried out some years 
| ago. In 1894 the firm of Ed. Soret, of la Cachette-Nouzon, 
| in the Ardennes, which works, under some German patents, 
| tested some truck transporters which it had constructed 





























low-pressure valve. The notching or perforation only amounts 
to a localised reduction of the lap, and has very little effect 
upon the normal distribution with the engine under full way, 
since the openings are so small, and the time they remain 
open so short, as to be insignificant in calculations of the 
work developed in the cylinders. When the cut-off exceeds 
90 per cent. this expedient of locally reduced lap becomes 
necessary. 

The cut-off of 90 per cent. and over is secured by means of 
the extra long links noticeable in our engraving, and this 
length of travel in relation to the piston-stroke is only 
intended for facilitating the start, for the engine is very 
quickly linked up to the degrees of cut-off usual with ordinary 
compounds ; and when running light the gear still gives an 
economical distribution at cut-off of 30 and 35 per cent. 

The small inlet hole at one end of the valve seating is 





covered up by a rib on the valve while the other one is being 


With the difference mentioned in the valve-gear movements, | for the line between Valmondois and Nesles. In this 
the high-pressure valve admission becomes shortened to 85 per | system the standard gauge wagon to be transported 
cent., but is compensated for by so notching the ends of the | is placed on two narrow-gauge trucks, and is kept 
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Fig. 3—-SELF-PROPELLING WAGON TRANSPORTER 
valve, or perforating its extremities, that for starting pur-; in position by means of hooks holding the 1ims of 
poses its travel is made equal to 90 per cent. as with the | the wheels, and by forks which embrace the axles. The two 


small trucks are connected together by a draw-bar, the length 
of which can be varied according to the wheel base of the 
large wagons they are to carry, this coupling and the arrange- 
ments of the trucks being such that curves of very heavy 
radius can be traversed. For loading the wagons on to the 
trucks it was necessary to have a pit with the large gauge 
lines at its sides at the top, and with the small gauge lines at 
the bottom. Trucks of this kind are now being used for the 
line between Tremblois and Rocroy, in the.Ardennes. The 
line has a gauge of 80 centimetres, and is some 12 kilometres 
long. The same sort of trucks are also employed on the 
Nouzon-Gespunsart line, and, in addition, we understand that 
seven similar sets of trucks are at the present time being made 
for the tramways of Deux-Sévres. 

The system which our contemporary describes at some 
length has but lately been brought forward. It has been 
designed for the mechanical traction of merchandise or large 
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wagons in an industrial town and its suburbs which are | be seen from the illustrations Figs. 6, 7, and 8, but it is not, 
already served by electric tramways and narrow-gauge light | of course, self-propelling. Its total length is about 23ft. 9in., 
railways. There are two separate vehicles, one of which is | and its useful length, that is to say, the length of the 
self-propelled, and the other intended to be hauled, and they | standard gauge line on it, is nearly 16ft., this length having 





have been constructed to the designs of Messieurs Druart and 
Le Roy by la Société d’Electricité et Hydraulique, of Charleroi 
and Jeumont. The self-propelling transporter, which is | 





illustrated in Figs. 1 and 2, on page 251, and in the accom- 








been determined by the sizes of the most recent wagons of the 
various railways. The gauge, like that of the self-propelling 
truck, is one metre, and the diameter of the wheels is 15}in. 
They are 31jin. apart, while the total wheel base is 
just over 11ft. Each bogie consists of 
a cast steel frame-work carried on the 
axles by eight coiled springs. The 
carriage rests on a cross-shaped piece 
of cast steel, which is connected to the 
bogie by a ball-and-socket joint. The 
extremities of the arms of the crosses 
transmit the weight to the side frames 
of the vehicles through four coiled 
springs. There is sufficient play in the 
bearings, and in between the wheels 
and the parts adjacent to these, to 
permit of the vehicle passing round 

















curves of 18 metres radius. The attach- 
ment between two vehicles is brought 
about by means of drawbars, whose 
length can be adjusted, and it operates 





Fig. 4A-WAGON TRANSPORTER—CROSS SECTION 


panying Figs. 3and 4, is mounted on a carriage composed of 
steel plates and angles. This carriage is carried on two four- 
wheeled bogies. There are four electric motors, each geared 
to an axle of a bogie, so that all the wheels can be used for 
driving, and the motors can be governed at will from either 
of two controllers, placed one at either end of the truck. The 
adhesion which in a locomotive is due in large measure to the 
weight of the boiler, is in this instance obtained when a 
heavy large-gauge wagon is run on to the truck. 

As will be seen, the standard 
gauge rails are carried on two 
steel side frames, which are 
stiffened with gussets and 
angles, and braced together by 


through two springs, one in extension 
and one in compression. The weight 
of the whole transporter is just over 
44 tons, being, as will be noticed, some 
33 tons less in weight than the self-propelled vehicle. 

The wagons are secured on the transporters by means of 
two cast iron shoes placed under each wheel, and by chains 
passed round each axle. These chains are wound on two 
drums worked by a lever, and provided with a ratchet and 
pawl arrangement. It appears that one man can loada 
wagon on to a transporter in about four minutes. 

The trials of these transporters at Rheims took place in 
May last on a line of 250 metres long, which was fitted up 














means of eight cross-pieces. 
The two cross-pieces at the 
ends are provided with springs 
for taking up shocks. The 
framework of the truck rests 
on a transverse frame of cast 
steel, on the underside of the 
middle of which is a steel cup, 
which fits on to the top of a 
ball on the upper part of the 
bogie. Two friction plates 
furnished with springs main- 
tain the carriage in a generally 
horizontal position, but allow 
it a certain amount of inclina- 
tion one way or the other. 
The two bogies are identical, 
and their framework is of 
cast steel and in the form of a double T. The cross pieces 
are tied together on either side by means of a bent angle 
iron, which serves as a support for the motors. The 
framework is carried on four coiled springs inserted be- 
tween it and the axle-boxes. The diameter of the wheels 
is 164in., the wheel base of one bogie 33in., which permits 
of very heavy curves being traversed—see Fig. 5. The total 
wheel base of the two bogies is 11ft. 6in., and the total length 
of the truck is 10 metres. 

The electricequipment consists of four four-pole motors, each 
of a normal output of 10 horse-power, which can, if 
necessary, be pressed up to 16 horse-power for short periods. 
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Fig. 5—-TRANSPORTER AND WAGON ON A CURVE 


electrically for the occasion. The self-propelling vehicle had 
on it a wagon loaded with 20 tons of cement, and the trailing 
transporter had on it an ordinary first-class coach. The 
following were the weights :— 


Self-propelling transporter 8 tons. 
Tare of the wagon a - B 5s 
Weight of cement ae os 
Tote] =... B ,; 
Trailing transporter ae heel tee aa ees 4-6 ,, 
Re ae ee ee ee 9-4 ,, 
14-0 
n 
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Fig. 6—TRAILER TRUCK TRANSPORTER 


As will be seen from the engravings, each motor is entirely | 
encased, and each drives an axle through worm gearing, the 
thrust being taken up by special bearings. The motors can 
all be lowered by an arrangement of screw, connecting-rods, 
and sliding blocks, so that the vehicles may be allowed to pass 
on to and off the trucks should the diameter of the wheels, 
the wear of the tires, or other cause render this necessary. 














Fig. 7—-SECTION THROUGH BOGIE 


There are two controllers, and these can either put the motors, 
two and two, in series, or in parallel for starting. The 
trolley post—for the overhead system is employed—can be put 
at either end of the truck. The total weight of this self-pro- 
pelling truck is about eight tons. 

The trailer truck, which is intended to work in conjunction 





with the foregoing, has many points in common with it, as will 


The train thus formed was put to work several times in 
both directions. Thestartings and stoppings are said to have 
been carried out without difficulty, and the running to have 
been satisfactory. 

The pressure of the current supplied varied from 480 to 























v 


fae oe we oe - - - 6 ww wo wn eo = 


Fig. 8—-CROSS SECTION THROUGH BOGIE 


500 volts, and the ampéres varied from about 60 at starting 
to 20 when running. The variations in voltage, however, 
were such that only an approximate idea could be obtained as 
to the actual power taken, but it may be said to have been 
about 10 kilowatts when ordinarily working and 30 kilowatts 
at starting. 





A 50,000-VOLT TRANSMISSION PLANT. 


Sixcx the beginning of March of this year, a 50,000-volt 
electric transmission plant has been working, we understand 
from the Engineering News, from which we derive our 
information, with complete success at Canyon Ferry, near 
Helena, Montana, U.S.A. At the mouth of the canyon a dam 
has been built, 400ft. in length, and of sufficient height to 
permit of a head of 30ft. of water. It is estimated that there 
is enough water stored up to give 10,000 horse-power 
throughout the year. The canyon is some half a mile long 
and from 400ft. to 700ft. wide, and it is said that in winter its 
surface is not frozen over, though it forms on a lake seven 
miles long by some two to three miles wide at the upper end 
of the canyon. Still, the water comes down to the power. 
house free from ice. 

In 1898 it was decided to put down a plant capable of develop. 
ing 4000 horse-power. The generators—four in number—were 
of the Westinghouse Company’s make, of 750 kilowatts each, 
and produced two-phase current at 550 volts. These were 
coupled to turbines made by the Dayton Globe Ironworks, 
and there were two separately -driven exciters of 90 kilowatts 
each. At first a pressure of only 10,000 volts was employed, 
eight oil-cooled transformers being used to raise the 
voltage to this amount from the 550 originally generated, 
Energy was transmitted along two lines, one twenty 
miles long, and the other fourteen miles, to Helena and 
East Helena. At the former place the current was trans- 
formed down to 2200 volts, and used for driving induction 
motors which were coupled to arc lighting dynamos, 
Current was also distributed for private incandescent lighting, 
There were, in addition, two rotary converters supplying 
current to a tramway network. At Kast Helena the energy 
was used, for the most part, for driving motors in, and for 
the lighting of, a large smelting works. A further trans- 
mission line from Canyon Ferry took current for power and 
lighting to an ore concentrating works between Helena and 
East Helena. 

There was at first only one line of posts from the generating 
station, and it carried four circuits, two—one for lighting, and 
the other for the tramway—to Helena, one to East Helena, 
and the fourth to the ore concentrating works. 

The foregoing, as already stated, constituted the original 
plant installed. In 1900, however, work was commenced on 
a large increase to the power, and a radical alteration in the 
method of generation and distribution. Six more 750-kilo- 
watt generators were laid down of the same voltage—550— 
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50,000-VOLT LINE 


as the original machines, but constructed to work three- 
phase instead of two-phase. They were also of the Westing- 
house make. The turbines are of the McCormick type, the 
wheels being 45in. in diameter, and made by the S. Morgan 
Smith Company, of York, Pennsylvania. All the turbines are 
direct-connected to the generators by means of flexible 
couplings. In addition to the foregoing, a 225-killowatt 
150-volt exciter driven by a separate turbine was also installed, 
together with a 115-kilowatt 150 volt exciter driven by an 
induction motor. Moreover, the four old generators have 
been reconstructed, so as togive three-phase current, in order 
that all the machines might be alike. The turbines are all 
separately governed, the new machines having’ Lombard 
governors, and the old Replogle governors. 

The main and exciter switchboards are placed in a gallery 
which extends the whole length of the power-house buildings. 
On the gallery are also placed twelve 550 to 10,000-volt oil- 
cooled transformers for the Helena and East Helena service. 
The main switchboard is 47ft. 4in. long, and consists of seven- 
teen panels of blue Vermont marble 2in. thick. The total 
weight of this board is about 20 tons, the copper alone repre- 
senting half this weight. The general arrangements of the 
switchboard are as follows :— 

The first five panels at each end are generator panels. The 
next two panels are feeder panels, and are intended for use 
with the 550 to 10,000-volt transformers. The eighth panel 
from the end on each side supplies a bank of transformers, 
550 to 50,000 volts. The middle panel is a junction panel, 
so that any set of busbars on the two ends of the boards can 
be thrown together, there being three sets of busbars on each 
end of a board. The instruments mounted on the board 
consist of eight 750-volt alternating-current voltmeters, one 
for each set of busbars, and one at each end for the machines, 
independently of the busbars; ten direct-current field 
ammeters ; twenty-eight alternating-current ammeters, with 
sixteen indicating polyphase watt-meters and six recording 
polyphase watt-meters. 

It has already been mentioned that there are transformers 
to produce a voltage of 50,000. This exceedingly high tension 
is for transmission to Butte City, 65 miles away from 
Canyon Ferry. The line starts at an altitude of 4000ft. above 
sea level, and gradually mounts to a height of 7300ft., where 
it passes over the Great Divide a few miles east of Butte. The 
line consists of two lines of poles about 50ft. apart, the cables 
being arranged in an equilateral triangle at 78in. between 
centres. The insulators are of the form shown in the 
accompanying illustration. A long glass sleeve fits over the 
pin below the insulator. Oak pins are used, and it has been 
found by experiment that a thoroughly dry oak pin boiled in 
paraffin will of itself stand 50,000 volts. The glass sleeve is 
for keeping as much as possible of the pin dry.. Each line 
consists of three seven-strand copper cables, each having a 
cross section of slightly over 106,000 c.m. These cables are 
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FRENCH BATTLESHIP REPUBLIQUE 








transposed five times between Canyon Ferry and Butte. The 
average distance apart of the poles is 110ft. 

There are at each end of the line six 950-kilowatt oil- 
insulated transformers. Those at Canyon Ferry transform up 
to 50,000 from 550 volts, and those at Butte transform down 
from 50,000 to 2200 volts. The distributing circuits in Butte 
consist of 600,000 c.m. bare copper cable. 








SIR FREDERICK ABEL. 





On Saturday night at his home, Whitehall Court, Sir 
Frederick Augustus Abel died suddenly, at the age of 75. He 
was made a Fellow of the Royal Society in 1860. He was 
President of the Iron and Steel Institute in 1891. He got 
its Bessemer Medal in 1897. The University of Cambridge, 
in which he filled the office of Rede Lecturer, conferred the 
honorary degree of D.Sc. on him in 1888, and Oxford that of 
D.C.L. in 1883. He was made C.B. in 1877, a knight in 1883, 
K.C.B. in 1891, a baronet in 1893, and G.C.V.O. in 1901. 

Sir Frederick Abel was not a great chemist. His turn of 
mind prevented that ; but he was a very clever, competent 
man, and has left his mark behind him. It is not necessary 
to go into details of hisearly life. It suffices to say that he 
studied under Hofman, @ very celebrated German chemist. 
In 1854 Abel was appointed chemist to the War-office, a 
position which he held for thirty-four years, and his labours in 
pursuit of explosives better than common gunpowder made his 
name, if not celebrated, at least well known. This is not the 
place or the time tospeak of the controversies which raged as to 
who did and who did not invent smokeless powder. It was 
Abel’s misfortune that none of his inventions or discoveries, 
which were of any pecuniary value, were left unclaimed by 
others. But there can be no doubt that he did honestly and 
well effect most useful improvements in ammunition. He, 
with Sir Andrew Noble, carried out a most remarkable series 
of experiments on the explosion of powder in absolutely 
closed steel chambers ; and entirely apart from inventions, 
he pushed his inquiries into the behaviour of explosives and 
the action of detonators with a skill, energy, and resource 
worthy of all praise. He was mainly instrumental in the 
passing of the Petroleum Acts; and ‘ Abel’s Flash-point ”’ 
was at one time a well-known phrase. Probably the great 
mistake of Abel’s life was his connection with the ill-fated 
Imperial Institute, of which he was organising secretary 


and general director, a post for which he had no fitness 
whatever. 








THE Soctety oF MoToR MANUFACTURERS AND TRADERS.—This 
ociety has been formed to encourage, develop, aud protect the 
motor and allied trades, and to watch over and protect the 
interests of the persons, firms, and companies engaged therein, 
or In any auxiliary trade, and generally to do all such things 
. may be deemed conducive to the interests of the members 
t _ Society, but independently of any personal interests, 
= nas succeeded in settling successfully, 
‘ere shall be only one representative automobile show held 
in London, and at such time and place as the 
den mae Po the Society may determine.” In this connee- 
1903 will = representative exhibition of the motor trade for 
oP “ e held at the Crystal Palace, from January 30th 
= ebruary 7th inclusive, and already the leading firms have 
aken space, 


the Society is at Norfolk House, Norfolk-street, Strand. 
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THE FRENCH BATTLESHIP REPUBLIQUE. 


Tue Republique is the pioneer of a new type, of which six 
units are building or projected. These are the Patrie, Démo- 
cratie, Liberté, Justice, and Vérité. They mark a change in 
French shipbuilding policy, which hitherto has been to create 
isolated units all different. A break was indeed made with the 
three Charlemagnes, with the Iéna of practically the same type, 
but the Suffren and Henri IV., each of totally different design, 
marked a reversion to the old plan. The Republiques are 
novel, too, in that they are nearly 3000 tons in excess of any- 
thing built for the French navy before. For many years 
France has adhered to that 12,000 tons of displacement which 
gives the maximum result per horse-power of machinery. 
Evolution has, however, compelled an advance in size, the 
end of which none can foresee. Very probably men will revert 
to 12,000 tons at some future date, just as in guns the 1Tin. 
of years ago is now regarded as absurd, but that day is not 
yet. At present, size alone represents the way of carrying all 
that has to be carried. In the end, no doubt, just as we have 
learned to put more power into 50 tons of gun than we could 
put into 110 tons a few years ago, we shall acquire the art of 
getting more out of 1000 tons of displacement than we as yet 
have managed to achieve. 

Below we give in tabular form the principal characteristics 
and details of the Republique, in comparison with the Suffren, 
whence she is evolved, and some other warships of equal date. 
It will be noted that armour is not given in these tables, the 





paper. Still the compari.on is apprcximately fair enough to 
help us to assess the relative values of the ships more surely 
than we may hope to do by merely putting down the guns 
themselves. And carrying on the principle we can, by 
dividing the displacements into these figures, place the values 
of the ships in gunfires per thousand tons of displacement as 
follows:—New Jersey, 6°5; ‘‘H and J,’’ 5:2; Vittorio 
Emanuele, 4°8; King Edward, 4:7; Republique, 4-7; 
Suffren, 4°7. 

This result is interesting as indicating how nearly all the 
naval architects arrive at the same result. The German’s 
advantage is obviously paid for in coal; that of the American 
is not so easily traced, but we may be certain that it exists. 
American naval architects are compelled to design to ‘‘ whip 
creation.’’ Any Congressman from some inland State is able 
to criticise and help to throw out any design that does not 
appeal to him as whipping creation, and we shall have to wait 
for a big war to find out whether the peculiar conditions 
under which the amateur sets the pace in American designs 
are good or bad for naval architecture. Till then American 
ships must be things apart, so far as paper comparisons are 
concerned; compare them by whatever system we may 
select, they will always come out at the head of the list. 

To return to the Republique. In our article on the Suffren 
some months ago, we drew attention to the change that had 
come over the French system of armour disposition. In the 
Republique the Suffren ideal is faithfully adhered to, save 
that the armoured battery is abandoned. It is replaced by 











Nation French. British. German. U.S.A. Italian. 
Name Republique. Suffren. King Edward. “H. and J.” New Jersey. Vittorio Emanuele. 
Displacement 14,865 12,728 | 16,500 13,200 15,000 12,625 
Length 439} 410 | 425 396 435 5 
Beam = os 794 70 | 78 73 76 734 
Draught (mean) .. 274 274 26} 25 26 26 
Big guns .. Four 12in. Four 12in. | Four 12in. Four Llin. Four 12in. Two 12in. 

| Four 9-2in. Eight Sin. Twelve Sin. 
Medium guns Eighteen 6-4in. Ten 6-4in. | Ten 6in. Fourteen 6-7in. Twelve 6in. 


| the same in all battleships, and differences in this direction 
| are nearly negligible. 


**that henceforth | 


The president is Mr. F. R. Simms, and the office of | 


Eight 4in. 
Small guns 


Eighteen 3in. 


Twelve 4in. 


Twelve 3-4in. Twelve 3in. 


Twenty-six 3-pdr. Twenty 3-pdr. Six 3-pdr. C. Eight 3-pdr. Twelve 3-pdr. 
Two. wo. @) Twelve. Sixteen. @) 
Torpedo tubes— 

Submerged. . Two. Two. Four. Five. Two (?) Four. 
Above-water Three. Two. _ One. _— —_ 
a 3 ee 17,475 16,200 | 18,000 | 16,000 19,000 20,000 

Speed, knots .. 18 18 18-5 18 19 22 
Screws ry Three. Three. | Two. Three. Two. Two. 
Coal, normal.. .. 905 820 1,000 700 900 1000 
» Maximum . 1825 1150 2,000 900 1900 2~00 
lus .. Oil. Oil. _ | Oil. _ Oil. 








reason being that now-a-days the thickness of armour is about 


The artillery predominance of the Republique is here very 
marked, save against the New Jersey. If, however, we reduce 
all guns to the common denomination of the 12-pounder, we 
get the total fire values for one broadside as follows :—New 
Jersey, 99; King Edward, 78; Republique, 71; ‘‘H and J,” 
69; Vittorio Emanuele, 61; Suffren, 60. 

This, of course, makes the ships stand differently. It can- 
not be taken as absolutely representing their relative gun 
powers, because it ignores the penetration factor altogether, 
and this, though perhaps correct enough in the main, is still 
not to be ignored in the case of the King Edward’s 9:2’s, or 
the 8in. pieces of the American and Italian ships. The 9-2’s 
in particular give the King Edward a power against medium 





armour that the other ships do not possess, save, maybe, on 


six casemates, practically replicas of those that are to be 
found in most British ships, and which have just been 
discarded in favour of continuous batteries—to the satisfac- 
tion of every amateur in the kingdom. As has been pointed 
out in past issues of THE ENGINEER, there is plenty to be 
said in favour of either system, though the battery is an easy 
first on paper. In practice we fancy that the French are 
probably wise in giving up the continuous battery that at one 
time was to have characterised the Republique, for such 
batteries, failing the immense space available in our King 
Edwards, offer a terribly large area to big armour-piercing 
projectiles. From this danger the casemate system is 
singularly free, and even if a big projectile miss a casemate on 
one side, it is tolerably sure to hit one on the other side of the 
ship; still, the damage is extremely curtailed. Once inside an 
armoured battery, the big projectile, lacking energy enough to 
get out, is likely to rebound from side to side, destroying every- 
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thing, till there is nothing left tosmash up. Certainly, this the whole, the results of the disputes were more in favour of 


must occur in a crowded battery, and we are very sceptical as | employers than in the previous year. 
to the value of the thin screens usually placed in such | 
batteries to localise hits that get through the outer armoured | 


wall. 


The number of actual 
stoppages settled by arbitration was only 41, but these 
included some of the most widespread and prolonged disputes 


| of the year. The various permanent Boards of Conciliation 


The main water-line protection of the Republique consists | and Arbitration are known to have settled 685 cases of dispute 


of the complete belt llin. thick amidships and 7in. at the | during the year, apart from cases dealt with under the Con- 


ends. 


joined by a short bulkhead. At the lower edge of the belt | 


At the extreme stern the two ends of the belt are | ciliation Act or by the mediation of individuals. 


Going more into details, we find that the number of 


there is a flat splinter deck 3}in. thick. Above the main | disputes beginning in 1901, and dealt with in the report, was 


belt, and protecting the lower deck side, is a second belt 10in. | 642. 
This is sur- | 


mounted by a second armoured deck, flat like the other, and | 


thick amidships and 53in. at the extremities. 
Q}in. thick. Almost the entire space between is filled with 
coal, and, as will at once be seen, the total protection to the 
vitals is of a very high order. : ; 

The main deck forward carries a 3}in. plating, 74ft. high, 
that extends from the ram to just abaft the base of the fore 
turret. This affords some protection to the holing effect of 
small projectiles, and to that extent ensures that even in a 
heavy 0 sea the risk of lost speed from water thus admitted 
shall be slight. It also protects the two above-water training 
tubes here carried. Finally, it safeguards the base of the 
forward pair of casemates. 


On the main deck stands the two other pairs of casemates. | 


Their thickness is 6}in. on the fronts. On the upper deck, in 
addition to the forward pair of casemates, the after big gun 
turret is carried. This turret is 1lin. thick, and has the usual 
French armoured base. 

On the top side are six turrets, carrying the remaining 
twelve 6-4in. guns. This coupling of the secondary guns in 
pairs is a feature of all modern French designs, and perhaps 
the weak point of the ship, though, no doubt, the huge 
secondary armament carried necessitates some such device. 
The French seem wedded to the twin-gun system, but in this 
country the prejudice against it is heavy. Not only is it 
doubtful that a full rate of fire can be maintained, but also 
a single shell hitting the turret is likely to put two guns out 
of action, and these defects are held to outweigh the certain 
obvious advantages of which so much is heard. It will be 
noted that one of these is that the maximum protection is 
given for the minimum of weight, so far as armour is con- 
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This is 6 less than in 1900, and some 93 less than the 
average for the four years 1897-1900. The number of work- 
people directly affected was 111,347, being less than either of 
the four preceding years, and nearly 49,000 under the average. 
On the other hand, those indirectly affected numbered 68,109, 
which was greater than in either of the four years 1897-1900, 
and some 16,233 more than the average during that period. 
As a fact, the number of disputes beginning in 1901 was 
actually less than any number since the Board of Trade began 
to study the statistics 14 years ago. The aggregate duration 
in working days of the disputes during the year was 4,142,287 
working days, which was a larger figure than in either 1899 
| or 1900, but at the same time 3,683,741 less than the average 
of the four years 1897-1900, 

As will have been observed, the total number of people 
affected directly and indirectly was 179,546. By far the 
greater number were engaged in mining and quarrying, the 
actual numbers in these trades to be affected being 112,981. 
Next in order came metal, engineering, and shipbuilding, 
with 22,489, and textile with 16,609, and the building with 
9797. Miscellaneous trades accounted for 10,489. Of the 
total number affected last year, 62:9 per cent. were miners. 
The metal, engineering, and shipbuilding trades, which show 
a slight increase over the previous year, come next with 12 
per cent. of those affected. The decrease in the number o 
disputes in the building trade is noticeable, there being 9381 
less than in 1900, and 10,561, or more than one-half, less than 
the average of the four years 1897-1900. 

As usual, the proportion of workpeople affected by strikes 
and lock-outs to the total number of workpeople was very 
small, namely, 2 per cent., which is lower than any of the 
four years which went before it, and ‘4 below the average 
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FRENCH BATTLESHIP REPUBLIQUE 


c2rmed. The trouble is that,as we have so often pointed out, 
armour in itself does not confer immunity. 

The forward big gun turret is carried on the same level as 
th: secondary turrets, and the gun muzzles are fully 33ft. 
above the water-line, perhaps more. This is a good deal 
higher than those of the King Edward. The blast of these 
guns will certainly interfere badly with the forward case- 
mates, if not with the forward torpedo tubes. Still, since 
the ship seems designed to fight chiefly against an enemy 
astern, this defect need not be overestimated. 

The various fires of the ship are as follows :—Broadside, 


of the five years 1897-1901. The statistics, however, do not 


| include the numbers engaged as agricultural labourers or 


four 12in., nine 6-4in.; right ahead, two 12in., six 6-4in.; | 
right astern, two 12in., seven or eight 6-°4in. possible ; bow, | 


two 12in., seven 6-4in.; quarter, two 12in., eight 6-4in. 
The arcs of fire are :—Big guns, 270 deg.; casemates, 110 deg. 
from axial line; small turrets, 180 deg. from axial line; 
submerged tubes, 25 deg. fixed, abaft the beam; forward 
tubes, 45 deg. from broadside to bow; stern tube, fixed in 
axial line. The above-water tubes are carried higher than 
usual, being about 9ft. above the water-line. The ship is to 
carry six searchlights—one on the fore-top, one on top of the 
after-bridge, two on the main-deck in the stern, and two 
under the forecastle forward. 

The two belts have a combined width of 134ft., of which 
5ft. are below water. The main-deck guns are about 12ft. 
above water. The forward casemate guns are 20ft. up, those 
guns in the small turrets are some 30ft. 

Four of the 3-pounders are carried on the bridges, the rest 
are disposed between decks. 








STRIKES AND LOCK-OUTS IN 1901. 


seamen, who during 1901 were practically unaffected by 
disputes. Were these numbers to be counted in, the propor- 
tion just mentioned would be even less than it is. The pro- 
portion of time lost to the total which all concerned might 
have worked is also exceedingly small, being 4,142,287 to 
about 2,600,000,000 working days, or approximately one day 
in 600. The duration, as referring to those affected, works 
out to some twenty days per head, and if taken over the 
whole body of workpeople, some half a day per head. The 
average of the five years 1897-1901 works out to something 
less than one day per head. 

The aggregate duration in working days of the disputes 
in the mining and quarrying trades was 2,086,113, which 
was nearly four times as large as in both 1900 and 1899. In 
1898, however, the number rose to 12,876,334, so that 1901 
cannot in any way be called an exception. Indeed, the whole 
year may be said to contain nothing particularly sensational 
either in one direction or the other. The only cases which 
are even striking are the mining and metal trades, which 


| were more greatly affected in 1901 than they had been since 
| 1898, the year of the great coal strike in Wales, and of part of 


the engineering trades dispute, which began in 1897. In 
both 1900 and 1901 more than half the disputes lasted less 
than a fortnight. 

As to the causes of disputes, the question of remuneration 





formed the basis in the majority of cases. Out of a total of 
| 642 disputes, 402, or 62-6 per cent., arose under this head, and 
| included 52°8 per cent. of the total number of persons 
directly affected. This was a less number than usual, com- 
| paring with 61-4 per cent. in 1900, itself below the average. 
| Of the 402 wages disputes, 166, or 41:3 per cent., were for 


THE complete Board of Trade report on the strikes and | advances in wages, as compared with 61 per cent. in the 
lock-outs of 1901 has just been published, and, as has been our | previous year. There were 101 disputes caused by resistance 
custom in the past, we propose to give a general summary of | to reductions in wages, involving 25 per cent. of all work- 


this report. It will be remembered that the practice of the 
Board of Trade in dealing with statistics referring to strikes 
and lock-outs isto publish a monthly statement in its Labour 
Gazette, and a résumé of these statements in the January 
number of the same journal. The whole of the statistics 
thus collected are revised and amplified and published later 
on in the year in a report in book form—the volume just 
published dealing with the events of last year being the 
fourteenth so issued. 


| people directly engaged in wages disputes, as compared with 
| only 46 disputes in 1900, which affected only 9 per cent. of 
| the total directly engaged in disputes. The total number 
| affected under this category in 1901 was 14,852, which was 
| 7467 more than in 1900, and 6563 more than the average for 
| the years 1897-1900. Disputes as to hours of labour affected 
| more persons than in any year since 1897, but were of 
| relatively little importance. There were about the average 


| number of persons affected by disputes arising out of refusals 


Speaking broadly, the disputes of 1901 were not remarkable | to work with non-union men, and the adjustment of working 
for number or for magnitude. The aggregate duration of all | arrangements caused disputes affecting an increased number 
disputes in progress during the year was below the average, | Of persons as compared with the previous three years. 

: , | Of the disputes as to wages, in which atotal of 58,865 persons 
being chiefly due to stoppages in the mining industry. On | were directly affected, a number representing 14,203 persons 


but, at the same time, somewhat greater than in 1900, this 
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were settled in favour of the workpeople, while a number 
representing 17,447 were settled in favour of the employers 
Disputes affecting 25,539 were compromised and the remainder 
affecting 1676 remained indefinite or unsettled. In all the 
other disputes, scme, affecting 16,388, went in favour of the 
workpeople ; some, affecting 20,228, in favour of the masters: 
a number, affecting 15,416, were compromised, while a few. 
representing 540, remained unsettled. It is worthy of notice 
that this latter item referred to trades unionism. It wil] 
be observed that, taking notice only of numbers affected, the 
disputes as a whole ended in favour of the employers, the 
actual percentages being 33°81 and 27:45; 36-7 per cent 
were compromised, while 1:99 per cent. remained unsettled. 
In 1900 the workpeople had the advantage over the 
employers, the percentages being respectively 30°05 and 
24°79; but in the other three years, 1897-99 inclusive, the 
employers were successful in the majority of cases. 

The methods of settling disputes are of interest. It is 
noticeable that there has been a gradual increase in those 
settled by arbitration. In 1897 the number was 14; in 
1901, 23. In 1901, 18 disputes were settled by conciliation 
or mediation, the average for the five years being 22. Direct 
arrangement or negotiation between the parties or their 
representatives is responsible for the settlement of by far the 
greatest number of disputes, 456 being so settled in 1901. 
Exactly the same number—45—of disputes were settled in 
1901 by the workmen going back to work on employers’ 
terms as in 1900. There was a slight increase in 1901 of 
disputes settled by replacement of workmen over the 1900 
figures, but the actual number—89—-is just about the 
average. The 456 disputes settled by general arrangement 
form 71 per cent. of the total, and they embraced 80 per cent, 
of all the people engaged in disputes. 

Of the 41 disputes—affecting directly or indirectly 16,814 
workpeople—brought to a close by the mediation of a third 
party, or by reference to arbitration as already stated, 18 
were settled by conciliation and 23 by arbitration. Nine of 
the latter and two of the former were settled under the 
Conciliation Act, under which 10 other cases which did not 
involve a stoppage of work were also settled during the year, 
More strikes have been settled by conciliatory agencies in 
the building and mining and quarrying trades than in the 
others. Of the 195 disputes settled by conciliation and 
arbitration during the last five years, 102, or rather more than 
half, have been in these two groups of industries. 

The following facts are given concerning Permanent Boards 
of Conciliation and Arbitration. The total number of cases 
known to have been considered by 58 Permanent Boards in 
1901 was 1405. Of these, 681 cases are reported to have been 
withdrawn or settled independently of the Boards, and 39 
were still under discussion at the end of the year. The 
remaining 685 cases were settled, 503 by the Boards or 
Committees, and 182 by arbitrators or umpires. The 
685 cases vary greatly in importance. For example, 
the reductions in wages arranged by the Coal Trade 
Boards in Durham and Scotland affected 107,500 and 
75,000 persons respectively, while the 318 cases settled 
by the Durham Joint Committee affected in most instances 
only a few workpeople. The Conciliation Boards in the coal 
trade, controlling the general level of wages, are entirely 
distinct from the local Joint Committees, of which those in 
Northumberland and Durham are the chief, whose function 
is the readjustment of local rates, with a view to bringing 
wages paid to particular classes in individual pits into con- 
formity with those generally paid in the county. The two 
Committees referred to contributed between them 344 cases, 
or rather more than half the total number known to have 
been settled by permanent Conciliation Boards. The Boards 
in the engineering and shipbuilding trades disposed of 114 
cases. Seven permanent Boards dealing with questions 
of demarcation of work between two or more trades in this 
group are in existence, and of these, five settled 32 cases of 
disputed work during the year. During 1901 there were 
formed a Board of Conciliation and Arbitration for the iron 
and steel wirs trade ; a Wages Board for the coal trade of the 
Radstock district of Somerset ; a Standing Committee of 
Employers and Boilermakers and Iron Shipbuilders for the 
Leith district ; and a Conciliation Board for the Cambrian 
collieries. On July 1st of this year, however, six months’ 
notice of the termination of this Board was given by the 


workpeople. 
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Recueil des Trovaux Techniques des Officers du Génie de 1 Armée 
Belge. Tome III. Dépositaires : Office de Publicité, 46, 
Rue de la Madeleine. Société Belge de Librairie, 16, Rue 
Treurenberg, Bruxelles, 

Text Book of Electro-chemistry. By Svante Arrhenius, Professor 
of the University of Stockholm. Translated by John McCrae, 
Ph.D. Longman, Green, and Co., 39, Paternoster-row, London ; 
New York, and Bombay. 


The Automobile: Its Construction and Management. Translated 
from Gerard Lavergne’s ‘‘ Manuel Theoretique et Pratique.” De 
L’Automobile sur Route. With additions and new illustrations. 
Revised and edited by Paul Hasluck. With 536 Illustrations. 
Cassell and Co., Limited, London; Paris, New York, and Mel- 
bourne. le 








Sanp BLast SHARPENED FiLes.—It has been brought to our 
notice that files marked as being ‘‘sand blasted ” have been pur- 
chased by users under the impression that they were ‘‘sand blast 
sharpened.” An important distinction must be drawn between 
sand blast sharpened files and those which have simply been cleaned 
by sand blast. We have lately visited Sheffield in order to inspect 
the various processes of this particular department of file- 
making. There is no doubt whatever that a file sharpened by sand 
blast is a much superior tool to the same file before being so 
treated, and users will do well to insist on the fact that the files 
they buy are sand blast “‘ sharpened” and not merely sand blast 
** cleaned.” 


Supping TRADF oF Newport. — Extensive works for the 
development of Newport trade and improved coaling facilities are 
about to be taken in hand at the Alexandra Dock, Newport, com- 
mencing with the Ist inst. The wharfage charge on pitwood will 
be reduced from 4d. per ton to 3d., and pitwood merchants and 
colliery proprietors of Monmouthshire and Glamorganshire will no 
doubt see their way to avail themselves to a large extent of the 
reduction ; the railway rates to collieries on the ‘l'aff Vale system 
being precisely the same from ship’s side, Newport Alexandra 
Docks, to pit, as from Cardiff ship’s side, and to collieries in the 
Monmouthshire Valleys the rates are about 6d. per ton less than 
from Cardiff. The directors are also taking steps with a view to 
securing to the Newport Dock Company a share of the future 
large traffic with Canada and South Africa, 
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RAILWAY MATTERS. 


locomotive exploded on the Chicago and 


; boiler of a 
THE botles August 23rd. One man was killed and five 


Alton Railway on 
dangerously hurt. . | 

Tye traffic returns of the City and South London Rail- 
vay—the first of the ‘tubes ””—continue to increase ina highly 
“ictactory manner, By continuing the line to Islington the 
Seman has tapped a large centre of population. 


Tue Pennsylvania Railroad Company is to install 
lectric motive power between Pittsburg and Pitcairn to te 
’ ated by the third-rail system, similar in character to that 
Seently adopted by the New York Central Railroad management. 


‘ue number of passengers carried by the Manhattan 
. bet yw the year sodad June 30th last was 215,259,000. This 
js nearly five times as many as the Central London Railway carries, 
The gross earnings were £2,133,200, the net earnings £1,029,400, 
and the net income £614,600. 

Tue report on the Indian railways for the year 1901 
says that during that year 1901 vehicles were fitted for lighting 
with Pintsch gas. This makes the total so fitted up to the close of 
the year 6577. There are still 4437 vehicles in passenger service not 
equipped with gas-lighting apparatus, 

Tur report of the Canadian Pacific Railway for the 
ied June 20th states that after paying the dividend the 
surplus earnings were £612,614, which is only a little in excess of 
the sum which at the time the recent issue of shares was made it 
was decided to transfer from surplus earnings account to capital 


fund. 

Tue first electric tramway built in Russia was the one 
at Kief, which dates from 1893, In 1898, forty-five cities had con- 
structed such lines, their length exceeded 312 miles, and nearly 
10,000 kilowat's were in use for the motors, The total length of 
wire for the electric tramways in St. Petersburg is estimated at 


Rail 


year € ne 


1875 miles. 

Arrer a considerable period of trials the Adriatic 
ystem of Italy has just opened for service two new electric lines, 
each branching off from Colico, the one running northwards to 
Chiavenna on the Swiss frontier, the other running eastwards to 
Sondric. Each line has a service of six trains daily in each direction 
in connection with the trains to and from Milano. 

Tur railway companies of South-Western Russia are 
organising a through system of passenger trains between Warsaw 
and Odessa, It is curious that these two important centres of the 
shipping industries of Southern Russia and of the growing 
industries of Poland respectively should have had to wait until 
the present day for a through service of passenger trains. 


Tar accounts of the Glasgow and South-Western Rail- 
way for the past half-year show that the receipts were £873,000, 
or about £16,000 larger than in the corresponding half of 1901. 
The expenses show a decrease of £3000; but compensation charges 
are £4000 higher. The company carried over 9,000,000 passengers, 
being a decrease of 255,C00. owing to the Glasgow Exhibition com- 
parison. 

A spEcIAL meeting of the Glasgow Corporation Tram- 
way Committee was held on Tuesday, to consider the circumstances 
of the serious tramway accident which occurred on Saturday. The 
general manager reported that the electrical brake of the runaway 
car, which acts independently of the rig had been tested that 
morn’ng, and it worked perfectly. All the passengers who sat 
tight were uninjured. 

Or the engines running on the Russian railways, 4766, 
or 39 per cent., were built abroad, and 7421, or 61 per cent., in 
Russian engine yards. The St. Petersburg and Warsaw Railway 
has the greatest number of passenger engines, namely, 201 ; then 
come the South-Western Railways with 172, the Moscow, Yaroslav 
and Archangel Railway with 124, and the South-Eastern Railways 
with 104 locomotives, while the remaining lines have each less than 
100 loconctives at work. 


Tur electrical equipment for the Mersey Tunnel Rail- 
way has been nearly completed at the Westinghouse Works, at 
East Pittsburg, Pa., and the last of the generators and engines 
will shortly be on their way across the ocean. The generators 
are of ]200-kilowatt capacity, direct connected to 1500 horse- 
power vertical cross-compound Corliss engines. Four of these 
units will be installed to furnish current for the railway, and two 
200-kilowatt units will furnish current for lighting the tunnel and 
stations. 

Tue revenue of the Caledonian Railway for the past 
half-year, for the first time in the railway’s history, exceeded 
£2,000,000. The expenditure was £1,250,000, or 2 per cent. lower. 
The balance available for distribution is £634,000. The capital 
expenditure was £721,000. The estimated capital expenditure for 
the current half-year is £671,000. The company has carried 20 
million passenzers, of which 19 million were third-class. The 
wages are higher in all departments. The cost of locomotive fuel 
shows a saving of £9000. 

An accident occurred on Saturday between’ High 
Wycombe and Beaconsfield (Bucks) on the new line which is being 
constructed by Pauling and Co. for the Great Western Railway 
and Great Central Railway Joint Committee. Between one and 
two o'clock in the morning while a gang of men of the night shift 
were engaged in the tunnel, which is being made through a hill 
near Loudwater, the earth suddenly subsided, the roof of the 
tunnel giving way over a wide area, and seven men were at once 
entombed, six of whom were killed. 


Wirtnovr taking into account the Finnish railways 
and the Trans-Baikal Railway the entire railway system of the 
Russian empire possessed a total of 12,187 locomotives, at the end 
of 1900, and their value amounted to £38,940,000. The State 
railways in Europe owned 7833 locomotives, the private railways, 
3328, the secondary lines 169 and the Asiatic lines worked by the 
State 857 locomotives. Of the total of 12,187 engines 2343 are 
used for passenger and goods traffic, and 9450 are employed 
exclusively for goods traffic, while 494 engines are used for station 
purposes, shunting, Xc. 


A SPLENDID run was accomplished on the Midland 
Railway between Hellifield and Carlisle on Friday afternoon last, 
by the dining express leaving St. Pancras at 1.30 for Glasgow and 
Edinburgh. The run from Hellifield to Carlisle of 76} miles was 
accomplished in 79 minutes, being at the rate of 584 miles per hour 
from — to platform. The train was drawn by the first com- 
pound Midland engine, and was equal to 134 vehicles. The 
254 miles from Hellifield to Hawes Junction, which is 1175ft. above 
sea level, were covered in 36 minutes, giving an average speed of 
424 miles an hour up the ascent. 


THE report of the directors of the Lancashire, Derby- 
shire, and East Coast Railway Company for the half-year ending 
June 30th, 1902, states that the accounts of the company show a 
gross revenue from all sources of £50,550, as compared with 
£41,251, the gross revenue in the corresponding half-year of 1901, 
being an increase of £9299. The working expenses have been 
£28,768, being at the rate of 56-91 per cent. upon the gross 


8 


revenue. In the corresponding half-year of 1901 the expenses were 
£29,605, being at the rate of 71-77 per cent. upon the gross 
revenue. The net revenue for the half-year amounts to £21,782, 
against a net revenue for the six months ending June 30th, 1901, 
of £11,646, 





NOTES AND MEMORANDA. 


ConcrETE and expanded metal sewers are proposed at 
Harrisburg, Pennsylvania. There are to be 14 miles each of 5ft. 
and 4ft. sewers, 


OnE of the motor cars which completed the Automobile 
Club’s 650 miles run without an involuntary stop was the White 
s.eam car. This carriage was fitted with a condenser and filter for 
the return condensed steam. 


A RELIABLE authority estimates that the Chinese popu- 
lation of to-day numbers about 426,000,000 of souls, including 
8,500,000 in Manchuria, 2,580,000 in Mongolia, 6,430,020 in Tibet, 
and 1,200,C00 in Chinese Turkestan. 


WE are informed that Mr. F. A. Eyre, accountant of 
the Manchester Ship Canal Company, has been appointed secretary 
of the company in succession to the late Mr. Alfred H. Whitworth. 
Mr. Eyre will hold office both as secretary and accountant. 


AccorDING to the returns of the Russian Customs 
Department, the total quantity of all grain and its products 
exported from Russia in 1901 amounted to 149,689,928 ewt., this 
quantity being in excess of that exported during the preceding 
year by 15,076,109 cwt., or nearly 10 per cent. 


Upon the completion of the Automobile Club's 650 miles 
reliability trials last Saturday it was found that 58 cars out of the 
original 70 starters had completed the whole programme. Two 
or three of the vehicles ran right through without losing a single 
mark out of the maximum available, viz., 1800 


Tue use of electricity for the distribution of motive 
power is almost universal in Russia. The machine works have 
adopted this method. Enormous central stations have been erected 
at places where such factories exist. All of the larger elevators on 
the Vladikavkaz Railway and on the Moscow-Kazan Railway are 
supplied with electric motors. 


Durinc August, Scotch shipbuilders launched 22 
vessels, of about 46,882 tons gross, as compared with 19 vessels, of 
32,022 tons gross, in July, and 23 vessels, of 55,080 tons gross, 
in August last year. In the eight months Scotch builders have 
launched 198 vessels, of 338,708 tons gross, as compared with 185 
vessels, of 354,826 tons gross, in the corresponding period of last 
year, and 321,360 tons gross in 1900, 


GOVERNMENT investigations of stream pollution and of 
the qualities of natural waters in general have been instituted by 
the Division of Hydrography of the U.S. Geological Survey. The 
work will embrace the sanitary inspection of streams, turbidity 
and colour measurements, and chemical and bacterial analyses. 
The co-operation of workers in various fields is desired, particularly 
in the physical and analytical sections. 


THE use of aluminium and nickel is on the increase in 
Russia. Nickel is used largely for galvanising, which industry 
exhibits considerable growth. Mercury is now obtained in South 
Russia in considerable quantities. Manganese iron is obtained in 
large quantities from mines situated in the province of Kutais, and 
is almost all exported abroad. The industry, however, suffers 
from the want of good means of communication, 


THE inquiry opened into the causes of the explosion 
on board the French submarine Le Francais has established the 
fact that in stormy weather oxygen gas escapes from the electric 
accumulators on the boat, and remains in her in spite of the 
ventilating arrangements. The commander of Le Francais has 
submitted a report advising that the accumulators should be 
enclosed in wire gauze to prevent the gas exploding. 


Tue Board of Trade have received, through the War- 
office, a notice stating that the competition for tractors for military 
purpose’, which was announced for the spring of 1903, will be 
postponed until the month of October, 1903. Intending com- 
petitors should apply on October Ist, 1902, for forms of entry for 
this competition to the Secretary, Mechanical Transport Com- 
mittee, War-office, Horse Guards, S.W. These forms must be 
completed and returned to the Secretary, Mechanical Transport 
Committee, not later than January Ist, 1903. 


Tue Admiralty have come to an important decision 
regarding the completion for sea of ships built by private firms. 
Hitherto the guns and torpedoes of all such vessels have been 
placed on board by Government mechanics in Government yards, 
Now the Admiralty have decided that the ships of the Devonshire 
class, comprising the Monmouth, Cumberland, Bedford, Donegal, 
and Berwick, building on the Clyde, and the Lancaster, which is 
being constructed at Newcastle-on-Tyne, shall be completed by 
the firms building them, at an additional cost of about £30,000 
each. 


HirgeErto electricity has scarcely been used in Russia for 
the transmission of energy for great distances. Projects, however, 
are under way to utilise the waterfalls of Marva and Imatra. The 
Russian Government has granted a concession to a company to 
supply power to St. Petersburg from the Volhov rapids. The 
estimated cost of the enterprise is about £2,800,000. It is said 
that the power to be transmitted will equal 150,000 kilowatts, and 
the maximum transmission distance is 188 miles. The company 
has undertaken to provide the public lighting of St. Petersburg 
gratuitously. It is also intended to use the colossal force of the 
Dnieper cataracts for the transmission of energy. 


TuE Sheffield City electrical engineer, Mr. S. E. Fedden, 
gives some interesting figures relating to the use of steam turbines for 
electrical power generation in a paperread recently before the Muni- 
cipal Electrical Association. From a table of actual tests of a 500-kilo- 
watt turbo-alternator running at 2500 revolutions per minute and 
with 140 1b. steam pressure at the stop valve, it appears that the con- 
sumption of steam per kilowatt hour at full load varied between 
22-21b, to 28-91b. The former consumption was obtained with a 
vacuum of 28in. and the latter with 22in. in the condenser, An 
economy of 8 per cent. in steam consumption was obtained with 
50 deg. superheat and 12 per cent. with 100 deg. superheat. 


A PAPER was read recently before the Paris Academy 
of Sciences by M. Torres dealing with a project for a navigable 
balloon with an interior keel. The idea contained in this project 
is very similar in general principle to that underlying M. Severo’s 
ill-fated machine, namely, to bring all the forces acting on the 
balloon into the same horizontal line, with a view of minimising 
pitching. Accordingly, M. Torres proposes a balloon with several 
compartments, containing a central beam suspended in its interior, 
and forming, with its attachments, a rigid internal keel. The prc- 
peller will then be attached at the end of this beam, and the car, 
which is to be reduced to the smallest possible dimensions, will be 
close up to the balloon. 


WE learn from an American paper that the water 
supply of Chicago is now in such an extremely foul condition as to 
be decidedly dangerous, and the Health Commissioner has issued 
warnings against the use of lake water unless it has been either 
boiled or else filtered in clean and efficient filters. When the 
Drainage Canal was opened it was quite generally assumed that 
trouble from pollution of the lake would be at an end, but a number 
of sewers discharge directly into the lake, which source of pollution 
still continues, and is not affected by the elimination of the Chicago 
River as a source of pollution. he present conditions are so 
serious, especially in view of the recent rapid spread of typhoid 
fever, that the Board of Education proposes to shut off the drinking 
fountains in and near the public schools, 





MISCELLANEA. 


A LARGE American syndicate, having obtained the con- 
cession for providing Seoul in Corea with waterworks, has set to 
work with their construction. 


A SHED is being built at the Alexandra Palace, London, 
at a cost of £400, to provide room forthe construction of Dr. Barton’s 
air ship for the War-office. The trial flights will be made from the 
Palace grounds, 


A CLERGYMAN, writing to the Times as an “ Expert 
Member of a Highway Authority,” estimates the damage done to 
the roads of — Sussex, and Kent by the Automobile Club's 
trials at £1056, or 6d. per mile per carriage. 


Tue Lincoln City Council have resolved to apply for 
sanction to the borrowing of £10,000 for waterworks purposes, and 
have sealed a contract with Messrs. J. Simpson and (Co. for the 
supply of a triple-expansion pumping engine for the waterworks 
for £2646. 


A PRIVATE conference was held in Glasgow on Friday 
to discus: a pro 1 and consider provisional plans for tunnelling 
the Clyde near Dambarton Castle. The tunnel would be a con- 
necting link between the North British and Glasgow and South- 
Western systems. 


WorkKMEN employed on a deep drainage scheme at 
Stamford have come across the site of a Roman iron smelting 
works, They have also unearthed some human skeletons, the 
remains of animals of a remote period, and a number of silver 
coins. The latter are some 500 or 600 years old. 


WE have received the syllabus of the Northampton 
Institute, St. John-street-road, London, for the session 1902-1903. 
This Institution offers a numerous collection of classes in techno- 
logical subjects. The evening classes commence on Monday, 
September 22nd, and the day classes in engineering on Sep- 
tember 29:h. 

Goop progress is being made with the erection of the 
American Northrop looms recently imported from Hopdale, 
Massachusetts, by a Hyde firm, and it is expected that over a 
hundred of them will be started about the 15th inst. Many 
Lancashire manufacturers are anxious for an opportunity of seeing 
them at work. 


THE floating dock constructed by Messrs. Swan and 
Hunter, of Wallsend, and intended to be moored is the Bay at 
Durban, left Newcastle on Tuesday in tow by the steamer 
Barralong, which will proceed direct to Durban without touching 
anywhere. This floating dock is one of the largest ever built, and 
will accommodate steamers of 4500 tons register. 


Tue danger attending the use of petrol in the presence 
of naked lights was exemplified at the Marylebone Coroner’s Court 
on Tuesday, when an inquest was held on the body of a man in the 
employ of the Ormonde Motor and Cycle Company. The man was 
engaged in cleaning a gas engine with petroleum spirit on waste 
and was smoking a cigarette. It was presumed that the waste 
caught fire, and the man was burned to death. 


THERE was launched from the works of John I. Thorny- 
croft and Co., Limited, Chiswick, last Friday, a first-class torpedo 
boat, which will be known as No. 110. This vessel is the second of 
the five torpedo boats ordered by the Admiralty from this firm at 
the latter end of last year. The length is 166ft.; breadth, 17ft. 3in.; 
speed, 25 knots ; carrying a load of 42tons. The engines are tobe 
four-cylinder triple compound, and the boilers are of the Thorny- 
croft-Schulz type. 

THE accommodation for shipping at the port of 
St. Petersburg along its whole area, which includes, in addition 
to the new port, a portion of the quays of the river, is so 
inadequate that the trade of this capital shows visible signs of 
decay and deviation to the lower Baltic ports—-Reval, Riga, and 
Libau. St. Petersburg likewise suffers under the disadvantage of 
the insufficient depth of the canal leading to it from the sea, such 
depth not exceeding 22ft. 


THE copper mines of the Dobrudja, in Roumania, are 
situated in a triangle with the Danube from Macin to Tulcea as its 
base, and Hamandji as its apex. In this region iron and copper 
are found, the latter in the form of the carbonate. The explora- 
tions have so far been confined to the four following points, which, 
by their geographical position, seem to form a centre for mining 
operations, viz., Balabancea, Islam-Géafer, and Carapelit, near 
Ortachioi, and Altan-Tepe, near Tcheamourli. 


Tue demand for electro-technical apparatus and 
machines in Russia is relatively but little satisfied by the home 
manufacturers, and the progress in the application of electricity 
for transportation, manufacturing, and domestic economy will 
undoubtedly enormously increase the market for foreign appli- 
ances. To secure a share of this trade the United States Consul 
advises manufacturers to establish branch houses in Russia and 
place the same in the hands of competent men. He says that the 
Germans hold the field. 


A REMARKABLE installation of gas engines is about to 
be made in Philadelphia in connection with improvements in its 
fire-protection service. The proposed plant will contain ten 
280 horse-power, 18in. by 22in., Westinghouse three-cylinder 
single-acting gas engines, These engines will be direct-connected 
to 1200-gallon triplex, double-acting piston pumps, working against 
a maximum pressure of 3001b. per square inch, and discharging 
into a 20in. trunk main. Two 125 horse-power, 13in. by l4in., 
Westinghouse three-cylinder gas engines will also form part of the 
equipment. 


AccorDING to a memorandum by H.M. Commercial 
Attaché at Constantinople there is an opening for agricultural 
implements in Turkey, and manufacturers would have a reason- 
able prospect of developing their trade if they were willing to 
establish agencies in some of the principal towns of the grain- 
growing districts such as Angora, Eskiskehr, Kutahia, Kara- 
hissar, Konia, &c. The agents in charge skould be thoroughly 
acquainted with the working of agricultural machinery, and they 
should be supplied with a set of such machines as can be adapted 
to special local requirements. 


Work on the Canadian Niagara power plant is progress- 
ing rapidly. The tunnel will have a length of 2200ft. from the 
wheel pit to the base of the Horseshoe Fall, where it will discharge 
into the lower Niagara River. From the shaft to the pit the dis- 
tance is about 900ft., and of this length there remains only 48ft. 
to blow out. From the shaft to the portal the length is about 
1300ft., and of this distance about 200ft. remain to be taken 
out. For the entire length the bottom bench remains to be taken 
out, but this can be removed quite rapidly. When this bench 
is removed the stone will be used for concrete work and 
backing. 

Tue Scholer suction dredge Nicolaus, which is working 
on the Kaiser Wilhelm Canal, is claimed to be a great improvement 
on the ordinary suction dredge. By using a head of peculiar con- 
struction on the suction pipe, the volume of water lifted with the 
dredged material can be regulated and limited to the minimum 
quantity required. This head is a closed receiver, into which the 
material is pushed, and into which the necessary amount of water 
can be admitted. The material and water are mechanically mixed 
in this receiver and then lifted by the pumps into hoppers of 400 
cubic metres capacity. In working in compact soil, water under 
pressure can be admitted tothe head to assist the excavator, 
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AUSTRI A.—F. A. BROCKHAUS, 7, Kumpfgasse, Vienna h 
OHINA.—KELLY AnD Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND CHEVILLET, Rue dela Banque, Paris. 
GERM ANY.—AsHER AND Oo., 5, Unter den Linden, Berlin. 
F, A. Brocknavs, Leipzic ; A. TweiTmryuEr, Leipsie, 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay, 
[TALY.—LoEScHER anv Co., 307, Corso, Rome ; Bocca Frenus, Turin. 
JAPAN.—KELLY anp WaLsH, Limitep, Yokohama. 
Z. P. Marvy AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—W™. Dawson & Sons, LimitEeD, Baii's Buildings, Capetown. 
Gorpon AnD Gotcn, Long-street, Capetown, 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. ©. Jura anv Co., Capet , Port Blizabeth, and Joh sburg 
AUSTRALIA.—GORDON AND Gorcu, Melbourne, Sydney, and Brisbane, 
R. A. Taompson AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprrton anD Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, 8t. James-street, Montreol. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Oo., 83 and 85, 
Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLy aNnp Wass, Limirep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tur ENGINEER can be had, by order, from any newsagent in town o' 
country, at the various railway stations; or it can, if preferred, 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 148. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

C.orn Reapino Cass, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

[f credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rstes 

ijven below. Foreign Subscribers paying in advance at these rates 


4” In order to avoid trouble and confusion we find it 
corresponden 


r 
be | T. D. (Christchurch. N Z ) —Many thanks for your cuttings. 


TO CORRESPONDENTS. 


[ necessary to inform 
ts that letters oy inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
—_ = of communications which do not comply with these 
instructions. 


sar All letters intended for insertion in Tae ENGINEER, or containing 
tions, should be ied i 


q yp by the name and address of the writer, 
not necessarily rk ange pense but as a proof oj good faith. No notice 
whatever can be taken of Yy icute 








sar Wecannot undertake to return drawings or manuscripts; we must, 


therefore, request correspondents to keep copies. 
REPLIES. 


Carson.—Mr. Hasluck’'s translation of M. Lavergne’s book will be 


reviewed in due course. Until then we can say nothing about it. The 
original is an exceptionally good work, 


R. C. W. (Brockley),—The Hall system of signalling is to be used on the 


North-Eastern Railway. We understand that it does not give the 
signal upon the foot-plate. Perhaps you are thinking of the Raven 
and Baister fog-signa ling apparatus, which is also being tried by the 
North-Eastern Railway. 


F. V. D. (St Neot’s).—A very large numbcr of drills is made with ball 


bearings. Describing the particular one you mention as “ patent” is 
probably “bluff,” but it may be patentable in some small detail. 
Certainly it is open to anyone to put ball bearings into a drill, although 
certain specific arrangements may be protected by patents. 

. 8S. H. (Galashiels).—You cannot do better in the first instance than 
procure a copy of Mr. Reginald Bolton’s ‘* Motive Powers and their 
Practical Selection” (Longmans, Green). Although written seve-al 
years ayo, it still renfains very fairly accurate. In it you will find just 
the particulars you want. Broadly speaking, the oil or gas engine of 
such a power as you mention has the advaxtage unless coal, space, 
and attendance are very cheap. 

Probably 
the greater part of the apparatus required was of glass Bohemia. on 
account largely of an excellent raw material, does an enormous trade 
in this class of goods. It cannot be touched in this country. In other 
directions it would be easy to give the names of half-a-dozen firms 
which do as good work and as cheap in relation to its excellence as 
any German firm. Many firms also send out catalogues which le.ve 
little to be desired. If one deals with merchants and middlemen one 
must be prepared to pay long prices and face long delays. The views 
expressed on the subject of bridges and locomotives show that the 
author has not gone below the mere surface. He would do well to 
read some of the official reports and our comments thereon. 
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compulsory that he could not swallow.” 
light of recent events in New Zealand these two 
speeches gain considerably in importance. 
difficulties that have arisen there are clearly traceable 


of greater importance than the motion to call upon 
the Legislature to pass an Act providing for appeal 
to arbitration in labour disputes. The resolution 
was evidently based upon the New Zealand law. 
It provided for aCourt composed of an equal number 
of representatives from the sides of capital and 
labour, with a Lord Justice as president; appeal to 
this Court was to be possible only when all efforts at 
conciliation had failed, but the awards of the court 
were tobe compulsory. The resolution was rejected 
after moderate discussion by a preponderance of 
votes amounting to three to one. Although this 
appears to be the expression of a pronounced objec- 
tion to arbitration, we have to remember the 
conditions under which voting is conducted at these 
congresses, and the significant fact that the Parlia- 
mentary Committee were equally divided upon the 
question. The meeting, presuming that the delegates 
were not already armed with their replies, appears 
to have been swayed largely by Mr. Sexton’s 
reference to the Penrhyn dispute. If, he said, 
arbitration had been resorted to in that case, the 
men would probably have found themselves com- 
pelled to return to the quarries on Lord Penrhyn’s 
terms. He did not think that till the workers had 
obtained sufficient representation in Parliament and 
on municipal councils “they would obtain what 
they were aiming at.’ Mr. Cowey—of the Parliamen- 
tary Committee—touched also a responsive chord. 
“He believed in arbitration, but it was the word 
In the 


The 


Girver-Tvpg OL Enoing. (Mlustrated.) .. 2... 0. 2. ee oe 

tee AMERICAN, AND GERMAN AGRICULTURAL MACHINERY IN 
ai ne aus en. et BR) gad sa) oe Eas Ge 

CLypr Trust New Works rikcn ey aee en en 

THR ConstRucTION OF INCANDESCENT MANTLES 

THE BRITISH ASSOCIATION.. .. .. .. .. sce ee 

Tak PRrooress oF Pia IRON IN GERMANY .. .. .. .. 

Letters to Tar Epiror—Electric v. Steam Traction 


The Wagon Question—America for Draughtsmen—Patent s, ‘Designs, 5 


and Trade Marks .. .. 
AMERICAN ENGINEERING NEWS 


HE IRON, CoAL, AND GENERAL TRADES OF BrrRMINGHAM, WOLVER- 


N. HAMPTON, AND OTHER DISTRICTS... . 
OTES FROM LANCASHIRE .. .. 2 2 ce 
THE SuErF1ELD DISTRICT o4, ee, an, eb. 0s 


Norra or ENGLAND ik, ¢h tk: OO Se” Oe ae 8 
Norrs From ScoTLanD * bay 
. 


WALES AND ADJOINING COUNTIES .. 1. .s 
Notes From GERMANY.. eo ce ee ce oe 
N RIOR Dae Soa id 44) «aged SKE 3 ab ‘ae 
| tea Hargour Commissioners’ WEEKLY TRADE REPORT 

AUNCHES AND TRIAL TRIPS .. . S48), 08 


> +0 Ce 


TRADE AND BUSINESS Announcements, (200.00) 02 DOI 
TAN PeeWee MMMM 504, ron ag ge sas oc: ach cal aa ce 
SELECTED AMERICAN PATENTS. pS ee eae 


P. ARAGRAPHS—Wind Effects upon Lakes, 250—Society of Motor Manufac- 
turers and Traders, 255—Sand Blast Sharpening 
Shipping Trade of New; 
268—Samuel Platt, 268— 


xports to Italy, 268, 








pe Files, 256— 
rt, 256—Institution of Civil Engineers, 





to a disinclination on the part of the men to abide by 
the “compulsory” awards of the Court when they 
are not in their own favour. It was quite evidently 
Mr. Sexton’s desire to see the labour party so power- 
ful that such a fact as an adverse decision should be 
inconceivable, and it was equally plain that Mr. 
Cowey’s faith in judges had been considerably 
shaken by the Taff Vale decision. Therefore, whilst 
he supported arbitration, he was opposed to compul- 
sion, though he did not make it clear how arbitration 
was to be of value if it was open to either side to 
refuse to abide by the award, and one side, at any 
rate, was moved by a determination not to accept it 
if unfavourable. 

Whilst, as we pointed out recently, the check in 
New Zealand has given pause to the more zealous 
advocates of industrial arbitration, it is not to be 
supposed that they have suffered a complete over- 
throw. Arbitration still remains the ideal ultimate, 





as friendly negotiation is the first, method of settling 
a dispute. If agreement between two parties 
bearing mutual goodwill cannot be reached by 
amicable discussion and fair give-and-take, the 
appeal since prehistoric times has been to a third 
party. It is the universally recognised method of 
adjusting a dispute in sports, and is, except amongst 
the worst kind of sportsmen, fully recognised and 
loyally followed. It is a mark of the worst form to 
question the ruling of the umpire, however adverse 
and unfair it may appear. We say, then, that all our 
tendencies lead us—unless we are absolutely spoiling 
for a fight—towards arbitration, and arbitration, 
therefore, in spite of all that may be said against it, 
is likely sooner or later to be adopted. The 
staunchest arguments of the theorist or logician are 
uprooted and overturned if the public has a mind to 
falsify them. At the present moment the tendency 
is to seek for peaceful rather than stormy issues, 
and arbitration, we venture to assert, in spite of the 
vote of the congress, is in the air. Let us turn to 
the report just issued by the labour department of 
the Board of Trade. In the year 1897 fourteen 
disputes were settled by arbitration; in the three 
following years the figures were thirteen, sixteen, 
and nineteen respectively; last year the number 
rose to twenty-three—that is approaching to double 
the amount of three years ago. Thatisasufficiently 
striking fact; but it is still more striking that the 
Board of Arbitration and Conciliation had before it 
in the year 1901 no less than 1405 cases, which 
were brought up without dispute. Of these nearly 
half were withdrawn, but of the remainder as many 
as 182 were settled by an arbitrator or umpire. 
Furthermore, of all the strikes and lock-outs which 
occurred in 1901, nine per cent. were settled by conci 
liation and arbitration, ‘and these included some ot 
the most widespread and prolonged disputes of tke 
year.’ We cannot help thinking that these figures 
indicate a general tendency to accept the rulings of 
an umpire. When, furthermore, we have the fact 
that the Parliamentary Committee of Trades Unions 
was equally divided on the question, there seems to 
be every reason to believe that a more peaceful spirit 
is gaining ground. 

It is as impossible to consider a subject of this 
sort without consulting Mr. Webb on it as it is to start 
on a day’s outing without looking at the barometer. 
The simile is more apt than at first sight it seems, 
for Mr. Webb leaves us almost in as much doubt as 
the column of mercury. Butif his calm and judicial 
summing up of the pros and cons of arbitration 
seems to incline to a disbelief in its practicability, he 
still leaves us sufficient grounds for thinking that it 
is just possible it might succeed. He does not, 
indeed, look for it to be successful as a compulsory 
measure. It is by clothing arbitration in the gar- 
ments of conciliation that he sees some hope of 
success. ‘“ But although arbitration,’ he writes, 
‘is not likely to succeed collective bargaining, or to 
prevent the occasional breaking off of negotiations, 
it has great advantages, in all but the best organised 
trades, as a means of helping forwara the negotia- 
tions themselves.” He sees in this “ patient work 
of conciliation’’ the real value of arbitration, for 
“there is no magic in the fiat of an arbitrator as a 
remedy for strikes or lockouts.” We are entirely 
at one with him. Our whole case is that there 
appears to be an increasing desire to meet on these 
friendly terms, and to arrive at an agreement 
without cudgelling each other. Witness, for 
example, the satisfactory nature of the conference 
between masters and men which has resulted in 
the acceptance of the premium system, and to which 
reference was made last week. If that spirit is 
abroad, then arbitration, whether it is compulsory 
or not, may be the means of settling many questions 
which a few years ago would have demanded 
wasteful struggles. 


THE GENIUS OF FRENCH SHIP DESIGN. 
Savina perhaps the Vittorio Emanuele, which is 
still in a very elementary state, no more interesting 
vessel than the Republique has ever been con- 
structed. Of course, any ship designed by Monsieur 
Bertin is of particular interest, by reason of the 
peculiar originality always displayed in his concep- 
tions. Other designers tend more and more toa 
single model ; M. Bertin, both in the past and now, 
evolves along a line of his own; and if the influence 
of British design is visible in this his latest produc- 
tion, this very fact adds to rather than detracts 
from the interest that the Republique evokes. 
Monsieur Bertin’s first striking design was the 
Japanese Itsukushima, afterwards modified into the 
Matsushima. As we have before remarked in THE 
ENGINEER, it is by no means impossible that the 
ideal warship was very nearly reached in these ships. 
Of themselves they were small, none too fast, and, 
in the case of the pioneer ship, essentially what they 
were once known as—coast-defence ships. Still, 
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the idea—the proportion of one very powerful 
armour-piercing gun to eleven or twelve small quick- 
firers—has always seemed to us to realise the 
practical needs of naval warfare more than anything 
else that obtains. The shell-fire of a number of 
light guns firing quickly must always be more 
serious than that of a very few large pieces firing 
slowly, and the logical value of the heavy guns— 
save on paper—must be confined to the “ vital 
blow.” A vital blow must partake of the nature of 
the bayonet thrust; that is to say, it must be a rare 
incident rather than a constant factor of a naval 
action. The vital piece may be duplicated or 
quadrupled, but its object and métier remain un- 
altered, and—vital range being necessarily short 
range against most ships—the torpedo always 
exists as an alternative. The discovery of this fact lies 
with M. Bertin, though our own Admiral Sir Robert 
Harris some eleven years ago evolved a not very 
dissimilar ideal, when insisting in a United Service 
Institution paper that a Benbow robbed of her big 
guns, and given speed and almost unlimited 
torpedoes in the place of them, might be more 
dangerous for vital blows than as built and existing. 
It was, however, M. Bertin who reduced these 
ideas to actual fact in the Japanese warships 
alluded to above. 

It is unnecessary to examine in detail all that 
M. Bertin has since evolved beyond drawing atten- 
tion to the fact that the “tactical idea” characterises 
all his designs. The variation of design that exists 
is a conclusive proof that the ideal ship has not 
yet been evolved, or all ships would be as alike as 
they were in Nelson’s days, when the cut of a jib 
might be the sole distinction between one class of 
three-decker and another. To particularise too 
much is invidious, but all interested in the question 
are aware how Sir William White’s ships are pre- 
eminent for manceuvring ability; Mr. Watts’ for 
excellence in ammunition supply ; Colonel Cuniberti’s 
for strategical qualities, and so forth. In the same 
way in M. Bertin’s ships one can always trace the 
influence of the tactical idea of the hour. It is 
obvious in the Republique. Tactics, so far as our 
designs go, might hardly exist, in so far as the 
Majestic and the Queen hardly differ one from the 
other, though tactical ideas have changed com- 
pletely in the period covered by these types. This, 
of course, may be due to the fact that our authorities 
have conceived a best possible in tactics and intend 
to adhere to it independent of the fancy of the 
moment ; or it may imply a conviction that the best 
tactics of a few years hence can never be built for. 
Whatever the reason may be, our designs do not so 
exhibit the fluctuation of tactical ideas as do those 
of the great Frenchman responsible for the 
Republique. 

If our readers will examine our plans of this ship, 
they will note that the Republique is designed with 
a view to what are known as “ run-away tactics ”— 
the best, by the way, for the numerically inferior 
fleet. The Republique’s stern fire is greater than 
her ahead one; her stern is armoured in contra- 
distinction to those of British designs, which lack 
all armour in these vital quarters. Of course, there 
is the British naval explanation for this peculiarity, 
that “there won’t be any enemy that end.” So 
far, at least, our designs show a tactical idea, that 
our ships will be in pursuit—the vdle of the numeri- 
cally superior fleet. Examining the Republique, we 
see that, while six quick-firing guns fire obviously in 
the axial line ahead or astern, and four more nearly 
do so, these four fire more easily astern than ahead, 
and are so placed as to inconvenience the after- 
turrets least with their blast. The remaining couple 
of quick-firing guns shoot nearly astern, and train 
very little, if at all, ahead, while they lie well below 
the topside guns, again moderately free from blast. 
Again, the disposition of the ahead fire guns is such 
that they are protected by intervening amidship 
turrets, so as to form a safe reserve against an 
enemy gradually overhauling. Finally, the sub- 
merged tubes train abaft the beam, while the above- 
water tubes are placed well forward, where all shelter 
will be theirs till the moment when, by this theory 
of tactics, the pursued turn to become pursuers. 

Now building for a tactical idea in this fashion is 
not to be found in the same way in any other 
designer's warships. The bow plating of our 
Londons does, to be sure, indicate a tardy apprecia- 
tion of the fact that the pursuer must be protected 
in the bow, but itis idle to pretend that their guns 
are placed with any particular object of giving a 
strong ahead fire. It is easy to see that a very 
possible position might be the London where she 
could bring but two 6in. to bear against six of the 
Republique’s quick-firers. This would force her to 
tura off to bring her broadside to bear, and such a 
turn would involve a loss of speed and position in 
the chase. 

As we have said, tactical ideas fluctuate. 





We 


are not writing with any particular disparage- 





ment of the British standard design in view. 
But we do desire to call attention to this par- 
ticular manifestation of French genius. It may 
be, by way of “reply ” to it, that the King Edward, 
by virtue of her 1500 extra tons, brings a 9-2in. to bear 
ahead where the Queen has a 6in. piece. Gun for 
gun, the 9-2in. is, of course, the better; and since 
without radical changes we can barely increase the 
numbers bearing ahead, it is well, doubtless, to 
increase the weight. But we may add our convic- 
tion that the Republique must influence heavily our 
future designs—that either 9-2in. guns must replace 
the forward main deck 6in. guns in the King Edward 
type, or else the upper deck 9-2in. guns must be so 
arranged or altered that all instead of half bear well 
before the beam. That the numerically superior 
fleet will have to chase was always probable enough 
to be accepted as an axiom. Now that the inferior 
are being deliberately designed to this end there can 
be no possible question about it. Frankly to recog- 
nise this will be at one and the same time a 
compliment to the genius of M. Bertin and an 
action greatly to our own possible advantage in the 
event of a naval war. 


THE TRADE OF THE UNITED STATES. 


Some attention has been attracted to a report on 
the trade of the United States for the year ending 
June 30th, 1902, prepared by Mr. Bell, British 
Commercial Agent in the United States, and just 
published. It deserves notice, but it possesses no 
special or peculiar value. We question, indeed, if 
it supplies any general information not already in 
the hands of those engaged in trade and manu- 
facturing operations in this country; but it has the 
merit of consolidating this information and giving it 
passable precision. Thus, it has long been known 
that the United States home demands were too 
great to permit a large export trade to be done. 
Mr. Bell tells us that there has been a falling off as 
compared with last year in this direction of no less 
than £21,000,000. This is in no way remarkable. 
Our own trade correspondent in the United States 
has told our readers week by week a consistent 
story of abnormal prosperity. We take the oppor. 
tunity to direct traders in this country to letters 
which set forth in terse American fashion each week 
the position of all the important industries in the 
United States. They will be found, we think, full 
of interest, and abounding in information put 
together in a highly condensed form. Indeed, 
those who have followed this correspondence with 
care will find nothing to surprise them in the other- 
wise startling report written by Mr. Bell. 

The report contains a great mass of figures 
relating to the value of the United States exports 
and imports. These possess little or no weizht. 
It has long since been pointed out in our pages that 
it is quite impossible to reconcile the statistics of 
various countries as regards the values of exports 
and imports. According to these, all civilised 
countries import more than they export, and no one 
knows how the difference is paid for. Dozens of 
explanations have been put forward to account for 
a very troublesome fact. Nothing in any way con- 
clusive has yet been adduced. In the case of Great 
Britain, it is said that freights go far to represent 
the difference. But an explanation of this kind 
cannot apply to France or Germany. Value figures 
are, in truth, purely fictitious. They have no 
precise meaning. The value of every commodity is 
a fluctuating quantity as expressed in terms of 
money. Thus, if an ounce of gold buys a ton of 
pig iron to-day, and 25 ewt. of pig iron a week 
hence, we say that the value of pig iron has 
depreciated. But it would be just as accurate to 
say that the value of gold had been enhanced. It 
does not follow that because a ton of pig iron 
exported from this country is worth one ounce of 
gold here that it is only worth an ounce of gold in 
the United States. On the contrary, we know that 
pig iron is much dearer at the other side of the 
Atlantic than it is in an English port. In this* 
metal alone, then, the value imported by the States 
is greater than the value exported by Great Britain. 
In this way, among others, figures become mis- 
leading. Far more to the purpose are those con- 
cerning quantities and weights. Thus, when we 
know that the United States exported 255,253 tons 
of pig iron in the twelve months ending June, 1901, 
and only 54,704 tons in the year ending in June, 
1902, we see where we are. We havea really well- 
defined brace of facts with which to deal. The 
mere expression of the values of the two quantities 
might mean anything or nothing, according to the 
standard adopted. ° 

The most important feature of the report is the 
way in which it emphasises the dominant truth 
that, although the United States is at present using 
up in the development of the country all the iron 
and steel that the furnaces and mills can turn out, 





this condition cannot last for ever. There must 
come a time when even sixty millions of people wil] 
ery ‘“‘ Hold!’’ The development of railways, ships 
tramways, electricity cannot go on continually 
unchecked ; and when the check comes, not on] 
will the enormous producing plant be left unem. 
ployed, but the labourers will find that they have 
nothing to do. At such a time the only hope of 
commercial salvation will lie in developing a creat 
export trade, and for this contingency Europe must 
be prepared. But even the United States cannot 
continue to sell at less than cost price for any pro- 
longed period ; and it remains to be seen how far the 
manufacturers of this country will be prepared to 
fight temporary competition and keep our men 


employed. After all, that is what the situation 
comes to. A girder or rail or a ton of pig iron jg 
wanted. Shall we pay United States workmen or 


British workmen for making these things? The 
end is, however, not in sight, and we may say, with 
Mr. Bell: ‘‘ In the meantime, those British manu- 
facturers who have not already done so will have an 
opportunity of re-modelling their works and placing 
them in a condition to be able to meet in a more 
satisfactory manner the inevitable and severe 
competition.” 

The report has something to say about labour 
which is well worth reproduction in our pages :— 
‘‘ Within the last five years living expenses haye 
increased more in the United States than in the 
previous twenty years. These conditions, of course, 
cannot last, and can eventually only result in pro- 
found disturbance of social conditions. As long as 
the workmen continue to receive high wages they 
do not inquire too closely into the reasons for the 
increased cost of the necessaries of life. When, 
however, the reaction comes, more will be heard of 
the questions of Trusts and tariffs. Taken alto. 
gether, the labour question appears to be in rather 
a critical condition. How far this state of affairs 
will affect the general prosperity of the country is 
not at all apparent at present; but there are many 
who are of the opinion that labour will soon act as 
a check to industrial and commercial development.” 

What we have said above concerning the value 
of gold and pig iron applies admirably to wages 
and the cost of living. The value of gold is far 
greater in this country than in the United States. 
Much more food, clothes, furniture, or house 
accommodation can be bought here with a pound 
of gold than at the other side of the Atlantic. 
When the crash comes the value of gold will rise. 
and the political economist will find not a few pretty 
problems in value presented to him for solution, 
To the manufacturer at this side of the Atlantic 
the position seems to us to be perfectly clear. 
While there is yet time, let him put his house in 
perfect order, and so will he be best able to fight 
the impending storm of competition with energy 
and success. We have little to fear, but we have 
much for which to be prepared. 


— ——- ee 
COPPER. 


THOSE engineers who took our advice given recently to 
purchase supplies of copper have probably found no 
occasion to regret that step. There appears to be room 
for them to continue that policy for a little time longer, 
until the inevitable reaction sets in which will carry 
copper prices once again far above the unusually low 
level which they at present occupy. This metal has 
already begun to rise from the minimum recently noted; 
but a shade over £53 for standard metal is still a very 
reasonable figure for engineers to pay who a few months 
ago were giving £70, and were glad to be able to get 
supplies at that. The vagaries of the copper market are 
“past finding out.” It seems a pity that something 
cannot be done to bring this metal under rational control. 
The world's engineering requirements are getting larger 
and larger, and for certain purposes no material answers 
so well as copper. Indeed, for electrical engineers it is a 
sine qué non. Yet, of all the materials which engineers 
need, this one is probably the most capricious and elastic 
in price. His steel, his pig iron, his coal, the modern 
engineer can arrange for in advance within limits which 
are tolerably well defined ; but as for copper—who knows 
what it is going to do next? Even copper “ corners” 
might be tolerated if only they introduced an element of 
some degree of certainty into the engineering outlook— 
say, for a couple of years at a time; but neither in 


America, nor on the Continent, nor in London 
does the much-needed feature of steadiness and 
regularity in the world’s copper markets appear 


possible of creation. He or they who could reduce 
the red metal to something like reasonable com- 
mercial order would deserve well of engineers in all 
countries. Meanwhile, to coin a new industrial phrase, 
this metal might truly be termed “chameleon copper. 
The enormous growth of the demand for engineering 
purposes is largely responsible for the present increased 
rate of output at the Lake Superior mines. The output 
from this source during the complete present year has 
been calculated at £176,000,000, which would be 
78,571 tons, or an improvement of about 20 per cent. 
over last year’s output. New York advices this week 
calculate copper stocks in the United States at the 
present time at 62,000 tons. If this be correct, there 
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i be room for British engineers to do some further 
re the market hardens, which it is scarcely 
to any great extent if American stocks are 
of a year’s Lake Superior output. 
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ELECTRICALLY WORKED PILE DRIVER. 


accompanying illustration shows an_ electrically 
iver, designed by Mr. J. Garvie, of Westminster. 
at it has considerable advantages over the 
hine, especially for large contracts where 
several are in use, since the power is so easily conveyed to 
widely separated places. Moreover, it is pointed out that 
with electric pile drivers it would not be necessary to make so 
many roadways for the cartage of coals, nor to lay so many 
water pipes, and further, that it is lighter than a steam-driven 
jant and more easily moved. — : ; 

In the particular pile driver under consideration the 
monkey is of the ordinary type, and has its top face planed 
so that an electro-magnet can attach itself at this place. 
This magnet is capable of lifting a weight of three tons. 
The electro-magnet is worked by wires governed from the 
winding platform. On this platform there is an electric 
motor which does the winding up of the monkey. The 
handles which work the motor—and through it the winch— 
and the electro-magnet can be both connected together, and 
the action is as follows :—The electro-magnet is lowered down 
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ELECTRIC PILE DRIVER 


on to the monkey, and the current is switched on both to the 
motor and theelectro-magnet. In order to make the monkey 
drop, all that has to be done is to switch off the current from 
the magnet, with the result that the latter loses its attractive 
force, and the monkey falls. The magnet can then be made 
to follow down after the monkey almost as soon as the latter 
has fallen. In practice, the motor and part of the winch are 
always kept running, The barrel shaft is fitted with a right 
and left-handed coil clutch actuated by electric magnets, so that 
the change from lifting tbe weight to lowering the electro- 
magnet is easily made, and vice versd. 

The four wheels on which the frame runs can be swivelled 
round a complete circle, for ease in manipulating the pile 
driver and getting it into position, and, although not shown 
in the illnstration, the motor can be made to propel the 
whole apparatus, and to make it self-contained. The general 
arrangement and working of the pile driver are so obvious 
from the drawings that further description is unnecessary. 








TORPEDO BOAT DESTROYER MODE. 


THERE has just been completed at the yards of Yarrow and 
Co., Limited, Poplar, a torpedo boat destroyer for the Swedish 
Government. The vessel is built to this firm’s latest designs, 
and in the contract a speed of 31 knots, carrying a load of 35 
tons, was guaranteed. The principal particulars of the Mode 
are:—Length, 220ft. 3in.; beam, 20ft. Gin. ; and displace- 
ment, 400 tons. She carries two 18in. revolving torpedo tubes 
aft, suitable for firing at any angle over either side, and is 
provided with six 57 mm. quick-firing guns, placed one on 
the conning tower, one on each bow, one on each side amid- 
ships, and one aft. An electric search-light is placed on the 
top of the chart-house, and will throw a beam of light over 
the steersman’s head and the forward guns. ‘The vessel is 
propelled by two sets of four-cylinder triple-expansion engines, 
designed on the Yarrow, Schlick,and Tweedy system. These 
are capable of developing 6500 horse-power at 400 revolutions. 
Steam is supplied by four Yarrow water-tube boilers with 
Straight tubes, and having a total heating surface of 12,000 
Square feet. In view of the recent disasters which have 





occurred to this type of vessel in rough seas, it may be said 
that the hull of the Mode bears evidence that considerable 
attention has been devoted to it to prevent the development 
of structural weakness under adverse conditions, while the 
excessive vibration which characterised the earlier specimens 
of this type of craft owing to faulty balancing of the engines 
is almost entirely absent, thanks to the well-known system 
of balancing employed. The subdivision of the Mode is 
practically similar to that of other destroyers, but the speed 
obtained eclipses any previous performance of destroyers built 
by Yarrow and Co., being 32:4 knots, an excess of 1°5 knot over 
the contract. 

The following is a record of the official trial of the new 
destroyer. Load carried 35 tons; runs on the Maplin mile; 
weather fine, light breeze, sea calm; left yard at Poplar 
10.45 a.m., returned to Poplar 7.35 p.m. 

Three Hours’ Official Trial, August 28th, 1902. 
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Mean speed during three hours 32-428 knots. 


Means for the three hours’ trial, 2401b. steam, 72 1b. in 

first intermediate receiver, 15 lb. in second intermediate 
receiver; 2lin. vacuum; air pressure in stokeholds, 1:5in.; 
mean revolutions per minute, 421-4; mean speed during three 
hours, 32°428 knots. 
On Friday last a party of ladies and gentlemen, including 
representatives of several foreign navies, were invited by the 
builders to participate in a trip on the Mode round the 
Mouse Lightship—a distance of fifty-six miles from London 
Bridge—and back. The vessel started from Greenwich against 
the tide, and after getting clear of the busiest portion of the 
river, was sent along at an average speed of 24 knots, once 
attaining a speed of 30 knots for ashort period. The weather 
was favourable, and the water calm. No inconvenience was 
felt from vibration at any speed. Our representative care- 
fully noted the number of revolutions which the engines were 
making, and these averaged about 300 per minute, equal to 
about 24 knots. The machinery worked throughout without 
an apparent hitch. Tke vessel is fitted with heating 
apparatus, throughout to render her habitable during the 
cold weather in the Baltic. Her crew will consist of about 
sixty hands all told. The commander and two senior officers 
will have separate cabins. 








LAUNCH OF THE FIRST-CLASS CRUISER 
DONEGAL. 


On the 4th inst. the Fairfield Shipbuilding and Engineer- 
ing Company, Limited, Govan, launched H.M.S. Donegal, a 
first-class cruiser of the County class, for the British 
Government, and practically a duplicate of the Bedford, 
which the company launched about a year ago, and which 
has recently passed successfully through all her Admiralty 
trials within less than a week. The Donegal is the first to be 
floated of four similar vessels, the order for which was placed 
in October, 1900. On the authority of Sir William Pearce, 
she is the latest in that line of consecutive building begun by 
our Admiralty in 1898, and she is the Fairfield Company's 
twenty-first contract within that time. A further noteworthy 
fact in connection with her is that she is by far the most 
complete vessel ever launched from the stocks for the British 
Navy. No other vessel has been so far advanced in construc- 
tion and equipment when launched, and everything points to 
her being delivered in record time. Her length between per- 
pendiculars is 440ft.; breadth moulded, 66ft. 2in.; displace- 
ment, 9800 tons; the indicated horse-power of her engines, 
22,000; and her contract speed, 23 knots. In addition to a 
main protective deck, which extends from the stem to the 
3in. armour bulkhead—or practically the full length of 
ship—and ranges in thickness from jin. to 2in., there is 
a belt of specially hardened steel of three thicknesses, 43in., 
3in. and 2in.—the 4}in. extending from the armour bulkhead 
for about 240ft. forward of it, the 3in. for about 40ft., and the 
2in., which is nickel steel, from that point to the stem. The 
main protective deck is worked at the lower edge of this 
armour, and protects the vitals of the ship, while another 
protective deck, lin. to 1}in. thick, forms acrown over the side 
armour and armour bulkhead, &c. The armour has been 
supplied by Cammell and Company, Limited, Sheffield. The 
vessel is, as usual, extensively subdivided into numerous 
water-tight compartments. The coal bunkers range along the 
sides of the machinery compartments, both below and above 
the lower deck, and are provided with the usual fittings for 
rapidly handling and distributing the coals. The vessel’s 
normal capacity is about 800 tons, but this can be doubled, if 
necessary, ample space being allotted for this essential 
requirement, 

The armament consists of two 6in. guns in barbettes, one 
forward and one aft, enclosed in gun-houses with specially 
armoured inclined shields. The guns are served through 
armoured trunks from the magazines and shell rooms. The 
barbette walls are 4in. thick, and well supported by the 
general structure. Four 6in. guns in casemates on the upper 
deck, and four 6in. guns in casemates on the main deck 
forward and aft, together with the twin guns, give fore-and-aft 
fire at a high range. Two 6in. guns in midship casemates on 
main deck secure a heavy broadside fire. The fronts of the 
casemates are 4in. thick of hard steel, with the rear plates 
2in in thickness. Eight 12-pounder 12 cwt. guns and two 
12-pounder 8 cwt. field and boat guns are distributed at 
suitable positions, with an auxiliary armament of three 
3-pounder and eight Maxim guns. At the fore end of the 
vessel is provided a steel conning tower of 10in. in thickness, 
with a communicating tube to protect the gear for controlling 
operations throughout the ship. A navigating bridge with the 
usual appliances is fitted forward. The complement of the 
ship is 700 officers and men, for whose accommodation the 
most ample provision has been made. Electricity is installed 





throughout the vessel on the double-wired system, while six 


powerful searchlights are fitted—two on the forward bridge, 
two on the shelter deck aft, and one on each mast on a plat- 
form of great elevation. The vessel will have three funnels 
and two masts. 

The propelling machinery consists of two sets of triple- 
expansion engines, which are to develop on trial 22,000 
indicated horse-power, and are fitted in two water-tight com- 
partments, each set having four inverted cylinders working 
on four cranks. The high-pressure cylinders are 37in. 
diameter, intermediate 60in., and low-pressure cylinders 69in. 
diameter, all adapted for a stroke of 3ft. 6in. Of these engines 
we hope to give fuller details, with illustrations, in a later 
issue. Steam will be supplied by an installation of thirty-one 
water-tube boilers and economisers, all of the latest Belleville 
type, designed to work at a pressure of 300]b., the boilers 
being arranged in three groups, each in a water-tight com- 
partment. Air pumping engines will be fitted in each boiler- 
room to supply air to the furnaces and combustion chambers, 
and the necessary air for the stokehold ventilation will be 
supplied by large fans. Fans will also be fitted for the 
engine-room and ship ventilation. The launch was timed for 
half-past one o’clock, and almost to the minute the big vessel 
was released and named by the Duchess of Abercorn. The 
launch was thoroughly successful, and after being floated the 
new vessel was taken into the builders’ fitting-out basin, 
where she will be engined and completed. 








DOCKYARD NOTES. 


Tue Westminster Gazette is responsible for a statement that 
the crews of our submarines have suffered a good deal more 
than has been announced. This is no canard; the work has 
proved decidedly nasty. What is more, the authorities appar 
ently expected more trouble than has been encountered, for 
every time a submarine goes under a doctor goes too, to look 
out presumably for indications of approaching asphyxia- 
tion. Still, as people do not go down in submarines for 
picnics, these troubles are minor counts, save in so far as they 
prove that the submarine is still some way from being 
‘ arrived.” 





A SUBMARINE of the Holland type is being experimented 
with by the German naval authorities. 





Tue Russian cruiser Bogatyr, built by the Vulkan Com- 
pany, Stettin, has made 23-45 knots on trial, with 20,000 
indicated horse-power. The type has already been described 
and illustrated in our pages. 





Tur United States battleship Maine, at a trial at 16,000 
indicated horse-power, has made a mean of 18-3knots and a 
maximum of 18-9 knots. 





FRENCH newspapers are making merry just at present 
over a British Admiralty order, which they give in inverted 
commas, to the effect that, in future, commissioning trials 
are to be at 2 power only, because “full power ones fatigue 
the engineers unnecessarily, and do not interest them.’’ We 
fancy that the translator got mixed a little in his English. 
Still, it helps to add to the gaiety of nations, and we 
would not willingly have missed some of the comments. 
According to one of our cross-Channel contemporaries, 
which perhaps studies ‘‘Sir Allan’’ and Mr. Morrison, 
the issue of this order is due to the fact that ‘the 
engineer officers of the British Navy have never cabins allowed 
to them. They are therefore compelled to wash in public or 
go without, which alternative those of them the most refined 
prefer to accept. Faced with this dilemma, the British 
Admiralty, rather than surrender its own privileges, has 
decided to reduce the steaming power of its ships, and hence 
these necessities.’’ 





Tur Charles Martel has had her heavy military mainmast 
removed and a signal pole substituted, as in the Carnot, ° 
Brennus, &c. 





Ir is reported that Turkey proposes purchasing the two 
Italian-built Argentine cruisers, General Roca and General 
Mitra, now on the stocks. By the convention with Chile, 
Argentina must not buy any more warships, so these have to 
be disposed of. As, when the trouble began, Chile was hope- 
lessly inferior in ships, and has since balanced things with 
the Chacabuco and several destroyers, it would seem that 
there are possibilities in sea-power such as Captain 
Mahan never dreamed of. Next time that relations get 
strained, Chile will no longer be in a position of naval 
inferiority. 





Tus year’s manceuvres in Germany will be of the combined 
naval and military order. They begin on the 14th. 





AN appreciation of the Suffren in Le Yacht this week 
winds up with likening her in appearance to a British battle- 
ship. This is given as one of her virtues. 





Tue Greek battleship Psara, homeward-bound from the 
abortive naval review at Spithead last June, has just reached 
Brest. Her mean speed in this voyage gives a chance for 
some nice calculation, and the same may apply to the year of 
her return 





Some of the advances made by photography in recent years 
do not seem properly appreciated. There can now be obtained 
photographs of the Naval Review fleet illuminated, and not 
the least marvellous thing about them is the fact that the 
ships’ jack-stafis, which were not illuminated in fact, are very 
much so in the photographic representation! The biograph 
that chanced to be aboard the Thrasher onthat pitch-dark nigh‘ 
that witnessed the heroism of stoker Lynch will have to look 
to its laurels. 





Tue Latona is replacing the Hazard as ‘‘ mother ship’’ to 
the submarines, but the latter will be retained also for this 
service. She is to become the Latona’s tender. 

Tue combined Mediterranean and Channel fleet manceuvres 
are now in progress. They are to be of a strictly confidential 
nature, as usual. Such operations enable foreign spies to 
earn a livelihood, for if the Admiralty think that the 
manceuvres are really secret, they are remarkably innocent. 
Still, there is one advantage ; if any admiral makes a fool of 
himself, it is only foreign navies, and not the British public, 





who will know of it. 
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GIRDER TYPE OIL ENGINE. 





THE engravings on this page represent a type of oil engine 
specially designed for mining work in countries which are not 
readily accessible, or where transport is expensive. The 
cylinder, crank shaft, &c., are mounted on two substantial steel 
channels, having cross-bracings of the same material and 
section. The fly-wheels are each made in four pieces, and 
are fitted together with dowel pins and cottars. The bosses 
of the fly-wheels are bolted together, the nuts being of the 
helicoid pattern. Each part of the fly-wheel 
weighs 74cwt. The heaviest portion of the 





ENGLISH, AMERICAN, AND GERMAN 


| AGRICULTURAL MACHINERY IN RUSSIA. 


Ir will be remembered that the wish to which expression 
has occasionally been given during the past year or two in 
favour of an improvement in the commercial relations of 
Russia and the United Kingdom resulted in the visit to 
England a few months ago of an influential deputation of 
agriculturists and others, who were cordially received by the 
Lord Mayor of London and a representative gathering of busi- 
ness men in the City. The desire for increasing the trade in 
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manufactured goods into Russia. It is not apparent whether 
| there is any connection between the Russian scheme with 
Newcastle as its terminal port on this side and the projected 
English agency in St. Petersburg, but the present seems to be 
an appropriate period for drawing attention to the question of 
machinery in Russia, where the subject has become of con- 
siderable importance for two reasons. In the first place, the 
prominence given to the matter in that country is due to the 
opinion which is freely entertained that the proposed new 
German tariff is decidedly hostile to Russian interests ; and, 
secondly, it is owing to the German treatment of the Poles, 
as exemplified by the education incidents at 

Wreschen a few months ago. 





engine is the cylinder jacket, which weighs 
14 ewt. 

The engine itself is of the standard type 
made by the Campbell Gas Engine Com- 
pany, Limited, except that higher compres- 
sion pressures are used than those which 
were found possible until quite recently. 
The compression in the engine in question 
is 80 lb. per square inch, and the explosion 
and timing of the ignition is regulated at 
will. To enable this to be done correctly 
a modified form of the Campbell vaporiser 
has been used. 

The cylinder of the engine is 15in, diameter 
by 24in. stroke; the speed 150 revolutions 
per minute. The engine develops comfort- 
ably 50 brake horse-power, and gives a 
maximum of 55 brake horse-power. 

Ve are informed that with the maximum 
load the consumption of oil is -65 pint per 
brake horse-power per hour. This is not a 
‘fancy’ figure, but one which is easily 
reached even on smaller sizes of engines. At 
half-load the consumption is -80 pint per 
brake horse-power per hour, the oil used 
being Russian ‘“ Rocklight ’’ oil, procurable 
at present at fivepence per gallon. 








It may be well to repeat the statement 
made in this journal recently that the first 
step of the Russian Government on the 
publication of the draft of the German 
tariff was to institute an inquiry so as to 
furnish information which would render the 
country as far as possible independent of 
purchases of goods and machinery from 
the Fatherland. This inquiry, which was 
initiated towards the end of 1901, was 
followed a few months later by a remark- 
able article which appeared in the Financial 
Messenger, the official journal of the Russian 
Minister of Finance. The article, although 
not printed in the leading columns of the 
journal in question, is remarkable not only 
on account of its contents, but also because 
it was published in a paper which is regarded 
with a certain amount of authority in 
Russian commercial circles, and from which 
the whole of the Russian newspapers derive 
a large portion of their information. It 
follows, therefore, that whatever may be the 
varied contents of the official journal, the 
publicity which is directly given, and also 
indirectly through the other néwspapers, is 
of a widespread character, and capable of 








The starting of the engine is effected 
by high-pressure burnt gases, stored in the 
cylinder shown in the smaller engraving. 
The method of charging this cylinder is 
as follows :—A non-return mushroom valve, 
loaded with a spring on its back, is released from its 
seat, and when the explosion takes place in the cylinder 
the high pressure forces this valve to lift and allows some 
of the burnt gases to go into the cylinder. This takes 
place at each explosion; the pressure meanwhile rising 
in the starting cylinder till a pressure of 150 lb. is reached. 
The capacity of the cylinder is sufficient for the engine to 
be started three or four times without re-charging. 








Tue Wigan Corporation have decided to apply for | J gr P 
| to England, and the importation of British machinery and 


sanction to borrow £45,693 for gas works extensions. 


OIL ENGINE AND STARTING RECEIVER 


Russian produce was heartily reciprocated in this country, 
and the hope was suggested that English goods would find a 
more extended market in the east of Europe. Since then the 
promoters of the Russian scheme for sending produce to 
England have been completing their arrangements, and it is 
understood that they now intend to send the steamers to 
Newcastle-on-Tyne in preference to any other port in this 
country. On the other hand, the Russian papers recently 
announced the arrival at St. Petersburg of an English gentle- 
man for the purpose of effecting the organisation of an agency 
to facilitate the exportation of Russian agricultural products 


largely influencing public opinion, such as it 
exists in Russia. Having made this explana- 
tion, reference may now be made to the 
article in question, which takes the form of 
an attack on German agricultural ma- 
chinery. It quotes from a statement made by Herr Grau, 
| director of the Stettin Ironworks, to the effect that inferior 
| cast iron is usedin the construction of German machinery, 
| and it submits that, according to the official returns of the 
| Fatherland, the imports of agricultural machinery are con- 
siderably greater than the exports from Germany. For 
instance, the imports are said to have amounted to 245 per 
| cent. of the exports in 1900, and to 234 per cent. in 1901, the 
| machinery mainly being purchased from the United States 
and England ; whilst of the total exports 49 per cent. were 
forwarded to Russia in 1900, and 53 per cent. in 1901, other 
countries only buying individually in small quantities. The 
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Russian journal, therefore, concludes that German agricultural 
machinery is so inferior that Teutonic agriculturists prefer 
to be supplied with American and English makes, and that it 
only finds a sale in Russia owing to the able activity of 
German agents, the long credit allowed before payment, and 
the deficient intelligence of Russian agriculturists. The 
latter condition has, however, already begun to diminish, in 
consequence of the recent publication by M. Owsinski, a 
South Russian agriculturist, of a book in which it is stated 
that ‘the Germans distinguish themselves by great clumsi- 
ness in the construction of agricultural machinery,’’ and in 
which American and English mechanics are placed on an 
incomparably higher level. 

It was scarcely to be expected that the challenge made by 
the Russian official journal would be allowed to pass unnoticed 
by the Germans, who clearly recognised in the allegations an 
attempt to secure the further introduction of English and 
American machinery, to the detriment of the exportation of 
the Fatherland. The Association of Makers of Agricultural 
Machines and Implements—Verein der Fabrikanten Land- 
wirthschaftlicher Maschinen und Gerathe—of Leipsic, has 
therefore issued a statement in order to refute the 
charges of the Russian organ. The reply states that 
when Herr Grau, at a meeting of the Upper Silesian 
jron manufacturers, held at Gleiwitz, spoke of the 
inferiority of German cast iron in comparison with American, 
he had to rely upon a letter received from a Pomeranian 
agriculturist, who stated that in consequence of the sad condi- 
tion of the material used in all agricultural implements of 
German origin, many agriculturists are induced to retain the 
wooden ploughs and harrows of the good old times. The 
association, in remarking that such exaggerations correct 
themselves, states that an inferior quality of materials is not 
employed in the manufacture of agricultural machinery in 
Germany, and that the industry has not remained behind 
in the great progress which has specially been made 
in machine construction in the country. The reproach 
made at the instance of a single agriculturist is so much the 
less justified, as the use of cast iron in agricultural machinery 
only plays quite a subordinate réle, seeing that all the 
principal parts are formed of tempered and steel castings, 
wrought iron and steel. The Americans employ more cast 
iron than the Germans, and make many important parts of 
malleable castings, which in the case of solid German 
machinery are made of wrought iron or pressed steel or 
iron. The admirable performances of German steel works are, 
however, recognised throughout the world and also by Herr 
Grau. It is further pointed out in the reply that the 
strength of the Americans lies in the specialisation of 
a few types of machines which are produced under 
cheaper conditions owing to manufacture in bulk, the 
possession of enormous capital, the prices of materials, less 
expenses, and lower railway rates, and freights by water 
carriage. The association recognises the superiority of certain 
American and English machines, and proceeds to refer in 
detail to the specialities made in those countries, such as 
mowing and threshing machinery and portable engines, 
although it is not considered that the English types of the 
latter two classes are better than the German makes. In the 
construction of soil cultivating machinery, the reply remarks 
that German industry occupies a great position, and that not 
only do the steel ploughs, made by the leading firms, enjoy a 
world-wide reputation, but also that many smaller works 
produce admirable implements such as ploughs, harrows, 
cultivators, extirpators, rollers, &c., so that America only 
competes in Germany in regard to cultivators, whilst England 
no longer seeks to contest the market in the Fatherland in 
these respects. In conclusion, the association describes the 
figures given by the Russian journal respecting the trade of 
Germany as erroneous, and submits that the returns prove 
that the exports of agricultural machinery are really in excess 
of the imports. 

The charges made by the Russian official journal and the 
reply of the German. Association may be left to reconcile 
themselves, if possible, and it will also be unnecessary to 
discuss the agitation proceeding in Russian Poland—due to 
the education question at Wreschen, German Poland—to free 
purchasers of agricultural machinery from the dominating 
influence of Russian makers. What is, however, to the point, 
is this, that if the proposed new German tariff and policy 
towards the Poles are matters which are likely to prejudice 
the sale and use of Teutonic agricultural machinery and 
implements in Russia, it should be to the interest of other 
nations to endeavour to extend their trade with Russia in this 
direction. The Russians desire, and M.de Witte, Minister of 
Finance, is in sympathy with the movement, to cultivate the 
export of their produce to the United Kingdom. In these 
circumstances, it is only natural that British firms should 
look for compensation in some respects, as, for instance, in an 
increased importation of machinery into Russia, which on the 
balance of trade receives one pound for every half-sovereign 
paid to England. 








CLYDE TRUST NEW WORKS. 


At the annual meeting of the Clyde Navigation Trustees, 
held in Glasgow on the 2nd inst., the accounts for the year 
ending June 30th were submitted, from which it appeared 
that the revenue was £458,845 9s. 7d., being an increase over 
that of the previous year of £14,768 6s. 7d. The expenditure 
charged to revenue was £419,442 14s. 6d., exceeding last year 
by £1632 14s, 8d. The surplus revenue was £39,402 15s. 1d., 
as compared with the preceding year’s surplus of £26,267 2s. 9d. 
The tonnage of vessels arriving at and departing from the 
harbour was 9,293,650, an increase over the previous year of 
532,287 tons. The tonnage of goods imported and exported 
was 7,471,821, showing an increase over last year of 198,298 
tons. On the question of river and harbour improvements a 
motion was adopted appointing a special Committee to 
inquire into and consider what additional harbour accom- 
modation ig required to meet the increasing trade of the port, 
and how best to supply it; and whether any improvement in 
Straightening, widening, or deepening of the river is called 
for and can be effected, and to report to the committee of 
management for its consideration and decision. 

. Following the meeting the Trustees made their annual 
inspection of the harbour of Glasgow and the river Clyde, 
attention being specially devoted to features of recent origin 
and of new works under progress. The inspection was made 
in the Trust’s own yacht, the s.s. Comet, which accommo- 
dated a large party of Trustees and others interested in 
shipping. Starting from the Broomielaw, the first feature 
to which attention was directed was the reconstructed stretch 
of quayage on the north side, from Oswald-street to James 
Watt-street, a length of 915ft. About the centre of this 








length an unusually bad deposit of mud had been the 
cause of much trouble and expense for many years, two 
modern wharfs of best construction having failed to stand, 
and in undertaking the construction of this particular 
length, it was resolved to adopt caissons, to be sunk 
under compressed air, for the substructure, and this 
section of the work was placed with Sir William Arrol and 
Company, who have had large experience in this special class 
of work. Seven caissons have been put down, pb. 3 80ft. long 
by 18ft. broad, the lower portion being composed of steel 
sea and framing for a depth of 25ft. and 29ft., filled with 

rickwork and concrete, and the upper portion formed of 
brickwork and concrete. These caissons were sunk to a depth 
of from 54ft. to 70ft. below cope level, depending on the 
varying depth of the mud. In carrying out the work it was 
necessary to keep the caissons clear of the old wharfing, and 
the new line of quay had therefore to be placed in front of 
the old line. But while this was an cncroachment on 
the waterway of the harbour, the operation resulted in 
a gain to the quay space of 2890 square yards, or more 
than half an acre of ground. Eastward of the wall on caissons, 
from Oswald-street to Robertson - street, also westward 
of the caissons, the sub-strata proving favourable, a quay 
wall was put in, founded on sheet piles and concrete. This 
latter portion of the work is now on the eve of completion. 
Sir William Arrol and Company provided the steel work of 
caissons, sunk them, and placed the concrete required for 
filling up the working chamber at bottoms of caissons; all 
other work has been done by the Trustees’ own men. Owing 
to surrounding circumstances, to the fact that operations 
were at all times embarrassed by the tides, and that it was 
necessary to provide for the accommodation of the shipping 
and ferry traffics, the undertaking has been one of considerable 
difficulty. New and extended sheds have been erected all 
along the reconstructed quayage, and the depth of water 
available along them will be 20ft. at low tide. In conjunction 
with the reconstructed quay and new sheds the berths here 
will be the best in Glasgow Harbour for the accommodation 
of river and Channel steamers. 

At Prince’s Dock on the south side of the river inspection 
was made of two new features of interest on the south quay 
there, namely, a new three-ton electric crane recently in- 
stalled, and a hydraulic coaling hoist now under construction. 
The crane in question is the first electric crane built for the 
Clyde Trust. Hitherto this body has exclusively used 
hydraulic cranes, six of this type being installed on the same 
quay as the new electric crane. The latter has thus been 
placed to work side by side with and under similar conditions 
to the hydraulic cranes, in order that the Trustees may be in 
a position to fairly compare the two systems. The electric 
crane, which was illustrated in THe ENGINEER for June 27th 
last, was constructed by Messrs. Stothert and Pitt, of Bath, 
the complete electric equipment for it was supplied by 
Siemens Brothers and Co. It has been found to work satis- 
factorily, and the experiment thus made by the Clyde Trust 
goes to prove what has, of course, already been demonstrated 
at other places, viz., the suitability of electric power for crane 
working. Coaling with hydraulic hoists is a new departure 
on the quays of Glasgow Harbour, and the one being 
erected is fully expected to prove a distinct acquisition to the 
equipment of the harbour, as by its means loading will be 
carried on at a speed much above what is possible with the 
existing cranes. The hoist is beingconstructed by Sir William 
Armstrong and Company, of Elswick-on-Tyne, and it will 
possess all the latest improvements. To undertake the 
bunkering of the large steamers now building it will have a 
lift of 50ft. above the level of quay ; and in prospect of larger 
coal wagons coming into use in the future, it will be capable 
of lifting loaded wagons up to a maximum weight of 25 tons. 
As already indicated in a note on ‘‘Coaling Facilities at 
Glasgow Harbour,”’ in our issue for 22nd August, an import- 
ant feature in connection with the hoist will be its equip- 
ment with two weighing machines of W. and T. Avery’s 
make, one for the loaded wagon, and the other to take 
the tare of the wagon after being emptied, thus permitting 
of an independent record of the weight of the coals 
shipped. 

When working, each loaded wagon will be run on to a turn- 
table on the surface of the quay, pass on to the weighing ma- 
chine, and thence to the hoist cradle, in which it will be raised 
to the required level for tipping, this being done automatically. 
The empty wagon in the hoist cradle will then be lowered to the 
level of a curved viaduct 20ft. above the surface of the quay, 
where it will be moved out of the hoist on to the weighing 
machine on the viaduct, from which it will rum by gravity 
down an incline back to quay level. The viaduct across the 
quay from the hoist is a steel structure, now being constructed 
by the Motherwell Bridge Building Company, but forming 
only a small portion of the incline for taking away the empty 
wagons ; the remainder being constructed of masonry and 
concrete by the ‘Trustees’ own workmen. This work 
includes a retaining wall 1560ft. in length along the north 
side of Govan-road, and an inside wall 1130ft. in length. 

The most important work which the Trustees have in hand 
is, of course, Clydebank Dock, and the inspection was 
extended to this; the Trustees, in passing Elderslie Estate, 
just above Renfrew, having their attentions drawn to the 
work of widening the river now proceeding there, as well as 
to the new graving dock and shipyard being laid down for a 
member of their own body, Mr. John Shearer. The forma- 
tion of the Trust’s new dock at Clydebank, further down the 
river, was authorised in 1899. For a certain period opera- 
tions only proceeded in a tentative manner, but the work is 
now being vigorously pushed on, the quay wall for the north 
and west sides of the canting basin and for the east wall of 
the entrance being in progress, all the works being under- 
taken by the Trust’s own staff. The ground purchased by 
the Trustees for the purposes of the dock and the surrounding 
quay space and siding accommodation comprise about 
seventy-six acres, and extends parallel to the river, its 
northern boundary being formed by the Lanarkshire and 
Dumbartonshire Railway. The dock will have a water area 
of 19 acres, an available length of 1800 yards of quays, and 
a depth of 25ft. at low water and 35ft. at high-water spring 
tides. 

As regards the construction of the dock, an interesting 
feature is the manner of forming the foundations for the walls 
at the western end. Owing to the strata there being com- 
posed of muddy sand, and quicksands highly charged with 
water, the foundations are being put in by means of brick 
caissons or monoliths, 30ft. long by 21ft. broad, by 31ft. in 
depth. These caissons are built in sitw on wooden shoes, set 
in a trench at a level of about 6ft. below low water, and are 
sunk by means of excavating grabs working in a series of 
inside wells formed in the caisson until the bottom of the 
shoe is 54ft. below cope level. At first the shoes were wholly 
constructed of steel, but they are now formed of pitch pine, 





the change being found much cheaper, while equally efficient. 
Instead of being built of brick the caissons will shortly be 
constructed of concrete blocks. When sinking is completed, 
each caisson is filled up with concrete andsand. The caissons 
are set 4ft. apart, the joint between them being made with 
sheet piling and concrete. 

Upon the substructure thus formed, the walls will be built 
of brick and concrete, the whole being faced with blue bricks, 
and surmounted by a granite cope. At the eastern portion of 
the works, boulder clay rises to a convenient level, and there 
it is intended that the walls should be of ordinary con- 
struction. 

The new Clydebank Dock is principally intended to serve 
the mineral and ore traffic of the Clyde, and on its completion 
it is expected that a large amount of coal and mineral traffic 
at present being carried on at Queen’s Dock will be transferred 
to Clydebank, and thus admit of the Queen’s Dock being more 
largely devoted to general trade. On the north side of the 
new dock four hydraulic coaling hoists of the newest type will 
be provided, and the sidings in connection with them will be 
so arranged that wagons will run to and from each hoist by 
gravity. Besides this accommodation for coaling there will 
be eight berths fitted out for the working of ore or mineral 
traffic, the equipment including rapidly-working cranes or 
transporters. Provision may also be made for storage of ore. 
The west quay will afford two berths, which may probably be 
devoted to general trade ard have ample provision of shedding. 
The dock will have a full installation of hydraulic power 
for working cranes, hoists, transporters, and capstans, 
also a complete installation of electric lighting, while, 
if deemed advisable, electric power may take the place of 
hydraulic power for cranes, hoists, &c. The railway sidings 
upon the dock area will probably attain a length of 20 miles, 
and connections will be made with the Lanarkshire and 
Dumbartonshire line of the Caledonian Railway Company 
and with the Glasgow, Yoker, and Clydebank line of the 
North British system. 

The annual dinner of the Trustees took place in the evening 
in the Trust’s Hall, Robertson-street, Glasgow, the chair 
being occupied by Lord Provost Chisholm. Bailie Maclay, 
in proposing the toast of the ‘‘ Clyde Trust,”’ said that the 
story of the development of the Clyde navigation had within 
it and around it all the attractions of a romance. For 
example, in the year 1771 the entire revenue of the Clyde 
Trust was £1044, whereas at the end of the last financial 
year, 1902, the revenue of the Clyde Trust has reached 
the grand total of £458,845, giving an increase over the 
previous year of £14,768, and yielding a surplus of £39,000. 

In 1792 the quayage of the harbour of Glasgow was only 
382 yards in length. To-day the quayage was 15,115 yards, 
or 84 miles in length. According to the Board of Trade 
returns, in 1900 the value of the imports and exports 
amounted to £32,500,000, showing an increase on the 
previous five years of £8,500,000. During the past year the 
imports and exports represented 7,500,000 tons, and the 
vessels represented 9,250,000 tons, while both showed a 
substantial increase on the previous year. In 1755 there 
was at least one shoal across the river betwixt Glasgow and 
Renfrew, which gave a depth of only 15in. at low water. In 
those days there would be no difficulty in wading the stream 
at that point. To-day there was a clear waterway of 18} miles, 
affording a fair and navigable channel, with 224ft. at low 
water and 333ft. at high water. Then they had the three 
tidal docks and three graving docks thoroughly equipped 
and providing the best of accommodation. In proposing 
“‘The Works in Progress,’’ Councillor J. P. Maclay said 
when the new dock was completed, and the necessary care 
was taken to see that the access and egress to it were as 
they should be, they would have a mineral dock second to 
none in the United Kingdom. Mr. Thomas Mason, in the 
course of his reply, said that the tide went 24ft. lower now 
than it did formerly, and the lower reaches of the river were 
suffering considerably by the change. There was no 
appreciable change at high water. The question was 
involving Mr. Alston, the engineer, and his department in 
very serious considerations, and would, perhaps, precipitate 
the Trust into great expense in getting the necessary 24ft. of 
extra depth. It was probable, too, that the cost of lowering 
Elderslie Rock would have to be faced again, and along with 
these considerations they would have to calculate on the 
continuing increase in the cize and breadth and draught of 
ships. The question of widening the river, however, led up 
to the considerations with which the new committee had 
been charged. 








THE CONSTRUCTION OF INCANDESCENT 
MANTLES. 


A process has been patented in Germany by G. Buhlmann, 
of Berlin, for burning off and forming incandescent mantles 
in one operation. The cotton fabric, impregnated with the 
salts of the rare earths, is placed upon a frame which is 
exactly of the shape and length, but a trifle smaller in 
diameter, than the finished mantle has to be. This frame is 
constructed of wire gauze, perforated metal, or something of 
the kind, and it has a solid top made of a metal plate. To 
the inside of the frame is led a gas flame under considerable 
pressure, or an intensely hot current of air, which by virtue of 
the baffle plate at the top is made to pass through the holes 
of the gauze uniformly all round from head tofoot. Thus the 
whole of the mantle is simultaneously ignited, and the 
decomposition of the rare earth nitrates and of the cotton 
fibre takes place quickly and evenly all over the surface, the 
mantle rapidly shrinking in size till it fits the metal frame. 
At the same time, or afterwards, a ring-shaped gas burner, so 
constructed as to give an annular flame pointing downwards, 
plays upon the head of the mantle, igniting and hardening 
the supporting collar, &c. Several advantages are claimed 
for this arrangement; first, a slowignition of the fabric and 
decomposition of the salts is said to be prejudicial to the 
illuminating power of the complete mantle, and Buhlmann’s 
process is stated to be specially quick in operation. Secondly, 
when the incineration is performed by an outside flame, the 
mantle is only formed in sections, which tends to set up 
strains in it due to uneven contraction, whereas the new 
method heats the whole mantle at once. Thirdly, the process 
is more automatic than usual, and does not depend so largely 
upon the personal skill of the operators, as all other methods 
do. 








A New York telegram announces that the miners’ 
strike at the Kanawha and New River Coalfields, West Virginia, 
in which 15,000 workers were involved, has ended in the strikers 
going back to work without gaining any concessions, 
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THE BRITISH ASSOCIATION. 





Tue British Association meets this year in Belfast for 
the third time in its life. The first meeting was held in 
1852, the second in 1874. Queen’s College provides the 
place of meeting; the hospitality of Belfast, the various 
sources of enjoyment which gladden the hearts of those who 
form the British Association. Large numbers were already 
present on Wednesday, when the preliminary business 
began. The General Committee met in the afternoon, 
with Professor Sir Arthur W. Riicker in the chair. The 
minutes of the last general meeting, held in Glasgow, 
were read by the Acting-Assistant General Secretary, 
Dr. J. G. Garson, and were confirmed. The Chairman 
stated that the meeting was held for the purpose of 
receiving the report of the Council, of appointing sec- 
tional officers and a Committee of Recommendation. 
Dr. Garson then read the Report of the Council for 1901-2. 
Professor G. Carey Foster, general treasurer, submitted 
the financial statement, which showed a balance in 
hand of £1569 19s. 10d. 

Sir Arthur Riicker called attention to a proposal which 
had been made that a future meeting should be held in 
Capetown. He said that the Council recommended that 
Professor Cunningham, of Dublin, be asked to fill the 
vacant place on the Council, caused by the nomination 
of Major M‘Mahon as general secretary. This was agreed 
to. On the motion of Dr. D. H. Scott, Professor W. W. 
Watts was appointed chairman, Mr. J. H. Merivale vice- 
chairman, and Mr. Edward J. Bliss secretary to the con- 
ference of delegates of corresponding societies to be held 
during the meetings in Belfast. A Jarge number of 
sectional officers having been elected, the Committee of 
Recommendations, consisting of the presidents of sections, 
with several other names, was appointed, on the motion 
of Sir William C. Roberts Austen. 

Sir Frederick Bramwell, in moving a vote of thanks to 
the outgoing President, spoke of him in the highest terms. 
No one had filled the chair with more dignity or business 
capacity. Sir Arthur Riicker made a suitable reply. 

The address of the new president, Professor Dewar, 
was read on Wednesday night in the Grosvenor Hall to 
an audience of about 3000 persons. We give an abstract 
of this address, which, it will be seen, was mainly devoted 
to the subject of those inquiries the successful pursuit 
of which has made Professor Dewar famous. 


ADDRESS BY PROFESSOR JAMES DEWAR, M.A., LL.D., 
D.Sc., F.R.S., PRESIDENT. 


A GREAT man has observed that the “intelligent anticipation of 
events before they occur” is a factor of some importance in human 
affairs. One may suppose that intelligent anticipation had some- 
thing to do with the choice of Belfast as the meeting-place of the 
British Association this year. Or if it had not, then it must be 
admitted that circumstances have conspired, as they occasionally 
do, to render the actual selection peculiarly felicitous. Belfast has 
perennial claims, of a kind that cannot easily be surpassed, to be 
the scene of a great scientific gathering—claims founded upon its 
scientific traditions, and upon the conspicuous energy and success 
with which its citizens have prosecuted in various directions the 
application of science to the purposes of life. 

e presidential address delivered by Tyndall in this city twenty- 
eight years ago will always rank as an epoch-making deliverance. 
Of all the men of the time, Tyndall was one of the best equipped 
for the presentation of a vast and complicated scientific subject to 
the mass of his fellow-men. Gifted with the powers of a many- 
sided original investigator, he had at the same time devoted much 
of his time to an earnest study of philosophy, and his literary and 
oratorical powers, coupled with a fine poetic instinct, were qualifica- 
tions which placed him in the front rank of the scientific 
representatives of the later Victorian epoch, and constituted him an 
exceptionally endowed exponent of scientific thought. In the 
Belfast discourse, Tyndall dealt with the changing aspects of the 
long unsettled horizon of human thought, at last illuminated by the 
sunrise of the doctrine of evolution. The consummate art with 
which he marshalled his scientific forces for the purpose of effecting 
conviction of the general truth of the doctrine has rarely been sur- 

ssed. The courage, the lucidity, the grasp of principles, the 
moral enthusiasm with which he treated his great theme, have 
powerfully aided in effecting a great intellectual conquest, and the 
victory assuredly ought to ergender no regrets. 

For the impetus he gave to scientific work and thought, and for 
his fine series of researches chiefly directed to what Newton called 
the more secret and noble works of Nature within the corpuscles, 
the world owes Tyndall a debt of gratitude. It is well that his 
memory should be held in perennial respect, especially in the land 
of his birth. 

When contemplating Dr. Carnegie’s splendid endowments of 
learning, it occurred to me that it would be interesting to find out 
exactly what some definite quantity of scientific achievement has 
cost in hard cash. I took the Roya! Institution as the basis of my 
inquiry. The work done at the Royal Institution during the past 
hundred years is a fairly definite quantity in the mind of every 
man really conversant with scientific affairs. I have obtained 
from the books accurate statistics of the total expenditure on 
experimental inquiry and public demonstrations for the whole of 
the nineteenth century. The items are :— 





£ 
Professors’ salaries—physics and chemistry 54,600 
Laboratory expenditure .. .. 24,430 
Assistants’ salaries <n 21,590 
Total for one hundred years. . -- £100,620 


Adding to this contributions from friends and members, the total 
cost of a century of scientific work in the laboratories of the 
Royal Institution, together with public demonstrations, amounts 
to £119,800, or an average of £1200 per annum. I think if you 
recall the names and achievements of Young, Davy, Faraday, and 
Tyndall, you will come tothe conclusion that the exceptional man 
is about the cheapest of natural —— The Carnegie Institute 
will dispose in a year of as much money as the members of the 
Royal Institution have expended in a century upon its purely 
scientific work. It will at least be interesting to note how far the 
output of high-class scientific work corresponds to the hundredfold 
application of money to its production. Nor will it be of less 
interest to the people of this country to observe the results obtained 
from that moiety of Dr. Carnegie’s gift to Scotland which is to be 
— to the promotion of scientific research. 

have thought it a matter of great interest to obtain a compara- 
tive view of chemical equipment in this country and in Germany, 
and I find that we cannot show in the United Kingdom, notwith- 
standing the immense range of the chemical industries in which 
we once stood prominent, more than one-third of the professional 
staff employed in Germany, a fact which unmistakeably points to 
the prevalence among employers in this country of the antiquated 
adherence to rule of thumb, which is at the root of much of the 
backwardness we have to deplore. It hardly needs to be pointed 
out to such an audience as the present that chemists who are 
neither graduates of a university, nor holders of a diploma from a 





technical college, may be competent to carry on existing processes 
according to traditional methods, but are very unlikely to effect 
substantial improvements, or to invent new and more efficient 
processes. I am very far from denying that here and there an 
individual may be found whose exceptional ability enables him 
to triumph over all defects of training. But in all educational 
matters it is the average man whom we have to consider, and the 
average ability which we have to develop. Now, to take the second 
point—the actual money value of the industries cirried on in Ger- 
many by an army of workers toth quantitatively and qualitatively 
so superior to ourown, These industries have sprung up within 
the last seventy years, and have received enormous expansion 
during the last thirty. They are, moreover, very largely founded 
upon basic discoveries made by English chemists, but never 
peete appreciated or scientifically developed in the land of their 
irth. Let me refer to the utilisation of coal tar for the produc- 
tion of drugs, ony one and colouring matters of every conceiv- 
able shade. he fundamental discoveries upon which this now 
gigantic industry is built were made in this country, and were 
practically develo; to a certain extent by their authors. But in 
spite of the abundance and cheapness of the raw material, and in 
spite of the evidence that it could be most remuneratively worked 
up, these men founded no school and had practically no successors, 
The colours they made were driven out of the field by newer and 
better colours made from their stuff by the development of their 
ideas, but these improved colours were made in Germany and not 
in England. Now, what is the explanation of this extraordinary 
and disastrous phenomenon! I give it in a word—want of educa- 
tion. We had the material in abundance when other nati ns had 
comparatively little. We had the capital, and we had the brains, for 
we originated the whole thing. But we did not possess the diffused edu- 
cation without which theideasof menof geniuscannotfructify beyond 
the limited scope of an individual. I am aware that our patent 
laws are sometimes held responsible. Well, they are a pis oo ae 
cause ; but it must be remembered that other nations with patent 
laws as protective as could be desired have not developed the 
colour industry. The patent laws have only contributed in a 
secondary degree, and if the patent laws have been bad, the 
reason for their badness is again want of education. Make them 
as bad as you choose, and you only prove that the men who made 
them, and the public whom these men try to please, were misled 
by theories instead of being conversant with fact and logic. But 
the root of the mischief is not in the patent laws or in any legis- 
lation whatever ; it is in the want of education among our so-called 
educated classes, and secondarily among the workmen on whom 
these depend. It is in the abundance of men cf ordinary plodding 
ability, thoroughly trained and methodically directed, that Ger- 
many at present has so commanding an advantage. It is the 
failure of our schools to turn out, and of our manufacturers to 
demand, men of this kind which explains our loss of some 
valuable industries and our precarious hold upon others. 
Let no one imagine for a moment that this deficiency can 
be remedied by any amount of that technical training which is 
now the fashionable nostrum. It is an excellent thing, 
no doubt; but it must rest upon a foundation of general 
training. Mental habits are formed for good or evil Jong before 
men go to technical schools. We have to begia at the beginning ; 
we have to train the population from the first to think correctl 
and logically, to deal at first hand with facts, and to evolve, eac 
one for himself, the solution of a problem put before him, instead 
of learning by rote the solut on given by somebody else. There 
are plenty of chemists turned out, even by our universities. They 
are chockful of formule, they can recite theories, and they know 
text-books by heart ; but put them to solvea new problem, freshly 
arisen in the laboratory, and you will find that their learning is all 
dead. It has not become a vital part of their mental equipment, 
and they are floored by the first emergence of the unexpected. 
The men who escape this mental barrenness are men who were 
somehow or other taught to think long before they went to the 
university. To my mind, the really appalling thing is not that 
the Germans have seized this or the other industry, or even that 
they may have seized upon a dozen industries. It is that the 
German population has reached a point of general training and 
specialised equipment which it will take us two generations of 
hard and intelligently directed educational work to attain. It is 
that Germany possesses a national weapon of precision which 
must give her an enormous initial advantage in any and every 
contest depending upon disciplined and methodised intellect. 

J have thought it might be instructive, and perhaps not unin- 
teresting, to trace briefly in broad outline the development of that 
branch of study with which my own labours have been recently 
more intimately vonnected—a study which I trust I am not too 
partial in thinking is as full of philosophical interest as of experi- 
mental difficulty. The nature of heat and cold must have engaged 
thinking men from the very earliest dawn of speculation upon the 
external world ; but it will suffice for the present purpose if, dis- 
regarding ancient philosophers and even medieval alchemists, we 
take up the subject where it stood after the great revival of 
learning, and as it was regarded by the father of the inductive 
method. 

In 1682 Boyle read a paper to the Royal Society on ‘‘ New 
Experiments and Observations touching Cold, or an Experimental 
History of Cold,” published two years later in a separate work. 
This is really a most complete history of everything known about 
cold up to that date, but its great merit is the inclusion of 
numerous experiments made by Boyle himself on frigorific mixtures, 
and the general effects of szch upon matter. The agency chiefly 
used by Boyle in the conduct of his experiments was the glaciating 
mixture of snow or ice and salt. 

After the masterly essay of Boyle, the attention of investigators 
was chiefly directed to improving thermometrical instruments. 
This led Amontons in 1702-3 to contribute two papers to the French 
Academy, which reveal great originality in the handling of the 
subject, and which, strange tosay, are not generally known. The 
first discourse deals with some new properties of the air, and the 
means of accurately ascertaining the temperature in any climate. 
He regarded heat as due to a movement of the particles of bodies, 
though he did not in any way specify the nature of the motion 
involved ; and as the general cause ofall terrestrial motion, so that 
in its absence the ear.h would be without movement in its smal'est 
parts. The new facts he records are observations on the spring or 
pressure of air brought about by the action of heat. He shows 
that different masses of air measured at the same initial spring or 
pressure, when heated to theboiling point of water, acquire equal 
increments of spring or pressure, provided the volume of the gas be 
kept at its initial value. In the following year Amontons con- 
tributed to the Academy a further paper extending the scops of 
the inquiry. He was the first to recoguise that the use of air asa 
thermometric substances led to the inference of the existence of a 
zero of temperature, and his scale is nothing else than the absolute 
one we are now so familiar wi«h. 

It has to be confessed that Amontons’ valuable contributions to 
knowledge met with that fate which has so often for a time over- 
taken the work of too advanced discoverers. It is not till Lambert, 
in his work on ‘ Pyrometrie,” published in 1779, repeated 
Amontons’ experiments and endorsed bis results, that we find any 
further reference to the absolute scale or the zero of temperature. 
Lambert’s observations were made with the greatest care and 
refinement, and resulted in correcting the value of the zero of 
the air scale to minus 270 deg., as compared with Amontons’ 
minus 240 deg. 

About this time a remarkable observation was made by Professor 
Braun at Moscow, who, during the severe winter of 1759, suc- 
ceeded in freezing mercury by the use of a mixture of snow and 
nitric acid. When we remember that mercury was regarded as 
quite a peculiar substance possessed of the essential quality of 
fluidity, we can easily understand the universal interest created 
by the experiment of Braun. This was accentuated by the obser- 
vations he made on the temperature given by the mercury ther- 
mometer, which appeared to record a temperature as low as minus 
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200 deg. Cent. The experiments were soon repeated by Hutch; 
at Hudson's Bay, who conducted his work Wik the ald of oni 
tions given him by Cavendish and Black. The result of the a 
observations was to show that the freezing point of mercury j 
only minus 40 deg. Cent., the errors in former experiments 
having been due to the great contraction of the mercury jp, the 
thermometer in passing into the solid state. j 

In Black's lectures we find that he takes a very cautious view 
with regard to the zero of temperature, but, as usual, is admirab 
clear with regard to its exposition. His special contribution 
low-temperature studies was his explanation of the interaction o, 
mixtures of ico with salts and acids by applying the doctrine of the 
latent heat of fluidity of ice to t hs the frigorific effect, 

After the gaseous laws bad teen definitely formulated by Gay. 
Lussac and Dalton, the question of the aheuats zero of tempers, 
ture, as deduced from the properties of gases, was revived } 
Clement and Desormes, These distinguished investigators 4 
sented a paper on the subject to the French Academy in 18] 
which, it appears, was rejected by that body. The authors gybh. 
sequently elected to publish it in 1819, Relying on what we know 
now to have beena faulty hypothesis, they deduced from obseryg. 
tions on the heating of air rushing into a vacuum the temperature 
of minus 267 deg. as that of the absolute zero. They further 
endeavoured to show, by extending to lower temperatures the 
volume or the pressure coefficients of gases oom by Gay-Lussae 
that at the same temperature of minus 267 deg. the gases would 
contract so as to possess no appreciable volume, or, alternatively 
if the pressure was under consideration, it would become +o small 
as to be non-existent. Although fall reference is given to previous 
work bearing on the same subject, yet, curiously enough, no mep. 
tion is made of the name of Amontons. 

The whole question took an entirely new form when Lord Kelvin, 
in 1848, after the mechanical equivalent of heat had been deter. 
mined by Joule, drew attention to the great principles underlying 
Carnot’s work on the ‘‘ Motive Power of Heat,” and applied them 
to an absolute method of temperature measurement, which is com. 
pew independent of the properties of any particular substance, 

he principle was that for a distance of one degree on this scale, be. 
tween the temperatures of the source and refrigerator, « perfect 
engine should give the same amount of work in every part of the 
scale. Taking the same fixed points as for the Centigrade scale, 
and making, 100 of the new degrees cover that range, it was 
found that thedegrees not only within that range, but as far beyond 
as experimental data supplied the means of comparison, differed by 
only minute quantities from those of Regnault’s air thermometer, 
The zero of the new scale had to be determined by the considera. 
tion that when the refrigerator was at the zero of temperature the 
perfect a. should give an amount of work equal to the full 
mechanical equivalent of the heat taken up. This led to a zero of 
273 degrees below the temperature of freezing water, substantially 
the same as that deduced from a study of the gaseous state, 
It was a great advance to demonstrate by the application of the 
laws of thermodynamics not only that the zero of temperature is 
a reality, but that it must be located at 273 degrees below the 
freezing point of water. As no one has attemp’ to impugn the 
solid foundation of theory and experiment on which Lord Kelvin 
based his thermodynamic scale, the existence of a definite zero 
of temperature must be acknowledged as a fundamental scientific 
fact. 

In these speculations, however, chemists were dealing theoreti- 
cally with temperatures to which they could not make any but the 
most distant experimental approach. The chemist was sorely 
hampered by the want of some powerful and accessible agent for 
the production of temperatures much lower than had ever been 
attained. That want was supplied by Thilorier, who in 1835 
produced liquid carbonic acid in large quantities, and further 
made the fortunate discovery that the liquid could be frozen into 
a snow by its own evaporation. Faraday was prompt to take 
advantage of this new and potent agent. Under exhaustion he 
lowered its boiling point from minus 78 deg. Cent. to minus 110 deg, 
Cent , and by combining this low temperature with pressure all the 
gases were liquefied by the year 1844, with the exception of the 
three elementary gises —hydrogen, nitrogen, and oxyzen, and 
three compound gases —carbonic oxide, marsh gas, and nitric 
oxide. 

A great impulse was given to a further attack upon the so-called 
permanent gases by the suggestive experiments made by Tictet 
and Cailletet. The static liquefaction of oxygen was effected by 
Wroblewski in 1883, and thereby the theoretical conclusions 
derived from van der Waals’ equation were substantially confirmed. 
The liquefaction of oxygen and air was achieved through the use 
of liquid ethylene as a cooling agent, which enabled a temperature 
of minus 140 deg. to be maintained by its steady evaporation 
in vacuo. From this: time liquid oxygen and air came to be 
regarded as the potential cooling agents for future research, 
commanding as they did a temperature of 200 deg. below melting 
ice. The theoretical side of the question received at the hands of 
van der Waals a second contribution, which was even more import- 
ant than his original essay, and that was his novel and ingenious 
development a wn he calls ‘‘The Theory of Corresponding 
States.” 

Thanks to the labours of Andrews, van der Waals, and others, 
theory had again far outrun experiment. We could calculate the 
constants and predict some of the simple physical characteristics of 
liquid oxygen, hydrogen, or nitrogen, with a high degree of confi- 
dence long before any one of the three had been obtained in the 
static liquid condition permitting of the experimental verification 
of the theory. Just as nearly seventy years ago chemists were 
waiting for some means of getting a temperature of 100 deg. below 
melting ice, so ten years ago they were casting about for the means 
of going 100 deg. lower still. The difficulty, it need hardly he 
said, increases in a geometrical rather than in an arithmetical 
ratio. Itsmagnitude may be estimated from the fact that to pro- 
duce liquid air in the atmosphere of an ordinary laboratory isa 
feat analogous to the production of liquid water starting from 
steam at a white heat, and working with all the implements and 
surroundings at the same high temperature. e problem was not 
so much how to produce intense cold as to how to save it when 
produced from being immediately levelled up by the relatively 
superheated surroundings. Ordinary non-conducting packings 
were inadmissible because they are both cumbrous and opaque, 
while in working near the limits of our resources it is essential 
that the product should be visible and readily handled. It was while 
puzzling over this mechanical and manipulative difficulty in 1892 
that it occurred to me that the principle of an arrangement used 
nearly twenty years before in some calorimetric experiments, 
which was ba’ upon the work of Dulong and Petit on radiation, 
might be employed with advantage as well to protect cold 
substances from hest as hot ones from rapid cooling. I there- 
fore tried the effect of keeping liquefied gases in vessels having 
a double wall, the annular space between being very highly 
exhausted. Experiments showed that liquid air evaporated 
at only one-fifth of the rate rea when it was placed in 
a similar unexhausted vessel, owing to the convective transference 
of heat by the gas particles being enormously reduced by the high 
vacuum. But, in addition, these vessels lend themselves to an 
arrangement by which radiant heat can also be cut off. It was 
found that when the inner walls were coated with a bright deposit 
of silver the influx of heat was diminished to one-sixth the amount 
entering without the metallic coating. The total effect of the high 
vacuum and the silvering is to reduce ‘the ingoing heat to about 
3 percent. The perpen « of such vessels depends upon getting 
as high a vacuum as possible, and cold is one of the test means of 
effecting the desired exhaustion. All that is necessary is to fill 
completely the space that has to be exhausted with an easily con- 
densable vapour, and then to freeze it out in a receptacle attached 
to the primary vessel that can be sealed off. The advantage of this 
sasthod is that no air pump is required, and that theoretically 
there is no limit to the degree of exhaustion that can be obtained, 

(To be continued.) 
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THE PROGRESS OF PIG IRON IN GERMANY.* 
By Herr W. BrucMan, 

THis paper begins with a consideration of the economic aspect 
of the pig iron industry of Germany. A comparison of the 
entire world’s production of pig iron—18,300,000 tons—in 1880 
with that given for 1901—over 39,000,000 tons—shows that 
in this period the production of pig iron has more than doubled. 
Almost the whole of this increase may be apportioned _be- 
tween the two countries, Germany and the United States. In 
1880 the United States ranked second among the iron-producing 
countries with a produ-tion of 3,895,000 tons, equal to half the 
production of Great Britain at that time, and Germany occupied 


furnace, is assumed in practice to be 50 per cent. of the metal, the 
spathic ore comes nearest to the Spanish ores. 

From the Lahn and Dill district two kinds of ore are supplied to 
the Ruhr region—red hematite, with 48 to 52 per cent. of iron and 
fully 20 per cent. of residues, and manganese ores containing 22 to 
38 per cent. of iron, 7 to 8 per cent. of manganese, and 18 to 25 

r cent. of residues. At the iron mines of the Hiiggel, of the 

’orta and of Bredelar, 400,000 tons are mined annually altogether, 

To the total iron production of Germany in 1901 Rhenish-West- 

—_ contributed 38-7 per cent., the varieties being classified as 
ollows :— 





the third place with 2,729,000 tons, or about one-third of the 
English output. In the year 1900 there were produced in America | 
14,000,0C0 tons ; in England, 8-962 million tons ; and in Germany, | 
8.351 million tons. The production of the United States is there- | 
fore more than three and a-half times, and that of Germany more 
than three times, greater at the present time than in 1880, while 
that of England shows but a moderate increase. | 

Two chief factors among many others contributed to bring atout 
the vast increase in the manufacture of pig iron in Germany. In 
the first place, an extraordinary development in coal mining took 
place which rendered available a good supply of native fuel for 
(erman blast furnaces ; secondly, the opening up of the iron ore 
deposits of Luxemburg and Lorraine was necessitated by the intro- | 
duction of the basic process. Since 1880 the total coal production 
of Germany, Which at that time amounted to about 47,000,000 
tons, has more than doubled, the greater part of this increase being 
obtained in the Rubr district, the output rising from 22,000,000 
tons in 1880 to 60,000,000 tons in 1900, and the coal-mining industry 
has therefore developed in about the same proportion as the iron- 
making industry. 

The discovery of the method for the dephosphorisation of iron 
in the converter exercised the most important influence on the rise 
of the German iron industry, but it could hardly have been antici- 
pated that Germany would in twenty years’ time be producing over 
4,£00,000 tons of basic pig iron, or about 2,000,000 tons more than 
the total iron production of 1880. Simultaneously with the basic 
pig iron, the manufacture of foundry pig in Germany has also 
greatly increased—that is to say, from 200,000 tons in 1880 to 
}4 million tons in 1900. In the meantime Germany has become 
able to supply her own requirements as regards foundry iron. On 
the other hand, the manufacture of puddling iron and spiegel has 
declined from about 2 million tons to 1-6 million tons. The pro- 
duction of Bessemer pig has experienced comparatively unimportant 
fluctuations, amounting to about half a million tons. 

Notwithstanding the unprecedented development of the German 
iron industry, the blast furnace works of the country have not 
been able to meet the demand. In ,the last ten years, 1891 to 
1900, the excess imports have amounted to 1-8 million tons of pig 
and scrap iron. It must, however, be borne in mind here that the 
favourable condition of the iron industry during the last few years 
has had much to do with this, since of that quantity more than 
1,000,000 tons was imported during the two years 1899 and 1900. 
It is probable, however, that in the succeeding years a change will 
oceur, since in 1901 the exports exceeded the imports by 100,000 
tons, and in the first half of 1902 by 330,000 tons. 

Turning to the consideration of iron ure, the author shows that 
whilst the iron ore won in Germany in 1580 amounted to 7,000,000 
tons, the production rose in 1900 to 19,000,000 tons, chiefly on 
account of the excessive increase in the mining of minette ores. 
The imports of iron ores in 1900 amounted to 4,100,000 tons in 
round figures, of which only about half a million tons were brought 
overland, 


Tuble of Statistical Details of the Imports, Exports, and Through 




















| Imports 
Yer, | es ae a Taney iT i 
| Iron ore. ae Cinders. Iron ore. 
| Tons. Tons. | Tons. Tons. 
1881 | 633,642 _ 419 1,450,745 
1882 785,859 3,675 _ 
1883 | 754,728 - os 
1884 | 981,347 9,100 | 1,448 
1885 852,397 —_ } 125,538 
1886 $13,002 _ 101,459 
1887 1,036,603 _ 187,469 
1888 1,163,881 — 315,034 
1889 1,252,968 _ 421,128 
1890 1,559,512 _ 490,633 
1891 | 1,249,221 11,413 | 410,870 
1s¢2 | 1,675,124 9,654 521,065 2,643 403 
1893 | 1,578,830 12,092 | 477,801 2,353,398 
1804 | 2,093,007 14,252 | 632,884 2,558,729 
1895 | 2,017,135 | 22,575 | 587,542 2,480,135 
1896 | 2,586,705 63,869 680,251 2,642,294 
1897 3,185,643 86,910 | 670,224 3,230,390 
1898 3,517,419 130,710 | 685,095 2,933,733 
180) | 4,218,959 | 196,827 | = 892,888 3,139,207 
1900 4,105,583 204,136 | 974,699 3,360,220 


| 
Notg.—The whole of these figures represent tons of 1000 kilogram 
Imperial Statisti 


The rapid rise in the production of pig iron in Germany might 
lead to the supposition that the German blast furnace industry was 
being carried on under singularly favourable conditions. This is, 
however, far from being the case, since in those regions which 
possess an abundant supply of fuel very little ore is mined, and, 
conversely, the districts rich in ore lack the necessary fuel. It 
also often occurs that the consumers of pig iron are situated at a 
great distance from the place of production. 

The author then proceeds to give some account of the iron- 
smelting districts of Germany. Of these the most important is 
Rhenish- Westphalia, which is supported by the vast coal resources 
of the Ruhr in. The blast furnaces of the Rhineland and 
Westphalia, with the exception of those at Eschweiler, use exclu- 
sively coke manufactured from the coal of the Rubr basin, most 
of the blast works in the Ruhr district having their own coking 
plants. These, however, now no longer furnish the whole supply 
required for the works, because the collieries have fixed the price 
of coking coal at such a figure that the ironworks scarcely gain 
any advantage from making their own coke. The large iron- 
making firms of the coal district have, however, placed themselves 
In a position independent of the market by the purchase of 
collieries—in many cases in the immediate neighbourhood of the 
blast works—or, failing this, the companies have their own connect- 
ing railways. 

_As regards the supply of iron ore in the Rhine and Westphalian 
district, it may be said in the first place that in the coal district 
itself, with the exception of an inconsiderable quantity of black- 
band—22,696 tons—and bog iron ore—1585 tons—no iron ore is 
mined, According to Mr. Tiibben, the Dortmund district con- 
sumed in 1900, 2,858,153 tons of native ores and cinder, and of 
foreign ores 3,059,573 tons. 

Of the native ores, the better kinds of minette are used the 
most extensively, on account of the great distance and 
heavy cost of transport. These contain 32 to 38 per cent. of iron, 
6 to 8 per cent. of silica, and 10 to 18 per cent. of lime. 

The next most important contribution is the spathic iron ore of 
the Siegerland, which is supplied ready calcined. This contains 

‘to 48 per cent, of iron, a 8 to 10 per cent. of manganese, with 
9 to 12 per cent. of residues. This ore is of great value in the 
steel-making process on account of the absence of phosphorus and 
the high laanganese content. As regards the extraction, which, 
on account of the moisture and the loss of manganese in the blast 
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Smelting, across the Frontier of the German Empire, during the years 1881 to 
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Within this grouping the basic pig ranks first in importance, 
amounting to 57 per cent. of the whole production. 

The second district includes the Siegerland, Lahn district, and 
the ironworks of Hesse-Nassau. The kind of iron produced in this 


| group depends entirely on the nature of the ores occurring in the 


locality. Foreign ores are smelted only in very small quantities. 
The iron manufactured in 190] represents 8-1 per cent. of the 
total production of Germany, and amounts to 634,712 tons. Forge 
spiegeleisen and foundry pig are the chief products. 

Of all the iron-producing regions of Germany the Siegerland is 
one of the oldest and most important. The puddled steel, forged 
iron, and plates of special quality have lon especially noted 
among the other manufactures. Over 20,000 tons of puddling 
pig, representing 35 per cent. of the production of the district, are 
still manufactured annually. The greater part of this is worked 
up in the district itself into merchant iron, wire, &c., and the 
remainder goes to the works on the Lenne and in Westphalia. 
Steel-making pig iron forms 22 per cent. of the production of the 
Siegerland, and roll casting is a speciality. The quantity of iron 
ore mined, by far the larger portion of which is spathic ore, has 
amounted to about 14 million tons per annum during the last 
twenty years. For the fuel supply the Siegen furnaces rely chietly 
on the coke of the Ruhr district. 

Silesia and Pomerania form the third district. The production 
of iron in this group amounts to 762,843 tons, representing 9-8 per 
cent. of the whole of the pig iron produced in the country. ‘The 
yearly production of foundry pig iron has risen from 20,000 tons in 
1882 to 185,000 tons, due to the putting into operation of the blast 
furnace plant ‘‘ Krafftwerk” at Stettin. The centre of the Silesian 
iron industry is situated in the southern part of the province, in 
the Upper Silesian coal district, near Beuthen and Gleiwitz. The 
quantity of coal mined in Upper Silesia amounted to about 
25,000,000 tons of coal in 1900. The conditions in Upper Silesia, 
however, do not favour the prcduction of coke. The occurrence of 
coking coal is limited to a few seams only. 

The question of the iron oresupply is a difficult one for the Upper 
Silesian works. There are considerable quantities of brown iron 
ore available in the chalk, but these do not contain more than 
26 to 30 per cent. of iron, with over 20 per cent. of residues. The 
phosphorus content is not excessive, being about 0-2 per cent.; but 
the lead and zine present in the ore, amounting to over 1 per cent., 
have a most disturbing effect on the furnace working. Besides the 
brown ore, clay ironstone exists ; but the occurrence of this is of 
most irregular character. The transport of minerals to the blast 
furnaces is, however, greatly facilitated by a narrow-gauge railway 
which traverses the entire district. The delivery of the finished 
material can also be easily effected by means of the same line. 

The daily output of most of the blast furnaces does not exceed 


Transport of Iron Ove, Manganese Ore, and Cinder, available for 





Exports. Through transport. 














—— Cinders. Iron ore. Manganese Cinders. 
Tons. Tons. Tons. Tons. | Tons. 
_- 805 7,468 640 15 
2368 _ 641 161 | 
8551 1,183 904 693 43 
-- 13,892 80 _ 2967 
— 16,196 326 _ 294 
39,972 386 -— 297 
= 37,623 508 907 
ae 39,902 18,179 -- 456 
100,296 37,012 _ | 1466 
175) 19,465 29,544 Tal 2292 
2304 16,728 38,541 371 | 2786 
2687 17,412 43,349 227 | 3498 
2787 21.503 61,821 2088 997 
4460 } 88,178 3314 | 421 
T1i7 68,267 | 3457 | 165 
8615 99,088 4031 | 83 
4809 f 78,543 1219 | 2084 
7040 25 564 74 664 1184 | 120 
1988 32,391 105,872 “= — 


ames. The data given correspond to the official statistics of the 
cal Department. 


50 to 70 tons; it is only the newer furnaces at the Kinigs and 
Laurahiitte, the Friedenshiitte, and the Krafftwerk which can 
produce 95 to 120 tons a day. 

The kingdom of Saxony, which constitutes the fourth district, 
consists solely of a single establishment, namely, the Kénigin 
Marienhiitte, at Cainsdorf, near Zwickau. At these works 20,942 
tons of pig iron were manufactured, representing 0-3 per cent. of 
the total production of Germany. Forge iron and open-hearth pig 
are blown, also Bessemer and foundry pig. The spathic iron ores 
and brown ores from the Vogtland and Thiiringia are used, besides 
hematite from the neighbourhood of Zwickau and Eibenstock in 
the Erzgebirge, spherosiderite from the Saxon coal district, and 
cinder. The Saxon district, in which the works are situated, also 
supplies the coal for coking. In addition to this, coke from 
Westphalia and Upper Silesia is also used. 

Two works chiefly constitute the fifth district—Hanover and 
Brunswick—namely, in the Ilsede Works and the Georg Marien- 
hiitte, which together produce 341,985 tons yearly, representing 
4-4 per cent. of the iron production of Germany. Two-thirds of 
this quantity are manufactured at the Ilsede Works, which smelts 
basic iron from its own ores, and subsequently works it up at the 
Piene rolling mills. The Georg Marienhiitte near Osnabriick pro- 
duces annually about 100,000 tons, consisting of puddling iron, 
open-hearth, Bessemer, and foundry pig. The friable non- 
phosphoric ores of the Hiiggel are particularly suitable for making 
the two kinds of iron, but they contain only 15 to 25 per cent. of 
iron and much moisture. The company also own ore mines in the 
Porta. The coke is obtained from Westphalia. Visits were paid 
to these works and they have already been described—see 
page 225, 

Bavaria, Wiirtemberg, and Thiiringia comprise Group VI. In 
Wiirtemberg are the charcoal blast furnaces of the Royal Depart- 
ment of Ironworks, at Wasseralfingen. The Bavarian and 
Thiiringian works are at Amberg, and the Maximilianshiitten are in 

| Rosenberg and Unterwellenborn. The whole of these works use 
Westphalian coke. 

| Group VII. includes the Saar district, Lorraine, and Luxemburg. 
In 1901, 2,896,748 tons were produced within the seventh group, 
| which represented 37-2 per cent. of the total production of 
| Germany, and exceeding that of the year 1883 in the same 
| district by three times. At the same time the quantity of 
puddling and steel iron produced is 450,000 tons less, while of 
foundry pig 350,000 tons more were blown in 1900 than at that 


time. Half the total production of basic pig in Germany is 
manufactured within this group, though in 1883 only 135,000 tons 
of this quality were blown. The occurrence of the minette ores of 
Luxemburg and Lorraine gave rise to the great iron industry of 
this district. The importance of Lorraine for the German 1ron 
industry consists chiefly in the great extent of ores containing 
lime. ‘The minette supply of Lorraine is estimated at 3200 million 
tons. At the present rate of working the ore would therefore hold 
out for 800 years. The cost of mining is very low owing to the 
very regular formation of the deposits, which permits quarrying 
and working by means of adit levels. The coke supply for the 
minette district is chiefly drawn from Westphalia, only a small 
portion coming from Belgium. The quantity of foundry pig pro- 
duced within Group VII. is very considerable, being somewhat 
less than one-third of the production in Germany of this variety. 
The composition of the iron resembles that of the Middlesbrough 
pig iron, and it is used in most of the German foundries. The 
ease with which it can be melted, owing to the high phosphorus 
content, renders it extremely pa ray Ee. pipe founding and for 
hollow goods. 

The author then goes on to discuss the production of iron in 
Germany from a technical point of view. The appliances in 
Germany have been, he says, to a great extent based on those of 
American works, though this statement does not imply that they 
are mere copies. The improvements in the mechanical appliances 
of German blast furnaces are best judged by the fact that the 
workmen employed in the blast furnace industry in 1880 numbered 
22,000. At the present day some 35,000 are employed, notwith- 
standing the production is more than treble that of the previous 
period. The improvements in the appliances for transport of raw 
material and iron have chiefly contributed to this reduction in the 
proportion of manual labour. The dimensions of the newer blast 
furnaces in the coal district and the minette region vary in the 
following degree :— 

Metres. 
22 to 25 (72ft. to S2ft ) 
4to5 (13ft. to 16ift.) 

6 to 7 (19}ft. to 23ft.) 
3-5 to 4-5 (11 fft. to 18ft ) 


Per 
Diameter of throat .. 
Diameter at the bosh 
Diameter of the hearth .. 


During the last few years considerable progress has been made 
in the purifying of blast furnace gas, necessitated by the intro- 
duction of gas-driven engines, for whilst the blast furnace industry 
has taken full advantage of the great progress in steam engine 
construction in Germany, it also became clear that the large 
surplus of gas obtained in the working of several furnaces might 
be usefully employed in generating electricity which could be dis- 
tributed as power to any desired part. In spite of the notable 
improvements effected in the steam engine in recent years, these 
will with difficulty hold their own against the engines driven by 
blast furnace gas. How rapidly the latter are coming into use is 
shown in a striking manner on comparing the Paris Exhibition with 
that of Diisseldorf. At Paris the 600 horse-power blowing engine 
of the Delamare-Deboutteville type built at Seraing attracted the 
attention of technical men of all natiors as the largest and sole 
existing machiae of the kind. The gas engines displayed at 
Diisseldorf are applied as universally as steam engines, and are 
scarcely inferior to these either in number or in size. 

As regards the daily output of the German blast furnaces, this 
amounts to about 200 tons per furnace perday. In the minette 
district it averages somewhat less, and in the coal district a 
little more. Much higher productions are achieved in individual 
cases, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
; correspondents. ) 








ELECTRIC U, STEAM TRACTION. 


Sir,—As the writer of the note, ‘‘Electric x. Steam Traction,” 
which appeared on page 110 of August Ist, I now find it left in a 
very dilapidated condition by the recent letter of ‘‘ U.S. Railway ” 
of August 29th. It is perhaps waste of words to make a reply ; 
others may not think so. That note referred to electric systems 
in general. As to the noise, it would need a decided ‘‘ stretch of 
imagination” to say that the equipment of some well-known 
American systems did not make a far greater racket than a steam- 
worked freight train going at the same speed. I speak only of 
American systems on the Continent, as the European country in 
which I am at present residing has granted concessions for railroad 
and street lines to the two best-known of American international 
companies. Concerning the cars actually running in America— 
Brooklyn in particular—I refer to the note on page 459, May 9th, 
in THE ENGINEER. Probably the petition there against the con- 
tinuance of trolley lines is upon purely «esthetic grounds, as in 
Paris, though ‘‘ U.S. Railway,” so disposed to give ic formation, is 
silent on this point. But Paris has done very wisely for its 
inhabitants. There in the interior of the city only the lateral 
conduit system—Place de l’Etoile to Gare Montprrnasse—is 
tolerated and tolerable, for residents in its neighbourhood ; it 
makes no unbearable noise. The noise may differ anywhere, and 
every one can judge for himself of its exact extent. Moreover, I 
do not see what interest an engineer who habitually weighs the 
value of all his words should have in referring to a public nuisance 
if it did not exist—exaggerations of that kind are best left to the 
daily Press. But it seems that I have no opinion left me after 
“U.S. Railway’s” letter. My latest observations came from 
living next door to a great international railway station, 
with street cars of one of the American companies passing every 
few minutes below the windows, and where on the streets steam- 
worked light railways run parallel with eiectric cars, and where 
also a steam road roller often joins in the traffic; and I can say, 
positively, and painfully, that the street car makes an incom- 
parably greater din than any passenger, freight, or light railway 
train, much more so than the road roller, and very frequently the 
street car exceeds the noise raised by all three combined ; and so 
much so, that with windows and shutters closed it is not possible 
to hear one’s self speaking when a car passes. I regret I have not 
instruments which would, in some sort of phonographic diagram, 
give graphic proofs. But, then, such a champion as ‘“U. S. Rail- 
way ” might uot believe that even. The noise appears to proceed 
from a number of causes. The swish and scream along the wire of 
an advancing trolley wheel, the boom and roar of the motor— 
above all in starting—the rattle and clang of gearing wheels, some- 
times a crazy, grating sound, and always a heavy bumping, thump- 
ing of the whole truck, accompanied by vibration of floors of 
houses in the same street. As for the rails, they are as well laid 
and maintained, and oftentimes better in the city of which I speak, 
than in the United States. If the noise is a serious inconvenience 
to the inhabitants, especially during sleeping hours, in even the 
widest streets, yet the advantages of a fine, regular, and frequent 
service, the comfortable, even luxurious upholstery of the seats, 
and the conveniences for stopping the cars at any spot, necessarily 
outweigh the unpleasant by effects of their operation. Unpro- 
gressive people would prefer to suppress any mention of present 
inconveniences rather than give a little exercise to a man’s wit, 
which might result eventually in making things perfect. On tke 
contrary, not a word should be said about the slow progress to tke 
attainment of the marvellous express electric services which were 
formerly talked of so Se and so exaggerated, otherwise 
some inventive genius might be disposed to remedy existing faults, 
and so hurry things on a little in competition with the strong, 
reliable, fast, and elastic steam locomotive. For the rest of 
«© U. 8. Railway’s” contentions, I am afraid he will have to come 
over and teach competent railway experts in Europe the error of 





trying to reduce atmospheric train resistance, and then show them 
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on paper all about that ‘‘dead wind,” and perhaps, too, of dead 

water between projections on the sides of ships, and between 

barges when a number are in tow, &c. CORRESPONDENT. 
September 9th, 





THE WAGON QUESTION. 


Srr,—The interest aroused by your articles on railway economics 
is enhanced to me by the fact that your deductions are generally in 
opposition to the conclusions at which I have arrived, even when 
your data are accepted as practically correct. 

The divergence in the results is attributable, first, to the fact 
that you assume the runniog of mineral trains to be governed by 
the net or paying load carried ; and, secondly, that in the event of 
the desirability of high capacity being admitted you suggest that 
the enormous capital outlay required is a valid reason for inaction. 

Referring to your article of the 5th inst., you assume for the 
purpose of comparison a mineral traffic which is being conducted 
in train loads of forty-five wagons, each of 10 tons carrying 
eapacity, the gross weight of the trains being 

— 450 net + 247 tare = 697 tons. 
You assume that, in the event of these wagons being replaced by 
larger units saving one-third of the tare weight, the traffic 
department will at once reduce the gross weight of the trains to 
450 net + 165 tare = 615 tons. 
But why should they pursue this extraordinary course, which 
will manifestly limit the economy of the new rolling stock to a 
saving in wagon repairs and an infinitesimal reduction in the con- 
sumption of fuel ? 

With better rolling stock, the engines should haul more rather 
than less, and every traffic manager knows that economical hand- 
ling of freight of this description necessita‘es the reduction of 
the number of trains and the increase of their loading to the 
maximum which the motive power can handle. 

Your standard mineral train will then comprise thirty-four 
wagons of 15 tons capacity, the weight be‘ng 

510 net + 187 tare = 697 tons, 
and each train-mile will yield 60 additional revenue ton-iniles 
without increasing the working cost per train-mile. A given 
volume of traffic may then be transported with a reduction of 
11-8 per cont. in the train mileage, and with a proportionate 
saving in all the items which contribute to the working expense. 

With respect to the capital cost of the improvement of the roll- 
ing stock, it is manifestly impossible, apart from considerations of 
expense, to replace the whole of our wagon stock in the course of 
two or three vears; the manufacturing capacity is not equal to 
such a demand. Our existing wagon stock is, however, being 
renewed at the rate of 6 per cent. per annum, and there is a 
further outlay equal to, say, 5 per cent., necessitated by the 
natural increase of business, 

A company owning 100,000 wagons has of necessity to spend at 
least £750,0C0 per annum in renewing and increasing its wagon 
stock; it would seem desirable to invest this sum in wagons of 
improved design, even if extremity of caution on the part of rail- 
way directors precludes them from advancing immediately beyond 
15-ton wagons, such as you propose. J. D. TWINBERROW. 

15, New Bridge-street, Newcastle-on-Tyne, 

September 8th. 





AMERICA FOR DRAUGHTSMEN. 


S1r,—There must be a number of worthy men—engineers and 
draughtsmen—who weekly look over the advertisement columns 
of your valuable paper in the hope of meeting with employment. 
Judging, however, by the salaries generally offered, one is led to 
suppose that it is something of a dernier resort. It is not 
uncommon to see advertisements valling for requirements and of 
engineering knowledge and experience of extensive nature, offer- 
ing salaries which certainly cannot constitute a living wage, 
especially for men of a class to which engineers and draughtsmen 
belong. Draughtsmen especially seem sometimes to be offered 
exceedingly small remuneration in this country, and drawing is 
a laborious occupation, calling for knowledge and skill. Whether 
it isa question of supply and demand, or whether it is the result 
of parsimonious custom on the part of employers, I, having been 
long abroad, cannot say, but should suppose the latter to be the 
case. Even the former does not excuse it, for the status of any 
profession is generally kept up. Now, my principal object in 
writing is to cail the attention of men out of employment to the 
fact that there is a very considerable demand in the United States, 
especially for draughtsmen in steel structural work, detail and 
shop drawings, &c., and at far better pay than is obtained in 
England. For example, a wage here of £2 a week would be 
exchanged for that of 20 or 25 dols. there, and the cost of living 
is not appreciably higher. 

So, ‘‘Go West, young man, go West.” You may return to an 
ungrateful mother-land in the course of a few years with dollars 
and added experience, having also relieved your congested 
brethren at home. There are many firms, from New York west- 
= who will offer you position and pay, according to your 
ability. 

Apart, however, from this, would it not be desirable to form in 
Britain a society whose objects would be that of keeping up the 
salaries of technical men of this class, and of finding them employ- 
ment in an organised way! A small annual premium might be 
invited from every engineer and draughtsman in the country to 
the funds of such a society, which he might subscribe in view 
of his own possible, or his fellows actual, requirements. 

INGENIERO. 

Newton Abbot, Devon, September Ist. 





PATENTS, DESIGNS, AND TRADE MARKS. 


Srr,—It will be of considerable interest to manufacturers to 
know that on September 14th—instant—amendments of import- 
ance will take effect in all the States of the Convention, that is to 
say, in Belgium, Denmark, France, Italy, Japan, Netherlands, 
Norway, Portugal, Sweden, Switzerland, Tunis, and United 
States. 

The principal amendments taking effect are as follows :— 

(a) The priority granted to applicants for patents, designs, or 
trade marks, in any of the States of the Convention shall be 
twelve months for patents, and four months for designs or trade 
marks, reckoned from the date of the application in the State in 
which the applicant is domiciled. 

(4) The patents applied for in any of the States of the Conven- 
tion by persons entitled to the privileges thereof shall be inde- 
pendent in duration of patents obtained for the same invention in 
other States, whether parties to the Convention or not. 

(c) No patent applied for under the Convention shall incur 
forfeiture for non-working until the expiration of a minimum 
period of three years from the date of application. 

The extended period of priority given to applicants under the 
Convention has been granted in Great Britain since January Ist, 
1902, by the amending Act that came into force on that date. 

EDWARD EVANS AND Co, 

27, Chancery-lane, London, W.C., September 9th, 








A FEW weeks ago Mr. George Croll, who was until 
recently Chief Inspector of Machinery in Canterbury, New 
Zealand, was the recipient of a presentation at Christchurch from 
about forty engineers of the latter town. The present consisted 
of a purse of sovereigns. Mr. Croll was one of the first inspectors 
appointed under the Act, which came into force twenty-seven years 
ago 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Strengthening lighthouse towers.—Several brick lighthouses on the 
shores of the Great Lakes, in the United States, which are some 
thirty years old, are showing signs of decay. The bricks are dis- 
integrating and becoming loose, while cracks also occur in the 
walls. While the towers are not ey exposed to the action 
of waves during storms, they are exposed to beating rains, the 
freezing of which on the surface in winter causes much of the 
trouble. Some of these towers are now being protected by steel 
casings. These are composed of circular courses of plate, 4ft. high, 
with outside angle flanges at top and bottom, and with vertical 
stiffeners. The top angle of each course is 5in. by 3in., and the 
bottom angle 3in. by 3in., so that as the rings or courses are put 
together they gradually taper upwards to correspond to the batter 
of the brick tower. The plates are jin. to ,in. thick, and at 
intervals there are 16in. circular windows, in heavy cast iron 
frames, placed opposite the windows in the old tower. The rings 
are built in eight segments for shipment, and riveted together 
by horizontal and vertical flange angles. Triangular iron brackets 
service bolted to the flanges support the erecting platform, and are 
moved up as the work proceeds. When a few courses of the steel 
shell have been completed, concrete is rammed in between the 
brick and the steel, this concrete being composed of one part of 
cement, three parts of sand, and four parts of fine crushed stone. 
The Cana Island tower, which is being repaired in this way, is 62ft. 
high to the base of the lantern, with a diameter of 17ft. 6in. at the 
bottom and 13ft. Zin. at the top. The keeper’s house is a separate 
building, connected with the tower by a covered passage. ‘I'he steel 
work is given a coat of oil at the shops and three coats of white lead 
paint after erection. The field riveting is done by machine as far 
as possible. 

New locomotive works. —The Shay geared locomotive—which is 
quite extensively used on mining and forest railways in the United 
States, where very severe gradients and curves exist, and power is 
more important than speed—has been described in THE ENGINEER. 
The company manufacturing these locomotives has now established 
new works, with an average capacity of six lccomotives a week, the 
weight of these engines ranging from 10 tons to 140 tons. The 
main buildings are either of steel-frame construction or of brick, 
all having steel roof trusses, tile or slate roofs, and brick walls. 
There are also two storage buildings ; one of wood, 95ft. by 100ft., 
and one of wood frame with iron roof and sheathing 70ft. by 323ft. 
The machine and erecting shop is 120ft. by 220ft., with a middle 
bay of 60ft., having four lines of rails, and sufficient for erecting 
twenty engines. This has two overhead travelling cranes, The 
two side bays, of 30ft each, have two storeys, and form the machine 
shop. The blacksmiths’ shop has oil and gas furnaces, forging 
machines, a steam hammer, &c., and adjoining this is the frame 
and bogie shop. The latter shop is 120ft. by 140ft., with a 15-ton 
crane over the 60ft. centre bay, and smaller cranes in the side 
bays. At one end is a tower, in which boilers are suspended verti- 
cally over a heavy hydraulic riveter. The foundry is equipped for 
making iron and steel castings, and there are also a brass foundry, 
pattern storage buildings, &c. The offices are in a three-storey 
brick building. The power-house contains two Scotch boilers, of 
250 horse power, an engine of 450 horse-power, and a dynamo of 
100 kilowatts, furnishing current for power and light. Here are 
also the air compressor, the blowing engine for the steel converters, 
and the hydrauli: plant for the flanging presses and riveting 
machines. All tools are driven by electricity. The punches, 
bending rolls, and other large tools, have individual motors; while 
groups of smaller tools are belted to a shaft driven by a motor. 

Moving an elevated railway.—lt recently became necessary to 
shift a portion of the structure of the Chicago Metropolitan 
Elevated Electric Railway to a new location, and the structure was 
moved bodily. The length involved was 1200ft., including a curve, 
and the movement was about 40ft. laterally. The structure con- 
sists of four lines of deck plate girders, resting on the webs of 
transverse girders, which in turn rest upon two rows of steel 
columns. The girders and columns are all heavily built and sub- 
stantially braced. The foundations consist of concrete pedestals, 
one under each column, with the top a little above the ground, and 
in each pedestal are two vertical anchor bolts, which pass through 
the base plates of the columns. The three spans at one end, on 
which was the curve, were cut apart and the girders shortened to 
the proper length on the straight line of the new location. These 
were supported on timber frames, with 6in. wooden rollers under- 
neath, and were moved individually. The other twenty-one spans, 
50ft. each, were moved bodily. The nuts on the anchor bolts 
were removed, and the columns raised by jacks until they were 
clear of the bolts. Lines of timber blocking were then built in 
line with each pair of columns, extending to the new foundations 
—already built—and on these were laid pairs of 80 lb. flange rails. 
Four iron rollers 2in. diameter were placed under each column, 
and the columns lowered upon them. To move the structure 
screw jacks were used, the head resting against timber packing 
on the faces of the inner columns, and the foot butted against 
an inclined timber set in the blocking upon which the rails were 
laid. There was a man at each screw Jack, with other men to 
help in shifting the rollers, readjusting the screw jacks and 
jack timbers, &c., as the work progressed. Sights were taken 
along the columns to ensure their being kept in line. When 
the structure was in its new position the columns were adjusted 
to fit the anchor bolts, and then lowered upon their new 
foundations. 

Six-coupled twrel ve-wheeled locomotive.—About ten years ago a six- 
coupled bogie engine was built for an American railway in which 
the distribution of weight necessitated a pair of trailing wheels 
under the fire-box. Only one was built, and the design was not 
repeated until the present year, when it has been adopted for 
engines on two different railways. One of the engines—for the 
Chesapeake and Ohio Railroad—has cylinders 22in. by 28in., and 
driving wheels 6ft. diameter. The others—for the Missouri Pacific 
Railroad—are somewhat smaller. These engines have very long 
boilers; the six-coupled wheels are under the barrel, the four- 
wheeled bogie under the smoke-box, and the two trailing wheels 
under the fire-box. The general dimensions are as follows :— 
Cylinders .. ie inet aT eee ve 
Piston valves, diameter llin., travel .. 
Driving wheels .. Saale ae ons 
Bogie wheels 


20in. x 26in. 
5ysin. 

5ft. 9in, 

3ft. 


Trailing wheels, radial bogie .. 4ft. lin. 
Wheel base, driving .. oa 12ft. 4in. 
7 a 30ft. 4in. 
» engine and tender 55ft. 2in, 
Weight on driving wheels 60 tons 
% ing bogie .. 154 tons 
Se trailing bogie . 11 tons 
Weight, total Bea! ee 864 tons 
Boiler, diameter. . 5ft. 4in. to 5ft. 9in. 
200 Tb. 


Steam pressure .. ar 
Fire-box, radialstayed .. .. .. 
* depth at front and back 
Tubes, number 256 ; diameter 
Qo 
Heating surface, fire-box.. 


6ft. 6in. x 6ft. Sin. wide 
77hin. and 63in. 

2hin. 

18ft. 6}in. 

152 square feet 

on 


» ” tubes ; 277 ” Py 
; a water tubes. . 22 ~ - 
xe i ey ae a 
Grate surface .. .. : 425 yy pa 
Funnel, diameter .. .. 15in. to 17in. 
ve height above rails 15ft. 4in. 
Tender— 
Whetls:.. .. «- 2ft. 9in. 
Weight, loaded .. 55 tons 
i ee 5000 gallons 
10 tons 


Length over engine and tender .. .. .. .. 67ft 9in. 
Shipbuilding shed.—The new and extensive works of the Fore 








River Ship and Engine Building Company, U.S,A., will have a 


———————:_ 
steel shipbbuilding shed 480ft. long, and 325ft. wide. The roof j 
supported by two rows of steel columns 195ft. apart transversely, 
and 60ft. longi udinally of the building. These columns are 10% 
square at the base, and 10ft. by 2ft. at the top. There are t. 
works between the columns, the sides being open. The main = 
trusses rest on these columns, and are triangular in form, 255ft. en ‘ 
and 35ft. deep, with a lantern roof along the midc 1», In the osu! 
bay, 185ft. wide in the clear, will be ways that can accommod; 
two battleships. Under the 60ft. projection of the roof te me “ 
the columns, will be ways that can take two large merchant shi - 
one on each side. The clear height from the floor to the lone 
boom of the roof is 100ft. Under the roof trusses are lines of ass 
irders with rails on the bottom flanges for the travelling pa 
‘our parallel lines of curves, with 45ft. girders, run lorgitudinally 
in the centre span ; and two similar cranes, with 25ft. girders rd 
each of the overhanging side spans. All these are of five a 
capacity. Zigzag stairways in the towers or columns give access 
to the attendant’s cages on the cranes, the inner ones being reached 
by footwalks through the trusses. The roof trusses are connected 
by five lines of longitudinal lattice girders, the top flanges of which 
are level with the top booms of the trusses. The lantern or 
monitor roof is 15ft. high, and 45ft. wide, with iron ventilatip 
louvres in each side. The roof is covered with galvanised cain 
gated iron, and has on each side of the lantern a skylight 20f 
wide, extending the entire length of the building. ~ The roof 
trusses are designed for dead load, and 40 lb. uniform distributed 
load per square foot of roof surface, and for the crane loads, and 
also for an assumed wind pressure of 20]b. per square foot of roof 
surface, Outside the building will be a 75-ton gantry crane with 
folding jib. 








THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Now that both buyers and sellers are finding themselves within g 
few weeks of the close of the quarter, they are naturally beginning 
to look ahead and to inquire as to the possibilities of the autumn 
trade. So far as can be judged from present appearances, it js 
considered that a fairly good autumn business will be forthcoming ; 
but until the existing stringency in raw materal becomes more 
modified consumers seem inclined to order only for immediate 
requirements, and there is, therefore, a notable absence of negotia. 
tions for forward contracts. Engineers in particular stil! have to 
pay what they consider to be decidedly high prices for foundry pig 
iron for casting purposes; and it cannot be said that structural 
steel is any easier to obtain than recently, although with regard to 
this department, the continental competition which I have had 
occasion to note for some weeks past prevents Midland steel prices 
from rising to anything like a proportionate extent ueceeel with 
pig iron. Steel to-day was quoted as follows :—Bessemer billets, 
£4 15s. to £5; best Siemens ditto, £5 to £5 5s.; mild steel bars, 
£6 10s. to £7; plates, £6 10s. to £7 10s.; girders, £6 to £6 5s.; and 
angles, £5 15s. to £6 5s. 

In the finished iron trade the ‘‘ list” houses who make the best 
class of material are probably doing relatively better than makers 
of less superior descriptions. Contracts are being worked off ; but 
there is a fair amount of inquiry for high-grade material for heavy 
forging work, and for other classes of service where a good quality 
of fibrous iron is requisite. Marked bars are quoted £8 10s.; Earl 
of Dudley’s brand, £9 2s. 6d.; second grade, £7 10s.; common 
unmarked ditto, £6 12s. 6d. to £6 15s. Some further shipments 
of galvanised iron are reported on South African and Australian 
account, and to-day’s quotation was about £11 5s. to £11 10s. f.0.b, 
Liverpool, with plain sheets £7 12s. 6d. up to £8 12s, 6d., and nail 
rod and rivet iron £7 5s. to £7 10s. 

In the pig iron trade the present make is going into early con- 
sumption, and the competition sometimes experienced from other 
parts of the kingdom is less noticeable than for a long while past. 
Probably Transatlantic inquiries for northern pig iron are keeping 
the northern material out of the Midlands rather more than is 
customary. Midland sorts of pig iron continue scarce and dear at 
about the following rates:—Northamptonshire, 52s. to 53s; 
Derbyshire, 52s. 6d. to 53s. 6d.; North Staffordshire, 53s. 6d. to 
54s. 6d.; and Lincolnshire, 56s. 1d. The sheet and bar makers are 
proving moderately good customers for Staffordshire pig iron, for 
which sellers ask the following figures :—Staffordsbire cinder, 50s. 
to 51s.; part-mine, 53s. to 55s.; all-mine. 57s, 6d. to 67s. 6d.; best 
ditto, 77s. 6d. to 80s.; and cold blast, 95s. to 100s. 

The members of the galvanised iron trade find it necessary once 
more to give some attention to the question of waste acids. The 
Acid Waste Committee of the Worcestershire County Council 
reported this week the arrangement of a further conference of 
Worcestershire and Staffordshire manufacturers in the area of the 
Upper Stour Valley Main Drainage Board, and a committee of 
local authorities, with a view to ascertaining the best means of 
avoiding the necessity for legal proceedings to prevent the pollu- 
tion of the rivers, streams, and sewers by acid waste; and a 
scheme and estimate are to be laid before the conference. 

The manner in which the railway rates campaign is progressing 
may be gathered from the proceedings at a recent meeting of the 
Birmingham Chamber of Commerce. ‘The question of the con- 
signment of goods by the railways at owners’ risk was introduced 
by a deputation representing the Wolverhampton Chamber of 
Commerce—Mr. C. E. Shaw, M.P., Mr. E. Crane, president, and 
Mr. Swatkins, secretary. Mr. Crane spoke of what were considered 
by the Wolverhampton Chamber to be oppressive rates. The 
Chamber had received letters from the Walsall and Dudley 
Chambers asking if the Wolverhampton Chamber was going to 
take any action over the recent decision to consign goods at owners’ 
risk. After consideration the Wolverhampton Chamber came to 
the decision that Birmingham, being the chief centre of the 
Midlands, should take the lead. Councillor Murray, chairman of 
the Railway Rates Committee of the Birmingham Chamber, pointed 
out that the matter would require a lot of consideration, and the 
different provisions would have to be considered. Mr, Watkins 
gathered that the question had not assumed in Birmingham theacute 
stage experienced in Wolverhampton. At Wolverhampton the 
railway companies refused to carry any goods at owners’ risks 
unless the sender signed an agreement that he would not hold the 
poe: a J responsible for any loss, except through the wilful mis- 
conduct of the company’s servants. Wolverhampton traders con- 
tended that this was practically raising the railway rates. The 
idea, he thought, was that Birmingham should take the initiative 
in the matter, and convene a meeting of Midland manufac- 
turers, and that a test case might be taken if it were thought 
necessary. Mr. C, E. Shaw, ME., mentioned that the iron trade, 
the timber trade, andthe grain trade were up in arms on the sub- 
ject, and he urged that it was only by combination, and, if neces- 
sary, by a Traders’ League, that they would be able to ~~ the 

uestion, He thought, too, that a public meeting called by the 

rd Mayor of Birmingham to deal with the question from a 
trader’s point of view, as against Chambers of Commerce, 
would have large influence. He felt that the Birming- 
bam Chamber of Commerce should act up to its high position. 
The chairman remarked that he was strongly of opinion 
that this was just the sort of question the Chambers of Commerce 
should take up, but he was afraid that they in Birmingham were 
not prepared to give the deputation a definite answer. He thought 
he might promise the deputation that the question would have the 
immediate attention of the Council, and at an early date the 
Chamber would communicate with the deputation, and let them 
know what decision they had come to. He should think that in all 
probability they would invite representatives of local Chambers to 
meet the Birmingham Council and discuss matters, After the 
deputation had withdrawn, the Council decided to refer the matter 
to the Railway Rates Committee, with the request to give it their 
immediate attention, and to report. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The continued shortness of supplies for early 
delivery in most brands of pig iron is maintaining a strong tone as 
regards prices, with a further hardening in some directions. The 
market position, however, remains altogether unsatisfactory, and 
the persistent absence of buying of any weight for home require- 
ments necessarily gives an artificial character to the recent upward 
move in prices. Noone, in fact, believes in the permanence of the 
present abnormal ition, and in some quarters an early sudden 
collapse is regarded as not impossible. The prices now ruling are 
attracting supplies of pig iron from the Continent at competitive rates ; 
the importation of Russian iron is likely to become an important 
factor, and consumers in this district have been getting deliveries 
from Canada, but these appear to be on account of orders placed 
some time back. The srobability is that a cessation of American 
puying would very quickly find the market here over-supplied with 

ig iron, and before that came about, speculative operators would 

forcing sales at considerably under current rates, which would 
speedily bring on a rapid downward movement. This is a con- 
tingency which merchants and consumers have in view, and which 
restricts home buying to its present narrow dimensions, 

The Manchester Iron ‘Change meeting on Tuesday brought 

ether not more than a moderate attendance, and business was 

exceptionally slow, representatives in most cases reporting quite a 
dearth of pene | both users and merchants still buying as 
sparingly as possible, and in pig iron transactions put through in 
this market continue altogether insignificant. Makers, however, 
remain in the position that, as a rule, they are considerably behind 
with deliveries, with the result that for the present they are quite 
indifferent about new business, and pews ee firm at their full 

yrices. Merchants, here and there, when they book forward, 
are cutting under current rates, but even low quotations do 
not appear to offer much temptation to buyers. Lancashire 
makers still quote for No. 3 foundry 60s. 6d., less 2}, delivered 

Manchester, with, however, only occasional small sales put through 
at this figure. The scarcity of both Lincolnshire and Derbyshire 
jron continues almost as great as ever. Derbyshire especially is 

ractically out of the market, and quotations in some cases are simply 
prohibitive, as much as 60s. net being asked, with average rates 
nominally 58s. 6d. to 59s. net, delivered Manchester. Lincoln- 
shire remains strong at 55s. to 55s, 6d. net, delivered Manchester. 

Forge qualities are firm, but without quotable change, averaging 
about 55s. Gd., less 24, Lancashire, and 54s. 2d. net Lincolnshire, 
delivered Warrington. Middlesbrough and Scotch irons have 
stiffened slightly on last week’s quotations. No. 3 foundry 
Middlesbrough is scarcely quoted under 61s, 7d. to 61s. 10d. net, 
for prompt delivery by rail Manchester, although odd parcels for 
delivery forward are offered by merchants at under these figures. 
Delivered Manchester docks, Tiglinton is quoted 59s. 9d. to 60s. 
net ; Glengarnock, 63s, 6d. to 63s, 9d.; and Gartsherrie, 63s. 9d, 
to 64s. net. 

Business in Russian iron has so far been chiefly in small sample 
lots to take the place of other brands of which consumers have 
been unable to obtain deliveries, and it is scarcely yet possible to 
give any fixed price, but foundry qualities, delivered in this 
district, would probably average about 54s. net. 

Finished iron makers are kept fairly employed with specifica- 
tions on account of old contracts, but are booking very little new 
business. Notwithstanding they are unable to produce at a profit 
at their minimum basis price of £6 15s. for Lancashire and North 
Staffordshire bars delivered here, they find this figure extremely 
difficult to get. Non-associated makers are in some cases renewing 
contracts at £6 12s. 6d., which they state they have no difficulty 
in obtaining. Sheets are steady at about £8 10s. Business in 
hoops is slow, with association rates unchanged at £7 2s, 6d. 
random to £7 7s. 6d. special cut lengths delivered here, and 2s. 6d. 
less for shipment. 

The steel trade situation presents no specially new feature. For 
hematites the demand is not more than moderate, with no quotable 
change in makers’ prices, averaging 69s. to 70s. net for No. 3 
foundry delivered Manchester, but sellers in the open market pre- 
pared to book at under these figures. Local made billets are steady 
at £4 17s. 6d. Warrington to £5 Manchester net. Finished steel is 
fairly strong, as in most cases makers have tolerably large orders 
on their books, especially for various descriptions of structural 
material. Steel bars are firm at £6 12s, 6d. to £6 15s.; common 
plates, £6 5s.; and boiler plates, £7 10s., less 24, delivered Man- 
chester district. 

In the engineering trades of this district there is little or no 
material change to record. Certainly those departments in which 
the position has been unsatisfactory for some time past show 
no improvement, the tendency being, if anything, rather towards 
slackness, and an increase in the number of unemployed workmen. 
Activity is well maintained in the electrical engineering branches, 
locomotive building, boilermaking, and some sections of stationary 
engine building, with makers of special machine tools also fairly 
well occupied. In what may be Seomtbod as the general run of 
engineering, however, establishments are for the most part 
indifferently engaged, with not more than a moderate amount of 
new work stirring, and a good deal of competition at very low-cut 
prices for such orders as are giving out. 

The new works which Meldrum Brothers, Limited, are erecting 
at Timperley, to take the place of their present establishment in 
City-road, Manchester, are being rapidly pushed forward. It is 
expected that the erecting shop will be ready in October or 
November, and that the whole works will be in operation by next 
spring. The works are being built on a siteof three acres, and will 
give employment to about 500 men. 

The Sanitary Institute has, in connection with the Congress now 
being held in Manchester, got together an excellent exhibition 
of the most modern appliances representing the progress that is 
being made in sanitary science. Amongst firms exhibiting, silver 
medals have been awarded to the British Sanitary Company, 
Glasgow, for a self-acting earth-closet ; Mather and Platt, Limited, 
Manchester, for water-softening apparatus ; Vernon Parker, West- 
minster, S.W., for Hassall’s improved safety pipe joint ; Chalmers 
and Co., Redhill, Surrey, for van ambulances; J. Defries and 
Sons, Limited, Houndsditch, E., for a saturated steam disinfector ; 
William M, Glover and Sons, Limited, Warwick, for their dust 
van ; John Jones, Chelsea, 8.W., for an automatic air-tight man- 
hole cover. Amongst a number of bronze medals that have been 
awarded, Wm. E. Farrar, of Birmingham, has secured one for an 
ingenious adjustable bracket for holding flushing cisterns, and for 
a lattice gear quick-opening drain valve, which is very quick in 
action and readily adjustable. Other awards, I may add, have yet 
to be decided, 

_|n the coal trade rather a quieting down has been noticeable 
since the commencement of the month. For one thing, the more 
summerlike weather conditions have tended to lessen requirements 
for house coal, whilst the somewhat protracted stoppages of works 
and mills in the Preston district owing to the Guild celebrations, and 
in the Oldham and neighbouring manufacturing centres for the 
annual holidays, have necessarily for the time being considerably 
restricted requirements for general manufacturing purposes. 
Consequently, there have been more ample supplies on the market, 
and some extra accumulation of stocks at collieries. So far, 
however, as prices are concerned, these have undergone no 
material change, and ray that here and there special surplus 
lots have been obtainable for prompt clearance at under current 
rates, a very steady tone is being maintained throughout. 

. House-fire coals are moving away tolerably well, with pits work- 
ing four to five days per week, any stocks collieries are putting 
down being more than needed for the ensuing winter’s require- 


ments, and prices are firm at list rates. 

_ Common round cvals, apart from the partial temporary suspen- 
sion of requirements for steam and manufacturing purposes, are 
meeting with generally a steady sale, and, except in some of the 





inferior sorts, there is no surplus of any moment on the market. 
Prices are being well maintained on the basis of about 8s. 6d. to 
9s. at the pit. 

Of engine fuel supplies continue ample, to some extent owing to 
the considerable quantities recently thrown on the market by the 
mill stoppages, and partly to an increase in the amount of slack 
coming forward from Derbyshire, where collieries that have been 
stopped for a considerable period by disputes with the men have 
again got into operation. The better qualities of Lancashire 
slack remain firm at late rates, medium sorts averaging about 6s., 
and best re, ge 6s. 6d. to 7s. at the pit. Common sorts of 
Lancashire slack, although more open to outside competition, are 
also steady at recent quotations, 4s, 9d. to 5s. 3d. at the pit 
representing almost average pit prices. Slack from Derby- 
shire is, however, being freely offered at from 2s. 6d. to 3s. 6d. 
at the pit. 

The shipping trade shows perhaps some slight improvement, but 
generally is still unsatisfactory, with low prices ruling, 9s. 6d. to 
10s, remaining about average figures for steam coal, delivered 
ports on Mersey. 

Coke prices continue to harden, and here and there on new 
contracts advances of 6d. to 9d. per ton over current rates are being 
got. Makers, however, are at present holding back from any 
official advance, and the list basis prices remain at about 13s. 6d. 
to 14s. 6d. furnace up to 22s, and 24s, foundry cokes, at the 
ovens. 

Barrow.—The f essere of the hematite pig iron trade is unaltered 
on the week, and business is still being done on a large scale, 
makers having large orderson hand. One furnace has been put 
out of blast this week, making 36 in blast, the same number as in 
the corresponding week of last year, and two of these are engaged 
on spiege'eisen, for which there isa good home and foreign demand 
at 90s. per ton. Mixed Bessemer numbers are at 61s. 3d. per ton 
net f.o.b., although some makers are not quoting at all, and 
warrant iron is steady at 61s. per ton net cash sellers, buyers 3d. 
less. Stocks of warrant iron have been further increased during 
the week by 980 tons. They now stand at 28,254 tons, or an increase 
of 13,308 tons since the beginning of the year. 

In iron ore business is brisk, and raisers are selling all the ore 
they can put on the market. Good average sorts are at 12s. to 
12s. 6d. per ton. A large importation of Spanish ore is still being 
made every week, and 16s. is the current value net cash at West 
Coast ports. 

The steel trade is steadily employed in every department save 
that of the plate mills. Some stoppages have lately taken place 
because of the scarcity of orders. Some important business has gone 
past local makers to the East Coast, in co’ uence of lower quota- 
tions. Plates of ordinary sections are ental at £5 15s. There are 
prospects that the plate trade will soon improve, but this depends 
on the shipbuilding trade pure and simple. A brisk inquiry is 
maintained for heavy steel rails, and makers are all very busy and 
likely to remain so. Prices are steady at £5 10s. for ordinary 
specifications, Other branches of the steel trade are busy, but prices 
keep low. 

There are better prospects in the shipbuilding and marine 
engineering trade, and considerable briskness is observable in all 
departments. Gun mountings, field carriages, and projectiles are 
busy branches. 

The export shipping trade is brisk. The shipments of iron last 
week reached 10,493 tons, and steel 17,579 tons, as compared with 
7875 tons of iron, and 8265 tons of steel ; an increase in iron of 
2618 tons, and in steel an increase of 9314 tons. The shipments of 
iron this year stand at 296,323 tons, and steel 381,456 tons, as com- 
pared with 234,576 tons of iron, and 311,498 tons of steel, being an 
increase on the year of 61,747 tons in iron, and in steel an increase 
of 69,958 tons. 

The coal and coke trades remain very quiet, and prices are low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TuIs is Doncaster week, and Doncaster week sufficiently accounts 
for an easy time in the colliery districts. There has, therefore, 
been an “easing off” at most of the collieries, but the coalowners 
invariably provide against the reduced output by accumulating. 

There is still an unfortunately large number of disputes at 
several of the Yorkshire and Derbyshire pits. These, of course, 
have the effect of giving increased work to other collieries, while 
the reduced supplies cause a brisk trade in all classes of fuel and 
keep prices firm. The dispute with the pit lads is not yet 
settled, the youngsters stubbornly resisting the demand that they 
should resume work on the old conditions before any consideration 
can be given to new arrangements. 

Although trade has been somewhat lighter so far as local 
demands for house coal are concerned, the weight sent to London 
and the Eastern Counties is satisfactory. Values keep very firm, 
best Silkstones fetching 13s. to 13s. 6d. per ton; Barnsley house 
coal, 12s. 6d. per ton; seconds and nuts, 10s. 6d. per ton. The 
large colliery companies are now sending out circulars to their 
customers strongly advising that winter supplies be laid in early. 
Coalowners at the same time improve the occasion by putting 
their prices up 1s. and 1s. 6d. per ton, and several of them hold 
out the prospect of further advances in October. 

In steam coal there is continued activity, supplies, in fact, 
being unequal to what the market requires. The home demand 
is fully maintained, but the export trade shows a considerable 
shrinkage. 

The railway contracts, which are now completed, show a 
significant tendency to higher rates. The last to be made is at 
9s. per ton, which is 3d. per ton more than the contracts made by 
other companies earlier in the season. Coalowners are now stand- 
ing out for more money, and smaller supplies bought in the open 
market cannot be had under 9s. 6d. and 9s. 9d., and even 10s. 
per ton. 

Coke is stillinimproved demand, the large tonnage sent to North 
Lincolnshire and Derbyshire for furnace use being well maintained. 
The prices rule at from 11s, 6d. to 12s. 6d. per ton for best washed 
at the zits. Slack of the best sorts is called for at about 5s. 6d. 
per ton, commoner qualities, however, being weaker. The brisker 
business this week is partly owing to the disarrangement of traffic 
by Doncaster Races, which affect coke as well as coal. 

In the general run of the heavy trades there is not much change 
to report. Pig iron is a little firmer, makers being reluctant to 
accept orders for forward delivery at current rates. Consumers, 
on the other hand, are not much disposed that way, restricting 
their trade to what they require for the moment. The latest 
quotations are:—Hematite, West Coast, 68s, 6d. to 69s. 6d. per 
ton ; East Coast, ditto, 63s. to 64s. per ton; Lincolnshire forge, 
54s. per ton ; Lincolnshire foundry, 53s. per ton. 

In the steel departments the outlook is more promising. A 
satisfactory feature is the increasing requirements of South Africa, 
where, it seems, that in spite of American and German enterprise, 
satisfactory business is being booked on Sheffield and other account, 
Much of the electrical work for South Africa is being obtained by 
British engineering firms, which, in their turn, place orders for 
electrical specialities with Sheffield manufacturers who have given 
much attention to this recently-established department of local 
trade. Very little work, unfortunately, is being done on account of 
the mercantile marine, nor is there any prospect of improvement 
until freights are considerably advanced. Several of the firms 
engaged in railway material report activity, but as a whole a good 
deal more work could be done, and a “‘ waking up” both in home 
and foreign markets is eagerly looked for. The foreign trade in 
steel last month reached a value of £216,562, against £187,943 for 
August of last year. 

In the lighter trades of the city there are some signs of improve- 
ment as soon as the holiday season is over. Trade has been any- 
thing but satisfactory of late in cutlery, silver and plated goods, 


The foreign trade in cutlery last week amounted to £57,618 as 
compared with £46,020 for the corresponding month of last year. 
The business that is doing is mainly in the lower grades of cutlery 
in which ivory substitutes are used in the handling. The table 
blade trade is in a very poor state, many of the grinders being 
exceptionally hard up for work. August, however, is the most 
unsatisfactory month of the year, as a rule, and as the season 
advances a more satisfactory condition of affairs must prevail. 
The scissor trade, which has been largely taken by the Germans, is 
a little better at present, the latest novelty being a special scissor 
for clipping the ends of cigarettes. Curiously enough, much 
difficulty was found in getting a satisfactory article for this pur- 
pose ; but that difficulty is said to have now been overcome, and a 
good trade is looked for. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE only branch of the iron and allied industries of this district 
of which a better account can be given continues to be that of 
Cleveland foundry pig iron. There is some improvement in that, 
as well in prices as in demand. The latter, in fact, is somewhat in 
excess of supply so far as Nos. 1 and 3 are concerned, these being 
the qualities that are called for by American and continental 
buyers, and, in consequence of the larger requirements and the 
short supply, the prices are relatively more satisfactory than those 
for any other description either of pig or finished iron. The 
American is the chief influence at work in strengthening the 
market for Cleveland foundry pig iron, and the demandfrom and 
deliveries to that quarter continue larger. Whether it will be felt 
beyond the close of the current year is not so certain ; at any rate, 
consumers and merchants in the United States are not buying 
anything much from this district for delivery next year, though 
from their own producers it is reported that they are purchasing 
very freely for the first half of 1903, and even further ahead. 
Home consumers appear to think that there will not be much done 
with the States next year, and, as the ages are kept up by the 
American business, the value is likely to be less favourable to the 
sellers. Thus they believe that if they wait they will be able to 
purchase on more advantageous terms than are now possible. 

The deliveries of Cleveland pig iron to America were very heavy 
both in July and August, but it is almost certain that they will te 
still larger this month. They have been brisk so far this month, 
and from the number of vessels chartered to convey iron during 
the next three weeks, they will continue to be so, Three large 
steamers are now loading pig iron at Eston for Philadelphia. Jast 
month the United States imported altogether about 50,000 tons of 
pig iron, and of that about half went from Middlesbrough. 

The demand for Cleveland foundry pig iron is satisfactory ; 
indeed, the present output of these qualities is hardly equal to the 
requirements, and the price of No. 3 is relatively much better than 
it is for other qualities. It is almost too high, not only for local 
consumers, but also for those on the Continent ; the latter are able 
to get as much as they need from German producers, and at prices 
considerably below what they would have to pay for Cleveland 
iron. For No. 3G.M.B. the price has this week gone up as high as 
53s. 3d. per ton for September delivery, and some makers quote 
53s. 6d. per ton. Consumers would not give more than 52s. 6d. 
for October delivery. Cleveland warrants have been up as high as 
53s, 9d. this week, this being lls. 14d. per ton more than the 
minimum price of this year, and it is a better figure than has 
ruled since November, 1900. No. 1 has been advanced to 55s. 9d. 
per ton, and there is very little forthcoming. No. 4 foundry is 
relatively cheaper than No. 3, as it does not realise more than 
51s. 6d., whereas 52s. 9d. should be obtainable. Scotland this 
month is taking more of this quality. 

Forgequalities of Cleveland pig iron are in very moderate request, 
since the finished iron trade is so slack, and the prices are much less 
satisfactory than those for foundry iron. In the ordinary course, 
with No. 3 at 53s. 3d., grey forge should be bringing 52s. 3d., 
whereas 49s. 6d. is the most that can be got for it. Mottled is at 
48s. 9d., and white at 48s. 

The East Coast hematite pig iron trade is very unsatisfactory, 
and the price of mixed numbers, instead of being 10s. per ton above 
No. 3 Cleveland pig iron, is only 3s. 9d. above, 57s. being taken, a 
figure which is regarded as unprofitable with Rubio ore at 16s. per 
ton delivered at wharf in this district, and coke at lds. 9d. for 
average quality delivered at the furnaces on Teesside. Spiegeleisen 
is at 90s. per ton. has 

The exports of pig iron from the Cleveland district have been 
almost unprecedented this month, averaging nearly 5000 tons per 
working day, owing to the large shipments to the United States, 
and to increasing deliveries to Scotland. The quantity up to 
Wednesday night was 43,117 tons, as compared with 31,252 tons 
last month, and 30,074 tons in September, 1901, to 10th. The stock 
of Cleveland pig iron in Connal’s warrant stores on 10th was 
127,955 tons, an increase this month of 793 tons. ae 

It was reported in this column that Messrs. Bolekow, Vaughan 
and Co., were rebuilding some of their blast furnaces, and had 
adopted the designs of Messrs. Frank C. Roberis and Co., blast 
furnace engineers, Philadelphia, and that the blowing engines were 
to be obtained from the United States. The Consett Iron Com- 
pany, and also the Frodingham Iron Company, are also remodel- 
ling a portion of their blast furnace plants, and have adopted the 
plans of the same firm of engineers. They have, however, decided 
to have their blowing engines constructed in this district, and the 
orders have been entrusted to Messrs. Richardsons, Westgarth 
and Co., Limited, Middlesbrough, who have recently completed 
some of the finest blowing engines in this district. The engines 
for Consett and Frodingham will be the largest and heaviest of 
their kind ever built in England. The Consett engines, of which 
there will be two, will each weigh over 400 tons, and work up to 
25 1b. or 301b. pressure of blast per square inch. One double 
engine will be constructed for the Frodingham Company. Each 
engine will be so constructed that in case of need it can work as 
two engines. Messrs. Bolckow, Vaughan and Co. are also putting 
down sixteen Babcock and Wilcox water-tube boilers, 

The manufactured iron and steel trades are very slack, with the 
exception of the rail-making branch. The rail mills are well 
occupied, but not much in the way of new business is coming 
forward. Messrs. Bolekow, Vaughan and Co. have secured a 
contract for 4000 tons of steel rails for New Zealand. The price 
quoted for heavy steel rails is £5 10s. ; for steel sleepers, £6 10s. ; 
and for cast iron chairs, £3 12s. 6d., all net at works, The plate 
and angle trades are in a very unsatisfactory condition, and before 
the close of the month the Moor Works, at Stockton, employing 
about 1200 hands, will be closed until the shipbuilding industry 
improves. Manufacturers do not see their way to reduce quota- 
tions, cost of production being too high. Yet German plates are 
offered at considerably lower at works, and f.o.b. at 
Rotterdam at such prices as admit of their being imported into 
this country at prices below those which British firms are — 
Steel ship-plates in this district have for some months been at 
£5 15s., and steel ship-angles at £5 12s. 6d., both less 25 per 
cent. Iron ship-plates and angles are at £6 2s. 6d., less 25 per 
cent. The cost of production is a good deal more than it was 
when the present quotations for manufactured iron and steel were 
fixed, as both pig iron and fuels have become dearer. Common 
iron bars are at £6 5s., less 24 per cent. 

The coal trade shows satisfactory activity in nearly all branches, 
and there is not much available for sale for delivery this month, 
while there is reason to expect no difficulty in selling all that 
can be raised in the last quarter of the year. The price of best 
steam coals is fully 11s. 6d. per ton, of seconds about 10s., and of 
smalls, 5s. 6d. per ton ; while best gas coals are at 10s.; seconds 
and bunkers, 9s. 3d. to 9s. 6d.; coking coals, 9s., allf.o.b, Foundry 





coke is firm at 18s, f.o.b., and furnace coke at 15s, 9d. for medium 
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qualities delivered at Teesside works. A deputation of the 
members of the Tyne Conservancy Commission are this week visit- 
ing South Wales, with a view of inspecting the docks and coal- 
shipping appliances at the ports in that district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quiet but comparatively firm tone in the pig 
iron market this week. The amount of business doing has not 
been very large, but the tendency of prices has been upwards. 
The prospects of the iron and steel trades altogether must be 
regarded as fairly satisfactory. 

The amount of iron available for sale by warrant is becoming 
smaller week by week, and there are apprehensions that if the 
foreign demand continues on an extending scale there may be 
some difficulty in meeting it without a substantial increase in 
prices. A few additional sales of pig iron are reported to have 
been made for shipment to America. The demand on the part of 
home consumers is fairly good, and makers are not believed to be 
adding to their stocks. 

Since last report one hematite furnace has been stopped at 
Calder Ironworks. There are now 44 making hematite, 37 ordi- 
nary, and 5 basic iron, the total of 86 thus blowing in Scotland 
comparing with 81 at this time last year. 

Scotch warrants are quoted from 57s. 74d. to 57s. 10d. cash, and 
58s. one month. Business has been done in Cleveland warrants 
from 53s. 3d. to 53s. 9d. cash, at 53s. 8d. one month, and 53s. 7d. 
for delivery in twenty-four days. Cumberland hematite iron is 
quoted 61s. to 61s. 14d. cash, and 61s. 3d. one month. 

There is a fair demand for Scotch hematite pigs, and makers 
quote 62s. per ton for delivery in railway trucks at the West of 
Scotland steel works. 

The prices of Scotch makers’ pigs are firm. Wishaw, No. 1, 
is quoted at Glasgow, 60s.; No. 3, 56s.; Carnbroe, No. 1, 60s. 6d.; 
No. 3, 56s. 6d.; Clyde, No. 1, 66s.; No. 3, 59s. 6d.; Gartsherrie 
and Calder, Nos. 1, 66s. 6d.; Nos. 3, 59s. 6d.; Summerlee, No. 1, 
70s.; No. 3, 59s. 6d.; Coltness, No. 1, 70s.; No. 3, 60s.; Langloan, 
No. 1, 7is.; No. 3, 60s.; Glengarnock at Ardrossan, No. 1, 69s, 6d.; 
No. 3, 59s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 59s. 6d.; 
No. 3, 56s.; Dalmellington at Ayr, No. 1, 59s.; No. 3, 56s.; 
Shotts, at Leith, No. 1, 69s.; No. 3, 59s. 6d.; Carron at Grange- 
mouth, No. 1, 69s.; No. 3, 59s. per ton. 

The shipments of pig from the Scottish ports in the past week 
Phianeed se: 9 to 5625 tons, being 160 more than in the corresponding 
week of last year. The arrivals of Middlesbrough pigs at Grange- 
mouth were 10,084 tons, being 573 less than in the corresponding 
week, but there is a total increase in these imports since the 
beginning of the year amounting to 46,523 tons. 

There is a fair business doing in the finished iron and steel trades, 
but the competition is keen, and makers have had to be content 
with inadequate prices. As aninstance of the difficulties under 
which trade has been carried on, it may be noted that the Steel 
Company of Scotland has had what the chairman describes as 
an enormous business in the past year. The weight of finished 
steel bas been in excess ofthat in any previous year, the value of 
the sales being over £1,000,000 sterling, yet there is only 24 per cent. 
for division among the shareholders, or something like £11,000. 
On the whole year the average price realised for steel was 26s. 8d. 
per ton less than in the preceding year, while the fall in pig iron 
was only 13s. 9d., and in coal 3s. per ton, so that on the relative 
cost of raw material and finished steel the balance was several 
shillings against the company. The recent advance in pig iron has 
probably not been altogether compensated by the fallin the prices 
of coal, so that the difficulty of making profits in the manufacture 
of iron and steel does not appear to be lessening as time goes on. 

The coal trade continues moderately active, and there is not very 
much change in the volume of business. The shipments of coal 
from Scottish ports in the past week armounted to 220,886 tons, 
compared with 223,088 in the preceding week, and 218,792 in the 
corresponding week of last year. Thereis practically no change in 
the coal prices as far as quotations are concerned, but the tendency 
is undoubtedly easier. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A COLLIERY explosion, entailing a loss of sixteen lives, occurred 
last week at Abertwysog, one of the Tredegar collieries. The 
colliery was a new one, and mining experts note that in this case, 
as at Aber and Terrghenrith, new ground appears to bring un- 
tapped gases into disastrous evidence. 

On Monday night two lives were lost at Clydach Vale by a fall of 
roof, Single accidents have also been numerous of late, and I am 
afraid that holidays are to be credited with some of these. The 
collier is well deserving of a break in his monotonous life, but it 
often happens that on a resumption of work the old caution is 
forgotten. 

Colliery enterprise is to the fore in many quarters, and increased 
requirements are giving a healthy impulse. 

3est steam coals continue firm, and though foreign demand for 
small has fallen off, prices remain little altered. Coalowners say 
that the requirements of Italy as soon as the present season is over 
will tend to an advance in quotations. No. 2 Rhondda, chiefly for 
bunkering, is in fair demand, and Monmouthshire coals promise to 
retain the high position in the market which they have held for 
some time. Any slight variation in price has been due to local 
conditions. House coal has scarcely n to move out of the rut. 
All that can be stated is that house demand has improved, and 
coalowners are satisfied with the prospects ahead. Patent fuel 
continues on the up grade, and the activity at steel works, and 
high favour in which the commodity is held abroad, keep coke 
with hardening tendencies. This week, in addition to coal and 
fuel, 1200 tons were shipped from Cardiff to Ergasteria. 

Of the seven men that were entombed by a rush of water in the 
Unien Colliery, Forest of Dean, at the time of my despatch, three 
had been rescued ; the fate of the others is now unfortunately known. 

Latest coal prices on Change, Cardiff, this week were as follows :— 
Best steam, 15s. 6d. to 16s.; seconds, 14s. 6d. to 15s.; drys, 14s. to 
14s, 3d.; best small, 7s. 9d. to 8s.; seconds, 7s. to 7s. 3d.; best 
Monmouthshire semi-bituminous large, 13s. 3d. to 13s. 6d.; 
seconds, 12s, to 12s, 9d.; best house coal, 14s. to 14s. 6d.; seconds, 
lls. 6d. to 13s, 6d.; No. 3 Rhondda, 14s.; brush, 11s. 9d. to 12s. 3d.; 
small, 93. 9d. to 10s.; No, 2 Rhondda, 11s. 3d. tolls. 6d.; through 
and through, 9s. to 9s. 6d.; small, 7s. to 7s. 3d. Patent fuel, 
15s. 6d. to 16s. 3d, Coke: furnace, 17s. to 18s.; good foundry, 
19s. to 20s.; special, 22s, to 23s, 

August coal returns for the whole of Wales show a decline in 
exports to the extent of over 400,000 tons as compared with August 
last year. Authorities say that the cause was the Coronation and 
‘* holidays.” In the case of coke, Newport showed a marked 
increase, but a falling off in patent fuel, Cardiff a decline in both, 
Swansea also in both, Port Talbot a decline in coke but an increase 
in patent fuel. 

I have always predicted a great future for the anthracite coal- 
field of Wales after the partial exhaustion of the steam coal, and 
when science will have solved the problem of speedier ignition. 
Now, however, the condition of things in America has brought 
about a greater than ordinary demand, and I am quite within 
bounds in stating that the demand has quite overstepped the 
supply. Last week Swansea despatched tons in two boats 
to New York. Requisitions are stated to be coming in freely, and 

a good trade is ensured, even if, as reported, the America n strike 
collapses, if no labour frictionoccurs. On the first of thismonthmo st 
of the anthracite men kept holiday, quite heedless of demand, and 





the Vivian collieries remain out on strike—Thynydd, Newydd, and 
Pentre. Prices, it will be seen, are going up. Latest quotations 
Swansea are :—Best malting, 21s. to 22s.; seconds, 18s. 6d. to 19s, 6d. ; 
big vein, 18s.; red vein, 13s. to 14s.; machine-made cobbles, 22s.; 
ditto, nuts, 25s, to 26s.; rough and fine peas, lls, to 11s, 6d.; 
rubbly culm, 5s, 3s.; duff, 3s. 3d. Steam coals are 15s. to 15s, 6d.; 
seconds, 12s, 6d. to 13s. 6d.; bunkers, 9s. 9d.; small, 6s. 6d. to 7s. 
House coals, No, 3 Rhondda, l4s, to 14s. 6d.; No. 2 Rhondda, 
lls. 6d. to 12s. 6d., all cash 30 days less 2}. Patent fuel is quoted 
at lds. Coke, 17s. 6d. to 19s. 6d. Pitwood, 18s. to 19s. 

One feature of the anthracite coal in Wales is that, unlike the 
bituminous and steam coal output, there is not a larger margin for 
sale outside of regular customers’ requirements. 

A short time ago I recorded a contract entered into by Pyman, 
Watson and Co., Cardiff, for 120,000 tons Monmouthshire coal to 
the Cape Railways. The same firm concluded this week a contra +t 
for 100,000 tons for the Mediterranean Railways, delivery to begin 
at once ; price, large, 19s.; small, 13s. c.i.f. 

During the year, so far, Cardiff has had the lion’s share of iron 
and steel exports, sending away in round numbers 18,000 tons to 
Newport’s 15,000, and to Swansea’s 7000. In coke Cardiff has 
despatched 31,634 tons, Newport 10,411 tons, Swansea 7074 tons, 
Port Talbot 10,987 tons. In patent fuel Port Talbot has exceeded 
Newport, sending away 49,368 tons to Newport’s 47,177. This is 
very satisfactory for the rising port, but much below Cardiff, which 
despatched 268,125 tons, and still less than Swansea, which remains 
the head of the trade, sending away 338,111 tons. The iron and 
steel trades have yielded during the last week few incidents of note 
to chronicle. Trade is much about the same. There are reports, 
which I have not been able to authenticate, of shipments of billets 
and blooms preparing for America. Now that the strike in that 
quarter is reported as settled, both the iron and coal trade of this 
country may be expected to lose some of its activity. The only 
shipment of foreign steel during the week has been from Rotter- 
dam to Newport—2344 tons of steel sheets. Several cargoes of pig 
have been received at Welsh ports, Llanelly and Port Talbot 
included, from Barrow, Millom, Whitehaven, and other quarters, 
At the leading works a strong demand continues for rails and tin 
bars ; merchant bars and billets also figured, and the pressure in 
engineering shops has led to a good deal of overtime. In the 
Swansea Valley the steel trade is animated, and a marked degree 
of repair is going on at furnaces. An accident occurred at the 
Upper Forest, necessita'ing a week’s repairs ; bar mills are busy. 
In tin-plate there was a large make, 63,933 boxes ; shipments 
totalled 58,407 boxes, and stocks now remain at 126,566 boxes, 
Nickel works difficulty is still unsettled. 

Briton Ferry industries are in full drive. A full start at the 
Cape Copper works is expected, and pending this, old hands are 
employed. In the Swansea district the Porteous sulphate plant is 
idle—temporarily only, itis hoped. Copper works are busy. 

A sound healthy condition characterises the tin-plate trade in all 
localities. The Clydach Vale Tin-plate Company are preparing for 
the addition of four new mills. The two mills at Aber which have 
been idle are now to have such additions and improvements as will 
double the output. 

On ’Change, Swansea, this week, the question of tin-plate prices 
was much discussed, chiefly on account of the persistent efforts of 
buyers, notwithstanding the sound vitality of the trade, to force 
about a decline in prices. It will be seen from quotations that 
prices remain at a low figure, and makers are unanimous in resist- 
ing lower, and would adopt, if forced, the alternative of laying by 
their works for a time. 

Ruling prices, iron, steel and tin-plate, were given out this week 
as follows :—Pig iron, Glasgow warrants, 58s, cash ; Middlesbrough 
No. 3, 53s. 6d. to 53s. 8d.; other numbers in proportion ; hema- 
tite warrants, 61s. 6d. for mixed numbers ; Welsh merchant bars, 
2s. 6d.; sheets, a slight decline ; steel and iron, 
£8; steel rails, heavy, £5 7s. 6d. to £5 10s.; 
iight, £6 10s. to £7 10s.; Bessemer steel tin - plate bars, 
£4 15s.; Siemens best, £4 17s. 6d. net cash. ‘Tin-plates, 
Bessemer steel cokes, 13s. to 13s. l}d.; Siemens, coke 
finish, 13s. 14d. to 13s, 3d.; ternes, per double box, 28 by 
20 C., 24s. 6d., 25s., to 26s. 6d.; best charcoal, 14s. 9d. to 
15s. 6d.; big sheets for galvanising, £10 to £10 2s. 6d.; finished 
black plates, £9 15s. to £10. Block tin, £123 lls. to £118; 
spelter, £19 7s. 6d.; copper, Chili bars, £54 5s., to £54 12s, 6d.; 
lead, £11 5s.; Spanish is being quoted at £11; iron ores, Rubio, 
14s. 6d. per ton. 

At Newport and Cardiff the price of iron ore is given as:— 
— 14s, 1d.; Rubio, 14s, 3d. to 14s, 6d.; Tafna, lds. to 
5s. 6d. 

The new narrow-gauge line from Aberystwyth to the Devil’s 
Bridge is now stated a, completed, and only waiting the official 
sanction of the Board of Trade. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


NOTEWORTHY changes cannot be reported to have taken place on 
the iron and steel market over here, but the tone all round was 
perhaps a shade firmer, at least in Silesia, where a moderately 
good trade was done during the week, both locally and on foreign 
account, In pig iron demand and inquiry have been pecan. | 
since previous letters, and the syndicate is reported to have sol 
rather heavy lots. Malleable iron has not changed ; in bars, how- 
ever, less was done this week than last, while girders are tolerably 
brisk and in better request than at this time last year. Activity 
in the plate and sheet trade leaves much to be desired, and the 
business in tubes shows a tendency to weakness, but the construc- 
tion shops have been rather better employed quite recently. 

From the Rhenish- Westphalian iron market somewhat unfavour- 
able accounts continue to be received ; the crude iron business is 
unsettled, and the rolling mills have but a very moderate supply 
of fresh work. In the hoop trade a falling off in demand is 
reported ; girders continue in satisfactory call, but plates and 
sheets have been neglected. 

From a statement that was recently published it appears that 
the iron and mining industry of Luxemburg, which had felt the 
general depression in trade very keenly in 1901, began to revive 
slightly towards the end of that year, and this year has opened 
with fair prospects, which have been, of course, but partially ful- 
filled ; nevertheless, the opinion prevails that the worst is past, and 
that autumn will bring a fairly brisk trade. The total output in 
iron ore for 1901 was 4,455,179 t., against 5,671,229 t. in 1900, 
value being 11,770,046f., against 17,283,289f. in the year before. 
The production of pig iron during the same period was 916,404 t., 
bei 66,277,329f., against 970,885 t., worth 74,224,178f., in 1900. 
The make in steel was 257,055 t., worth 30,661,562f., against 
184,714 t., worth 24,469,184f., in 1900. 

The coal trade in Silesia has been developing satisfactorily, and 
the reports from Rheinland-Westphalia concerning demand and 
inquiry for coal and coke have also been more favourable than in 
previous weeks. 

The reduction in the railway tariff for the transmarine export 
of wire and wire articles and locomotives, motioned for by the 
Union of German Iron and Steel Masters, came into force on the 
Ist inst. 

Nothing but dulness and depression can be noticed in the Austro- 
Hungarian iron trade. In Galicia, Austrian Silesia, and in Moravia 
pig iron from Upper Silesia is being offered rag and as trials 

ave yielded satisfactory results, and the price is lower than that 
of English foundry pig, Austrian ironmasters prefer to buy the 
pig from Upper Silesia now in most cases. 

On the whole the ition all round is pretty satisfactory 
on the Belgian iron market, and the confident feeling with regard 
to the future increases from week to week. Sales of importance 
have not been effected quite recently, but there is much firmness 
noticeable in all departments. A particularly brisk inquiry is felt 








in the rail business, and at a late tendering for 30,000 t, steel 
rails, to be delivered to a Pacific port, the "Belgian rail works are 
said to have asked so much—125f. p.t. f.o.b, Antwerp—that 
purchasers thereupon turned to Germany. ‘The price generally 
quoted for rails in Belgium is 120f. per ton. 

The coal trade in Belgium has also been exhibiting a little more 
firmness than previously. In house coal a fairly good business jg 
done, but coalowners have as yet not been able to realise higher 
prices, 

In France a languid tone is still prevailing on the iron and stee] 
market ; some departments are even more quiet than formerly 
and buyers are extremely reserved just now with ard to new 
purchases. Even in the Serato diane where the position of affairs 
was tolerably satisfactory until now, the trade in iron and stee! has 
been showing very marked symptoms of oa upon the week, 
Pretty much the same must be told of the French coal market, 

Regarding the import of coal to Italy, it has been stated that 
during the first five months of present year 1,014,608 t. pit coal 
have been received at the port of Genoa, against 834,175 t. during 
the same period in the year before ; 49,815 t. came from America, 
and 700 t, from German ports, while the remaining lot came from 
England. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 2nd, 1(02, 

Revorts from various commercial and manufacturing centres 
throughout the United States indicate a vigorous revival of the 
autumn trade. Reports from all agricultural regions show pheno. 
menal activity in the distribution of crops, Manufacturers are 
generally overcrowded, and have entered the autumn trade with 
an unusual volume of business. The railroad problem is the most 
serious one of all, owing to the dearth of cars {and locomotives, 
Distribution of merchandise through jobbing houses is beginning 
on a much larger scale than at this time last year. This distribu. 
tion applies to every branch of trade and industry. All leading 
lines of merchandise are very strong, and a trifle higher than three 
months ago. The tendency in prices is upward, and manufacturing 
capacity is entering upon an era when the strain will be even 
greater than a few montbs ago, owing to the urgency for supplies, 
In the iron and steel trade there is nothing especially new. The 
main feature is that large consumers of crude and finished material 
at many points in the interior are making extra efforts to obtain 
= from foreign sources. Iron and steel are being received 
at Boston, Philadelphia, and Baltimore. Negotiations have just 
been closed this week for large quantities of crude and finished 
material. Some rail mills are solicited to book more orders than 
they are in a condition to book ; prices are still 28 dols. Quite a 
number of new railway building enterprises have been launched 
upon the public, and as the capital is promptly subscribed, there 
will be no delay in making such contracts with rail mills and 
locomotive works, and car works for equipment, as it is possible to 
make. It is quite evident now that the railroad requirements for 
the coming year will continue to be the leading factor. Easy 
monetary conditions are making it possible to launch a number 
of new enterprises. The latest summary of gross and net earnings 
for the first half of 1902 shows this year the gross earnings were 
32,000,000 dols. more than the gross earnings reported at this 
date last year. The increase of net earnings in the first 
half of this year over the corresponding half of last has 
been 7,722,906 dols., or 3-81 per cent. The anthraci'e 
roads show a decrease of 21-65 per cent. in net. For the first six 
months in this year the clearings in New York decreased 17-5 per 
cent. ; outside of New York they increased 6-4 per cent.; and for 
the whole country they declined 10-3 per cent. Since July Ist, 
however, there has been increase. The week ending August 22nd 
shows a gain of nearly 25 per cent.; in bank clearings and for the 
whole country the increase was nearly 20 per cent. During the 
first half of the year, outside of New York, there was a gain of 
6-4 per cent. in the volume of business as indicated by bank 
returns, 








THE NEWPORT HARBOUR COMMISSIONERS. 
WEEKLY TRADE REPORT. 


STEAM coal market firm, and no changes in prices. House coal 
remains unaltered. Exports for week ending September 6th :— 
Coal, foreign, 44,395 tons; coastwise, 15,677 tons. Imports for 
week ending September 9th:—Ironore, 7730 tons; pig iron, 270 
tons ; steel bars and blooms, 3799 tons ; deals, 2379 loads ; sleepers, 
1833 loads ; pitwood, 4496 loads ; scrap, 60 tons. 

Coal:—Best steam, 13s. 3d. to 13s, 6d.; seconds, 12s. 3d. to 
12s, 6d.; house coal, best, 15s.; dock screenings, 8s.; colliery small, 
7s. 8d. to7s. 6d. Pigiron: Scotch warrants, 58s. 2d.; hematite 
warrants, 60s. 4d. f.o.b, Cumberland ery Middlesbrough, 
No. 3, 58s. 9d. Iron ore:—Rubio, 14s. 9d. to 1ds.; Tafna, 
lds. to 15s. 6d. Steel :—Rails—heavy sections, £5 10s, to 
£5 123, 6d.; light ditto, £6 10s. to £7 10s. ; Bessemer steel tin- 
plate bars, £4 15s, 6d. ; Siemens steel tin-plate bars, £4 17s. 6d.; all 
delivered in the district cash. Tin-plates: Bessemer steel, coke, 
13s. to 13s. 14d.; Siemens—coke finish—18s. ld. to 18s, 3d. 
Pitwood: 17s. 6d. to 17s, 9d. ex-ship. London Exchange Tele- 
grams : Copper, £53 7s. 6d.; Straits tin, £124. Freights: steady, 








THE INSTITUTION OF CIVIL ENGINEERS.—Members and visitors 
will regret to learn that death has just removed a familiar figure 
in the person of Mr. James Jennings, who has been in the service 
of the Institution for upwards of forty years, as clerk and office 
keeper. Although occupying a subordinate position, he had by 
his demeanour, strict attention to his duties, and the uprightness 
of his character won the respect and esteem of all who knew him. 
He had previously been in the army, was in the Crimea and in 
China in 1860—for both of which campaigns he had received 
medals—and when he retired was a colour-sergeant with as many 
good conduct stripes as regulations allowed. 


SAMUEL PLatTr.—Mr. Samuel Ratcliffe Platt, of Oldham, died on 
board his yacht the Norseman, in the Menai Straits, on Friday last. 
He was the second sonof Mr. John Platt, and grandson of Henry 
Platt, who, with Elijah Hibbert, founded the Hartford Ironworks in 
1854. He was born in 1845, and after studying at Cheltenham and 
Berlin he served five years in the works, and when in 1867 the 
business was converted into a company, under the title of Platt 
Brothers, he was appointed a director. Five years later, on the 
death of his father, he took the position of chairman. He was a 
genial and popular man, and on account both of the size of the 
works and of bis active interest in the affairs of the town, he was, 
as one of our contemporaries puts it, ‘‘as well known as the 
Town Hall.” 


Brivis Exports To Ivaty.—An instance of the favour in which 
Newport coal is held by railway administrations, pag meee com- 
panies, and other large steam coal consumers, is to be found in the 
fact that the Meridionali Railway of Italy has just ordered 
100,000 tons of Newport coal, colliery screened. The contract has 
been taken by Messrs. Powley, Thomas and Co. at the price of 
20s. 9d. c.i.f, Venice and or Ancona and 19s, 9d. c.i.f. Brindisi and 
or Leghorn. The quantities for both together work out at a mea n 

rice of about 20s. 6d. for all the ports, and the shipments are to 
be made from November, 1902, to September, 1903. This Is 
ancther instance of the enormous quantities of Newport coal which 
are being taken by continental buyers, and it would also point to the 
desirability of Newport firms being still more on the alert to 
increase the circle of their clients for Newport coal. 
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LAUNCHES AND TRIAL TRIPS. 


rpoMErHEUS, steamship; built by, Mr. John 
a. Sunderland; to the order of, Hans 
Kier and Co., Drammen, Norway ; dimensions, 
onoft. 6in, by 36ft. 6in. by 6ft. ; engines, 
triple-expansion, 19in., 3lin., 5lin., by 33in., 
pressure 175 Ib.; constructed by, North-Eastern 
Marine Engineering Company; 11 knots on 
measured mile ; trial trip, Sep:ember 2nd. 

Duna, steamer; built by, W. Dobson and Co., 
Low Walker-on-Tyne ; to the order of, the Royal 
Hungarian Sea Navigation “Adria” Company, 
Limited ; dimensions, | 325ft., 45ft., 24ft. 9in.; 
engines, triple-expansion, 21}in., 37hin., 63in., 
by 42in.; constructed by, North-Eastern Marine 
Engineering Company ; 11 knots ; trial trip, Sep- 
tember 3rd. 

TANCRED, steel screw steamer ; built by, the 
Tyne Iron Shipbuilding Company, Limited ; to 
the order of, Wilh. Wilhelmson, Esq. ; dimen- 
sions, 335ft., 48ft., and 27ft. din, ; engines, 
triple-expansion, 24in., 39in., and 66in., by 45in. 
stroke, pressure 180 lb.; constructed by, the 
North-Eastern Marine Engineering Company, 
Limited ; launch, September 4th. 

PERSIANA, steel screw steamer; built by, 
Irvine's Shipbuilding and Dry Docks Company, 
Limited ; to the order of, the British Maritime 
Trust, Limited, of London ; dimensions, 360ft., 
47ft, Yin., and 80ft. 24in. ; engines, triple-expan- 
sion, 25in., 40in., and 67ft., by 45in. stroke, 
pressure 165 Ib. ; constructed by, Richardsons, 
Westgarth and Co., Limited ; launch, September 
4th. 

MorretH, steel screw steamer; built by, 
Robert Stephenson and Co., Limited; to the 
order of, Mr. J. Cochrane Adam, Newcastle-on- 
Tyne; dimensions, 310ft. by 48ft. by 23ft.; to 
carry, 4 tons; engines, triple - expansion, 
pressure 150 Ib.; constructed by, North-Eastern 
Marine Engineering Company; launch, Sep- 
tember 4th. 

ViotlA, steel cargo steamer; built by, R. 
Craggs and Sons, Limited, Middlesbrough ; 
dimensions, 340ft. 8in., 46ft., by 24ft. din. ; to 
carry, 5200 tons deadweight; engines, triple- 
expansion, 24in., 38in., 64in., by 42in., pressure 
160 lb.; constructed by, ichesticce. West- 
garth and Co., Limited ; launch, September 5th. 

NORMAND, steel screw steamer; built by, 
William Gray and Co., Limited ; to the order of, 
Mr, A. Christiansen, Christiania; dimensions, 
304ft. 6in., 42ft. 3in., by 21ft. 9in.; engines, 
triple-expansion, 22in., 35in., 59in., by 39in., 
pressure 160 lb.; constructed by, the Central 
Marine Engine Works of builders; the speed 
averaged 104 knots ; trial trip, September 5th. 

RossLyN, single-deck steel screw steamer ; 
built by, the Northumberland Shipbuilding Com- 
pany, Limited ; to the order of, i. Cory and 
Sons, Limited; dimensions, 350ft. 6in., 48ft., 
27ft. 3in,; to carry, about 6200 tons deadweight ; 
engines, triple-expansion, 24in., 39in., and 66in., 
by 45in. stroke, pressure 180 lb.; constructed by, 
the North-Eastern Marine Engineering Company, 
Limited ; trial trip, September 6th ; 114 knots. 

SALISBURY, steamship; built by, Robert 
Thompson and Son, Sunderland; dimensions, 
320ft., 46ft., by 20ft.; engines, triple-expansion, 
23in., 38in., 62in., by 42in., pressure 160 lb.; con- 
structed by, North-Eastern Marine Engineering 
Company, Limited ; 10-8 knots speed ; trial trip, 
September 6th. 

MIRAMICHI, steamship; built by, Joseph L. 
Thompson and Sons, Limited; to the order of, 
the North Atlantic Steamship Company ; dimen- 
sions, 340ft., 48ft. 8in., by 28ft. 4in.; engines, 
triple-expansion, 25in., 42in., 68in., by 45in., 
pressure 180 lb.; constructed by, John Dickinson 
and Sons, Limited ; launch, September 6th. 








TRADE AND BUSINESS ANNOUNCE. 
MENT 


THe Darlington Corporation have placed an 
order for the supply of meters for the ensui 
twelve months, the number of meters to be orde 
being 100, with Messrs. Ferranti Limited, of 
Hollinwood. 

W. R. RENSHAW AND Co., Limited, Stoke-on- 
Trent, have received an order for 500 special 12- 
ton wagons with steel underframes from the 
North British Railway Company. These wagons 
are to be used for carrying iron ore from the 
docks to the various ironworks, and coal back to 
the docks, 

THE open competition amongst sanitary engi- 
neers for the drainage of Eaton Bray, Bedford- 
shire, has resulted in the plans prepared by Mr. 
J. R, Elliott, Assoc, M. Inst. C.E., of Nottingham, 
being selected as the best, and he has accordingly 
been appointed engineer to carry out the work. 
There were fifteen schemes submitted. 

WE understand that Messrs, Richardsons, 
Westgarth and Co., Limited, engineers, of 
Middlesbrough, have received orders from Mr. 
Ainsworth, of the Consett Iron Company, Limited, 
and Mr, Mannaberg, of the Frodingham Iron 
Company, for some large American type quarter- 
crank blowing engines, which will be unusually 
heavy, as they are for higher pressure. The 
orders have been placed through Messrs. Frank 
C. Roberts and Co., of Phi elphia, who will 
inspect the work during progress, 

BaBvock AND Witcox, Limited, have just 
secured from the Underground Electric Railways 
Company of London, Limited, at Lots-road, 
Chelsea, an order for 128 ¢hain grate stokers 
which are to be used in connection with sixty- 
four boilers recently sold to this company. This 
is the largest order for chain grate stokers that 
has ever been booked at one time, 








A Motor car driver in the service of Mr, 
Harmsworth, of Horse Hall, near Yarmouth 
Was on Tuesday, at Rollesby, fined £10 and 
conte for furiously driving a motor car between 
Martham and Somerton, A constable stated 


we he timed the defendant on two occasions, 
When he was travelling at 38 miles and 20 miles 
an hour respectively, x 





THE PATENT JOURNAL. 


Condensed from ‘The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


—@™ When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


26th August, 1902. 


18,767. Prorecrep Seats, H. and E. Rigby, London. 

18,768. FLAT-BED PrintTinG Presses, W. E. Evans.— 
(A. F. Bechman, United States.) 

18,769. RoLLER-BORNE Sasu-Line, F, J. J. Gibbons, 
London. 

18,770. LaBet Biocks, G. H. E. Schererz, London. 

18,771. Limitina Piay of Extectric Co_iectors, C. 
Tatham, London. 

18,772. Moutpine ArRTIcLEs in Ciay, M. J. Adams, 


mdon. 
18,773. Spricot and Sockxer Joints, J. 8. Reekie, 
mdon. 

18,774. MassaGinG InsTRUMENT, H. Geissler, London. 

18,775. AppLyinc Paint to Fioors, A. Soborski, 
London. 

18,776. MECHANICAL 
London. 

18,777. TrRoLtEy Houpvgrs, A. Thode, London. 

18,778. Gun Brake Apparatus, H. H. Lake.—(//. 
Ehrhardt, Germany.) 

18,779. Poriryinc Waste Liquors, H. H. Lake.— 
(Maschinenfabrik Buckau, Germany.) 

18,780. IRoninG, W. E. Braham, London. 

18,781. CoLp Storacg Doors, T. D. Adams, Liverpool. 

18,782, GuaRps for ELecrric Cars, A. M. Martin and 
J. Tennant, Liverpool. 

18,783. Lusricatinu, H. Haas, Liverpool. 

18,784. CenTRAL Burrers and Coup.ines, G. Johnston, 
Liverpool. 

18,785. Drivinc Apparatus for VEHICLES, G. C. 
Dymond.—-{G. Iegondi and Co., Egpyt.) 

18,786. Etecrric Arc Lamps, H. Bremer, London. 

18,787. PatreRN-caRps for WEAVING, A. J. Boult.— 
(A. Vogelsang, Germany.) 

18,788. Doors of Furnaces, The Patent Regenerative 
Furnace Company, Limited, and R. M. Jones, 
London, 


Movements, O. C. Burdict, 


27th August, 1902, 


18,789, Two-spEED Device for Motor Bicycies, W. 
Johnson, Liverpool. 

18,790. Camp Kitcuen, 8. C. G. F. Astell, Wolver- 
hampton. 

18,791. Weavine Looms, T. Ormerod, Halifax. 

2. Horse Cotvars, J. Stansfield, jun., Liverpool. 

18,793. Evecrric CurRRkENT Macuines, M. B. Ficld, 
Glasgow. 

18,794. NoN-PUNCTURING Pygumartic TiRg, E. B. Killen, 
Belfast. 

18,795. INTERNAL ComBusTion Enoines, F. W. Beech- 
ing, Lincoln. 

18,796. ANTI-vIBRATOR for 
Crossley, Burnley. 

18,797. Oi. Encine for Motors, W. R. Ridings, Bir- 
mingharo. 

18,798. FORE-LIGHTERS, W. 
Standale-Haslolme, Manchester. 

= Kerrie for Domgstic Usz, H. Tidman, Brad- 
ord, 

18,800. Crimpino Macuine for Tins, C. Sangster, 

asgow. 

18,801. Lowgrinc Curtain Pougs, T. Steele and E. G. 
Davison, Glasgow. 

18,802. Bett Conveyors, H. J. T. Piercy.—(W. 2. 
Carie and T. H. Wilson, Transvaal.) 

18,803. Szewina Boors, H. J. Millard and The British 
United Shoe Machinery Company, Limited, 
Leicester. 

18,804. Motor Cycizs, L. W. Huber, G. B. Mercer, 
and Robinson and Price, Limited, Liverpool. 

18,805. FasTENING the Lips of Ketries, G. W. Holden, 
Cardiff. 





INCANDESCENT Gas, B. 


H. Eccles and A. E. D. 


18,806. Exp osives, L. Davies, Glasgow. 

18,807. Lecoines, J. Lochead and W. W. Reid, Man- 
chester. 

18,808. Exectric Bett for Mepicat Purposss, E. 
Smellie, Glasgow. 

18,809. Rottine Macuiygs, J. Cunning, Glasgow. 

18,810. Razor-strorprinc Device, F., R., and O. 
Kampfe, London. 

18,811. Fire-escare, W. J. Holdom, London. 

18,812. PHonocrapus, W. E. Clifton and B. Oaksford, 

mdon. 

18,813. Knrttinc Macuings, W. Arkwright, London. 

18,814. BRapAwLs, B. A. Joule, London. 

18,815. Means for CuLTIVATING PLants, R. B. M. Morris, 
London. 

18,816. Dynamo Exectrric Macuings, The British 
Thomson-Houston Company Limited.—(H. EB. 7. 
Erben, United States.) 

18,817, ELectric Moror Contro. Systems, The British 
Thomson-Houston Company, Limited.—(W. 0. 
Mundy, United States.) 

18,818. ELEcTRIC TRANSFORMERS, The British Thomson- 
Houston Company Limited.—(W. S. Moody, United 
States.) 

18,819, Evecraic Switrcues, The British Thomson- 
Houston Company, Limited.—(C. C. Badeau, United 
States.) 

18,820. Dynamo E.ecrric Macuines, The British 
Thomson-Houston Company, Limited.—(H. G. Reist, 
United States.) 

18,821. Moron Controt Systems, The British 
Thompson-Houston Company, Limited.—(F. E. Case, 
United States.) 

18,822. Soap, F. M. David, Neasden, Middlesex. 

18,823. THeaTtRe Stacks, A. Terraine, London. 

18,824, Exgectric GLow Lamps, 8S. Horvath, London. 

18,825. Boot and Trousgrs’ Protector, C. W. Rusch- 
weih, London. 

18,826. Ticket Hopp, L. Thirion, London. 

18,827. Matcn-sox Hotpgr with Hour Gtass, W. 
Gtinther, London. 

18,828. Burner, F. C. F. Baudoux and J. Plott-Keen, 
London. 

18,829. ARTIFICIAL STONE, 
Williams, London. 

18,830. Extractine, L. C. Reese, London. 

18,831. Fuses for ELtecrric Conpucrtors, J. R. Quain, 
London. 

18,832. Fire-Escarg, W. Bassill, Londen. 

18,833. Purses, C. M. Johnson-Danyell, London. 

18,834. Sions for Apvertisinc, J. A. Batley and A. 
Brooke, London. 

18,835. JAcQuARD Carp-PuncHING Macuing, T. Hill 
and P. Pearson, London. 

18,836. CurTAIN Rivnos, F. G. Mansford, Lo.ndon. 

18,837. Hanp Stamps, W. L. Byers, London. 

18,838. Sprocket Wuex.s, E. Schumacher and J. F. 
Pease and Co., Limited, London. 

18,839. Bett Carrigrs, H. H. Lake.—(J. Weichhart, 
United States.) 

18,840. Recomm Apparatus for Guns, J. T, Dawson and 
G. T. Buckham, London. 

18,841. Bicyctz Houpsr, W. H. Fitt, London. 

18,842. MANUFACTURE of NEEDLES, H. Schoeneweiss, 
London. 

18,843, Stace for CycLE PERFORMANCES, G. Paetzoed, 
London, 

18,844. INCANDESCENT PeTROLEUM Burners, P. Lucas 
and The Allgemeine Beleuchtungs and Heiz- 
Industrie-Actien-Gesellschaft, London. 

18,845. RecoverRIna MetTattic Leap from Org, A. 
Gutensohn, London. 

18,846. CxLosinc Lips of Tins, &c., H. B. Trotter, 


ndon. 
a Pumps, L. A. Desponts and P. A. Godefroy, 


A. G. Salamon and P. 


mdon. 
18,848, MouLps for Castine Tyrz, H. M. Duncan, C. H. 
Prichard, and C, R. Macauley, London. 





18,849. Firerroor Margriay, W. H. K. Bowley and 
J. Lea, London. 

18,850, NON-REFILLABLE Borris, A. I. Jonckheere and 
A. du Lac, London, 

18,851. PREVENTING SLIDE 
Griffith, London. 

18,852. FLoop Gates, G. C. Dymond.—({The Vereingi 
Maschinenfabrik Augsburg and Maschinenbau-Gesell- 
schaft Niirnberg A.-G., Germany.) 

18,853, CaLcuLATING Macuings, G. C. Dymond.—{J/. 7. 
Howieson and F. Spiegerman, United States.) 

18,854. Trottgy Catcuers for Evecrric Cars, P. 
McCullough, Liverpool. 

18,855. Protection of Horszs’ Fret, R. Glover, 
London. 

18,856. Sart and Pepper S#axer, H. F. Thurston, 
London. 

18,857. Psnciis, &., H. C. Freeman.—(M. Meyer, 
Germany.) 

18,858. Mgasurine the Enerey of ELectric CURRENTS, 
W. Stanley, London. 

18,859, GENERATING ELECTRICAL Eneroy, W. Stanley 
and J. F. Kelly, London. 

18,860. Exarngs, C. E. Inglis, London. 

18,861. Printinc Macuines, W. E. Evans.—(H. F. 
Bechmann, United States.) 

18,862. Device for the Transrusion of Boop, J. 
and H. Lieberg, London. 

18,863. Means for Apsoruinc Ammonia W. Smith, 
London, 


Sup of Venicies, F. 
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18,864. Organs, 8. F. Dalladay, Folkestone. 

18,865, Contact BREAKER for Motors, W. J. and 8. C. 
Graham, London. 

18,866. Muves, J. T. Battersby, Heywood, Lancs. 

18,867. Constructinc Gas Generators, C. H. Schill 
and H. G. Hills, Manchester. 

18,868. Psrcussive Toots, W. G. Primrose, Man- 
chester. 

18,869. Lirtinec Jack, W. G. Primrose, Manchester. 

18,870. ExLecrric Generators, M. Walker, Man- 
chester. 

18,871. Power GENERATORS, J. Prentice, Thankerton, 
Lanarkshire. 

18,872. ExgecrricaL Switcnes, H. W. Cox, Notting- 


ham. 
18,873. Macuine for Mixinc Parnt, A. Dalgety, Aber- 
deen. 

18,874. Batt VaLvg, G. Taylor, Camberley, Surrey. 
18,875, Apparatus for Lirtinc SewaGE by ComPRESSED 
Air, A. G. Enock and Coombs, Manchester. 
18,876. Brick-MaKING Macuing, L. and J. Dunwoodie, 





gow. 

18,877. Mitk Bucket and Srrariner, C. Bradbury, 
Birmingham. 

78. Hincss, J. E. Cope, Birmingham. 

»879. BRIcK-CUTTING TaBLEs, H. ‘luke, Leeds. 

18,880. Working TrRaMway Points, J. B. Mather, 
Stafford. 

31. SHaRpenine Kyives, J. Trickett, Notting- 

am. : 

18,882. Clamps for Retort Sranps, F. H. Shaw, Bir- 
mingham 

18,883. Hat-Boxgs, J. Bond, Manchester. 

18,884. MAKING ARTIFICIAL SiaBs, A. Musker, Liver- 





ae 
Rw 


pool 
18,885. Device for Courtine Cycigs, J. Kynaston, 
Liverpool. 
18,886. Exectric INCANDESCENT Lamps, L. Gans, 


London. 

18,887. Securinc Rines to Sueets, G. D. Sykes, 
Huddersfield. 

15,888. AUTOMATICALLY DisTRIBUTING SewacgE, E. R. 
Palmer, London. 

18,889. QUESTION-AND-ANSWER GAME, J. Parkes, Bir- 
mingham. 

18,890, INCANDESCENT Gas Burners, D. Lane and A. 
B. Robinson, Bradford. 

18,891. Apparatus for TeacHiInc Swimmine, J. Dunn, 

Birmingham. 

18,892. Gas Propucers, W. J. Crossley and T. Rigby, 
Manchester. 

18,893, Retarntnc the Sarg of Boots, W. McLellan 
and G. Mellor, Stockport. 

18,894. CENTRIFUGAL Macuinges, G. Pott and R. 
Williamson, Glasgow. 

18,895. CENTRIFUGAL Macuings, G. Pott and A. M. 
Stuart, Glasgow. 

18,896. Lamp-HOLDER, C. H. Worsnop, Halifax. 

18,897. Prorectinc Device for Cuioser Sears, I. 
Franken, Glasgow. 

18,898. Apparatus for Use by Smokers, W. A. Rixson, 
Manchester. 

18,899. Lips for Saucerans, W. P. and D. 8. Gardner, 
London. 

18,900. Compustion Motors, E. Kikut, London. 

18,901. PorTasLe Exvecrric Hanp Fav, ‘E. Stanley, 





mdon. 

18,902. Rartway Carriacgs, D. Erdelbrock, Cologae, 
Germany. 

18,903, E.ecrric Tramway Raits, H. 8. Halford, 
London. 

18,904. FrrE ALARM ALtways Reapy, J. M. Bell, 
Deptfor 

18,905. Porato Scrurr_ErRs, J. Hanson, London. 

18,906. ParLtour Footpau., J. Airs and H. Mirfin, 


London. 

18,907. Maxine Mera.iic Tusgs, A. and A. W. Wylie, 
London. 

18,908. Tosacco-PIPpE IMPROVEMENTS, W. W. Kent, 
Manchester. 

18,909. VenTILAToRS, J. Holden, Burnley. 

18,910. OrnGANIC VEGETABLE Foop Stvurrs, L. Posternak, 
London. 

18,911. Winpow B.urnps, G. Jarrett, London. 

18,912. Wager Lusricator, J. Horvath and Z. Kordik, 
London. 

18,913. Boox Cass, H. Schulz, London, 

18,914. BuRNER for Ort Vapours, J. F. Hoyne, 
London. 

18,915. Recepracie for Stamps, F. Albrecht, London. 

18,916. TREaTING Hemp, H. A. Kribbe and T. Burrows, 


ndaon, 

18,917. PHoNoGRAPH RECORD CyLINpERs, A. N. Petit, 
mdon. 

18,918. WATER-PIPE IMPROVEMENTS, E. Jensen, London. 


18,920. MANUFACTURING INSULATED WIREs, C. Martin, 
London. 
H. H. Lake.—(General 
18,923. E.ectriciry Meters, H. H. Lake.—(Gencral 
Electric Company, United States.) 
18,926. ELECTRICAL TRANSFORMERS, H. H. Lake.— 
Bedford. 
Watson, London. 
18,931. Hig Potentiat Insuators, G. C. Dymond.— 
18,932. Macuings for Moutprne Soar, K. Schnetzer, 
iverpoo! 
18,936. Patent ReEp for Rreson Looms, E. Jérschke, 


18,919. TRAVELLING TruNKs, G. W. Kiderlen.—(G. 
Lifter and Co., Germany.) 
London. 
18,921. Rotters of Gas Hotpgrs, C. C. Carpenter, 
18,922. ELectrRic METERs, 
Electric Company, United States.) 
Electric Company, United States.) 
18,924. Erectric Motors H. Lake.—(General 
18,925. ELectric Motors, H. H. Lake.—(General 
Electric Company, United States.) 
(General Electric Company, United States.) 
18,927. Latue-cut Revexsinc Link, J. J. Morris, 
18,928. CLamps for CLoruss Pras, 8, T. Ellis, London. 
18,929. OpsTRUCTING VISION of Non-sicHTING Eyg, R. 
18,930. MANUFACTURING CompounDs, F. E. Polzeninsy, 
London. 
(The Karlsbader Kaolin - Industrie - Gesellschaft, 
Austria.) 
Liver; 3 
18,933, E.gecTric CAR TROLLEY CatouErs, G. C. Milnes, 
18,934, CiGARETTE Hotpgrs, J. B. G. Martin, London. 
18,935. Stow ComBustion Stovgs, R. Winter, London. 
London. 
18,987. Lockine Drvice for Drawers, 8. J. Gannon, 
jun., London, 





18,938. Gas Hzater, R. Winter, London. 

18,939. ProsecTites for ORDNANCE, E. Engels, London. 

18.940. Trays for PoorocRaPuic Purposss, W. Leinert, 
London. 

18,941. Provgcrites, W. 8. Simpson, London. 

18,942. Gas Lamps, G. Imbert, ndon. 

18,943. PHoroGRAPHIC CamERA Stanp, T. E. Waltham, 
London. 

18,944. Lyrensiryinc of Licut, G. C. Marks.—(La 
Société L. Dittlo, J. Magnin et Cie., France.) 

18,945. PHotocrarHic Cameras, T. K. > 

on. 
18,946. Frxinc Poorocraruic Pictures, T. K. Barnard, 


ndon. 
18,947. Sop1um Hypocutorirg, J. T. Conroy, J. H. 
Shores, and The United Alkali Company, Limited, 
London. 
18,948. Sirtine Apparatus, L. Koch and F. Schrag, 
Lo 


ndon. 
18,949. ComprneD TaLKInG Macurngs, E. P. Riessner, 
London. 
18,950. Gas Buswers, R. Winter, London. 
18,951. Stovzs, R. Winter, London. 
18,952. Gas TURBINES, J. Stumpf, London. 
18,953. Process for Propuctnc Cement, H. Passow 


London. 
18,954. Trimminc the Sores of Boots, A. J. Boult.— 
(United Shoe Machinery Company, United States.) 
18,955. PHonograpus, W. C. Runge, London. 
18,956. DISPLAYING ADVERTISEMENTS, W. Thomson, 


mdon. 
18,957. Automatic CompensaToR, C. P. E Schneider, 


ndon. 

18,958. Directinc the Frow of EvecrricaL ENercy, 
L,. Andrews, London. 

18,959. Porator Diccrrs, G. Ledson, London. 

18,960. Wargrinc Carts for Strezts, L. F. Ottofy, 
London. 

18,961. WHEELS, R. C. Sayer, Bristol. 

18,962. Pouttry Drinkine Fountauss, W. G. Baxter, 
Great Grimsby. 
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18,963. ImproveD ComBINATION Kyirz, A. Bunn, Bir- 
mingham. 

18,964. RECIPROCATING Macuings, J. Peckover, Phila- 
delphia, United States. 

18,965. Fire-Escarges, L. Schramm, Westcliffe-on-Sea, 
Southend. 

18,966 TRoLLey Hzaps, T. E. R. Phillips and F. A. M. 
Allingham, London. 

18,967. FastENtncs for Doors, J. J. James, Birming- 
ham. 

18,968. Canrnet CatcuEs, J. J. James, Birmingham. 

18,969. Music Szats, F. C. Hare, Birmingham. 

18,970. Borrte Fastener for Mingrats, W. Davies, 
Birmingham. : 

18,971. Tyne of Boor Lacgs, W. Lingard, Birming- 

am. 

18,972. Carpinc Enorygs, J. L. Rushton, Manchester. 

18,973. Fryine Pans, E. C. Crook, Bradford. KA 

18,974. ATTACHMENT for Tops of BorT Es, J. E. Pilling, 
Birmingham. 

18,975. BuretaR ALarms, J. A. Kennedy-McGregor, 
Aston Manor, Warwickshire. 

18,976. InvaLip Cuarn, F. P. van den Dooren, 
Leicester. 

18,977. Presses, J. Fielding, Gloucester. 

18,978. Fotpinc Baspy Carriacg, J. W. Carter, 
Southsea. 

— FrreLicHTer, J. Old and K. Clough, Brad- 


ord. 
18,980. Exposep Szats, J. W. Knowles and J. Hayton, 
Bradford. 
18,981. Cootinc Hor Gassgs, E. L. Pease, Stockton-on- 
‘ees. 
18,982. Baxine Tin or Moun, W. Cruse, Stockton-on- 
Tees. 


18,983. Draw Piates of Bakinc Ovens, W. F, Mason, 
Manchester. 3 

18,984. CorKiInG Borr.es, J. J. Chavasseand J. W. Kerr, 
Birmingham. 

18,985. CoNTROLLING RaiLWay Portnts, H. Chapman, 
Sheffield. > 
18,986. AUTOMATIC RANGE- FINDER, A. R. Bastick, 

Falmouth. : 
18,987. Cookinc Urensits, &c., D. Barclay, jun., 


‘ow. 
— Cooxine Ranozs, W. Morrison and J. Baird, 
Ww. 


18,989. WEIGHING Macuinzs, G. Bundy, Liverpool. ‘ 
18,990. Hawp Toots for Cottine Pires, T. R. Ellin, 


Sheffield. t 

18,991. Smoker Avctomatoy, A. Reiss, Baden, 
Germany. 

18,992. Opsect for Sracz Errects, H. Thurstan, 


mdon. 

18,993. Propucine Water for Stace Errects, H. 
urston, London. 

18,904. SELF-FEED Loom Mrcuanism, J, Wilkinson, 


urnley. 

18,995. Cycie for CuiLpren, J. D. Prentice, Manor 
Park, Essex. 

18,996. CoupLine, J. Featherstone, London. 

18,997. Domestic WasHING APPARATUS, P. Connolly, 


ndon. 
18,998. RoLLING or CURLING Tg LEAveEs, H. Thompson, 


mdon. 

18,999. Syemcgs, W. Ring and F. H. Mayr, Halifax. 

19,000. Hanp Brakgs for Wacons, H. 8. Frampton, 
London. 

19,001. Vampsr, S. Macey, London. 

19,002. Hgatinc MATERIALS, A. T. Welch and G. Poole, 
London. 

19,003. Kyrrrinc Macuines, H. Wildt and G. Flad, 
London. 

_, Fioorincs for Bripcgs, A. W. Rammage, 


London. 

19,005. SypHons, H. L. Doulton and R. J. Pleace, 
London. 

19,006. PREVENTING WHEELS SkippING, M. A. Wier, 
Kingston-on-Thames. ; 

19,007. Propucixe a Printine Surrack, G. 8, Christie, 


London. 
19,008. Biinp Corp Catcu, W. I. and J. F. Adams 


mdon. 

19,009. INsULATORY WALL Piatss, J. Tott.—(&. Miller, 
Germany.) 

19,010. Brakes for Cyctes or Veuicies, P. Hahn, 


mdon. 
19,011. Apsustinc ScREw MecHanism, J. Kennedy 
mdon. 
19,012. Corn-FREED DELIVERY ApPaRatTvs, H. Marx, 


ndon. 

19,013. Cut-ours or Fuss Boxss, E. P. Allam, 
London. 

19,014. TREATING Rerracrory Orgs, A. Gutensohn, 
London. 

19,015. Hats, 8. H. Mcerza, London. 

19,016. Tings, H. H. Lake.—(F. G. Saylor, United 


States.) ‘ 
19,017. FusEs for EXPLosivE ProvEcTILes, H. 8. Maxim, 
mdon. 
19,018. GARMENT SurpoRTING WEBBING, C. A. Spurgin, 


London. 

19,019. Hyprautic Conpgensers, C. C. Carpenter, 

mdon. 

19,020. Vatvzs, J. Stott, London. 

19,021. PrREvENTING Smoxine of Locomotive BoILeR 
Furnaces, G. Voigt, K. Pontz, and J. Goossens, 
London. 

19,022. Kerrie, H. Barron, London. 

19,023. ApsusTABLE Hanp Perrorator, L. Thomas, 
London. 

19,024. ELevators, M. Hanford, London. 

19,025. Suspension of Srockines, K. Adshead, 


ndon. 
19,026. Bucketsof DrepcErs and ELevarors, T. Wade, 


ndon. 
19,027. Fitters, G. Gau, London. 
19,028. ConTROLLING the OVER-SATURATION in BoILING 
Baccwants © Sotvtions or Syrups, H, Claassen; 
mdon. 
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19,029. Sscurinc BULKHEAD Doors, H. E. Lynn and J. 
W. Muse, London. 

19,030. Beuus, J. H. B. Hesse, London. 

19,031. GovgeRNors, C. A. Parsons and J. Swinburne, 
London. 

19,032. ConrRottinc Exgctric Trains, T. von Zweig- 
bergk, London. 


19,033. Traps for Srgzam Envainxs, J. P. Ranoe, 
London, 
19,034. Evaporatine Apparatus, R. J. E. von Seemen, 


Liverpool. 
—_ TreatiING Orgs, W. Payne and J. H. Gillies, 
ive! > 
19,036. Crips for PLovcus, J. Lowson and J. Money, 
London, 
19,037. Gauck Guiass Prorrcrors, R. H. N. Lindley, 


mdon. 

19,038. FLUTING PasTeBoaRD, W. L. Wise.—(C. Mansfeld, 
Germany.) 

19,039, PackING ASBESTOS-PACKED Cocks, J. Dewrance, 

ondon,. 

19,040. Rotary Cuarrs, J. A. Wilkinson and G. E. 
Frost, London. 

19,041. ABSORBING VIBRATION in WHEELS, M. Holaubck, 
London. 

19,042. Harness Buck.es, J. C. Triffitt, London. 

19,043. Sprayrine MepicaMeEnts, J. G. Glass, London. 


30th August, 1902. 


19,044. SELF-LUBRICATOR, R. Harrop, Chadderton, 
Lancs. 
19,045. Sgir-actinc Mures, J. L. Rushton, Man- 


chester. 

19,046. Woves Ficurep Fasrics, T. Taylor, Man- 
chester. 

19,047. ComBrneD Steam GeneERaTOR, J. T. Nicolson 
and W. B. McLean, Manchester. 


19.048. Exgcrric Resistances, H, V. Kramer, 
Glasgow. 

19,049. ADsuSTABLE Tension Brackets, C. Showell, 
Birmingham. 


19,050. Startinc Gear for Gas Enotes, T. Duncan, 
Oldham. 
19,051. Horsts, F. Crowther, Halifax. 


19,052. SgtvacE Motions of Looms, J. Speak, 
Burnley. 
19,053. Sarecps for Water Gavoss, J. A. Mason, 


Hapton, near Burnley. 

19,054. Povc-Ponc TasLe TrestLes, R. Waycott and J. 
Tinckom, Paignton. 

19,055. Sarety Lamp, S. A. Cox, London. 

19,056. Paper Satcuet Baa, J., F., A., and C. Chad- 
wick, Oldhain. 

19,057. INSERTING BRIsTLEs in Brooms, J. P. Ditchfield, 
Manchester. 

19,058. Kite Mgssencer, L. Holland, Chariton, Kent. 

19,059. Boor Sock, T. Gibbs, Rochdale. 


19,060. CzNTRIFUGAL Macutings, J. W. Macfarlane, 
Glasgow. 


19,061. Pristine, R. 8S. W. Baird, Glasgow. 

19,062. Rusrer Hee for Boots and SxHogs, H. Holt, 
Cardiff. 

19,063. Piano Stoo.s, E. Crowe, Banbury. 

19,064. Sargsty Hat-prn SHIELD, E. Carlton, London. 

19,065. WATER-SOFTENING APPARATUS, W. McD. Mackey, 
London. 

19,066. SaHarr Forniture for Venicies, R. W. Neale, 
Birmingham. 

19,967. Lirrine Truck, A. H. Higginbottom and A. B. 
Lennox, Glasgow. 

19,068. Mincine Macuryg, A. H. Higginbottom and A. 
B. Lennox, Glasgow. 

19,069. CENTRIFUGAL Macutngs, G. Pott, J. H. and D. 

Y. Cassels, R. Williamson, and A. M. Stuart, 

Glasgow. 

19,070. Sipe Licuts for Boats, G. W. Walker, New- 
castle-on-Tyne. 

19,071. MEcHaNicaL DravuGHT Lamps, P. Waterston, 
Edinburgh. 

19,072. Boor Lacs, J. A. Hawkins, Edinburgh. 

19,073. APPLIANCE for SupporTiING Boots, W. A. Price, 
Birmingham. 

19,074. Sosstrrute for Turpentine, A. Lynch, Accring- 


ton. 

19,075. Rein Hotper, W. H. Jarvis, Manchester. 

19,076. Supports for Umpretias, &c., J. G. Bree, 
Londen. 

19,077. ApyusTaBLE Horse Coiiar, A. Schmidt and K. 
Elsner, London. 

19,078. Recgprac.es for Corns, G. Smith, London. 

19,079. Exgecrricat Pivot Joist, R. W. Braham, 
London. 

19,080. SpgED InpicaTors, P. Braham, London. 

19,081. Pouttry Nust, R. Hole, London. 

19,082. Domestic Firg-EscapE, F. Broom, London. 

19,083. Apparatus for Suspenpinc Currains, M. R. 
Regan, London. 

19,084. CIGARETTE and Marcu Boxgs, J. A. Withell, 
London. 

19,085. CarTRipGE Carrigrs, G. C. Swayne, Glaston- 
bury, Somersetshire. 

19,086. Cigarette Ho.tpgrs, G. C. Kenyon, West 
Derby, near Liverpool. 

19,087. SpeEp Gear, T. W. Barber, London. 

19,088. TreaTMENT of GoLp Org, A. M. G. Sébillot, 
London. 

19,089. Makinc VENEERED Mou.pinos, M. Liepmann, 


mdon. 
19,090. Propuctne INSOLUBLE CasEIN, H. V. Dunham, 

London. 
E. Gardner, 


19,091. PULLEY 
London. 

19,092. Nut-Lock, C. E. H. Hedmont.—(F. W. Haeusgen, 
United States ) 

19,093. PcLLInG Over Macutngs, A. J. Boult.—(United 
Shoe Machinery Company, United States.) 

19,094. Arr Compressors, S. E. Alley, London. 

19,095. PuLLEY Biocks, F. Beken, London. 

16,096. Metat WHEELS, C. D. Abel.—(Rieinische Metall- 
waren und Maschinenfabrik, Germany.) 

19,097. Breakinc Etgectric Arcs, Callender’s Cable 
and Construction Company, Limited, and H. 
Hastings, London. 

19,098. PeRPETcAL CALENDAR, W. S. Warey, London. 

19,099. AuToMATIC VEHICLE CcuPLING, C. J. Baker, 
London. 

19,100. Emprocation, A. Peters and A. R. Waterhouse, 

ondon. 

19,101. Topacco Pipgs, W. Johnson, London. 


BELT APPARATUS, 


19,102. CHecks, O. and A. Schulte-Marmeling, 

London. 

19,103. Box-coverinc Macurnes, C. B. Baldwin, 

London. 

19,104. Metattic Tres for Rarts, M. Berringer, 

London. 

19,105. Meraciic Lear for OnNaMENTING, W. H. Coe, 
mdon. 

19,106. Rotary Enoinegs, E. Legg, Arundel. 

Wee ALIMENTARY PreEpaRaTion, E. D. Bell, 
mdon. 


lat September, 1902. 


19,108. CoLouRING AppaRatvs, F, Kleinertz, Cologne, 
Germany. 

19,109. SusPENDING ELECTROLIERS, I. and. C. Clements, 
Birmingham. 

19,110. ELtecrric Arc Lamps, F. J. Green, London. 

19,111. Infants’ Feepine Borries, J. Goodman, Bir- 
mingham. 

19,112, ELectric TRAMWAY IMPROVEMENTS, G. Wilkin- 
son, Halifax. 

19,113. SHakpeNinc Rock Dritts, G. J. Glossop, 
Leeds 


19,114. ‘SMOKE-BOx Doors, T. F. ard J. H. Braime, 


eas. 

19,115. Brockinc Macuines for Hats, F. Moody, 
Luton, Beds. 

19,116. Harr Pins, R. de Witt, London. 

19,117. Furnaces for StraicHTeninc Bars, B, W. 
Winder, Sheffield. 

19,118. MgrHop of StRaAIGHTENING Rops, B. W. Winder, 
Sheffield. 


19,119.. Musica, InstRUMENTs, G. B. Bradshaw, Man- 
chester. 
19,120. Arr of Kyirtine, G. F. Sturgess, Newquay, 
Leicester. 
19,121. Grinpgr, 8S. Mason, Leicester. 
19,122. HyGroscorgs, R. 8S. Baxter, Broughty Ferry, 
Scotland. 
19,123. Banp Sawine Macurngs, C. H. Clifton, John- 
stone, Renfrewshire. 
19,124. Workine of Cotiiery Cacgs, R. Grundy, Man- 
chester. 
19,125. WugEts for Wincugs, C. W. A. Taylor and J. 
Storey, Seaforth, Liverpool. 
19,126. MecHanicaL Stoxers, J. M. Hurd, Wolstanton, 
Staffordshire. 
19,127. Gotr Batt, T. Cockburn, Newcastle-on-Tyne. 
19,128, ELgectric Heater, E. G. Rivers, Richmond, 
Surrey. 
— Rattway CaRRIAGE Links, J. Bone and M. Read, 
jlasgow. 
19,130. Barometer, P. M. A. Matthews, Broughton, 
Manchester. 
19,131. TRaNsmiTTING the Morton of Gas, J. J. Royle, 
Manchester. 
19,132. VaLvges, J. J. Royle, and Royles, Limited, 
Manchester. 
19,133, DupLex PRINTING Macuings, C, F, Lueth, Man- 
chester. 
19,134. Hip Barus, K. Schmidt, Berlin. 
19,135. ACETYLENE GENERATOR, B. Bailly and V. 
Chauvin, Paris. 
19,136. TaBLE Cire Brackets, J. and J. H. Hewitt, 
ondon. 
19,137. AuToMaTic RELEASE for Kirgs, A. 8. Cubitt, 
Vv. 
19,138. MetTavcuic Packtne for Piston Rops, W. Foden 
and The United Kingdom Self-Adjusting Anti- 
Friction Metallic Packing Syndicate, Limited, Liver- 


pool. 

19,139. Stamp Dampkr, F. W. Currington and 8. Robin- 
son, Wisbech. 

19,140. Motive Powrer Enoines, R. D. Smillie, 

Ow. 

19,141. Macurygs for EmpossinG, H. and W. Thompson, 
Sheffield. 

19,142. Burninc Sap-1ron, B. C. Smith, Karsas City, 
United States. 

19,143, WeaR-LEVEL Hee, F. H. and A. Whitton, 
London. 

19,144. Brakes for Motor Cycuigs, F. 
London. 

19,145. ILLuminant, A. J. Boult.—(J/. G. Massie, United 
States.) 

19,146. ANNEALING Apparatus, J. J. Tynan and W. O. 
Duntley, London. 

19,147. Door Hanp.gs, 8. Fader, London. 

19,148. New ADVERTISEMENT ReEcistTers, A. Meindl, 
London. 

19,149. CENTRIFUGAL W. B. Smith, 

mdon. 

19,150. ‘* Tung Sueets of Music,” N. Collins, London. 

19,151. WaTeRPROoF CONVERTIBLE CaPE, A. L. 
Wyatt, Thames Ditton, Surrey. 

19,152. Wire Matrressss, A. Linard, London. 

19,153. METAL-SHEARING Macarng, H. H. Lake.—(B. 
Wesselmann, Germany.) 

19,154. Grinpinc MILL, J. Freymuth, London. 

19,155. Account Fors, W. T. M. Dobson, London. 

19,156. MANUFACTURE of FiLgs, P. R. Peiseler, Barmen, 
Germany. 

19,157. METAL-SHEARING Macuines, H. H. Lake.—(B. 
Wesselmann, Germany.) 

19,158. WHEELS, T. W. Barber, London. 

19,159. Evg-GLasses, C. A. Day.—(0. Arndt, Germany.) 

19,160. ‘‘ DREDGING Buckets,” C. Pay, London. 

19,161. Stanp for FLower Ports, &c., R. W. Scates, 


Oxborrow, 


SEPARATORS, 


19,162. PHoroGRAPHIC PRINTING FRAME, W. G. Wood, 
London. 

19,163. Baspy Jumpsrs, 8. 8S. Bromhead.—(#. C. Smith, 
United States.) 

19,164. FLUID-PRESSURE H. J. Hedden, 
London. 

19,165. Hose Supporters, H. E. Crandall, London. 

19,166. C1IGAR-ROLLING Macutng, G. C. Marks.—(W. A. 
Turner and F, W. Hartirell, United States ) 

19,167, Apparatus for BLEACHING Fasrics, P. McKee, 
London. 

19,168. StTopPpERING up Gas Mains, A. 
London. 

19,169. Bett Fasteners, H. Lewis, Birmir gham. 

19,170. Borers Heatep by Hyprocarsons, G. I. 
Rockwood, London. 

19,171. PuriricatTion of Fats and O1ts, C. Fresenius, 


BRakEs, 


Postley, 


ondon. 

19,172. OpgraTinc Trotitgy Arms, E. Limauge, 
London. 

19,173. No application for this number. 

19,174. WooL-scourinc Macutinery, F. L. Whitney, 
London. 

19,175. Strincinc Tennis Rackets, G. G. M. Harding- 
ham.—(W. D. McNeil, Natal.) 

19,176. PLues for CiGaRETTEs and Pips, D. Strauss, 

mdon. 

19,177. Cash ReaistErs, H. J. Haddan.—(The National 
Cash Register Company, United States ) 

19,178. OxipIsInc OrGanic Compounps, ©. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

19,179. Jorntine Tusess, E. B. Caird and T. J. Rayner, 
London. 

19,180. Barus, J. Zwiebel, London. 


19,181. Batt or Rotter Ciutcues, J. O. Peters, 
London. 
19,182, Fastentncs for Gioves, &c, A. Greif, 


ndon. 
19,183. SgpaRaTInG Mitk, C. A. and UO. W. Hult, 


mdon. 

19,184. TaBLes, P. €md H. Bloemink, London. 

19,185. Boor and SuHog Fasteninos, R. Snapper, 

mdon. 

19,186. ADJUSTABLE SPANNER, J. Butterweck, W. 
Tegethoff, and Heyden and Kiufer G. m. b. H., 
London. 

19,187. Tupe Cieangrs, C. D. Garbutt, Liverpool. 

19,188. InrLatinG Devices for LirE-BELTs, J. Ewing, 
jun., London. 

19,189, Marine Lirz Preservers, J. Ewing, jun., 


mdon. 
19,190. PLayinc Inpoor TaBLE Game, J. H. Powell, 


mdon. 

19,191. Measurinc InstRuMENTs, W. Moseley, 
ndaon, 

19,192. CIGARETTE-MAKING Apparatus, A. G. Katzky, 
ondon. 


19,193. Carts, A. Drew, London. 
19,194. Compasses, A. H. Atteridge, London. 
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19,195, AERO-HYDRO-METALLURGY, J. Price, London. 
19,196. Skivinc LeaTuER, C. H. Keats, Brocton, near 
Staffs. 
a Movtuprrgece fer SmMoxinc Pipes, H. Simon, 
on. 


19,198. BacTgRiocipAL Lamp, W. Hartle, Burslem, 
Staffs. 

19,199. FeEprnc AppaRATus for THRASHING MACHINES, 
. Atherton and T. W. Tilbrook, Haverhill, 
Suffolk. 

19,200. Brackets, TABLE Tennis, &c., J. E. Parker, 
Birmingham. 

STRAW - TRUSSING MacuHing, R. Harrison, 
Carlisle. 

19,202. Furnaces, W. Warner, Nottingham. 

19,203. Winpow Sasu Fasteners, R. G. Shakel, 


mdon. 

19,204. Pomps, J. and F. H. Haviland and J. Farmer, 
lasgow. 

19,205. MintatuRE Bow.inc ALLEY, A. Seaforth, 
Ow. 


19,206. TRAMCAR Sgats, T. Wilde, Manchester. 
19,207. Catico Printinc Macuings, The Calico 





Printers’ Association, Limited, and W. W. Wilson, 
Manchester. 





19,268, TROLLEYs for ELxctric Traction, 8. Roberts, 
Manchester, 
—— Steam Borvers, J. T. Bailey, Wallsend-on- 
Cc. 


19,210, BrEaD-ToastiNG Devicg, O, Eastwood, Eland, 


19,211, WatgR Poot Enaing, T, Buchanan, Newcastle- 
on-Tyne. 

19,212. Courtine for Raitway Veurcigs, D. Ne'son, 
Manchester. 

19,213. GLazina Roors, &c., W. D. Cleland, Liver- 


pool, 

19,214. Waist Banp for Skirts, W., J. A., and J, 
Gaunt, Leeds. 

19,215, Cuatrs, J. Fisher, Manchester. 


19,216. Organ “Soto” ArracuMENT, 8S. Howard, 
Manchester. 

19,217, CASH-REGISTERING TiLL, A. E, Mitchell, 
London. 


19,218, Stgam Traps, W. J. Poole, Glasgow. 

19,219, WATER-HEATING Apparatus, H. F. Docherty 
and A. M. Craig, Glasgow. 

19,220. KircHen Kanogs, H. F. Docherty and A. M. 
Craig, Glasgow. 

19,221. FLusaHina Water Cisterns, T. R. Proctor, 
Edinburgh. 

19,222, MANUFACTURE of Dyep Wappino, H. and W. 
Longley, Derbyshire. 

19,223. Stay for HinceD Winpows, L. Foehling, Man- 
chester. 

19,224. MgTaLtic RarLRoap Tixzs, W. 8. Dodd, Glas- 
gow. 

19,225. Storace Barreries, W. Fairweather.—(Th¢ 
International Battery Company, United States.) 

19,226, TaBLEs, R. Hutchinson, Sheffield. 

19,227. Dry Sgats for Tramcars, J. H. Makin, 
London. 

19,228. Brxpinc and ReE-sinpiInc SuHeer Music, W. 
Taylor, London. 

19,229. Brakes for Roap Veurcugs, T. Parker, Roydon, 


ssex, 

19,230. PLantinc PotaTogs and Sgxps, C. L. Jervis, 
London. 

19,231. Casks, W. T. Butler, London. 

19,232. ANTI-VIBRATORY Supports for INCANDESCENT 
Gas Burners, J. Gilchrist, Dundee. 

19,233. INpicaTING the Rats of Spggp, A. D, Chalmers 
and A. J. Ryan, London. 

19,234. ManuracTuRING Nitrate of Limg, J. Price, 
London. 

19,235. PoRTABLE PLatrorM, J. Downs, London. 

19,236. HOLLOW-HEADED Rivets, The bifurcated Rivet 
Company, Limited, and A. A. Beesley, London. 

19,237. VEHICLES, C. W. Hunt, London. 

19,238. Trivets, J. G. Williams and J. J. Christie, 
London. 

19,239. SUPPORTING a CusHION in PosiTIoN on a CualrR, 
F. Blood, London. 

19,240, Tape NgeEpLe, M. A. and W. Dorling, London. 

19,241. Rotary Enaines, W. H. Lock and W. T. 
Carter, London. 

19,242. Go_r Ciuns, E. J. Byrne, London. 

19,243. Tires and INTERLOCKING FLOOR COVERING, A. 
Flood, London. 

19,244, ADJUSTABLE Brackets for CoryicE Povgs, J. 
Rawlings, London. 

19,245, WuHgELs and Tires for Veutcuigs, E. I. Brad- 
dock, London. 

19,246. AC&TYLENE Gas 

mdon. 

19,247. Coatinc Macutng, G. Carlson, London. 

19,248. ConsTRUCTION of SHips, W. Porritt, London. 

19,249. INsTRUMENT for Lanp SuRvEyino, G. Brewer. 

A, Ljungstrom, Germany.) 

19,250, Tension Devices for Loom Suvrries, J. E. 
Tichon, London. 

19,251. NON-REFILLABLE Botrie, N. C. Schumacher, 

mdon. 

19,252. DamprER Reocutator for Furnaces, 8. Coats, 
London. 

19,253. Tennis Racquets, B. J. B. Mills.—(J/. 
McDonnell, Ceylon.) 

19,254. Provgction of ANIMATED PictrurRgs, J. Bianchi 
and T. J. Harbach, London. 

19,255. ACETYLENE Gas GENERATORS, H. H. Lake.— 
(The Railroad Gas Lighting Company, United States.) 

19,256. MacHINgEs for CLEANSING Borries, W. J. Cun- 
ningham, London, 

19,257. Topacco-sTRIpPING Macuines, H. H. Lake.— 
(J. A. Hutcheson, United States.) 

19,258. CycLe Brakgs, J. P. Jorgensen, London. 

19,259, Domgstic CoaL-noxgs, H. Brent, Ryde, Isle of 
Wight. 

19,260. Drivinc Pottey, J. W. Mackenzie. — (?P. 
Amalberti, France.) 

19,261. RatLroav SIGNALLING System, A. W. Kuee, 
London. 

19,262. StitcHep Seams, G. H. Dimond, London. 

19,268. Commutators for Enoines, E. M. Preston, 
London. 

19,264. Buttons, E. Miiller and A. Fritsche, London. 

19,265, Frre-aros, W. J. Turnbull and W. H. Bofinger, 
London, 

19,266. Baos, J. H. Dovener, Liverpool. 

19,267. Cement Compositions, G. C. Dymond.—({ WW. 
P. Thompson, Italy.) 

19,268. RoLLER Coasters, C. H. Pfuntner and C. B. 
Cole, Liverpool. 

19,269. SHoots for LoapInc or DiscHaRrGIne, C. Brosig, 
London, 

19,270, MANUFACTURE of Steet Rats, A. W. Richards 
and J. E. Stead, London. 

19,271. Makino Boxes from Papgr, E. T. Pollard and E. 
L. Behrmann, London. 

19,272. INCANDESCENT KLECTRIC Lamps, A. W. W. 
Miller, London. 

19,273. SicuT-FEED Lupricators, W. 8. Tyler, London. 

19,274. Pivot BiapE Joints for RAaILway CRossiNGs, 
W. Watts, London. 

19,275. VaLvE Gear, H. Lentz, London. 

19,276. Apparatus for STaRTiING Racks, C.-B. Wacheux, 
London. 

19,277. MAINTAINING SCBMARINE Boats in a Hort- 
ZONTAL Position, A. H. Atteridge, London. 

19,278. Sarety Wetcuts for Supmarine Boats, A. H. 
Atteridge, London. 

19,279. AppaRATUs for WrapPinc Boxes, C. Winter, 
London. 

19,280. WaTER Tursines, E. Roth and R. Kollmann, 
London. 

10,281. PREVENTION of SipE Suip of the WHeExs of 
VeHIciEs, C. J. Baker, London. 

19,282. Reversinc Gear for SteaM Enornes, H. Lentz, 
London. 

19,283. ELECTRIC TRANSMISSION GEAR, J. Johnston and 
A. E. Dobbs, London. 

19,284. SIGNALLING APPARATUS, J. R. Mead and A. B. 
Robinson, London. 

19,285. Inpicators, J. 8. Baughman, London. 

19,286, Coverines for Carts, 8. W. Wortley, London. 

19,287. Toots for AprLyinG Mertat Fittincs, J. V. E. 
Thiollier, London. 

19,288, Pocket Knivzs, E. Kaufmann, London. 

19,289. Two-stRokE CycLe ExpLosion Motor, G. M. 
Vali¢re, London. 

19,290. ConpENsING Apparatus, E. R. Edson, London. 

19,291. ELecrric Burciar ALARMS, H. J. dan.— 
(Topifer and Schiidel, Germany.) 

19,292, Braceets, H. J. Haddan.—(B. Stein and Co., 
Germany.) 

19,293. ADVERTISING AppaRaTus, A. J. Kahn, London. 

19,294. BurcLaR ALARMs, P, Lievens and G. Jahn, 
London. 


Generator, J. Bacher, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





694,702. CompounD ENGINE AND VALVE THEREFOR, S, 
M. Vauclain, Philadelphia, Pa.—Filed November 


2nd , 1900. 
Claim.—{1) The combination of high and low-pres- 





sure cylinders, with a valve chest having a central 
port connected to a series of steam supply, ports 
each side of the central port communicating with the 
high-pressure cylinder, ports at cach end of the ch 4 
communicating with the low-pressure cylinder vit 
adjacent to the low-pressure cylinder ports, commer 
cating with an exhaust passage, a valve consisting ts 
three annular sections provided with passages in th ‘i 
external surfaces, said sections being rigidly ¢ nec 4 
to the valve rod, having passages through them a 
annular openings between them, said openings being 
in communication with each other and with both pis 
of the valve chest through the passages in the inter - 
in the said sections of the valves, substantially Fd 
described. (2) The combination of high and jow. 
pressure cylinders having a valve chest, a centra] port 
in said chest connected to a source of steam supply 
ports on each side of the central port communicating 























with the high-pressure cylinder, ports at cach end of 


the chest communicating with the low-pressure 
cylinder, ports adjacent to the low-pressure 
cylinder ports, communicating with an exhaust, 


a valve consisting of a cylindrical section, having 
fixed to it a valve rod, said section having an 
annular depression in its external surface, a similar 
cylindrical section on each side of and similar to the 
first section held to the same and supported indepen- 
dently of the valve rod by longitudinal ribs, said sec. 
tions also having annular depressions in their external 
surfaces, all of the said sections being hollow and 
thereby allowing free passage of fluid from end to end 
of the valve and also to the interior of said sections 
from the space between the same, substantially as 
described. 

694,783. TURRET DRILLING, MILLING, AND Tappixe 
Macuing, 4. DP. Quint, Hartford, Conn.—Filed 
June 12th, 1900. 

Claim.—A turret machine having a frame, a head 
movable longitudinally on the frame, mechanism 
carried by the head and operated by means supported 
by the framé for feeding the head, a turret mounted 
on a hub projecting from the head and rotatable ina 

lane parallel with the plane of movement of the 

Sal. a continuously rotatory shaft supported hy the 








head, a spindle carried by the head and extending 
diametrically in the turret, independent rotary tool- 
holders borne by and projecting radially froim the 
turret, mechanism in the head and connecting the 
shaft and the spindle for rotating the spindle, and 
means for connecting the spindle with either one of 
the tool-holders in the turret, substantially as 
specified. 


694,958. APPARATUS FOR CooLING CEMENT CLINKER 
OR OTHER GRANULAR MATERIALS, C. L. Galschinl, 
Copenhagen, Denmark.—Filed July Sth, 1901, 

Claim.—(1) In an apparatus for cooling cement 
clinker or other granular materials, the combination 
of a pivoted incline provided with openings inter 
mediate of its ends to permit a current of air to pass 
through the clinker whereby same is cooled while 
passing down the incline, and means for rocking 
incline. (2) In an apparatus for cooling cement 


said 











clinker or other granular materials, a receptacle dee 
vided with a top comprising a series of steps arrapg© 
on a curve to carry the material to be cooled and Lah 
vided with air passages to permit the air to enter rd 
receptacle, means for exhausting the air from t “ 
receptacle so as to produce a current of air throug : 
the material on its top, and means for jarring ot 
receptacle so as to cause a movement of the materia 
in relation to itself and also a movement of trans: 
mission on the steps. 
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DETERIORATION OF STEEL FROM VIBRA- 
TION. 


BrittLe steel, it would appear, is always with us. 
However carefully the specification as to the chemical 
composition and the mechanical and thermal treatment 
of the steel may have been drawn up, however long- 
established and trustworthy the firm of steel-makers may 
be, however conscientiously the testing may have been 
carried out, there is something lacking from absolute 
assurance that the shaft or bolt will not suddenly break 
asunder and perhaps lead to disaster. The tenacity of 
the steel may be ample, its elastic limit high, and its 
ductility satisfactory as measured by elongation and 
reduction of area per cent. It may even stand the severe 
test of bending double when cold without any sign of 
rupture. Yet it may without warning snap like glass 
under the influence of stresses far below its elastic limit. 
In a large number of cases of such “ accidents ” the lead- 
ing characteristics are the same. No great fault can be 
detinitely brought home either to the maker or to the user. 
Qn examination the composition is pronounced to be 
defective—it is probable that exception could be taken to 
the composition of a surprisingly large proportion of 
finished steel products. The phosphorus or the sulphur 
or the silicon is too high, or the carbon and manganese 
are not quite what they should be. Then it is pointed 
out that there has been segregation, so that the composi- 
tion of some parts is not so good as that of others. The 
microscope shows that part of the section is coarsely 
crystalline, owing to improper heat treatment, and minute 
internal flaws are numerous; cracks may even be visible 
on the surface. Mechanical tests on pieces taken from 
near the fracture show that the tenacity of the steel is 
low and its ductility trifling. In fact, taking everything 
into account, it is surprising and a matter for thankfulness 
that the fracture did not take place sooner, and if the 
spindle has been in use for a considerable time it is felt 
that the steel must have been ina very different condition 
when it was new. It is evident that it has deteriorated 
from long use ; the assumption is frequently made that the 
steel has become crystalline from the effects of vibration, 
and itis generally agreed that no blame can be attached 
to anyone. 

Now it is obvious that this is not satisfactory either 
to the steel-maker or the mechanical engineer whose 
reputations are at stake, or to the user whose ship is adrift 
in mid-ocean or whose motor car is stranded by the road- 
side. The word “ Kismet” carries with it little consola- 
tion in the West, and some questions still remain un- 
answered by any such verdict. It may be assumed for 
the present that steel really does deteriorate and become 
fragile under the action of vibration or shock, if only to 
avoid the necessity of explaining why fracture takes place 
sometimes after a few minutes, sometimes after a few 
months, and sometimes after many years of use. For 
there is little evidence on which such an explanation 
could be based. After making this assumption, however, 
the following questions present themselves with some 
urgency: Does the steel deteriorate by becoming “ crystal- 
line”? Or is the change unaccompanied by any change 
in the size and shape of the crystals? Are there other 
causes of the deterioration ? Are all kinds of stee] equally 
liable to become brittle in this way? If not, what classes 
of steel are exempt, and by what methods of testing can 
they be distinguished? In fact, to sum up, in what 
direction does safety lie ? 

Unfortunately in the present state of our knowledge 
these questions cannot be definitely answered, and an 
exhaustive discussion of them is forbidden alike by con- 
siderations of space and a regard for the patience of the 
reader. One may hope, in view of the activity with which 
researches on metals are now being pushed on, that before 
long there will be no room for doubt in respect of any of 
these questions. In the meantime it will be sufficient to 
state briefly what can be said in answer to them. 

It should first be noted that steel is always crystalline— 
that is to say, itis always entirely composed of crystals—so 
that what is meant by “ becoming crystalline ” is that it 
will now break with a “crystalline” instead of a 
“fibrous ” fracture, or that the structure will be coarse 
crystalline instead of porcellanic or fine crystalline. The 
view, however, is more and more gaining ground, espe- 
cially among metallographists, that the importance to be 
attached to the appearance of the fracture of steel has 
been over-estimated in the past, and that this appearance 
may be misleading. It is certain that the appearance 
depends on the method of causing the fracture, as 
shown years ago by David Kirkaldy, slow rupture 
due to bending or tension favouring the production 
of a fibrous fracture by drawing out the individual 
grains into fibres, whilst a sudden blow tends to produce 
a crystalline fracture, no time being allowed for the 
clongation of the grains. It is in the same way that putty 
may be shattered by a blow from a hammer, and that 
certain kinds of good soft vanadium steel may be broken 
into splinters by impact. The difference between static 
and dynamic stresses, though not recognised by the old 
methods of testing, is a real one, and if disregarded will 
assert itself with startling effect. When, therefore, mild 
steel, believed to be fibrous, is found on breaking under 
vibratory stresses to yield a crystalline fracture the result 
1s not surprising, and might better be regarded as an 
indication of the kind of stress which has caused the 
rupture than as evidence that the metal has become 
“crystalline ” under the action of vibration. 

_ A different case is presented when metal believed to be 
finely crystalline turns out to consist of coarse crystals. 
Here there can be no deception to be unmasked. The 
study of polished and etched sections of the metal under 
the microscope would probably confirm the impression 
conveyed at the first glance that the size of the grain is 
excessive ; but unless part of the original metal has been 
kept unused in order to compare its structure with that 
of the used portion, no conclusive evidence of crystalline 
growth under vibration can be obtained. It would be 





necessary to make the comparison by the use of polished 
and etched specimens, for, as indicated above, the 
examination of fractures gives less trustworthy results. 
In a single experiment made some years ago by H. M. 
Howe in this way on a trip-hammer bolt, no difference in 
the crystalline structure of the bolt broken after a four- 
months’ run and that of the unused part could be detected, 
and he therefore concluded that the granulation and 
crystallisation of iron under vibration and shock was a 
myth. Nevertheless it would be more satisfactory if 
there were more of these very simple experiments on 
record to support the single negative result obtained by 
Howe, for in the light of later researches re-crystallisation 
under shock seems probable. For example, it was proved 
by Outerbridge in America in 1896 that repeated shocks, 
instead of making cast iron brittle, have exactly the 
opposite effect, and produce a molecular annealing by 
which the cooling strains in castings are removed, and 
the toughness materially increased, although the tensile 
strength is but little altered. It is evident therefore that 
something of the nature of re-crystallisation must take 
place in cast iron, and it is difficult to believe that nothing 
of the sort could occur in steel, especially where internal 
strains exist. 

Moreover, it can be shown that any change in the form 
and dimensions of the crystal grains in steel that would 
be likely to take place at ordinary temperatures and 
under stresses below the elastic limit of the material, 
would almost certainly result in an increase in size of the 
grains. In fact, there would be a tendency for such a 
change to be spontaneous, and any rise in temperature 
or any application of force such as a shock, which would 
tend to reduce the cohesion of the particles and render 
them more mobile, would assist the growth. Any 
increase in the size of the grains would doubtless corre- 
spond with a decrease of toughness; but this is all theory, 
and what is wanted is further experimental evidence. 
Until this is obtained it is perhaps the safest course to 
assume that such growth in the crystals, with its accom- 
panying increase of fragility, is trifling, and may be dis- 
regarded from a practical point of view. 

What, then, is the cause of the deterioration of steel 
when subjected to the repeated action of dynamic 
stresses each of which is slight—zi.e, far below the elastic 
limit of the metal? Some years back an eminent 
engineer expressed his disbelief that “any originally 
sound structure, in which no portion is ever stressed to 
the elastic limit, can give way by what is known as 
fatigue.” This seems at first sight to be almost a truism ; 
but it must be remembered that, scientifically speaking, 
there is no such thing as an elastic limit. Apart from 
theory, moreover, micrographic investigation has made 
it almost certain that injury may be inflicted on certain 
steels by stresses which do not cause perceptible per- 
manent deformation. When steel has been damaged in 
this way fracture appears to be usually preceded by the 
appearance of numberless microscopic flaws. In certain 
cases these micro-flaws will be found mainly in inter- 
granular material, as, for example, when segregated 
sulphide of iron is present in the dangerous laminated 
forms observed by Arnold and Andrews. In fact, as 
Arnold has pointed out, any cellular structure in which 
the “ cell walls ” are composed of material different from 
that within them is dangerous, owing, for one thing, to 
the fact that frequently the coefficient of contraction of the 
cell-contents is not identical with that of the cell walls, so 
that the steel before it is used may be already far on 
the way to disintegration. In other cases, however, the 
fracture occurs mainly along cleavage planes in crystals, 
while the intergranular matter, if there is any, remains 
uninjured. Here, again, after fracture has taken place, 
examination by the microscope of polished and etched 
specimens often reveals the presence of numbers of minute 
flaws in the metal near the surface of the fracture. Most 
of these are quite undeveloped, but a few are of sufficient 
magnitude to be called incipient fractures, and the 
leading characteristic of the latter is that they are 
parallel to the main fracture. They indicate what is 
probably the real effect of vibratory stresses acting on 
steel essentially fragile and unsuitable to withstand 
shocks. One may picture those crystals in which the 
direction of the planes of cleavage correspond with the 
strain most frequently experienced, giving way one after 
the other, especially those near the surface, until the 
fortuitous occurrence of a number of them near together 
with similar orientation starts an incipient fracture, and 
this, under a continual succession of suitable stresses, 
travels until the separation is complete. Flaws would, 
of course, be less likely to be caused by tensile stresses 
acting in a direction parallel to the cleavage planes of the 
crystals than by those acting transversely, and so when 
the crystals are minute and their cleavage planes lie in 
all directions, so that only a few are transverse to the 
stress, the flaws would not be serious. On the other 
hand, the larger the crystals the more dangerous the 
fracture of a single crystal would become. Nevertheless 
it may be well to repeat that such deterioration need only 
be feared when unsuitable material is in question. 
Essentially fragile steel deteriorates rapidly, but in tough 
steel, really suitable for the work it has to do, deteriora- 
tion would be probably almost imperceptible. We have 
no present intention of advocating the use of the micro- 
scope as a necessary adjunct of the testing machine. 
There are many objections to such a course. Although, 
however, micrographic analysis is byno means a perfected 
science as yet, even now the use of the microscope in 
testing would enable the engineer to reject much faulty 
material which would pass the old tests well enough. 
Testing by impact on notched bars like micrography is 
still in its infancy, but here again there is great hope that 
it will yield valuable results in distinguishing between 
tough and fragile steel. 

To sum up, the conclusions to which the work of the 
last few years appears to point are that the deterioration 
of steel under vibration is less potent as a cause of 
fracture than the use of faulty material; that any de- 
terioration that may occur is not likely to be due mainly 





to re-crystallisation in the cold during use, but is due to 
the gradual cleavage and breaking-up of the crystals 
already present with the production of minute flaws, and 
that the varieties of steel likely to undergo rapid deteriora- 
tion under vibratory stresses, although they cannot be 
distinguished by the old methods of testing, will, it may 
be hoped, be ultimately recognised and rejected by the 
use of the new tests, which have not yet been generally 
accepted. 








THE IRON AND STEEL INSTITUTE. 


THE RHE'NISCHE STEEL WORKS. 

In our last impression we said that instead of dealing 
with several of the visits paid by the members of the Iron 
and Steel Institute to works near Diisseldorf, we should 
confine our attention toone. The Rheinische Stahlwerke, - 
near Ruhrort, may be regarded as typical of the very best 
modern German practice. Founded in May, 1870, and 
constantly improved since, it appears to us to be impos- 
sible by any outlay of capital or selection of situation to 
be able to make steel at a less price than it is produced 
here ; and for this reason we believe that while what we 
have to say cannot pretend to be detailed information, 
it will yet, within the space available, convey much that 
may be read with interest, and possibly profit, in Great 
Britain. The dominant factor in the system is that 
enormous quantities of that special class of steel work in 
which competition is keenest, namely, girders for 
buildings, are made without any expenditure of fuel 
beyond that required in the blast furnace, which works 
out roughly at about one ton of coke per ton of cast iron. 
There are no gas-producers, no heating or reheating 
furnaces, no open hearths. Even the soaking pits are 
not helped. It will be seen, therefore, that the cost of 
fuel is reduced to the lowest possible point ; and when 
we ade that labour is also reduced to the lowest point 
perhaps possible, we have said enough, we think, to show 
that a good deal remains to be learned, or at all events 
adopted in certain districts at least in this country. 

On Friday, September 5th, the members of the Institu- 
tion Jeft Diissel-orf by train at 9.8 am. for Duis- 
burg, Oberhausen, and Ruhrort—that is to say, three 
distinct parties travelled by the same train, a limited 
number in each. We are concerned at present only with 
the last, or “ E” trip—that to Ruhrort. A run of about 
half an hour took the party to Duisburg, a town of 
extremely narrow and crooked streets. Here the party 
entered two electric tramcars reserved for their use, and 
began a run of nearly three-quarters of an hour to 
Ruhrort. We doubt if tramcars are run by electricity 
through any other streets so narrow and so crooked as 
those of Duisburg, which is an interesting and pros- 
perous, straggling old town. The tramcars reached 
Ruhrort about 10.30, and two parties were formed, one 
going to the Phenix Works and the other to the 
Rhenische Stahlwerke. In many respects the Pheenix 
Works resemble the last named, but are rather more 
varied in their products. 

The Rhenische Stahlwerke are situated close to one of 
the many basins on to which the river Ruhr’ opens. 
Before going further, it is well to explain that between 
Duisburg and Ruhrort is situated the largest inland 
port in the world, and enlargements are being made every 
year. Reference has already been made to the port in 
our account of the meeting of the Inland Navigation 
Congress, in our issue for July 18th. The river Ruhr 
joins the Rhine here, and advantage is taken of the fact 
to establish communication with the sea at Rotterdam. 
For this purpose barges are employed the like of which 
are only to be found on the Great Lakes in America 
They are extremely handsome vessels, and kept in as 
perfect order as though they were yachts or men-of-war. 
They carry from 600 tons the smallest to about 1800 
tons the largest. They ply between Rotterdam and 
Ruhrort and Duisburg. They are towed by two kinds of 
tugs, the one of small dimensions generally with twin 
screws; the others are large paddle boats with powerful 
engines, which take as many as seven barges of 1500 
tons each—or, say, 10,000 tons in all—at once against the 
current of the Rhine. The cost of freight between 
Rotterdam and Ruhrort—over 90 miles—is 2 marks, or 
about 1s. 11d., per ton—a rate impossible if the quantities 
dealt with were not large. The barges are for the most 
part engaged in carrying ore to the works and taking 
finished products away. The ore comes from Spain 
and Sweden, and is put into the barges at Rotter- 
dam. Most of the ironworks in the Ruhrort 
district have collieries of their own, but some coal 
is brought in by barge. At the time of our visit ore 
was costing at the works about 14s. per ton, running 
50 to 54 per cent. After the works had been visited, 
two small towing steamers took two parties on board, 
about twenty in each, and preceded by the police launch 
to pilot us, a tour was made through the various basins, 
which in a way remind one of Barry docks, except that, 
as the Rhine is not tidal at Duisburg, there are no lock 
gates. In every place the work has been carried out in 
the most thorough fashion, and all conceivable provision 
is made for facilitating the business of the port, which is 
increasing rapidly. It was crowded with shipping, all of 
the same type; great handsome barges and many 
fine towing steamers. The barges are steered by very 
large rudders, which are worked by horizontal wheels 10ft. 
or 12ft. in diameter, placed on a high circular poop, with 
an awning above. The horizontal steering wheel seems 
to be in general use on this part of the Rhine, being 
anything from a couple of feet in diameter up, according 
to the size of the barge. 

The Rheinische Steel Works Company, with a capital 
of £1,350,000, controls, first, the Meiderich Works; 
secondly, the Centrum Colliery at Wattenscheid; and, 
lastly, the iron ore mines at Algringen. The ore is 
brought in barges alongside a species of quay, along 
which runs a very large and long gantry, fitted with a 
steam traveller, which carries grab buckets. Thee 
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buckets, filled in the barge, are then hauled inland along 
the gantry and the ore is deposited in large heaps, and 
from thence taken by rail to the blast furnaces. These 
last aresome distance from the water, and no doubt there 
is a certain amount of expense and loss caused by tran- 
shipment. On first entering the works the visitors 
passed a large battery of gas-fired boilers, and then the 
coke ovens. There are four batteries of Otto Coppée 
coke ovens. These have already been fully described in 
our pages. It will be enough to say that, as yet nothing 
has been done in the way of utilising bye products ; but 
steam is made in thirty-five boilers with the waste gas. 
The output of coke is 850 tons per day. 1t is not so bright 
as English coke, but appears to be hard and of fair 
quality. The coke is pushed out of the oven by a steam- 
worked ram and falls down an iron-plated ramp into a 
yard, where it is quenched with water from ahose. There 
are two blast furnaces, each 80ft. high and one nearly 90ft. 

The blast is heated by seventeen Cowper stoves, of 
which two are generally left off for cleaning or repairs. 
The ore smelted is nearly all Spanish or Norwegian, a 
small quantity of minette from the company’s own mines 
at Algringen being used. The blast furnaces do not 
present any remarkable features; they appear slender, 
although they have 20ft. boshs. The waste gas is used 
in part for heating forty boilers, and in part, after being 
freed from dust, in driving gas engines. One of these, by 
Cockerill’s, is of the trunk piston type, 600 indicated horse- 
power. It is employed in driving a dynamo supplying 
current for lighting and power. When first put down 
the company heard from Seraing that it would 
not be necessary to extract the dust, the gas coming 
from a considerable distance through a main pro- 
vided with dust pockets and discharge valves under- 
neath. After the engine had been at work for 
about a month, however, instructions to fit a dust 
separator were received from Messrs. Cockerill. This 
was done at considerable expense, but no trouble 
had been met with before, and the engineers of 
the Rheinische Works are disposed to regard the separa- 
tors as a superfluity. The Cockerill engine indicates 
about 600 horse-power. The second engine, in course of 
erection by the Maschinenbau-Actien Gesellschaft, Nurn- 
berg, will indicate 750 horse-power. The fly-wheels 
of these engines have cast iron rims. The spokes, or 
arms, are of steel plates, bolted to the rim and to the 
wheel boss in couples. Both the engines are for generat- 
ing electricity for light and power in the works. The 
blowing engine house contains a number of old-fashioned 
horizontal blowing engines, and three comparatively new 
vertical compound engines; two of these are 3500 indi- 
cated horse-power each, and one of 5000 indicated horse- 
power. This is perhaps the finest blowing engine we 
have ever seen; it is of enormous proportions. The 
time available in the blowing engine house was too 
short to permit close examination. It will be seen that 
there is at all events plenty of power available for driving 
the furnaces, the collective output of which is 900 to 1000 
tons per day with a pillar of blastof 15 lb. They are tapped 
every six hours. There are no pig beds. The iron is run 
into ladles, which hold about 17 tons, and is then taken 
away to the mixers, of which there are two, each of 
which will hold 250 tons. The mixer very closely 
resembles enormous Bessemer converters. It lies in 
an inclined position on trunnions, the tail end being sup- 
ported by a hydraulic ram, and the mouth being covered 
by a circular door lined with firebrick, and suspended by 
a chain from the roof. At the upper side near the tail 
end is a large port covered normally by a sliding door 
lined with firebrick, which can be hauled by a windlass 
and chain nearer to the mouth end of the vessel. There 
are two lines of rails at different levels. On the highest, 
the ladle full of cast iron direct from the blast furnace is 
brought in, and the filling door being opened, the contents 
of the ladle are tipped into the mixer. When iron is 
wanted for the converters a ladle is brought in on the 
lower line of rails, and the tail end of the mixer being 
raised by the hydraulic ram, molten metal is poured into 
the ladle and taken thence to the converters, of which 
there are four of 15 tons each. In the converter depart- 
ment there are besides a small furnace for heating ferro- 
manganese and a cupola for melting spiegeleisen. All 
the plant is of the most improved type, and every opera- 
tion is carried on with military precision. The manager 
in control is in a kind of signal-box. A bell is rung to 
call attention. It means “stand by.” Everything else 
is done to the sound of a boatswain’s whistle. Very few 
men are employed. There is no noise or shouting, or giving 
of orders, and the cleanliness of the whole place is 
remarkable. 

It will be understood that the whole process is 
“Thomas,” that is to say, only basic steel is made. The 
casting ladle is provided with two tapping holes, so that 
two ingot moulds are filled at once. The ladle moves 
down the rank of moulds, which are at rest; when the 
metal is sufficiently cool itis stripped, and the ingots are 
placed in the soaking pits until wanted. 

The visitors were next taken to the rolling mills. A 
2}-ton square ingot was passed through what is called a 
cogging mill, but is really a breaking down mill, driven 
by horizontal engines. The rolls in this mill are 3ft. 7}in. 
diameter and 9ft. 7in. long; some of the rolls weigh as 
much as 22 tons. The ingots are broken down at a 
tremendous rate, the speed of the mill being high, and the 
draught very heavy. The rolls are closed 2in. at each 
pass. When sufficiently reduced the ingot is passed on 
to a live roller bed, and brought toa horizontal shears, 
which cut it in half, and the halves are then transferred 
by finger travellers to a splendid three-high double mill. 
The rolls are 8ft. 3in. long and 33}in. in diameter. This 
mill is driven by a compound vertical engine of 4000 
indicated horse-power. The stroke is 5ft., and as the 
engine makes 100 revolutions per minute, the piston 
speed is 1000ft. per minute. The fly-wheel, which is 
some 25ft. in diameter, weighs 100 tons. The visitors 
saw the ingot of which we have spoken converted into 
girders about 14in, deep by 4in. across the flanges. Many 


objections are urged against the three-high mill, but | 
the performance of this particular plant must have gone 
far to convince the most sceptical that for making girders, 
at all events, there is nothing equal to it. The absence 
of noise was a distinguishing feature, and as everything 
is done by machinery very few hands areemployed. The 
great engine was always ready with the store of energy in 
the huge fly-wheel to rush the girder through the rolls. 
There is none of the loss of energy always incurred when 
reversing mills are employed. No one thinks of econo- 
mising steam with such engines. But economy is not 
only sought, but obtained, when a compound high-speed 
engine of large size is run as this engine is. It was 
erected last year, and notwithstanding the rate at which 
it runs it has given no trouble whatever. 

From the mill the girders were followed to the hot 
saw, where they were cut up into marketable lengths; 
then to the straightening press; and, finally, to the 
girder bed, or store. The finish of these girders left 
nothing to be desired, and it is a fact to be taken to heart 
that, from the ore to the girder, all the fuel required was 
about 25 ewt. of coke per ton of girder. 

The plant in the rolling mill is of the most complete 
description, Above the rolls runsa gantry, on which travels 
an electrical driven crab capable of lifting 150 tons. | 
Much has been said in our pages of late about the cost of | 
changing rolls. In this mill, however, the difficulty is | 
solvedin a way original and audacious; not the rolls alone 
are changed, but the whole mill, housings and all. The 
crab is brought over the mill, to be moved. The tumbling | 
boxes on the roll necks are taken off. A few keys that 
secure the housings to the bed plate are driven out. The | 
crab then picks up the mill, carries it away, drops it down 
in a place reserved for it, picks up another mill, with | 
different rolls, and carries it to the bed plate, where it is 
keyed, the tumbling boxes replaced, and rolling re- 
commenced. The whole operation can be carried out in | 
a very short time. We saw a mill weighing about 120 | 
tons picked up and carried along the gantry and 
back again. We believe that there is only one other 
place in the world where this system is adopted, namely, 
at the Loraine Steel Works in the United States. The 
necessary plant is, of course, very expensive ; but at the 
Rheinische Steel Works cost seems to have always been 
a secondary consideration, anything which will reduce 
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the cost of manufacture and facilitate production being 
it seems deemed well worth the money. 

In all that we have written it must be remembered 
that we have confined ourselves to describing what was 
actually seen by the visitors. Time did not suffice for 
going through the whole of the establishment. No visit 
was paid to the so-called old works, which are still 
employed. In these there are four open-hearth steel 
furnaces of 10 tons capacity. The output of two of 
these averages 125 tons of steel per day. The steam 
hammer forge and rail mill are situated in the old works. 
The new works, which we have dealt with, were started 
in November, 1900, and since that date the old basic 
converters have laid idle. The total number of hands 
employed by the company is at present 3800. 

We mentioned above that the visitors were taken in 
two steam vessels through the basins of the port of 
Ruhrort. This trip was made after the steel works had 
been seen, and it ended in landing the visitors close to 
the Schiffer-Bérse zu Ruhrort, a handsome edifice with 
a fine hall, very beautifully decorated, in which an admir- 
able luncheon was providel by the hospitality of the 
directors of the Rheinische, Phoenix and Laar Companies. 
The chair was taken by Herr Hemholtz, managing director | 
of the Rheinische Stahlwerke, supported by Herr H. Kamp 
managing director of the Phenix Works, Herr Priismann, 
chairman of the Ruhrort Harbour Commission, and Herr | 
E. Carp, deputy-mayor of Ruhrort. The proceedings | 
terminated with the return of the visitors to Diisseldorf. 

We cannot sufficiently express our sense of the | 
courtesy and hospitality shown by all the leading officials | 
of the company, and particularly Herr von Kraewel, who | 
left nothing undone or unsaid to promote the happiness of | 
their guests. In conclusion, we may say that a most 
interesting pleasure trip was made on Saturday into | 
the hilly Remscheid district, where across the valley is | 
thrown the loftiest railway bridge in the world, namely, | 
the Kaiser Wilhelm Briicke at Miingsten. This bridge 
has been very fully described and illustrated in our im- | 
pression for Jan. 20th, 1899. After luncheon the party | 
proceeded to Vohwinckle, and thence by the suspended | 
railway to Elberfeld. As we shall have a good deal tosay | 
about this railway in a future impression, it will suffice | 
now merely to mention it. From Elberfeld the party | 
returned to Diisseldorf. 

Concerning the doings of the party that went on to the 
Saar district we shall write at another time. } 
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THE CROSS-CHANNEL PASSENGER 
STEAMSHIP SERVICES, 
No. XVII.* 


In addition to the three paddle steamers mentioned in 
our last article, which formed the nucleus of the passenger 
service fleet of the Great Eastern Railway Company ; 
the year 1864 saw three other paddle boats added to it, 
These were, the Richard Young, built by Dudgeon 
Brothers, of Cubitt Town; and the Harwich and Rotter. 
dam, by Simpson and Co., of Pimlico. All these vessels 
were subsequently converted into screw cargo steamers, 
the Avalon and Richard Young being made single screws, 
the former sold out of the service, and the latter after 
conversion renamed the Brandon, still belongs to the 
railway company and carries cargo between Harwich and 
Rotterdam. The Harwich and Rotterdam, paddle 
steamers, were in 1871 also converted by Earle’s Ship. 
building Co., of Hull, into twin-screw cargo boats, the 
latter being re-named the Peterboro, but both stil] 
remaining the property of their first owners. 

The next additions to the Great Eastern Company's 
fleet were the Claude Hamilton in 1875, built by John 
Elder and Co. at Fairfield; the Princess of Wales in 1878, 
by the London and Glasgow as Company ; the 
Adelaide by the Barrow Shipbuilding Company in 1880; 


| and the Lady Tyler in the same year by F.and W. Smith 


of North Shields, this vessel being the last of the paddle 
boats built for the Great Eastern Railway Company's 
cross-Channel services. 

As the Princess of Wales was the largest vessel 
employed in the company’s Channel service in 1880, and 
was fitted with what were then considered fairly large 
engines of the oscillating type, we give in Fig. 2, page 279 


| an illustration of this fine vessel as she appeared afloat 


when just leaving port. She was an iron paddle steamer 
265ft. 5in. long, S0ft. 4im. beam, and 14ft. 2in. deep, and 
was fitted by her builders with a pair of oscillating direct- 
acting surface-condensing engines of 400 nominal! horse- 
power, the cylinders being 68in. diameter, with a 7ft. 
piston stroke. Externally, as will be seen from our 
illustration, the vessel had a graceful appearance, her 
elaborate decorations heightening the effect as she sits 
on the water. Internally great care was taken to adapt 
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the arrangements for the comfort and convenience of her 
assengers. Accommodation was provided for 
155 first-class in her saloon and sleeping berths aft, and for 
90 second-class in her fore cabin, which so far as comfort 
and fittings were concerned, was far superior to what 
is generally found; but it was considered that as in- 
tending travellers became aware of the immense 
advantage to be gained by adopting the Harwich route 
to and from the Continent, they would be certain to avail 
themselves of the Great Eastern Railway Company’s line 
of steamers, their comfort and convenience were made a 
first consideration, with the result of an extensive increase 
in the passenger traffic. 

The Lady Tyler being the last’ of the paddle boats 
built for the cross-Channel service of the Great Eastern 
Railway Company, and differing both in type of vessel 
and propelling engines from the Princess of Wales, we 
give in Fig. 3, page 279, an illustration of her. She also 
was an iron built vessel, 261ft. long, 30ft. 2in. beam, 
13ft. Sin. deep, and had a water draught of 8ft. 9in. As 
the engines with which she was fitted by Messrs. R. and 
W. Hawthorn, of Newcastle-on-Tyne, embraced a novelty 
in their design possibly unknown to the younger genera- 
tion of our readers, we illustrate them on the two fol- 
lowing pages, which show he disposition in the vessel, 
and elevations and plans of the cylinder details, &c. 

From these drawings it will be seen that the Lady 
Tyler’s engines were of the combined “steeple” type, 


| one we believe not at all common with south-country 


marine engineers at the date of their construction, but 
which we understand worked very satisfactorily ‘a the 
vessel to which they were applied. 

On an inspection of our illustrations on pages 273-4, 
it will be seen that the machinery as a whole consisted 
of two sets of three-cylinder engines, each set com- 
prising one high and two low-pressure cylinders bolted 
together, the high-pressure being placed between the 
two low-pressure, and each set disposed in line in a 
fore-and-aft position in the vessel, with the centres of 
the high-pressure cylinders immediately under the star- 
board and port paddle shaft cranks. The diameters of 
the cylinders were 83in. and 44in. for high and low- 

ressures respectively, the piston stroke of all being 
5ft. The distribution of the steam to each set 
of cylinders was effected by one slide valve on 
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the high-pressure, actuated by Marshall’s valve gear. | 


The piston-rods of the three pistons were attached 
to one crosshead, as shown on page 273, and the 
piston strokes being simultaneous, motion was imparted 
by means of connecting links to an upper gudgeon work- 
ing in guides formed in the A-shaped side frames. To 


the centre of this gudgeon, the upper end of the connect- | 
ing-rod proper was attached; its lower end taking on to | 


the paddle shaft crank pin in the usual way; both ends 
being fitted with brasses and made adjustable. 
surface condenser with 2800 square feet of tube cooling 
surface, placed athwartships, directly forward of the 
engines, received the exhaust steam from the four low- 
pressure cylinders; the air pump was attached to the for- 
ward side of the condenser, and was worked by a bell crank 
lever, actuated by a large excentric keyed on the paddle 
shaft, centrally between the two cranks; the bilge and feed 
pumps were worked from the air pump crosshead. 

In our illustrations below an elevation of the 
three cylinders of one engine bolted together is shown; 
the middle, or high-pressure cylinder showing the ports 
for the steam distribution to each, while below are 
vertical sections through the centres of the high and low- 
pressure cylinders respectively, and a sectional plan of 
one set of cylinders taken through the centre of the 
main exhaust port. 

Steam was supplied to the engines of the Lady Tyler 
by two double-ended cylindrical boilers 18ft. long by 
12ft. 6in. diameter, at a working pressure of 701b. per 
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square inch. The boilers had 6200 square feet of heating 
surface, and 195 square feet of grate surface. The engines 
drove a pair of paddle-wheels 22ft. diameter, each fitted 
with ten feathering floats, 9ft. long by 3ft. wide, at 324 
revolutions a minute, which gave the vessel a speed of 
13} knots an hour. 

Twin-screw steamers for passenger service having 
rapidly come into favour for cross-Channel work, in 1883 
the Great Eastern Railway Company had built for it by 
Earles’ Shipbuilding Company, of Hull, the two new 
steamers Ipswich and Norwich, which were of iron con- 
struction, each 260ft. long, 31ft. 3in. beam, and 15ft. deep 
under deck. These vessels were fitted with two inde- 
pendent sets of two-stage expansion inverted cylinder 
engines of 2000 indicated horse-power, the cylinders 
being 30in. and 57in. in diameter, with a 8ft. piston 
stroke, supplied with steam of 80 lb. pressure per square 
inch by ordinary cylindrical boilers. Each set of engines 
drove a three-bladed screw propeller 9ft. diameter, which 
gave the vessel a normal sea going speed of 14 knots an 
hour. These vessels were followed in 1886 and 1889 by 
the new steel twin-screw steamers Cambridge and 
Colchesier, by the same builders, which were 280ft. 6in. 
length, but of the same beam and depth as their prede- 
cessors, and fitted with the same type and power of engines. 

Their route to the Continent was by way of Harwich 
and Rotterdam; but in 1893 the much shorter one vid 
Harwich and the Hook of Holland having been opened, 
anew vessel, specially built for the service by Earle’s 
Co., and named the Chelmsford, was first put on it. In 
Fig. 4, page 279, we give an illustration of this fine ship, 
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which is built wholly of steel of special strength for the 





service, and has the following principal dimensions :— 
Length, 300ft.; beam, 34ft. 6in.; depth under deck, 16ft. 
She has two complete decks, and a partial shelter or 


awning deck. Accommodation in the amidships part of 
the vessel is provided for 230 first-class passengers, while | 


that for second-class, to the number of 68, is provided aft. 
The first-mentioned includes a well ventilated, lighted, 
and beautifully furnished general and dining saloon, a 
ladies’ saloon, and a cosy deck smoking saloon. 
state-rooms, of which a number are on deck, and the 
numerous sleeping berths below are fitted with every 
modern convenience for the passengers’ comfort, they being, 
with the rest of the ship, lighted throughout by electricity. 

The propelling machinery of the Chelmsford, designed 
by Mr. A. FE. Seaton, the late managing director of Earles’ 
Shipbuilding Company, consists of two complete and 
independent sets of inverted three-cylinder triple-expan- 
sion engines, the cylinders being 26in., 89}in., and 6lin. 
diameter, with a piston stroke of 3ft. They are placed 
abreast of one another on the port and starboard sides of 
the engine-room, with the cylinders inclined towards the 
centre line of the ship, the bed-plates being bolted to 
extra strong engine seatings, and the engines well tied 
together to prevent the vibration so frequently noticeable 
in vessels fitted with fast-running propelling machinery. 
The surface condensers, having cylindrical wrought iron 
bodies with cast iron ends, are placed in the wings in the 
engine-room, the cooling water being circulated through 
them by two 12in. centrifugal pumps, which are con- 
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to its fleet, all of them being built by Earles’ Company, of 
Hull, and fitted with triple-expansion twin-screw engines 
of 5000 indicated horse-power, combining, like the 
Chelmsford, all the latest improvements in passen er 
accommodation and propelling machinery. . 

In 1897 a further addition was made to the already fine 
passenger fleet of the company in the twin-screw steamer 
Dresden, designed by Mr. Seaton, and built and engined 
by Earles’ Company, she being the last of the “fleet 
constructed at this old-established shipyard. This 
vessel, of which we give an illustration in Vig, 5 
page 279, is a somewhat larger and more powerful 
steamship than the three last mentioned, as she has 2ft 
more beam and more propelling power, her dimensions 
being :—Length, 802ft.; beam, 38ft.; and depth of hold 
16ft. Gin. She is built with a long partial awning deck and 
poop, and a raised forecastle. On the awning deck is g 
large deck house, in which are the first-class dining 
saloon, ladies’ room, state rooms, oflicers’ berths, and 
mess room, kc. On the lower decks, and quite forward 
of the machinery and boilers, are the first-class state 
rooms, with separate compartments for ladies. The total 
number of first-class passengers provided for is 296, 
The accommodation includes a special state room 
intended for the use of distinguished travellers. The 
second-class accommodation is also of a very comfort. 
able kind, being situated in the poop and after ‘tween. 
decks, provision being made for twenty passengers. An 
efficient system of ventilation by fans is adopted, so as 
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nected across the ship, so that each pump can pump 
through either or both condensers ; these pumps being so 
arranged as to draw water from the bilges and discharge 
overboard. 

Steam is supplied to the main engines by five single- 
ended return-tube three-furnaced cylindrical steel boilers, 
worked at a pressure of 160]lb. per square inch, which 
are in two groups of two and three respectively, in two 
boiler-rooms, separated by a water-tight bulkhead which 
can be closed, and the boilers worked under moderate 
forced draught. Boiler feed-water is supplied by two | 
powerful duplex Worthington pnmping engines, either of | 
which is capable of feeding the whole of the boilers | 
through its own range of pipes when the engines are | 
working at full speed, the water being drawn from tanks | 
in the engine-room and the pumps controlled by auto- | 
matic float géar. A donkey boiler worked at 90 |b. 
pressure per square inch supplies steam for these feed 
pumps and for all the other auxiliary machinery on board; 
which consists of an evaporator for boiler feed, a feed- 
water heater, air fans for ventilation and forced draught, 
electric light and steering engines, steam winches and 
capstans. 

The Chelmsford, as shown in our illustration—Fig. 4— 
is schooner-rigged, with two pole masts, and has good 
appliances for the rapid handling of luggage and light 
cargo. On her official trial the mean results in speed attained 
in a run extending over six hours was 18°2 knots an hour. 

The success attending the Chelmsford on this new route 
—Harwich-Hook of Holland—induced the Great Eastern 
Railway Company in the following year—1894—to add 
three sister ships—the Berlin, Amsterdam, and Vienna— 














to obtain an ample supply of fresh air, and steam coil 
stoves are provided for heating the vessel throughout. 
The propelling machinery of the Dresden consists 
of two independent and complete sets of three-cylinder 
inverted triple-expansion engines of 5200 indicated horse- 
power; the cylinders being 26in., 39}in., and 63in. in 
diameter, with a 3ft. piston stroke; steam being provided 
by five steel single-ended cylindrical boilers, worked at a 


| pressure of 1601b. per square inch. To assist the vessel 


in keeping up her speed in calm weather, and to ensure & 
regular supply of air to the furnaces, large fans are fitted 
in an air-tight flat extending over the boiler space. 

The Dresden is similarly rigged to the other late 
additions to the owning company’s fleet. Water ballast 
for trimming purposes is fitted, and she has Tate’s patent 
derricks and gear for the rapid handling of cargo and 
baggage. Her boat deck serves as a passenger shelter 
from rain, and a convenient promenade in fine weather. 
The vessel’s normal speed in ordinary weather is 18 knots 
an hour. 

In point of passenger comfort, the vessels of the Great 
Eastern Company’s fleet are not excelled if even equalled 


| by any steamers on the cross-Channel service, they all 


sail under the British flag, and are consequently subject 
to the stringent regulations of the British Board of Trade 
as to safety and life-saving appliances. In case of acci 


dent to one set of the propelling engines, the vessel can 
proceed at a speed of 12 knots an hour with the other set. 

Of the very latest addition to the passenger fleet of the 
Great Eastern Railway “Company, viz., the very fine twin 
screw-steamer Brussels, we shall have something to say 
on another occasion. 
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accommodation is dredged from 20ft. at the shore end of | 
the jetties to 30ft. as a low-water maximum at their 

extremities, ample provision will be attained for all 
future requirements. 

The first works to be undertaken are the extensions to 
the South Pier, more especially its outer arm, 1200ft., at 
right angles to its present length. The completion of 
that work will have the effect of protecting the wharfage | 
which is to be provided on the north side of the South 
Pier, and will also facilitate the reclamation work at 
A BC, which it proposed should be put in hand at the 
same time. 

At an early date, and for similar protective purposes, | 
it is suggested that the long concrete block mole forming | 
the outer wall of the new harbour should be proceeded | 
with, at all events to a sufficient height and width to | 
ensure calm water in the enclosed harbour. 

To the outside critic it would seem that, while ample 
provision has been made in the far future for the various 
connections between the docks and the railway system, | 
in the early days, owing to the vast amount of other | 
work which has the preference over this particular sec- | 
tion of the scheme, the connections willbe of an insufii- | 
cient nature. It is quite clear that until the foreshore at 
B HE C has been reclaimed, as well as that at A BC, | 
the connections between railway and dock must be | 
effected on the makeshift principle. Traffic between 
these points is probably more congested at Capetown 
than at any other important shipping centre in the world. | 
On the other hand, traffic between the ships and the 
wharf is in an equally unsatisfactory condition. At the 
present day the sailing ship that can land its cargo within | 


| 


tive or six months of its arrival accounts itself lucky. The | 
authorities, therefore, have to face the problem, in carrying 
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| pumping and de ivering 
| claimed at the rate of 


out by the Harbour Board. Presumably, too, though no 


| mention is made of it, the extension of the north break- 


water would be put out to contract. 

It is also recommended that the following plant should 
be ordered in the first place :— 

Two hopper dredgers of 1000 tons capacity each, and capable of 
filling their hoppers at about 2000 tons per hour. 

Four stationary reclamation dredgers, consisting of ordinary 
barges or floats fitted up with the necessary pumping machinery 
and delivery pipes. Any floats for supporting the latter to be 
supplied at Capetown. Thee dredgers to be each capable of 
sand on to the foreshore area to be re- 
500 tons per hour, up to a distance of about 
2000ft. from the vessel. 

With regard to the cost of the various works in con- 
nection with this scheme, I append the estimated 


figures :— 


(1) Extension of South Pier elbow southward— £ 
Pier 1200ft. long on harbour side, with a depth of 
water over 40ft., fully equipped with sheds, electric 
cranes, railways, roads, lighting, water supply, 
surface drainage, &c. .. So Sel seach ARSE beat cos 
(2) Widening of south arm— 
Quay wall 2200ft. long, with a depth of water vary- 
ing from 20ft. at inner end to over 40ft. at outer 
end, fully equipped asabove ... ... ... ... ... 321,000 
(3) Quay wall and reclamation—A B—from root of South 
Pier southward to Adderloy-street Pier-- 
Quay wall 3300ft. long, with about 20ft. depth of 
water at low water, fully equipped as above ; and 
reclamation of about 9facres ... ... ... ... ... 525,000 
(4) Adderley Pier— 
Pier 2675ft. long, fully equipped as above ... $62,000 
(5) Extension of quay wall and reclamation—B, H, and 
onwards—south of Adderley Pier, including rubble 
mounds— 
Quay wall 1350ft. long, with about 20ft. depth of 
water Glow water 3... ck, a se ee RT 
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OUTPUT AND PROFITS IN STEEL 
MANUFACTURE. 


In moving the adoption of the report, at the annual meeting 
in Glasgow, on the 8th inst., of the Steel Company of 
Scotland, Limited, Mr. William Lorimer, the chairman, said 
it would be a welcome variation in the monotonous experiencg 
of recent years if it were unnecessary for him to lament that 
the dividend offered a very inadequate return on the capital 
invested in the company. They had done an enormoys 
business ; the weight of finished steel was in excess of that of 
any previous year; the value of the sales was considerably 
more than a million sterling. Out of that great turnover 
however, they were unable to ask the shareholders to divide 
more than something like £11,000, which was equal to 2} per 
cent. This dividend, in a manufacturing concern, looked like 
pretty poor business—although in this case it was equal to 
more than 5 per cent. on the present price of the shares, and 
to some shareholders it was a good deal more—but the 
explanation was comparatively simple, although in some 
respects. disappointing. The productive capacity of the 
company was in excess of the ordinary demand, ang 
it was, therefore, only in times of pressure that they 
were able to obtain really remunerative prices for 
their work. Even then they were constantly living in terror 
of getting short of orders. The on cost charges of such an 
establishment as theirs were really enormous. If they put 
off a furnace here or a mill there they felt it immediately 
in their work, and if they were compelled to work only haif 
time the result was simply disastrous. How narrow their 
margin of profit was would be understood when he told them 
that if, during the past year, they had obtained only 6s. a ton 
more for their products than they actually did, they could 
easily have paid 10 per cent. Notwithstanding all this, they 
were perfectly satisfied that they had done quite as well as 
any of their competitors who were similarly situated as 
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PLAN OF CAPETOWN HARBOUR, SHOWING PROPOSED EXTENSIONS 


out the earlier portion of their new programme, as to 
whether it is better to be possessed of ample wharfage, 
so that they can land their goods more readily, without a 
chance of being able to get rid of them when they are 
landed, or to provide railway facilities for removing goods 
which, for want of sufficient wharfage accommodation, 
they are unable to land. 

Though, by continued apathy, the authorities have 
brought this dilemma upon themselves, one has no wish 
to be hypercritical, now that they appear to be setting 
themselves seriously to overcome the difficulty. I 
point it out, however, in passing, to make it clear 
that, even if the whole scheme is put in hand 
immediately, and prosecuted with the greatest vigour, the 
merchant and shipper who trades with this port cannot 
for some time hope to find any improvement as far as the 
handling of their goods is concerned. The work is a 
vital necessity, and the scheme is a comprehensive and | 
a good one. In the immediate future it will bring profit 
to many—to engineers, contractors, manufacturers, and to 
the working man. Some day it should prove a lasting 
blessing to this Colony; but in the meantime the shipping 
arrangements will be as chaotic as ever. 

It is to be hoped, however, that during the period of 
transition shippers_will not have forgotten that there is 
such a port as Capetown, and have got into the habit of 
trading with South Africa through other channels. 

It is too early now to gointo a more detailed descrip- | 
tion of the work to be done and the methods to be | 
employed in carrying it out. The time for that will be 
when the scheme, in one form or another, has been 
definitely accepted by the Government. Suffice it here 
to say, that it is suggested that tenders should be obtained 
from contractors for the construction of the long con- 
erete block mole, and possibly for the quarrying of the 
necessary stone, in the neighbourhood of Capetown, the 
construction of the Adderley-street pier, and the railway 
quay. The rest, it is recommended, should be carried 


(6) Moles from Craig’s Battery, founded on rock— 
Concrete mole, 9ft. above low water, average 
height 43ft., 7000ft. long 2... ewe 

(7) Shormnwater Grams... ns seh cee | oe 

(8) Temporary timber jetty, for railway purposes ... 

(9) Breakwater extension— 

Concrete block breakwater, 1000ft. long... 

(10) Dredges— 

Two hopper dredges of 1000 tons capacity, 
atthe, esis MO eee 

Four stationary reclamation dredges of a 
capacity of 500 tons per hour to a maxi- 
mum distance of 2000ft. ... ... 1... 

Piping and floats... ... 


756,000 
85,000 
35,000 


325,000 


80,000 


3,561,757 





Total... 


Messrs. Coode, Son and Matthews have been the 
London consultants to the Capetown Harbour Board 


since the inception of harbour works in Table Bay, and | 


some years ago prepared a scheme for improvements and 
certain extensions on a limited scale. 


one. In other matters, more particularly in the direction 
and placing of the jetties, the present schéme differs 
from the earlier one. In Messrs. Coode’s scheme there 
was no question of reclaiming foreshore, without which 
the elaborate project of the present day could not have 
been entertained. ‘ 

Tn justice to the Harbour Board, it should be mentioned 
that since the war their actions have been crippled by 


| the fact that the military authorities appropriated for 


their own use the whole of the south pier, thus rendering 
useless for commercial purposes a large portion of their 


| or qualification, there never was a greater delusion. 
| criticism might have been fairly well justified had the com- 
| pany been content to live upon their past reputation, or had 
| they been content to leave the works as they were seven 
| years ago, but this was very far from being true. 


Certain of the | 
features of their plan have been worked into the present | 
aorta ras f revolutionised the whole establishment from 





wharfage. They reckon that with certain improvements 
to their existing accommodation, which are nearing com- 
pletion, that they will, before the néw ‘scheme is put in | 
hand, be able to handle imports’ and exports to the | 
amount of 2,000,000 tons annually. 


themselves—that is, those who had no adjuncts to their 
steel-making, had to buy their raw material, and did not 
possess blast furnaces, or mines, or coal ports. Last year 
presented a story of fluctuating prices, with the balance just 
always against them. On the whole year the average, as 
compared with the previous year, was this—their steel 
realised 26s. 8d. per ton less, while the fall in pig iron was 
only 13s. 9d., and in coal 3s. per ton, so that on the relative 
cost of raw material and finished steel the balance was several 
shillings against them. To those who complained that the 
prospects of the future were not satisfactory because the 
works were old and inadequate, and were not in a position to 
compete with others, the chairman said, without ——P 
Such a 


In 1894 
they had a loss on their working of between £16,000 and 
£17,000, and in 1895 the directors came to the conclusion 
that it was necessary to spend a good deal of money in order 
to put the works in a condition to enable them to compete 
with anybody. That policy had been quietly and steadily 
followed year by year, and they had, as he showed last year, 


eginning toend. They were:constantly finding useful ways 
of spending additional money, aid ‘last year they had actually 
spent over £20,000, the greater part of which had gone to 
complete a new installation of boilers at Newton, and towards 
several important additions to ‘their furnace power at 
Blochairn. They had, as‘a matter of fact, a larger profit on 
theirmanufacturing account this year than last,even although 
the conditions were not so favourable, and this he attributed 
to a large extent to the increased facilities they had for cheap 
working. During the past twelve months they had reduced 
the consumption of coal per ton of finished steel by 74 per 
cent. The financial position of the company had improved 
during-the last seven years to the extent of £145,000, or, to 
take another view of the situation, their liquid assets were 
within a few thousands of paying the whole amount of the 
debenture stock. 
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BRITISH ASSOCIATION, BELFAST, 1902. 





Tux metropolis of the North of Ireland proved 
sufliciently attractive to encourage the assemblage of a 
large concourse of the members of the Association, which, 
too, included many prominent men of science, as well as 

vood sprinkling of the British Association veterans, so 
a good 8p ; ; 
dear to the public who gather at these meetings. The 
meeting, therefore, promised well to be numbered amongst 
the successes. Moreover, considerable activity was 
being evinced in many sections, where points of more or 
less importance were being raised and discussed with 
gome vigour, seasoned at times with a dash of rancour. 
The newest section, ‘“ L—Educational Science,” under 
the presidency of Professor H. E. Armstrong, was one 
that had well justified its creation ; it attracted large and 
ostentatiously appreciative audiences. Section C also 
showed signs of a smouldering bellicose spirit which now 
and then flashed out. In Section G the popular 
president, Professor John Perry, had to seek larger 
accommodation than the sectional room provided for the 
delivery of his address, and therefore the inaugural 
meeting was held in the Library of Queen’s College. 
The address we shall print; for it a cordial vote of 
thanks was passed to Professor Perry, having been 
proposed by Mr. Hawksley, and seconded by Sir Frederick 
Bramwell. The section then withdrew to its own quarters 
in the Logie Lecture Hall of Queen's College, where the 
first and only paper of the day was taken. It dealt with 
“Recent Progress in Large Gas Engines.” It was read 
by Mr. Herbert A. Humphrey, and illustrated by numerous 
slides, showing various types of gas engines. The author, 
of course, pointed to immense strides made in the last two 
years in the size of gas engines, mentioned the horse- 
power of gas engines under construction by various firms 
at the present time, and showed that the numbers run 
into tens of thousands, even when all gas engines below 
200 horse-power are neglected. He commented also on 
the present theoretical views relating to gas engines. 

On this paper there was no discussion, and the 
meeting was adjourned to enable the members to inspect 
the harbour, in response to the courteous invitation of 
the Belfast Harbour Commissioners. An agreeable and 
interesting afternoon was spent on board the steamer 
Musgrave. Several of the Commissioners were on 
board. The coffer-damming operations in connection with 
the widening of the dock entrance and the extensive 
works in progress at the Musgrave channel attracted the 
special attention of the members of the section, but the 
beautiful surroundings did not detract from the enjoy- 
ment of the afternoon. 

On the Friday morning, at 10.30, the section re- 
assembled in good numbers,and Professor Perry presided. 
“Steam Turbines” came first, and the Hon. C. A. 
Parsons dealt with the matter. He pointed out the 
application of the steam turbine to various purposes, to 
vessels in particular. He enumerated the excellencies of 
these motors, and, in fact, had nothing whatever to say 
against them. Moreover, he looked forward with equa- 
nimity to their adoption in the largest-sized vessels. 

The next subject to receive attention was “The Resist- 
ance of Road Vehicles to Traction,” a paper presented by 
Professor Hele Shaw. This was the report of the com- 
mittee, consisting of Sir Alexander Binnie, chairman; 
Professor H. 8S. Hele-Shaw, secretary; Mr. Aitken, Mr. 
Aveling, Professor T. Hudson Beare, Mr. W. W. 
Beaumont, Mr. J. Brown, Colonel R. E. Crompton, Mr. 
A. Mallock, Sir D. Salomons, Mr. A. Sennett, Mr. 
Shrapnell Smith, and Sir J. I. Thornycroft, drawn up 
at the request of the Committee by the secretary, assisted 
by Mr. Gill, B.Sc. The report is divided into 14 sections. 
The first ten give a summary of the work done on road 
resistance from the earliest time for which records are 
available, and the chief results which have hitherto been 
made known are presented for the first time in a concise 
form. The last four sections deal with investigations of 
Professor Ira O. Baker, in 1902 ; asummary of the opinions 
of various writers on the relation between tractive effort 
and the various independent elements of road resistance ; 
a description and drawings of the new dynamometer made 
for the British Association Committee to carry on the 
researches; and the nature and scope of the experiments 
by the committee. 

The general arrangement of the new dynamometer 

made for the Committee to carry on the researches on 
road resistances is shown in Figs. 1 and2. The apparatus 
comprises a castor frame—A A—in which can be mounted 
the wheel to be experimented on, a system of levers for 
transmitting to a small plunger, the pull exerted on the 
wheel, and a recording pressure gauge for registering the 
suine, together with a recording tachometer. 
_ The castor frame is of wrought iron, and is rectangular 
in shape. Its sides are of channel iron 4in. by 2in. by 
jin., and are fastened together at the end by wrought 
iron plates $in. thick and 5in. wide, bolted on at the top 
and bottom. The total length of the frame is 6ft., and 
as the end plates have three sets of holes drilled in them, 
it can be arranged so that the sides are 10in., 14in., or 
l8in. apart, to suit the various widths of wheels to be 
experimented upon. 

The axle of the experimental wheel B is mounted on 
Springs, one under each side of the castor frame. The 
Springs are 8ft. 2in. centres, and each consists of six 
plates 2}in. by ,3in. When light wheels and loads are 
used these springs are reduced to a suitable strength by 
the removal of some of the plates. If desired, the axle 
can be mounted on the frame without springs. 

The method of loading the frame is by bolting a series 
of 28 1b. cast iron weights to the channel iron sides. 
These weights are each 2in. thick, so that when the scroll 
irons for the springs do not interfere fifty-two or so can 
be affixed, thus giving a load of 18 cwt. besides the 
Weight of the frame and wheel. This would correspond 
to a load of about 3} tons on a four-wheeled vehicle. 
"his arrangement of loading enables the weight to be 
varied by steps of 56 lb., the weights always being 


arranged at equal distances on either side of the centre, 
so that the frame will never be out of balance. 

This frame is fixed to the levers C C, which transmit 
the force to the water by a swivel joint D, so that it is 
quite free to vibrate or bounce vertically, as over rough 
ground, and it can also follow the car freely round any 
curve without in any way affecting the records ; but it is 
held so that the experimental wheel is always vertical. 

The system of levers C C is so arranged that the frame 
can be raised or lowered to suit any diameter of wheel or 
any angle of draught without in any way altering the 
leverage of the mechanism. They may be described as 
follows :—A pair of similar bell crank levers is mounted 





very wide range of experiments, say for tractive efforts of 
from 5 Ib. to 500 Ib. 

The plunger E, which is 2ft. 6in. diameter, presses 
upon a rubber diaphragm enclosing a space filled with 
water, and it is the pressure exerted on this water that is 
autographically recorded. Two pipes are connected to 
the water space, one for transmitting the pressure to the 
gauge, and the other is used for filling the system. An 
ordinary rubber bulb of a motor horn is filled with water 
and connected to this latter pipe, so that when the bulb 
is squeezed by the hand the water is forced through the 
system, and out of a small hole in the end of the Bourdon 
tube. By,\this_ means all the air is expelled, and when 


aro ti 7 ree 








Fig. 1—-ROAD RESISTANCE RECORDER 


on a fulerum, which is capable of being raised or lowered 
in a vertical slot formed in a steel casting mounted firmly 
on the back of the car. 


| sure that such is the case the system is closed and the 
| water retained. 


The recording apparatus—Fig. 1—was placed in the 


The distances from this fulcrum to the ends of levers | hands of Messrs. Schaffer and Budenberg, who have 


are respectively 14in. and 28in., the longer arm being 


| turned out a very good instrument. 





normally vertical while the other is horizontal. Tothe| This apparatusis a combined recording pressure gauge 
shorter arm are attached two parallel vertical steel rods | G and tachometer H, mounted on one base and recording 
whose length is capable of adjustment. These rods | on the same horizontal drum K, which carries a band of 
serve to transmit the pull on the frame to one end of a| paper L 8}in. wide, the diagram of tractive-effort space . 
small horizontal lever, the hydraulic plunger E being | being on one side of the paper, while that of velocity 
at its extremity. The fulcrum of this lever may be | space is at the other side. This drum is driven off the 
moved to either of four positions such that the pressure tachometer spindle, and its motion therefore is in accord- 
on the plunger is equal to one, two, four, or eight times | ance with tHe motion of the car, a length of 10°3ft. of 
the pull exerted on the castor frame. By having this | the paper corresponding to one mile of road. The 
arrangement it is poxsible to uge the apparatus through a | makers have worked out a very neut parallel motior 
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so that the ordinates of both diagrams are straight. 


The instrument is mounted in a rain-proof glass case, | 
supported on a pneumatic cushion, the drive to the drum | 
This | 


and tachometer being through a flexible shaft. 
arrangement has worked very well, fairly steady curves 
being obtained even over rough roads at high speeds. 


Stops are provided to prevent too great a movement | 


of the levers, thus ensuring against undue shocks on the 
gauge. 


After a good deal of delay, due to various reasons, the | 
dynamometer was at length completed about August 20th. | 
It was calibrated in the following manner. The car and | 
dynamometer were placed on a smooth horizontal floor | 


with a 40in. lurry wheel mounted in the frame. The car 


itself was prevented from moving backwards, and a given | 
load was attached to a wire, fixed to the wheel at the | 


top, and passing over the tire, so that it hung vertically, 
thus tending to pull the frame away from the car. After 
a load was applied the apparatus was shaken to prevent 
it from sticking in any way, the paper meanwhile being 
uniformly moved until the pencil of the pressure gauge 
had moved to its position of equilibrium. This was 
done with every reading. When the leverage of 8 to 1 
was being calibrated, increments ef 2lb. were used in 
almost every case from 0 to a total of 82lb. For the 
4 to 1 leverage increments of 14]b. were taken after 
14 Ib. had been reached, the highest reading being 168 lb. 
The 2 to 1 leverage had increments of 141b., the highest 
being 280 1b., while the 1 to 1 leverage had increments of 
28 1b. up to a total of 530lb. Calibration curves were 


drawn for each leverage, of which a sample was shown, | 


and scales were drawn from these curves. 

The tachometer was calibrated by driving it with an 
electric motor. The exact time of three revolutions of 
the drum was taken by means of a stop watch for read- 
ings of 10, 15, 20, 25, and 30 miles per hour cn the scale— 
three revolutions of the drum correspond to 315 revo- 
lutions of tachometer spindle. The mean diameter of the 
back wheels of the car was taken as 842 mm. when the 
car was normally loaded and tires normally inflated; the 
diameter of pulley on back axle is 225 mm., diameter of 
tachometer pulley 75 mm. Working out the speed from 
this data, a calibration curve was obtained, thus showing 
that the scale readings are reliable. It might be argued 
that if the driving wheels of the car slipped on the road, 
the tachometer is really reading higher than it ought to 
do; but as the readings are only used for which the 


| 

| racy, besides destroying the clearness of the records. A 
piece of plain glass was then obtained about Sin. wide and 
2ft. long, and on it were ruled with a hard steel point a 
succession of lines corresponding with the datum line 
| and the velocity and tractive effort scales. This glass 
was then laid—ruled side downwards—over the record, 
the datum line on the glass coinciding with the datum 
line on the record, and the values of velocity and corre- 
sponding tractive effort could be read off at a glance, the 
mean value of the tractive effort being only read for 
places where the velocity was constant. 

As the dynamometer has only been completed such a 
short time, the trials made as yet are only preliminary. 
Indeed, before anything final can be arrived at, the 
results of many experiments under the same conditions 
must be obtained. 

The behaviour of the apparatus, however, is on the 
whole very satisfactory. The experimental wheel runs 
very steadily behind the car, even with heavy loads at 
high speeds. The lurry wheel, however, runs better on 
setts than on macadam, oscillating sideways somewhat 
when passing over the latter at a high speed. The 
pneumatic-tired Wheel runs exceedingly steady over all 
roads at all speeds. 

The pneumatic cushion answers very well, allowing the 
instrument to swing gently from side to side instead of 
its having to suffer a violent vibration set up owing to the 
shaking of the car, due both to the engines and to rough 
roads. It is hoped that during the ensuing year really 
reliable and valuable results may be obtained, although, 
of course, to get a complete series of results under all 
conditions must necessarily involve an immense amount 
of time and labour, as with so many variable quantities 
the changes could be rung on them ad infinitum. The 
results so far tend to confirm Michelin's observations. 

Dr. Vaughan Cornish followed on with an interesting 
communication on “ Regular Undulations produced in a 
Road by the Use of Sledges.” On the steep road from 
the Saddlestone Slate Quarry, Coniston, Lancs., sledges 
are used to convey the slate down to the railway, the 
load for a sledge being half a ton. On the up journey the 
empty sledge is placed in the cart, to which on the down 
| journey it acts as a drag, so that the sledges are only 

dragged in one direction, viz., downhill. The sledges 
produce undulations of a symmetrical and rounded form, 
resembling a curve of sines, in the road. The length of 
the sledge runners is 4ft. Tin. The average length of the 













































































Fig. 2—ROAD RESISTANCE DYNAMOMETER 


velocity is constant, very little slip may be expected, and 
since it is possible for the driving belt of the tachometer 
to slip, thus giving too low a reading, it is not too much to 
assume that these errors will balance each other to some 
extent. 

The method of operating the dynamometer, and per- 
forming a trial is as follows :—The castor frame is pushed 
towards the car so that the ram is as far out of the 
cylinder as possible; the bulb, having been previously 
filled with water, is squeezed by the hand so that the 
water is forced through the cylinder, through the con- 
necting tubing, and out through the opening in the end 
of the tube of the pressure gauge. This method of 
filling ensures the removal of all air. When all the air 
has been removed the cocks are closed at each end of the 
system. The stops have now to be adjusted so that the 
maximum pressure of the water cannot exceed 100 lb. 
per square inch, or else the gauge would be destroyed. 
After the adjustments are satisfactory, a run is made to 
some given point over a given piece of road, whose 
surface is of the desired type, a return run being made on 
the same road back to the starting point. By taking the 
mean values for the double journey, out and return, the 
effect of inclines is eliminated. The load is then increased, 
and the route traversed again, and so on. 

For the first few experiments for a given load the 
speed was given a succession of values ranging from 6 to 
14 miles an hour, all in the outward run, just remaining 
constant at each speed for a sufficient distance to give a 
definite reading on the paper, and during the return 
journey the speeds were gone through in the reverse 
order, so that as near as possible the same piece of road 
was traversed at the same pace in each direction, this 
procedure being repeated for each load. This was not 


found very satisfactory on the whole, so that for the | 


succeeding experiments a definite space was covered 
both on the outward and return journeys ata definite 
speed. The same journey was then traversed under a 
higher constant speed, and so on, until sufficient readings 
had been obtained to give a curve ; this was gone through 
for each load. This method, although slower than that 
tried at first, was found to give much more satisfactory 
results. 

The method at first used to read the records was to 
draw lines all along the paper at, say, 101b.,.151b., 20]b., 
25lb., &e.; and 5, 6, 7, 8,9, &c., miles per hour. This 
method was tedious and liable to an element of inaccu- 


undulations from crest to crest was in September, 1901, 
14ft. 8in., and in August, 1902, 14ft. 9°4in., i.e., a little 
more than three times the length of the sledge. The 
average height from trough to crest of a series of seven 
ridges, measured in 1902, was 7‘5in. Identical sledges 
are used on part of the road from Cove Quarry, on 
another side of the hill (the “ Old Man” of Coniston), 
which also produce undulations, the average length of 
which was 14ft. 9in. It has not been found practicable 
to avoid the formation of these inconvenient undulations. 
From time to time the crests, which are said to become 
very hard and compact, are hacked up, andthe material 
thrown into the troughs. Their formation is generally 
ascribed by those who use the road to initial inequalities 
of sufficient size to make the sledge pitch. Unequal 
hardness of different parts of the road has also been 
assigned as a cause for commencing that pitching motion 
which is obviously associated with the formation of the 
undulations. When these conditions exist they un- 
doubtedly tend to produce the effect ; but the author has 
found, by experiment with a miniature sledge, that, when 
the detritus of the road consolidates readily under pres- 
sure, these undulations arise spontaneously by the action 
of a steadily moving sledge when furrowing a homo- 
geneous and level road, and proceeded very rapidly when 
the material—coarse river sand by the shore of Coniston 
Water—was of the right degree of dampness. The hori- 
zontal track was free from inequalities or obstructions, 
and the sledge was drawn steadily and slowly. Corre- 
sponding undulations called ‘cahots—jolts—sometimes 
produced by sledge-driving on snow-covered roads, are 
familiar in Canada, when the snow is in a state to bind 
under the pressure of the sledge as it rolls over a 
prominence. The dry snow in zero weather at Winnipeg 
did not show the same tendency to go into cahots. 

Mr. J. Brown, F.R.S., explained an exhibit of his 
“Working Model of All Station’s Express Trains.” It 
worked automatically by the self-acting switches and 
| couplings asgociated with the author’s scheme, but had a 
| newly added protective signalling device indicating to the 
| driver in a car following another car, which is about to 

pick up, the distance between such cars. This consists of 
| a resistance fixed along the side of the track in contact 
| with brushes or sliders on the cars. ‘The brush on the 
| car in advance is joined, say, to the positive of the main 
| electric supply ; that on the following car to the negative. 
The current consequently flowing-through the resistance, 





ee, 


being inversely proportional to the distance between the 
car, may indicate this distance on appropriate instruments 
under the driver's eye in each car. 

The same author read a second paper about “ A New 
Elastic Vehicle Wheel.” A specimen was shown. It had 
no joints, and the spring spokes were attached rigidly to 
hub and rim, the tendency to fracture at the points of 
attachment being overcome by giving the ends of the 
strip steel springs a taper form, gradually increasing jn 
thickness towards the ends. The spring spokes were 
crossed alternately between hub and rim to give sideway 
stability; the arrangements were adjustable. ; 

“The Rainfall of Ireland” received attention at the 
hands of Dr. H. R. Mills, who complained that there 
were not sufficient stations in the island. The rainfall 
varies from 50in. to below 380in., and the uncertain 
average is 42in. 

“The Water Power of Ireland”’ was treated in a paper 
by Mr. F. J. Dick, Chief Engineer of the Board of Works, 
and illustrated by lantern slides. He said there are 
general conditions of similarity in the water-power sites 
between Castleconnell and Limerick, Belleek and Bally. 
shannon, Lough Neagh and Coleraine. The rainfall and 
distribution of lake areas in the three districts is very 
similar in amount. The available fall in each case may 
be taken at 30ft. In the case of the Bann, that fall is 
concentrated artificially already at three points, viz., 
Portna, 14ft.; Movanagher, 11lft.; Carnroe, 5ft.—total, 
30ft. There is more than 40ft. of fall below Castle. 
connell, but the cost of rendering the whole fall available 
would probably be prohibitive. Below Belleek there is 
more than 100ft. of fall, but the same remark more or less 
applies. The catchment areas at the outlets of Lough 
Derg, Lower Lough Erne, and Lough Neagh are 2}, 1, 
1i million acres respectively. Auxiliary steam power is 
not supposed to be contemplated, and the capacity of 
each site to produce a continuous power is, therefore, 
limited by the minimum flow of the rivers and other 
considerations resulting from legislation. The dry 
minimum flows at these sites are :— 

Castleconnell 37,000 cubic feet per minute. 

nS ea ae 25,000 

Toome, Lough Neagh 30,000 + 
But these are exceptionally low minima, and an in- 
spection of the diagrams of the daily flow of the 
river Shannon at Killaloe for the seven consecutive 
years from 1893 to 1899 inclusive shows that it would 
for most purposes be safe to put the summer minimum 
—liable to continue for a month or more—at about 25 per 
cent. higher values, or in round numbers :— 

Castleconnell 50,000 cubic feet per minute. 

Belleek 30, ” 

Toome ... suai oke 37,000 9” ” 
These quantities would produce an available horse- 


” ” 


” 


| power at each of these places, taking a turbine efficiency 








of 70 per cent., of :— 
30ft. fall below Castleconnell, 
lleek 
Toome 


2000 horse-power effective. 
1200 


” ” ” ” 


” 1470 

It should be noted, however, that these would by no 
means be the actual powers available in summer, having 
regard to legislation connected with the fishing industry. 
In the case of the Shannon a recent Act provided that no 
water whatever for power purposes could be diverted 
from the Shannon during the summer months until 
90,000 cubic feet per minute passes down the river 
between the points of abstraction and return. In the 
case of the Lower Bann an Act fixed the quantity 
available for water power at 20,000 cubic feet per minute. 
And in the case of the Erne it may be assumed that a 
preferential quantity of at least 20,000 cubic feet per 
minute would be required for fishery purposes. Having 
regard to these facts, the water power available in 
summer, or, in other words, the continuous water power 
at these places would therefore stand thus :— 

Lower Shannon, 30ft. fall below Castleconnell ... None 

Lower Erne Belleek ... ... 400 h.p. effective. 
Lower Bann as Toome . 800 hp. ,, 
Storage to augment these small powers is practically 
out of the question, having regard to the enormous sums 
which have been expended for the purpose of keeping 
the Shannon, Erne, and Bann lakes at or near their 
summer level in connection with the requirements of 
arterial drainage and navigation. It is noteworthy that 
the range of level secured in these cases—as well as at 
Lough Corrib, in Galway, whose power is already practi- 
cally fully utilised—is about 2ft. as between the winter and 
summer, except at Lough Neagh, which varies 4ft. or more, 
owing to the insufficient channel below the Toome weir. 
the Shannon at Castleconnel] shows the variation of level 
corresponding to different quantities of water discharged. 
The foregoing results appear to show that there has been 
much misconception as to the amount of continuous 
water power available in the more important Irish rivers. 
For example, Sir Robert Kane, in his book “ The Indus- 
trial Resources of Ireland,” estimated the power of the 
Shannon between Killaloe and Limerick as 33,950 horse- 
power in continuous action day and night throughout 
the year. 

One speaker remarked that the power of the Shannon 
was already being used for lighting Galway town by 
electricity ; another that turbines were being successfully 
worked in the Upper Bann; and another spoke of the 
utilisation of the Upper Bann, of which he had a high 
opinion. ; 

Mr. C. W. Herdman explained “A Direct Reducing 
Levelling Staff.” It is provided with a shoe which 
slides on the staff at the end with the maximum 
graduations, and which can be extended and fixed at any 
particular hundredth of a foot, so as to lengthen the staff 
by the amount of that extension. In use the height of 
the instrument above datum having been obtained in 
the usual manner, other observations from the position 
of the level are taken with the shoe on the ground, and 
the reduced level is obtained by adding the reading to 
the datuin line. 

The proceedings for the week then terminated. 


” ” ” 


” ” 
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RAILWAY MATTERS. 


A NEW goods siation at Monmore Green, Wolver- 
hampton, was opened last week by the London and North- 
Western Railway Company. 


Last week Colonel Von Donop, on behalf of the 
Board of Trade, visited Wolverhampton and inspected the Tetten- 
hall Rock section and other parts of the Wolverhampton Electric 
Tramways. 


THE special correspondent of the Times at Johannes- 
burg states that an order has just been placed in England for 104 
coaches, 38 engines, and 250 steel coal trucks of 80,000 Ib. capacity, 
for the Central South African railways. 


Tr is officially announced that there is no truth what- 
ever in the statement that the Chislehurst tunnel on the South- 
Eastern and Chatham Railway has been condemned. On the 
other hand, the tunnel will be opened for traffic in November. 


WE regret to have to report the death from enteric 
fever of Mr. Gerald Bourchier Sherard Wrey, assistant engineer 
of the East India Railway, at the age of 32. He was the fifth son 
of the late Sir Henry Bourchier Wrey, of Tavistock Court, Barn- 
staple. 

In the twenty-eight locomotive building works in the 
United States, the capital invested amounts to £8,162,758. The 
value of the product in 1900 is returned as £7,042,000, and the 
amount of wages paid £2,179,000. The number of engines turned 
out was 2774, 


Wuey the new bridge across the river Clyde is completed, 
the Caledonian Railway Company will have thirteen lines of rails 
across the river connecting Bridge-street Station with the Central 
Station, the widest railway crossing of any river in Great Britain, 
if not in the world. 


TuE St. Petersburg Novosti states that the project for 
the construction of a railway between the Russian frontier and the 
Persian Gulf is now under consideration in competent quarters. 
The journal understands that steps will be taken very shortly to 
ensure the effective realisation of this scheme. 


In view of the decision to constructa service of electric 
trams the Exeter City Council have decided tomake application to 
the Board of Trade with the object of acquiring the existing horse 
undertaking under the powers of the Tramways Act of 1870, the 
twenty-one years’ lease which the old Tramway Company obtained 
having recently expired. 

Tue Government of India have had under consideration 
a —— scheme for through connection on the broad 
gauge between Ceylon, or Southern India, and Northern India. 
Several routes have been suggested, and one of them includes the 
length from Ramnad to Trichinopoly. The matter has not passed 
beyond the preliminary stage. 


Ir is stated that the Government of India will shortly 
issue a classified list of officers in the General Committee of Locomo- 
tive and Carriage Superintendents, with the names and addresses 
of all locomotive and carriage officers in India, showing for each 
railway its length in miles, amount of stock, the names and service 
of officers, and other information. 


Puans are under consideration for the construction of 
an e ectric railway to connect neighbouring towns on the western 
fron ier of Russia, and the establishment of a road to cross the 
Caucasus mountains, between the town of Sabkun and one of the 
s‘ations of the Vladikavkaz Railway. For this latter road it is 
proposed to utilise the hydraulic force of the mountain streams, 


TuE traffic on the Sondrio-Colico-Chiavenna line of the 
Electric Main Railway, which was built by Ganz and Co., of Buda- 
pest, in Upper Italy, was opened on the 4th inst., and since that 
time the traffic has been carried on without the least hitch. Daily 
there are thirty trains communicating on this line. The electric 
working of the line Lecco-Colico of this railway will commence in 
a few days, 


Bors the tramways and the electric lighting of Bangkok 
are now operated by the Siam Electricity Company, a Danish 
concern, from the same powerstation. Some 54 miles of new tram 
line was opened during the year, and is doing extremely weil. 
Further extensions are still talked of. Electric lighting is now 
general in Bangkok, as well as in mills, public buildings and private 
houses, and on the roads. 


An American paper reports another huge railway 
combination in the States by which the Vanderbilt interests and 
those of the Pennsylvania Railway Company will be merged. The 
capital will be £400,000,000, and the new alliance will control 
30,000 miles of railway. The aim of the organisation is to control 
absolutely the vast territory from the Atlantic to Chicago, St. 
Louis, and Canada to the Potomac River. 


Tue Osoten Railway in Sweden is approaching com- 
pletion, and it will be no long time before through railway com- 
munication is established between Russia and the west coast of 
Norway in the neighbourhood of the town of Narvik, the terminal 
point of the Osoten Railway. This projected connection of the 
two railway systems will suffer from the fact that the Russian and 
the Finnish railways have gauges of different widths. 


A Reuter telegram from Budapest states that the 
electric railway, about 100 kilometres in length, along the shore of 
Lake Como, was opened on September 4th. The electrical power, 
amounting to 20,000 volts, is obtained from the Falls of the Adda. 
At the stations the current is reduced to 3000 volts, and trans- 
mitted through overhead contact wires. The power derived from 
this source will also be applied shortly to working the motors and 
electric carriages on the Lecco-Colice line. 


A DISASTER to an Indian mail train occurred on Sep- 
tember 12th. The train was running between Madras and Bombay 
and fell over a bridge near Mangapatnen. Of all those travelling 
by the train, only twenty-five were saved, these including all the 
first-class passengers. Fifty bodies have been recovered, including 
those of eight Europeans, four of whom were soldiers. The river 
was in flood owing to the heavy rains, and this caused the bridge 
to collapse, with the result that the whole train, with the excep- 
tion of the brake-van, fell into the water. 


Last Friday night a railway accident, whereby six 
persons received injuries, occurred at Bristol. According to the 
official statement by the Great Western Railway Company, on 
Saturday morning, the 6.25 passenger express train from Padding- 
ton to the West of England came into collision at Bristol with 
some empty coaches which were being shunted. The engine and 
brake van of the passenger train were thrown off the ra:ls, and 
four passengers and two railway servants were injured. No one, 
however, was seriously hurt, except one of the railway servants, 
who had a leg fractured. 


THE engineer of the Baltimore and Ohio Railroad is 
about to make some fund tal ch in the character of the 
road. The plan in general is to reduce the grades west of Connells- 
ville and Fairmont to 15-8ft. per mile westbound, 19-5ft. per mile 
eastbound. Eastof Connellsville the controlling grades will be 39 -6ft. 
per mile eastbound to the summit of the mountains, and 20ft. per 
tnile thence to Baltimore. There will be one short helper grade 
eastbound at Mount Airy. Except for 20 miles approaching the 





NOTES AND MEMORANDA. 


Wiru the exception of two firms, who use from 10 to 
25 es cent. coke, all Scotch blast furnaces now work with raw 
coal. 


A STEAM-PROPELLED motor carriage, built by a Harvard, 
U.S., student, recently covered a mile at Long Island in the record 
time of 1 min, 73 sec. 


THE total value of the eighty-eight cars that entered 
for the recent Automobile Clu» trials is £40,374, the highest 
amount for a single car being £1150, and the lowest £42 for a motor 
bicycle. 

THE new balloon for Mr. Santos Dumont, the con- 
struction of which has been begun, will be 25 metres long by 
11 metres in diameter, and will carry two a¥ronauts and eight 
passengers, 

For the first time in its history the United States navy 
possesses a battleship with a speed of over 18 knots. The distinc- 
a es to the Maine, which on her four hours’ trials gave a mean 
o +3 knots, 


A CORRESPONDENT of the Standard reports a remark- 
able rainfall at Hampton on Wednesday, the 10th inst. He 
measured 3-05in. of rain in 24 hours, and between 2.30 p.m. on 
Wednesday and Thursday morning, 34in. of rainfall. 


Accorp1nG to the British Consul at Gothenburg, excel- 
lent telephone lines are now being built all over Sweden, and 
almost every large farm or country seat is now connected with the 
main system. The expense per year is about £3, with first cost of 
poles and wire. 


Into the hull of the battleship King Edward VIL, laid 
down in Devonport Dockyard by his Majesty in March last, 
upwards of 2000 tons of material have been worked, and, if the 
present rate of progress continues, the vessel will be ready for 
launching in March next. The mechanics engaged on her are 
employed overtime until a late hour every night. 


Accorp1NG to the official Customs Returns published 
this week, the imports into France during the first eight months 
of 1902 amounted in value to 2,942,964,000f., as compared 
with 2,956,621,000f. in the corresponding period of 1901; and 
the exports from France during the first eight months of 1902 
amounted in value to 2,742,626,000f., as compared with 
2,627,525,000f. in the corresponding period of 1901. 


For the paving of Paris several varieties of wood are 
employed. Florida, Norway, Australia, Borneo, Annam, all con- 
tribute materials. The blocks are prepared near the rivers‘de 
beyond the Pont Mirabeau, and creosoted in municipal workshops. 
The cost to the city is from 15f. to 18f. a square metre. The 
annual outlay for keeping up of roads controlled by the city is 
about 1-45f. per metre, while in those for which a contract is let it 
amounts to 2-57f. The wood lasts about nine years, 


Tue Scotch mineral known as Lanarkshire blackband, 
which was discovered in 1801, has been practically exhausted, as 
there are now no pits in the Lanarkshire coalfield where it is 
worked as a principal product, though a small quantity of a thin 
blackband is raised with the gas coal at one or two pits. Some 
blackband of excellent quality is, however, still raised in Fife and 
Midlothian for smelting in the Linarkshire furnaces, whilst the 
somewhat leaner blackbands of Ayrshire are still fairly plentiful. 


THERE is a greater uniformity in both dimensions and 
output of the blast furnaces at different works in Scotland than in 
any other district. In 1872 the average make per furnace per 
week was 165 tons, with a consumption of 2-95 tons of coal per ton 
of pig. In 1884 the production had increased to 200 tons, and the 
coal been reduced to 2-20 tons. In 1899 the production had in- 
creased to 270 tons, and the coal consumption decreased to 1-83 
a. In 1900 the average weekly production had decreased to 

tons, 


THERE are employed in the manufacture of malleable 
iron in Scotland 22 firms, owning 25 works, consisting of 396 
puddling furnaces, 38 scrap furnaces, 17 bar mills, 23 guide mills, 
8 strip mills, 21 sheet mills, producing 325,000 tons per annum. 
All the works, with one or two exceptions, are situated in the Coat- 
bridge and Motherwell districts of Lanarkshire. No new process 
having been introduced in the manufacture of puddled iron, the 
fundamental principles are just the same as have been in operation 
for the last fifty years or more. 


For lining bearings, crank-pin bushes, and other parts, 
exclusive of crosshead bushes, the following alloy has, in hard 
ocean steaming, been found after extended experience to give good 
results :—-Twelve parts tin, one part copper, one part antimony, 
mixed in the following way : six parts tin alloyed with one part of 
antimony, and six parts tin with one of copper, and the two mixed 
together. For lining crosshead brasses the following harder alloy 
has beer: found to give good results: 85 per cent. tin, 5 per cent. 
copper, and 10 per cent. antimony. 


A TELEGRAM from Rome states that Signor Galimberti, 
Minister of Posts and Telegraphs, and Baron Squitti di Palermiti 
e Guarno, Under-Secretary of State for Posts and Telegraphs, 
have examined a scheme submitted by an engineer, named 
Piscicelli, for the establishment of an electric postal service, It is 
proposed, by means of this system, to transmit letters in 
aluminium boxes travelling along overhead wires at the rate of 
400 kilometres an hour, Signor Galimberti has appointed a 
technica] commission to report on the system. 


THE memorandum prepared by the Labour Department 
of the Board of Trade for the Labour Gazette states that, on the 
whole, employment shows some falling off compared with a year 
ago. Compared with July there was in August a decline in 
employment in the shipbuilding and cotton trades, but some 
improvement in coal mining. In the 222 trade unions, with an 
aggregate membership of 551,565, making returns, 24,549—or 4-5 
per cent.—were reported as unemployed at the end of August, as 
compared with 4 per cent. in July, and 3-9 per cent. in the 216 
unions, with a membership of 543,971, from which returns were 
received for August, 1901. 


THE Board of Trade have received a communication 
from the Collector of Customs at Trinidad, in which it is stated 
that the coal deposits of the island have recently attracted a con- 
siderable share of attention. The existence of coal had been 
known for many years. Last year there were discovered further 
deposits, of one of which, it is reported, that the coal is spread 
over a considerable area, and may yield a sufficient quantity to 
justify the construction of a line of railway from the present 
terminus of Sangre Grande. Borings are being made, and the coal 
has been analysed. The fuels at Trinidad are either lignitic in 
character or markedly bituminous, 


WE learn with regret that Mr. Frank Steel, a partner 
in the firm of Messrs, Steel, Peech and Tozer, steel manufacturers, 
&c., Rotherham, was accidentally drowned near Filey, on the East 
Coast, last Monday. Mr. Steel, with his cousin Mr. Arthur Peech, 
were fishing near Bempton Cliffs, when a gust of wind suddenly 
capsized the cobble. With the two boatmen, they were thrown 
into the water, but clung to the overturned craft for an hour and 
a-half. Then Mr. Peech made a gallant effort to get help, 
swimming ashore and climbing the precipitous cliffs, from which he 
reached the coastguard station, and obtained assistance, but it was 
too late. The three bodies were subsequently recovered. Mr. 
Steel, who was only twenty-nine years old, was married in April 
last He was the fourth son of Mr. Henry Steel, of Tapton Court, 


—~—e 


MISCELLANEA. 


WotverHamPtTon Exhibition has been visited by nearly 
1,200,000 persons, “* 


Tare hundred and fifty workmen were discharged last 
week from Woolwich Arsenal. 


THE cost of Swansea's municipal telephone equipment 
has been estimated at £18,000. 


THE freedom of Perth is to be presented to My, 
Andrew Carnegie on October 8th. 


Durie a high wind which prevailed on Friday, two 
men who were engaged in painting the girders of the Tay Bridge 
were blown into the river and drowned. 


Automatic machines for the sale of postage stamps 
have just been installed at the railway stations in Berlin, How 
,ong shall we have to wait for so convenient a boon ? 


WE are informed that the Victorian Governmen; have 
decided to close the office of the London mining representative 
Mr. James Stirling, on the 30th inst. Mr. Stirling returns to 
Australia. 


Tue Water and Drainage Bill, authorising the expen. 
diture of £200,000 annually for five years for water conservation 
and irrigation in country districts, has passed both Houses of the 
Australian Legislature, says a Reuter telegram. 


Tue value of the foreign trade of the port of Nagasaki 
during the year 1901 amounted to £1,901,620, consisting of 
imports £1,405,928, and exports £495,692. These figures show a 
decrease on those of the preceding year in imports of £134,{s88 
and in exports of £198,219, and of £333,207 in the total trade. 


THe Amalgamated Society of Engineers, in their 
monthly report, state that a provisional agreement has been come 
to with the Engineering Employers’ Federation, whereby the society 
shall remove all restrictions to the working in federated workshops 
of the premium bonus system, which has recently caused so much 
agitation in many districts. 


A DivinG-BELL and barge, built for the Admiralty for 
the purpose of laying naval moorings at Gibraltar, has been com- 
pleted at Wivenhoe. The bell weighs 50 tons, and can be lowered 
to a depth of 42ft. Telephonic communication is maintained 
between it and the barge, and the latter is fitted with chambers 
for compressed air, The bell is lighted by electricity. 


Mvroran harbour is the third largest port in Japan, 
being easy of access, It affords first-class anchorage for large 
vessels, ani is well fitted for large operations of trade. It is 
claimed to be capable of accommodating simultaneously 38 
vessels of from 3000 to 5000 tons. Hakodate ranks as the first 
harbour of Japan, and can accommodate 109 vessels of the same 
tonnage. 

Tue existing waterworks of Nagasaki were designed 
for & population of 60,000, with a maximum average rate of 20 
gallons per head per diem, or a total of 1,200,000 gallons for all 
requirements. ut the population now exceeds 142,000, and the 
new works, which will be completed in 1903, are to be capable 
of supplying a population of 242,000 with 18 gallons per head 
per day. 

Tue Russian Press is elated greatly by the announce- 
ment that there has been raised in Japan the question of establish- 
ing in that country a ‘Russo-Japanese Association” for the 
purpose of promoting sound commercial relations between both 
countries. Russians and Japanese are to enjoy equal rights of 
membersbip of the projected association, which will have its 
headquarters in Tokyo, and then open branches as occasion shal! 
demand. 


Tue Leipzig Press says that a project for connecting 
Leipzig wich the river Elbe, and thereby with the sea, by means of 
a great ship canal, has just been laid before the Prussian and 
Saxon Governments. The idea is by no means new. At first 
Leipzig would be equipped with two large docks. The cost of 
making this ship canal is estimated to be £1,375,000; of this 
amount Saxony vould contribute £765,000, and Prussia £610,000. 
The rivers White Elster and Sz:ale would be turned to account 
in carrying out this great work, 

Unper the auspices of the Sheffield Society of Engi- 
neers and Metallurgists, Professor Arnold intends to give a lecture 
which is intended to help to settle the controversy as to ‘* What is 
Steel’ with special reference to cutlery. He will classify, 
chemically, mechanically, and microscopically, all the recognised 
trade products—pig iron, malleable iron, malleable cast iron, and 
steel. The difference between malleable iron and maileable cast 
iron, which has a great bearing on the point in dispute, will be 
one of the questions to which close attention will be directed. 


Tue first definite suggestion as to how the United 
States Government should seek to control the great American 
trusts comes from Mr. George Roberts, director of the United 
States Mint, and one of the prominent officials of the Rocsevelt 
Administration. Mr. Roberts says that the trusts should be put 
on the same basis as the national banks, and that their books 
should be submitted periodically to investigation by Government 
inspectors, just as the books of all the American banks are. By 
this means an exact insight into the manipulation of the trust 
could be obtained. 


THE equipment of the Mitsu Bishi Dockyard and 
Engine Works at Nagasaki, both for the building and repairing of 
vessels, is superior to any in the Far Kast, and the sevtmennahip, 
under skilled European supervision, leaves nothing to be desired. 
There are two docks, one of an extreme length on blocks of 
513ft., and one of 360ft.; a new dock, to have an extreme length 
on blocks of 600ft. or more, is in course of construction. There is 
also a patent slip capable of taking vessels up to 1000 tons. The 
area of the shipbuilding yard permits of the building at the same 
time of two vessels of GOO. in length and two of 300ft. 


NiyE torpedo boat destroyers were arranged for in the 
Navy Estimates for the current year, the orders for which have now 
been placed. Two vessels are to be built by each of the following 
firms :—Laird, of Birkenhead; Palmer, of Jarrow-on-Tyne ; 
Hawthorn, Leslie and Co., Newcastle-on-Tyne; and Yarrow, 
London ; while the ninth boat will be constructed by Thornycroft, 
of London. One of the Hawthorn Leslie’s two boats will be fitted 
with Parsons’ steam turbine machinery, similar to that in the 
torpedo boat destroyer Velox. The new destroyers will be larger 
tkan those now in the service, and will have a large forec:stle, 
which will greatly improve their seaworthiness. They will be of 
heavier scantlings, and the guaranteed speed is to be 25 knots. 


Serious labour troubles are threatened at Swansea 
Valley. The Mond Nickel Company—where recently nearly 100 
workmen ceased work because four hands were alleged to have 
been victimised—issued an ultimatum on Friday to the Dockers’ 
Union officials, who desire to negotiate terms on behalf of the men. 
The company say they cannot admit the question of competency or 
suitability in the case of any man whom they may take into their 
employment. After referring to their responsibility to the share- 
holders for the successful conduct of the works and for any 
accident to workmen, the directors decline to accept the sug- 
gestion of the union to receive the men who have been discharged. 
The strike is likely to extend to the fitters, blacksmiths, and 
carpenters employed at the works, who, unless a settlement is 








summit of the Alleghanies, where a helping grade of 75ft. per mile 
is used, the ruling grade westbound is 40ft. 


Sheffield, head of the firm already mentioned, 





arrived at, say they will cease work to-day, Friday, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
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ORMANY.—AsHER AND CO., 5, Unter den Linden, Berlin. 

P F. A. BrockHavs, Leipzic ; A. TWEITMEYER, Leipsic. 
A.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
_LorscHER AND Co., 807, Corso, Rome ; Bocca Frenus, Turin. 

—Keiy AND WALSH, Limite, Yokohama, 
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4 Gorpon AND Gotou, Long-street, Capetown, 
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ALIA.—GorDoN AND Gotcu, Melbourne, Sydney, and Brisbane, 

R. A. Taompson AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 
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SUBSCRIPTIONS. 
Exorger can be had, by order, from any newsagent in town or 


 . at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9. Od. 


Cyorn Reapina Caaks, to hold six issues, 2s, 6d. each, post free 2s. 10d. 


TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters oy inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and sta » in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with 
instructions. 

rT All letters intended for insertion in Tuk ENGINEER, or containing 
- tions, nly fo ngs sr wag by the name and address of the writer, 

necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y 8 icali 

27 Wecannot undertake to return drawings or manuscripts; we must 
therefore, request correspondents to keep copies. , 


REPLIES. 
J. W. M. (Glasgow).—You can obtain full information at any of H.M. 


dockyards or from the Secretary to the Admiralty, Whitehall, West- 
minster, 





INQUIRIES, 


MOMENT OF INERTIA OF PLATES. 

S1r,—I should be much obliged if any one of your readers could 
direct me to a table giving the moments of inertia and resistance of the 
usual sections of galvanised corrugated sheets, say, 3in. and 5in. pitch, 
16, 18, 20, 22, 24 gauge, &c. I have been unable to find such a table in 
any book on which I have yet laid hand. 


Nottingham, September 16th. Samug. 8. WHITELEY. 








DEATH. 
On the 13th inst., at his residence, Oakwell, Bury Old-road, Man- 
chester, WiLL1AM CLaPpuHam, of Richard Johnson, Clapham and Morris, 
Limited, 26, Lever-street, in the eighty-fifth year of his age. 
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If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 
Foreign Subscriptions will, until further notice, be received at the rates 
iven below. Foreign Subscribers paying in advance at these rates 
will receive THk ENGINEER weekly and posi free. Subscriptions sent 
by Post-office Order must be made yee to Tue Encinger, and 
accompanied by letter of advice to the Publisher. 


Tun Paper Copigs. Tuick Paper Copies, 
Half-yearly £0 188. Od. | Half-yearly .. £1 Os. 8d. 
Yearly .. £1 16s. Od.| Yearly .. .. .. £2 Os. 6d. 

difference to cover extra postage.) 
ADVERTISEMENTS. 


@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words, When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
t Fe eeith oD penattell naan ot Fe. econ 5 al ny 
inserted with a " 
teed in any such case. All ¢ Foss Po esos pcg a 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing edvertisements should 
arrive not later than Ten o'clock on Wednesday morning in 
each week, 

inn sting & Advertisements and the Publishing oy the 
Paper are to be addressed to the Publisher, Mr. Sydney s all other 
letters to be addressed to the Editor of Taz Encrverr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON."’ 


PUBLISHER’S NOTICES. 
*,* With this week's number is issued, as a Supplement, a Tio-page 


Drawing of a Narrow-gauge Coods Locomotive, Cape Government 
Railvays. Every copy as issued by the Publisher includes a copy 
of this Supplement, and subscribers are requested to notify the fact 
should they not receive it 
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supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 18., by post 1s, 1d. 
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NAVAL GUNNERY AND ITS IMPROVEMENT. 

Some well-meaning but rather verdant civilian 
has proposed anew method of computing warships. 
No longer should they be classed by guns, armour, 
and speed—that method is to be for the bookworm 
only. The “ practical man”’ wants something prac- 
tical, and his idea of it is to class ships by their 
gunnery returns. On the face of it, of course, this 
sounds good sense, for a ship that fails to hit the 
enemy seems of little value. In practice, however, 
the suggestion verges on the absurd for a variety of 
reasons some of which we propose to examine 
here in such detail as may be necessary. 

In the first place, gunnery returns as issued mean 
very little. A slight variation in weather, a slight 
variation in the vibration at a given speed of 
certain ships, may make all the difference between 
good and bad gunnery against a purely artificial 
target at a purely artificial range. Misses are 
estimated by no very scientific methods, and very 
little account is taken of the fact that the “ miss ” 
and the hit might be equally destructive 
were an enemy’s ship in place of the target. 
The modern gun is a weapon very little understood 
by those who labour to create an enthusiasm in 
“gunnery, gunnery, gunnery.” In thinking of a 
gun it is safe to say that the most of them form 
their concept of something more or less akin to the 
old cannon of Nelson’s days, the accuracy of which 
depended on a man looking along the top of it. The 
modern gun has nothing in common with this 
archaic piece; given the correct range it cannot 
well miss. Such misses as are made are due to 
firing at the wrong fraction of the roll, or to an 
unexpected vibration more than to anything else, if 
only the range be correctly given. Very often it is 
incorrectly given, but the range finding has nothing 
to do with the man behind the gun. He, if the 
range be correct, has nothing to do but look along 
the sights and fire at the right moment. Alertness 
at this last will gain him the credit of being a “good 
shot,” but inefficiency on the part of the man behind 
the range finder will as often gain him the reputa- 
tion of being a “bad shot.” Science, to a certain 
extent, has discounted the human element, and as 
time goes on is likely to do so yet more. Thus it 
will be seen that a combination of accidents may 
have as much to do with good shooting as individual 
excellence. 

We do not by this wish to detract from the value 
of good gunnery, but we do wish. to make it clear 
that the idea of the “born shot” is to-day some- 
what fanciful. Alertness is a more important 
quality ; and alertness can be taught and should be 
taught. Ships of which the gunnery is indifferent 
are invariably those which are generally “slack,” 
while “smart” ships almost as invariably shoot 
well. The men of the smart ship are taught to 
be alert in all things, and as a result it comes 
naturally to them to be alert at the guns, to watch 
for the right moment, and then to fire at once. 
The non-alert man dallies hesitating for the frac- 
tion of a second, and a miss is his reward. The 
rest is a matter of range-finding, and here again the 
alert operator is everything. It cannot be too 
clearly recognised that with gun and target at rest 
and the exact range known a miss is, or should be, 
impossible. The ship’s motion is one of several 











disturbing elements, carelessness another. Eliminate 
this last, and the other can be managed. There is, 
therefore, no real call for hero-worship of good gun 
captains, even apart from the fact that hero- 
worship is foreign to the best traditions of the Navy. 
What is wanted is, rather, punishment for failures. 
An indifferent captain or commander, or both, will, 
in ninety-nine cases out of a hundred, be found the 
real cause of indifferent gunnery. In the odd case 
human stupidity may be saddled with the blame; 
the gun itself, never. 

Having said this, we may go a step further and 
point out that the best of target practice is no 
criterion for good practice in war. In war there 
must be a conflict between the mental strain of the 
moment and past training. In this conflict the men 
who shoot best in peace may not come off best; 
indeed, it may be argued with some show of reason 
that they will not do so well as the phlegmatic 
moderate shot. The alert man may be made 
over-alert by war, while the normally more sluggish 
one may be sharpened up to the right pitch by the 
dread ordeal. Such theories, at least, should be 
borne in mind. We may also with advantage 
direct our attention to the question of improve- 
ments in the mechanical excellence of guns. 
Gunnery is now a mechanical operation. It 
may do no harm to regard it in the light of failing 
only through human frailty. Tae human element 
is, so to speak, the weak point; the more it is 
eliminated the better will the shooting be. Once let 
this be frankly recognised and improved gunnery is 
very likely to result. For instance, one of the weak 
spots in the human part of the machine is in the 
aet of firing. As this is at present arranged, a 
three-handed man would be at an immense advan- 
tage over an ordinary mortal, the reason being that 
one of the hands used in the act of laying has to be 
removed for firing. A pistol actuated by the foot 
would meet this difficulty, and do away with one 
cause of misses. So, too, the saddle might with 
advantage be generally used. 

It is along lines such as we have here briefly 
indicated, and not by any fanciful system of hero- 
worship, that the gunnery practice of the fleet is to 
be improved ; though, when all is said and done, 
we suspect that in real war pure chance will ever be 
a mighty factor, just as in the South African war 
very few of the enemy were accounted for by the 
crack shots of Bisley. Train the men to be as alert 
as possible in every way, and neglect nothing that . 
can be done in the way of substituting the machine 
for the man, is probably the best practical maxim. 
There is nothing else to add, save, perhaps, that the 
care of the gun when it is not shooting is more 
closely connected with its accuracy in action than 
is always recognised. And the same moral applies 
to the range-finders. 


MOTOR CAR LEGISLATION. 


A FEW weeks ago we said that we had no sym- 
pathy with those who proposed that greater freedom 
should be allowed in the matter of the speed of 
motor cars than is possible under existing legisla- 
tion. We gave our reasons for expressing ourselves 
as we did. Of the soundness of our views we are 
still convinced ; but recent events have done much 
to prove that those who use motor cars hold an 
entirely different opinion, and we are reluctantly 
compelled to admit that new legislation is necessary. 
We say that a machine is a good one if it runs well, 
performs what it is intended to accomplish with 
certainty, does not break down or waste energy in 
friction ; and that it is more or less a bad machine 
in so far as it fails to come up to the defined 
conditions. Now, just the same thing may be 
said of an Act of Parliament, or a bye-law, or 
a police regulation. Judged by this standard, the 
law determining the speed of motor cars is bad. It 
works with extreme friction. It is detested by a 
large and influential section of the public. It is 
probably not in favour with the police, two of whom 
recently complained that they had to hide in pig- 
styes to trap motorists, and had been bitten in the 
legs by the pigs—to say the least, an undignified 
event. Worst of all, it does not prevent that 
furious driving which it is expressly intended to 
stop. Not a day passes that we do not hear of 
tines inflicted for breaches of the law. A whole 
batch of motor car drivers, who had been taking 
part in the endurance trials of last week, were 
brought up before the magistrates and fined for 
running at more than 12 miles an hour. If the 
law effected its object, a good deal might be said in 
its favour; but it does nothing of the kind, and we 
doubt that it has in any case the smallest effect in 
preventing high-speed driving, or diminishing the 
number of accidents. 

Let us consider for a moment the position 
assumed by the Legislature. It holds that the 
safety of the public will be endangered if a particular 








282 





THE ENGINEER 





SEPT. 19, 1909 








kind of vehicle runs at more than 12 miles an hour. 
But it is beyond question that in towns and 
crowded streets this velocity is not only far too high 
for safety, but that it could not possibly be attained 
because of the obstacles in the way. On the other 
hand, out on country roads where there is little 
traffic, there is no reason for limiting the speed of 
any vehicle. There is, moreover, the objection to 
be urged that by limiting the speed the law to a 
certain extent relieves the motor car driver of 
responsibility. If he runs over some one, and can 
prove that he was not exceeding the legal limit of 
pace, he will escape with a sentence so light that it 
will be of no account as compared with that passed on 
him if he is going very fast. What is an accident at 11 
miles an hour apparently becomes a crime at 13 miles, 
which seems to us absurd. In a word, the Legisla- 
ture has gone the wrong way to work to secure a 
desirable end. It has narrowed the reponsibility of 
the driver, and at the same time made a rule which 
it cannot possibly enforce, because there is no 
adequate machinery for the purpose in the first 
place, and because, in the second place, those against 
whom the law is enacted are determined to break it 
whenever they please. 

Yet it is clear to all right-thinking minds that 
while, on the one hand, the motor car owner or 
driver should not be harassed by enactments that 
quite fail of their purpose, on the other hand, the 
roads and streets cannot be handed over to the 
tender mercies of men who have no consideration 
for the safety or comfort of those who walk, or 
bicycle, or drive horses. It is not easy to say pre- 
cisely what “rule of the road’ would be best. We 
venture to think that something on the following 
lines would secure all the law can secure in the way 
of safety. Within the precincts of towns let the 
speed be limited to seven miles an hour. In the 
first place, this rule would not be vexatious; in the 
second, it would be quite easy to say whether it was 
broken or not. In other words, most persons in 
country towns could tell in a moment whether any 
vehicle was going much faster than an ordinary 
horse-drawn vehicle in the streets. All that is 
needed is that the car should run at a moderate 
pace through towns. Indeed, as we have said, it 
would in many cases be physically impossible for the 
car to run fast. In the country let there be no re- 
striction of speed whatever, the driver or owner of 
the car to be responsible for any damage done; 
and in serious cases we think a jury might 
be trusted to take particular account of the speed at 
which the car was travelling when the smash 
occurred. So far all is in favour of the motorman ; 
but he must not expect to have everything his own 
way. Let, then, every car be registered and pro- 
vided with an official number, which must be carried 
in a conspicuous place. {If all motor cars have to 
be provided with numbers, there will be nothing 
more degrading about them than there is about the 
lamps which cycles and other vehicles must carry 
lighted at night. And, lastly, all drivers should pass 
a general examination and get a certificate of 
competency. Owners of motor cars now demand 
from chauffeurs evidence that they are fit for their 
work, and there is no good reason why the principle 
should not be pushed a little further. 

It will be seen that we advocate nothing that has 
not already been tested, and found to work satis- 
factorily in France. In any case, some change 
must be made in the law. The number of cars is 
increasing. The difficulties of the police and the 
magistrates are growing. We have day after 
day a record of unseemly squabbles. Accidents are 
not prevented. The discretion of the motor car 
driver is not augmented. The position is unsatis- 
factory, if not disgraceful. It seems strange—but 
it is, nevertheless, a fact—that Parliament has never 
yet succeeded in doing anything but hampering the 
development of self-propelled common road vehicles. 
Its action in regard to steam traction has been one 
long history of mistakes. With the law as it stands 
now we have no fault to find, but that, unfortunately, 
it will not work. It prevents nothing that it ought to 
prevent. Once more it is demonstrated that people 
cannot be made moral by Act of Parliament. 


A POINT IN THE DESIGN OF BOILERS. 


THE Patent Office Journal for the last few weeks 
has contained more than a usual number of drawings 
of water-tube boilers. Several of the generators 
are of the three-drum type; there is a steam drum 
above connected by bent tubes with two water 
drums below. On examining these drawings we 
have been struck by the fact that inventors appear 
in nearly all cases to have failed to grasp certain 
fundamental facts about combustion which demand 
the attention of the boiler designer. Boilers of the 
type we are discussing may be broadly divided 
into two kinds—first, those in which there is a single 
group of tubes on each side of the fire, the entire 


combustion taking place in a large space above the 
grate and amongst the tubes; and secondly, those 
in which the tubes on each side are divided into 
two or more groups—generally two—the group 
nearer to the fire being bent downwards, the other 
group upwards, so that a large space, or combustion 
chamber, as it is called, is left between the two. 
The theory at the back of this arrangement is 
traceable to the cylindrical marine boiler. The fire, 
partly directly and partly by radiation, gives a cer- 
tain amount of heat to the flue; the gases then pass 
into a combustion chamber at the back, where 
inflammation should be completed, the incandescent 
gases passing back through the tubes and issuing 
from the chimney cooled down but free from 
excessive smoke. If in the water-tube boilers we 
are discussing we think of the inner group of tubes 
as the furnace flue and the outer bunch as the 
return tubes, we have a close analogy. 

To ensure complete combustion in the chamber 
provided for that purpose it is essential—unless 
auxiliary assistance is called in—that the gases 
should not be lowered below the temperature at 
which the gas or the mixture of gases burns. If the 
temperature falls below that point, some of the gases 
will remain unconsumed, and the result will be a 
smoky stack. We are for the moment assuming 
that the supply of air is sufficient. We are also 
assuming that the generator is intended to work 
well under natural draught. This proposition being 
granted, we may ask, Do the boilers under discus- 
sion seem likely to meet the requisite conditions ? 
Let us consider the question a little more closely. 
We will suppose that a vertical section of the boiler 
shows twelve rows of tubes on each side, and that 
they are divided into two equal groups. The hot 
gases issuing from the fire, then, must pass over six 
rows of tubes before they reach the combustion 
space. Will they be hot enough to ignite when 
they get there, or will they have been so far cooled 
down by their progress through the first six rows that 
combustion isincomplete, and that they will pass with 
diminished utility over the next six rows, and finally 
issue in the guise of dense smoke? The answer 
given by experiment is that they will not burn 
unassisted. Some years ago Mr. J. Weir undertook 
an exhaustive series of experiments to ascertain this 
very point. He kept on reducing the number of 
tubes between the fire and the combustion chamber 
one row at a time and testing the combustion under 
each new set of conditions. His tests showed that 
even two rows of tubes so far cooled down the gases 
that complete combustion could not be depended 
upon. Is it likely to take place, then, when four or 
five layers of tubes have to be passed ? 

Given assisted draught or an excessive air supply, 
it may be possible to obtain combustion under the 
conditions we have outlined, but such forms of 
assistance should not be taken into account in the 
design of a boiler for general purposes. Assisted 
draught is, in general, not available, and excessive 
air supply, in spite of the resulting perfect combus- 
tion, means loss of efficiency. A boiler working at 
its best shows just a thin, light smoke ; the supply 
of air is just such that combustion is not entirely 
completed. It should be the object of the designer 
to attain that result under normal working conditioris 
and without such adventitious devices as forced 
air jets directed into the combustion chamber. 
The point on which we have dwelt appears to be 
overlooked not infrequently, and yet, as we have 
shown, it demands careful consideration. 


ia Se nan ae ee 
COAL, 


A BIRD’S-EYE view of the coal trade affords a varied and 
interesting panorama. Owners cn the Continent do not 
appear to be getting on very well. The German produc- 
tion so far this year has been rather—about 3 per cent.— 
below that of a year ago, although that itself was nota 
very prolific year. In America the great strike still con- 
tinues. In South Wales difficulty is anticipated in Decem- 
ber. In Scotland a reduction of 6} per cent. has been 
awarded and accepted, affecting some 72,000 workpeople. 
Only in the federated area of England does complete 
peace reign--and then only as a modus vivendi, As the 
new Scotch decision leaves the daily wage at 5s. 6d., the 
men have evidently not much ground for complaint. The 
engineering trades and other consuming interests are 
having “a bad time of it” in New York. House- 
holders are particularly hard hit. House coal is 
usually sold there at about 16s. per ton, but 
the official retail price is eleven dollars a ton, or 
44s,, and the actual retail price is said to range from £3 
up to £4 a ton, according to quantity. A somewhat 
similar state of affairs, though upon a less pronounced 
scale, obtains with regard to coal for manufacturing and 
engineering purposes—that is to say, it is exceptionally 
dear. At the beginning of the dispute it was calculated 
that there was a little over two million tons stocked in 
New York, and as some 60,000 tons of anthracite weekly 
is consumed in New York city at this season, that stock 
must have been reduced by more than a half. Total 
New York stocks at present are said to have got down to 
850,000 tons. It is, however, an ill wind that blows no 





one good. In other words, America’s need is Europe’s 


opportunity. It is said that twelve million tons of ¢ | 
have been shipped from Europe—chiefly England 
New York since the strike began, and that an e = 
amount is under contract for delivery. These figure an 
probably over the mark, but a large trade has certainly 
been done, particularly with South Wales. No wonq 
the Welsh miners can afford—as they have done—tg 
send £1000 as a donation to the American strike teal 
Our engineering friends across the Atlantic will be glad 
when the dispute there is settled, for it is hayin 
sericus effect upon the price at which they can tehe 
contracts. 


WHAT IS STEEL ? 


Tus question is at present exercising the minds of 
Sheffield steel manufacturers and steel workers. Some 
time ago, at the instance of the Cutlers’ Company, an 
action was brought against a Sheffield firm in respect 
of certain forks, the quality of the raw material in which 
was disputed. The stipendiary magistrate, after cop. 
sulting the “ Encyclopedia Britannica,” and taking the 
advice of two practical men, decided that the material 
used in the forks was steel, although not of a high 
quality. Professor Arnold, head cf the Metallurgical 
Department of the Sheftield University College, was one 
of the witnesses for the Cutlers’ Company. The decision 
has not given satisfaction to gentlemen like himself ang 
to others interested. The Sheffield Telegraph, in an 
article on the subject, inquired whether the decision was 
to be allowed to rest where it was. Professor Arnold, in 
a letter to the editor, intimated that further steps would 
be taken in view of the stipendiary magistrate’s decision, 
Professor Arnold, it is understood, proposes to proceed 
in two directions. He advocates the appointment of 
a representative commission whose business it will 
be to lay down a definition of what constitutes 
steel. The Professor himself is to lecture on the 
properties of cutlery steel, when he will classify chemi. 
cally, mechanically, and microscopically all the recognised 
trade products—pig iron, malleable iron, malleable cast 
iron, and steel. A point which is said to have a great 
bearing on the matter in dispute is the difference between 
malleable iron and malleable cast iron. That difference, 
the Professor holds, is not sufficiently understood, and he 
will therefore give it very close and careful attention, 
He is now collecting forks of the various types made in 
the city, and these are to be analysed, micrographs made, 
and lantern slides employed to show the quality of the 
steel used in their manufacture. The lecture is to be 
under the auspices of the Sheffield Society of Engineers 
and Metallurgists, and a large number of cutlers and 
artisans interested are to be invited to attend. The chief 
point which is sought to be attained is to have a standard 
for steel set up, as it is felt that a decision recognising 
“ steel—of a sort” as steel is calculated to imperil the 
good name of Sheffield in its widest known and most 
important speciality. 








THE GERMAN SHANTUNG RAILWAY. 


On June 1st the work of constructing the first main section 
of the Shantung Railway was completed by opening the 
station at Weih-sien, 184 kiloms. from Tsing-tau, and by 
throwing open the line to traffic in the presence of the German 
Governor and of the Chinese district officials. The disorders 
of 1900 destroyed the preliminary work carried up to Weih- 
sien, and also made it impossible to begin to build the line 
westward of Kaumi. Thus every effort had to be put forth 
in order to comply with the terms of the concession, which 
stipulated that the line should be opened as far as Weih-sien 
on June Ist, 1902. But the friendly attitude, both of the 
Chinese authorities and of the people, combined with the 
state of order restored in that region since the end of 1900, has 
assisted the work of construction. There was no difficulty in 
acquiring the necessary land, while a sufficient supply of 
workmen could always be had. There are 218 railway-cross- 
ings and 382 bridges, with a total of 435 spans, which are 
3718 yards in length, with a total weight of 4265 tons. The 
ironwork for the bridges was furnished by five German firms. 
Between Tsing-tau and Weih-sien twenty-four stations and 
stopping places had to be built, the average distance between 
them being 5 miles 100 yards. Two detachments of workmen 
have been at work for some months on the next section of the 
line, 80 kiloms. westward of Weih-sien. The company hopes 
to be able to finish the first 57 kiloms. as far as Chin-chu-fil 
for traffic during the autumn, and to have the rails laid a 
distance of 265 kiloms. by winter. At this point is the 
bridge, 445 yards long, across the Tse-ho. This is the longest 
bridge on the line, and it will have ten spans. The next 
50 kiloms., as far as Tschout-sun, will be very easy of con- 
struction. The earthworks, small buildings, and stations are 
to be finished this year. Thus, when the Tse-ho bridge is 
finished, there will remain only the rails to be laid, in order 
to bring the important silk-trading centre of Tschout-sun 
into communication with the German harbour, and it 1s 
expected that this will take place in April, 1903. The work 
of building further sections of the Shantung Railway has 
been begun. Next spring a start will be made with building 
the last section of 110 kiloms., which will comprise the final 
section to Tsi-nan-fu and the branch line, 40 kiloms. long, 
between Chang-tein and Po-shan. There is every prospect of 
the work being carried out without interruption, so that it will 
be finished by June 1st, 1904, under the terms of the con- 
cession. The efforts of the Shantung Railway Company 
have been supported at all times most strenuously, both by 
the German Admiralty Department and by the Imperial 
representatives at Tsing-tau. 








Tue total cost of the bacteriological sewage works 
which the Manchester Corporation is carrying out will be £487 283. 
The scheme under which these works are being carried out has 
been designed to deal with a maximum flow equal to 126,0(0,(L0 
allons per twenty-four hours, the flow up to 63,000,000 gallens 

ing treated by double contact on the bacteria beds and the sub- 
sequent 63,000,000 gallons on the 26 acres of storm-water beds. 
The excess of the sewage flow in time of rain beyond the maximum 
rate will be passed off into the Ship Canal at the Mcde Whee 





storm-water overflow, 
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LITERATURE. 
La Navigation Sous-marine dad travers les Siécles. By 
t de vaisseau Maurice Dexrrucu. Paris: 


jeutenan 

te Joven, 122, Rue Réaumur. 7f. 50c. 
quent is something about submarines usually fatal to 
the would-be author—perhaps ill-luck, perhaps the natural 
of ignorance. We did not therefore open M. 
Delpeuch’s book with any friendly feelings, but we have 
closed it with considerable regard for the author. It is a 
book that we have no hesitation in commending to all 
those of our readers interested in the subject. There is 
nothing in it exactly new, since the book has been out 
long enough for bad replicas to flood the market ; but all 
through it is marked by a grasp of the subject as pleasant 
gs it is novel. In a word, M. Delpeuch is that rara avis 
in the literature of submarines, aman who knows some- 
thing about his subject. 

The work does not claim to be technical, but it gives 
ll the salient points, with all authorities as footnotes, 
and all that any one is likely to require will be found in 
its pages free from touches of “popular” treatment. 
More is not needed in this department, since the 
historical value of submarine literature is confined to an 
elucidation of the steps taken towards an end that is still 
jdeal, and which may never be reached. 

The first man to dabble with submarine navigation was 
Alexander the Great, who got so far as discerning some 
of its principles, while in the thirteenth and fourteenth 
centuries subaqueous attack for military purposes was 
studied. M. Delpeuch cites the case of some English 
ships destroyed by means of fire carried under water in 
1372. A diver rather than a submarine was the means 
to this end, but that is immaterial, for the ideal was sub- 
stantially that of the present day. By 1536 a diving 
apparatus replaced the diver trusting to his own powers. 
From then till 1830 this system obtained. By 1632 sub- 
marine boats proper seem to have been as plentiful as 
they are to-day, nor, with the exception of the Holland 
type, do any modern boats embody any integral novelties. 
The periscope existed in 1692, und was patented in 1774. 
It is interesting to note that by 1727 no less than 
fourteen types of submarines had been patented in 
England alone. Into all these matters the author goes 
fully, keeping the main line of progress ever to the fore. 
It is thus easy to trace how submarine navigation, 
starting with the diver, was driven to the diver with 
artificial respiration, submarine boats rising and falling 
in importance during the progress, and so we are brought 
to the eighteenth century, and submarine warfare as 
practical as any that has happened since. 

Space does not admit of an examination of the entire 
book in detail; nor, indeed, is it possible to give a fair 
idea of it in the compass of a single review. We must be 
content, therefore, to note the phases dealt with, from 
the respiratory problem in 1782, the substitution of a 
screw for the paddle suggested in the middle of the 
eighteenth century, plunging mechanism a little later, the 
vertical and horizontal rudders of Fulton about 1798, the 
scare in England about French submarines just a hundred 
years ago, and the steady construction of submarines in 
France from that day to this. For all this we must refer 
the reader to the book itself. The best chapter in the 
volume is No. XIII., on the theory of submarine navigation. 
It is very lucidly divided into sections and sub-sections 
under the general heading of essential conditions. These 
are given as (1) plunging, (2) stability immersed, (3) 
stability in motion, (4) steering, (5) habitability. Briefly 
we may précis this examination as follows, noting that 
throughout emphasis is laid on complete control :— 

(1) Plunging and immersion depending on questions of 
specific gravity, were problems solved in 1624 by Drebbler, 
and completely mastered by Symons in 1747. Modern 
advance here has been confined chiefly to a conquest of 
pressure at considerable depths. 

(2) In theory, stable immersion presents few if any 

difficulties. In practice it is the most difficult thing in 
the world. Extreme excellence of the machinery for 
introducing or discharging water ballast is insisted on. 
Bushnell and Fulton at the end of the 18th century 
were the first to tackle this problem by methods still in 
use. 
(3) Stability in motion is stated as a still more trouble- 
some problem. The inevitable tendency of a submarine 
is to follow its nose, and on this fact all the early experi- 
menters came to grief. Modern science has tended to 
overcome this with the hydrostatic piston, but when all 
is said and done a weighted keel is essential—a species of 
centre-board. Every inventor has his own pet system in 
addition, but all have to rely on automatic adjustments. 
Dropping gear for torpedoes meets with the author's 
favour in preference to tubes. The Goubet is par 
excellence the dropping gear boat, but of course the 
Narval type is also. 

(4) This section is devoted to the periscope first in- 
vented in 1854 by M. Marié-Davy. 

(5) Fulton was the first to devise artificial air. That 
was about 1790 or so. Since then progress has been 
relative only, but faith in France seems pinned at present 
on liquid air. 

As we have said, the description of French boats is 
practically absent, but it seems apparent that an integral 
— of all is the keel, evolved from the centre-board 
dea, 

The author's verdict is that next to French boats the 
Holland type is the best. It certainly best conforms 
with the conditions of success he lays down. In this 
country the Admiralty, with excellent optimism, lays 
down an axiom that French boats are nowhere compared 
to ours. Of recent French boats, of course, nothing is 
known, but we certainly doubt whether as instruments 
of war the unimproved Holland type equals them. For 
& long time now French boats have been altered and im- 
proved by naval officers, and, in view of the changes 
effected by British officers in the short time that they 
have had Hollands under control, we incline to suspect 


result 





that the ordinary inventor never has yet, and probably 
never will, evolve a practical boat, using practical in the 
sense of war utility. It is, perhaps, safe to assume that 
the naval officer unaided will always lack the scientific 
ability necessary to make a good boat; he is probably 
limited to improving on good material. Hence progress 
is likely to be leisurely; but this book convinces us 
afresh of the truth of the theory that we have always 
enunciated, that the sum total of progress to-day over 
past centuries lies entirely in the fact that inventors and 
naval officers are now working in conjunction. Along 
this road some success may be achieved, and the ideal of 
a destroyer able to submerge at will finally reached. ; 

Of submarine antidotes the author says next to 
nothing ; they are perhaps outside his scope, which is 
purely historical. The antidote is only just born, but 
apparently it just balances modern advance over the 
efforts of past centuries, for M. Delpeuch disposes for 
ever of the idea that any startling advance has been 
made. As the gun kept pace with the torpedo, so in 
some form or other we may assume it will keep level 
with the submarine; just as nearly all ships now have 
some form of armour, so in the distant future all may 
possess some ability to submerge, water replacing armour, 
as we now understand it. But that day is far distant, if 
it is ever to come, and there is certainly nothing in sub- 
marine history to suggest that a “revolution in naval 
warfare’’ is upon us—save in popular magazines and 
evening newspapers, which will do with the submarine 
as they did with the dynamite gun, now dead. A sub- 
marine that will not betray its presence is inconceivable. 
Though it realise present dreams and succeed in seeing 
through water, it would have no monopoly of that. And 
since it will ever be possible to trace its presence, we 
may keep full trust that the gun will manage to find it 
somehow and in some way. And since enthusiasm for 
submarines is ever in inverse ratio to knowledge, we may 
discount all enthusiasm. Let the perfect boat be evolved ; 
let speed and endurance equal that of the best destroyer, 
the boat has still to find its prey. 

One fact stands out in this history very prominently, 
and that is the energy wasted in complete submergence. 
We do not say that a mechanical will-o’-the-wisp is thus 
chased, but a well-armoured boat awash seems more able 
to do things than one that is submerged altogether. It 
will see more and be more easily handled. But this is 
in essence the monitor idea; the earliest monitor, to all 
intents and purposes, was the same thing. Yet the 
monitor died. If we ask what killed it, the reply is 
—human frailty. A warship must carry men, and these 
must live healthily. When all is said and done, we 
incline to surmise that the submarine is as likely to fail 
in this as in anything. As yet the problem is unconquer- 
able; indeed, it is more difficult to live in a modern boat 
than in the old ones of past centuries, unless history lies 
alarmingly. Centuries ago an inventor took his wife and 
children with him. We doubt if any modern boat could 
stand that crucial test. 

M. Delpeuch seems fully alive to this fact, and touches 
on it in many places. Van Drebbler existed through it, 
as men exist to-day, and he proved as much or as little 
as modern experiments in endurance under water prove 
to-day. It can be done, and that is the beginning and 
end of it all, apparently. There is still the enemy to find, 
there are still waves in the way, and no change has taken 
place in the laws of optics. We emphasise this point 
because never a single inventor seems to have grasped it 
or troubled about it. Till finding the enemy is solved— 
and the enemy is not unlike the needle in a bundle of 
hay—the submarine, whatever mechanical excellences it 
may attain to, will remain a species of toy so far as all 
the great operations of war are concerned. 

Our only grief in perusing the book is the utter silence 
on French submarines other than the Zédé and similar 
out-of-date models. Still, as an officer of the French 
navy, the author could hardly, perhaps, be very prolix in 
details of more or less secret mechanisms, and we can 
hardly blame him on account of his omissions here For 
the rest, it is our pleasure to congratulate him upon an 
extremely interesting and useful compilation on a subject 
about which most authors produce only rubbish. It is 
quite technical enough for those who wish to keep au fait 
with the subject, and even those technically interested in 
submarines may learn a good deal from its suggestive 
pages. So, too, we suspect, might some of those “ sub- 
marine experts ” in this country who have been so busily 
telling us all about nothing of late. Whether they will is 
another matter. 





A Text Book on Roofs and Bridges. Part III. Bridge 
Design. By MansFieLp Merriman and Henry S. Jacosy. 
Fourth edition, re-written. First thousand. New York: 
John Wiley and Sons. London: Chapman and Hall, 
Limited. 1902. 


Tur contents of the present edition of this work are 
restricted to that class of bridges which, resting upon 
two supports, exert only vertical pressures upon them. 
The much discussed question of the riveted versus the 
pin system of connection is very fairly summed up. The 
former is the prevailing method of construction in the 
Old World, while the latter is that which has been most 
used and generally been regarded with most favour by 
American engineers. In that country, the first riveted 
bridges were built on the New York Central Railway 
about forty years ago, and it is stated that “the system 
has proved very serviceable there and elsewhere.” High 
prices for iron and labour were conducive to the develop- 
ment of the pin system, and as these became lower the 
riveted system has come more and more into use in the 
United States. It is admitted that, under proper speci- 
fications, a good bridge can be designed and built on 
either plan, and the item of cost will usually determine 
the decision. 

Chapters III. and IV. are devoted to Bridge Contracts 
and Office Work, and Bridge Shops and Shop Practice. 
The general nianagement, as well as the working details, 


are different from those obtaining in our own bridge- 
building establishments. A description of each shop and 
the work done in it, with photographs of the more 
important tools and machinery, are given. Although all 
is arranged in accordance with American practice, there 
is a good deal of valuable information of a general 
character in these chapters, which may be studied to 
advantage. Some useful hints and advice are thrown 
out for the especial benefit of the student and young 
workman. The articles relating to Inspection and Test- 
ing are well worth perusal. 

The details and designs of plate girder and pin truss 
bridges, as examples of the most recent practice, 
occupy a large portion of the volume. We endorse the 
statement respecting the necessity of not fining down 
the material too much, especially in the webs of solid- 
sided girders. Bridge inspectors of experience have 
invariably found that the web is the first part to go, even 
in cases—which we trust are rare—in which the flanges 
are thinner. This testimony shows the importance of 
specifying that the minimum thickness of web plates 
should not be less than jin., and it would certainly be 
“better if Zin. were also made the minimum thickness 
for the webs of important highway bridges.’ Eaton 
Hodgkinson was the first to point out that the best way 
to prevent plates from buckling was to increase their 
thickness. The articles in chapters VI. and VIII., relating 
to the various descriptions of expansion bearings, from 
the simple sliding plate to the most modern combination 
of friction rollers, hinges, pin bearings, and pedestals, are 
practical and useful, and well illustrated. 

It has always been theoretically conceded that the 
web plate in flange beams does relieve the flanges, pro- 
vided they are both horizontal, of a portion of their 
stresses. The amount that one-eighth of the gross area 
of the web plate may be regarded as effective flange area, 
as some of the American specifications contend for, is 
in many instances too large. The usual practice is never- 
theless to assume that the flanges resist the entire bend- 
ing moments, and the web the whole of the shearing 
force. No error of consequence results from this assump- 
tion. The same statement holds for all open web girders 
with the same arrangement of booms. 

Recently several modifications have been introduced in 
the different descriptions of extraneous wind bracing 
necessary to impart rigidity to the whole structural 
framework. In lateral bracing the preference is now 
given to stiff members—that is, to a system of struts 
instead of ties—in spite of the axiom that tie bracing is 
more economical, per se, than the former. Objection is 
also taken to the employment of adjustable members in 
both the lateral and sway bracing of trusses. Strong 
advocates of multiple articulations—among whom are 
many German bridge designers—will probably not recog- 
nise the force of this objection. Where space permits, 
the lateral system of bracing should be double—upper 
and lower. It is practically the same, by inversion, for 
both deck and through bridges. A number of the forms 
used in sway bracing are also applicable to portal bracing, 
but the sections are strengthened on account of the 
greater duty of the latter. In the present volume, which, 
as the authors justly claim in the preface, is brought fully 
up to date, wrought iron is regarded as entirely super- 
seded by steel. Great care has been shown in designing 
the joints, so as to reduce to a minimum the secondary 
stresses, a subject which only of late has received the 
attention it deserves. 





SHORT NOTICE 

French Commercial Correspondence, By Chas. Glauser, Ph.D. 
Arranged and adapted by W. Mansfield Poole, M.A. Iondon: John 
Murray. 1902. Price 4s.6d.—This little book appears to be a worthy 
successor to the volume which appeared last year. It is intended 
for the use of those learning from a teacher, but should also be 
valuable to the self-taught student, and possibly as a reference 
book in an office where French correspondence is required. In 
both the latter cases the addition of a glossary, or even a simple 
index to the expressions and phrases contained in the book, would 
have been a decided gain. The scheme of the volume is well 
devised, and includes definitions and hints as to the correct 
writing of business letters, which might be usefully adopted in any 
language, as well as those peculiarly applicable to French 
correspondence. Model letters and formule, all carefully 
classified are given in much greater variety than we have before 
seen in books of the kind, and on these models are given exercises 
(a) with full details of the subject and plan of the letter; ()) with 
résumé only, on which letters in correct style are to be written by 
the pupil. To each of the exercises is appended a list of suitable 
phrases and expressions. 








NARROW GAUGE LOCOMOTIVE—CAPE 
GOVERNMENT RAILWAYS. 


In our impression for September 5th, we published as a 
two-page supplement, an external view of one of*several very 
fine locomotives built by Neilson, Reid and Co.; Limited, 
Glasgow, for South Africa. This week we give.a sectional 
elevation and plan. It will be seen that Mr. Beatty, the 
Locomotive Superintendent of the Cape Government Rail- 
ways, has succeeded in designing an exceedingly powerful 
narrow-gauge—3ft. 6in.—engine, without adopting double 
bogies, or any of the abnormal devices in favour on the 
Continent. We have here an engine with over 21 square 
feet of grate surface, or about as much as can usually be got 
into a powerful express engine of the full gauge, and there are 
1315 square feet of heating surface. The cylinders are 
18%in. by 24in. The tractive power is therefore for 100 Ib. 
average cylinder pressure 13,500 1b., which would haul on a 
level a gross load of at least 1300 tons, at 15 miles an hour. 








THE new battleship Montagu returned to Plymouth on 
Monday night. She left early in the morning for a sixteen hours 
continuous run at full power, but at the end of eight hours the 
trial was abandoned. The boilers, as at a former trial, leaked 
and the engines failed to develop the 18,000 horse-power contracted 
for. The average was 17,656, the mean speed for the eight hours 





was 18-37, which was regarded as very good under the conditions, 
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BRASS FOUNDRY ASHES. 


Mvcu attention having lately been drawn to the large 
anount of brass remaining in furnace ashes—taken from 
vrass-melting furnaces—it may be interesting to show the 
modern method of recovering the metal. 

‘Formerly, all the ashes and broken pieces of melting 
crucibles were collected and stored, together with skimmings, 
till some tons were accumulated ; they were then either sold 
at a price so small as to represent but a trifle of their true 
value, or hand-washed, which process consisted in grinding 
all the ashes fine—the finer the better—and passing them on 











ASH WASHING MACHINE 


various sieves through water in a large tub, the refuse not 
going through the sieves, but, by the swirling motion given 
them by the operator, being washed over the edges of the 
sieve, the metal remaining in the sieve. It was common to 
allow this work to be done by an ash-washer, who travelled 
from place to place for this purpose, or, in the case where the 
quantity was small, it was done by the brass moulder; in 
either case the process was long and wasteful, and it was, 
further, found undesirable to have strangers from time to 
time admitted for this purpose into the works. 

It was about two days’ work for an ash-washer to clean a 
ton of ashes, and the average vield was about 80 lb. of brass 
per ton. 

The modern method of separation—the invention of Mr. 





them and carry them down into the rising column of water. 
No rotative power of any sort is needed, and the machine is 
simplicity itself. I 
excellent for mortar making. The amount of water used is 
about 850 gallons per ton of ashes, but it is not necessary that 
fresh water be continually used ; the same water may be used 
This necessitates a tank above the | of measurement. 


over and over again. : 
. be | rest on the support C, with the two points 


machine, into which water from the settling tank may 
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Sharp—has been in use for some years with excellent effect. | 
It results in considerable saving, because no skilled labour is | 


needed, the return of brass per ton largely increased, and the 
time occupied is about one-tenth what it used to be. In its 
design gravity alone does the work. Water, from a head of 
2ft. or 3ft. above the top of the machine, is admitted to a 
pan from which rises a vertical pipe having an enlarged top, 
at which the water overflows and is led into a settling tank. 


a 
lifted by a centrifugal pump or ejector—an old boiler 
even two or three barrels connected together do wel] fo * 
tank, bis 

An unskilled labourer can wash one ton in, say, two h 
by this machine, and recover an average of 300 lb. of — 
per ton of ashes. The greatest amount we have heard pry 
550 lb., and from waste that was being utilised to form sh 4 
floors—having come from a hand-washer’s tub—ay much > 
70 lb. of brass per ton have been extracted. ” 

The illustrations show the type of machine used at some works 
noar Manchester, where the managing director testifies that it 
effects a considerable saving per week over and above the old 
hand-washing process. The machine has a hinge on which 
the upper part turns, and so admits of a perforated bucket 
being placed in the foundation pan to receive the brags which 
falls downwards through the water column. The upper view 
shows the machine thus opened, and the bucket in its place 
Metal taken from this bucket is ready for melting, losing only 
about 44 per cent. of weight in the process. . 

The pan of this machine is 2ft. 3in. diameter, and stands 
about 3ft. 6in. above ground. The joint, shown open 
is made with a rubber ring. The projection on the 
basin is a handle used in opening the washer. A fey 
bricks form the seat for the machine, and the settling tank js 
usually of brick, about 6ft. by 5ft, and 2ft. deep, with an 
overflow connected with a drain. Messrs. E. H. Birley and 
Co., of Manchester, have installed a number of these machines 
at various works, 











PIPE CALIPERS. 


Many of our readers must be directly acquainted with the 
difficulty of measuring the thickness of a pipe or even of a 
plate at various points. The instrument generally employed 

| for the purpose is only approximately accurate, and the 
method more generally used is to drill holes at various points 
We illustrate by the two figures on this page a new form of 
pipe calipers designed by Mr. Fuhrman Clarke, and made by 
the Birmingham Aluminium Castings Company, Limited, of 
Cambridge-street, Birmingham, which will appeal! to those 
who have experienced the troubles to which we allude. 
| The calipers consist of a frame A, a lever B, and an adjustable 
support C, Fig.2. The frame A has two parallel arms of uuequal 
length, the lever B is mounted on centres at the end of the 
shorter arm, which has an opening lengthways through the 
middle to allow of the free movement of the lever B. At the 
outer end of the long arm of the frame A is an adjustable con. 
| tact piece D, consisting of a screw stud and lock-nut. At the 
| outer end of the lever B is alsoa contact piece E. The 
| opposite end of B is cranked to clear obstructions, and has a 
projection F, which is marked either with a line or as a 
vernier. On the cross arm isa scale G. As the lever B is 
mounted at its centre, the line on the projection F will indicate, 
| by means of the scale G, the distance between the contact 
points Dand E. The short arm of the frame A has at H pro. 
jecting studs with V edges which rest in bushes in the upper 
joints of the support C. By means of the tightening screws], 
the support C can be adjusted as to length. The calipers rest 





























Fig. 1—CLARKE’S PIPE CALIPERS 


The ground ashes are dropped into this rising current of 
water, the brass falls through the water into a bucket placed 
to receive it, and the dirt rises and overflows with the water. 
By means of a 2in. pipe and tap the speed of the upward flow 


can be regulated to suit the mass or fineness of the ground 
ashes, and a lin. sprayer, or Barker’s mill, is placed above 
the hopper, into which the ashes are dropped, to moisten 


| 
| 


in a horizontal position on the support C, which is so adjusted 
as to bring the arms of the frame A into parallel with the 
surface of the metal or material to he measured. The calipers 
balance at point H, with just sufficient overweight at the scale 
end to ensure the point D coming in contact with the lower 
surface of the metal or material to be measured. ‘The lever 
B is also balanced at its centre, with just sufficient overweight 
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Fig. 2--PIPE CALIPERS 


The refuse from the settling tank is found 


| at its outer end to ensure the point 


E resting on the upper 
surface of the metal, the thickness of the metal between the 
points D and E will then be accurately indicated by the liad 
at F and the scale G, as under these conditions the Loeetenee 
or spring which is unavoidable in any instrument of this ae 
becomes a constant quantity, and does not affect the aso 
To adjust the calipers they are allowed to 
D and E in con 
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tact, then by means of the stud and lock-nut at D the line at 
F can be set at zero on the scale G. kanes 
This elegant apparatus is of such a length that it will 
measure to the centre of a 9ft. pipe. The plan generally 
adopted when using it is to lay the pipes to be gauged side 
3 side on the ground, caliper them all from each end as they 
lia, then roll them all a quarter of a turn and caliper again, 
and soon. The instrument is capable of giving much finer 
indications than are generally required for pipe work, and it is 
even proposed to fit a vernier tothe scale. Such a requirement 
might be useful in measuring the corrosion of plates or 
the webs of girders, or in gauging the parallelism of broad 
machined services. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
corres 


ponddents. ) 


8 of our 








RE-HEATERS, 


Sin,—! did not have the advantage of hearing the discussion on 
Professor Weighton’s paper at Newcastle, but after reading the 
comments in your leader of August 8th, it occurs to me that 
emphasis may not have been laid on a point which is, to my mind, 
of importance in interpreting the results. The experiments com- 
pare the steam consump*ions with and without a re-heater in 
action. In both cases the receiver was being continuously or 
periodically drained to remove as far as possible the water present 
in the receiver steam. The effect of using a re-heater was to 
reduce the amount of water so drained away. For example, in 
the first pair of trials, the drainage from the receiver was 95 Ib. 
when there was no re-heating, and 49-5lb, when there was 
re-heating. Tbus the re-heating was insufficient even to dry the 
steam. There is no question here of superheating in the 
receiver. The wetness, as shown by the drainage, was reduced, 
and this was done at the expense of live steam in the re-heater 
coils, Now, it is clear that in so far as wetness can be removed by 
drainage, it is better to do it that way than by re-evaporating the 
condensed water at the expense of live steam. I do not find it 
surprising, under these conditions, that no particular advantage 
comes of re-heating. 

Where an advantage is to be expected is in dealing with wetness 
that cannot be removed by drainage. And still more is there an 
advantage when re-heating is carried far enough to superheat the 
receiver steam, and thereby keep the steam nearly dry during its 
expansion in the low-pressure cylinder. Professor Weighton’s 
experiments do not touch on this point. But we know from the 
results which are obtained when Schmidt’s system of superheating 
in the receiver is adopted that such superheating promotes 
economy. The Schmidt re-heater produces a considerable degree 
of superbeat in the receiver by transferring to the steam there a 
portion of the high superheat possessed by the live steam. 
Nothing is condensed, but the very highly superheated live steam, 
on its way from the superheater to the high-pressure cylinder, is 
utilised as a vehicle to convey heat to the receiver steam. Its 
original superheat is thereby reduced, and what is taken from it is 
given with much advantage to the low-pressure steam. There is 
no doubt that this mode of re-heating contributes to the remark- 
able economy which the Schmidt system of = highly super- 
heated steam secures, . A. EwIne, 

Riederalp, Switzerland, September 13th. 





MONKEY OR RAM? 


Sirn,—In your issue of September 12th, page 261, is an interest- 
ing description of Mr. J. Garvie'’s electrically-worked pile driver. 
Throughout that description the falling weight—the ram—is mis- 
called the monkey. ‘or forty years past have I preached a 
crusade against these misapplications of the term, and the cry is 
“Still they come.” It is surprising to me to find this error to be 
so general, Quite recently I had the pleasure of setting a promis- 
ing young engineer right on this point. . Convinced against his 
will, he appealed to his father—one of the old worthies of the 
profession—who, however, promptly endorsed my ruling, which 
was that the snatch-hook of the pile driver is the ‘‘ monkey,” 
whilst the falling weight is the ‘‘ram.” Their very actions 
indicate this, that of the monkey beingasnatching, clutching action, 
and that of the ram a butting or blow-giving one. It is, in fact, 
the action of a paviour’s rammer, from which implement it pro- 
bably derived its name. 

Will you allow me first to point out how the misapplication of 
the term ‘‘monkey” probably arose, and next to submit some 
evidence in support of my contention that it is a misapplication / 

In the early pile drivers the weight was made fast to one end of 
a large rope, which was passed over a pulley, the other end branch- 
ing out into a number of smaller ropes, from a dozen to twenty, 
according to the weight of the ram. Each of the smaller ropes 
was held by a man, and the group, pulling all together, raised 
the ram a few feet. At a given signal all let go, thus dropping 
the ram on the head of the pile. ‘This machine was known as the 
ringing engine, owing to its action being similar to that of bell- 
ringing. Later on the picking-up and releasing hook and the 
detachable weight were introduced, and the pile driver became 
known as the ‘monkey engine,” in contradistinction to the 
“ringing engine,” the appellation doubtless being derived from 
the monkey-like action of the snatch hook, which was the only 
new feature. 

To support the correctness of my contention that the falling 
weight 1s the ram and not the monkey, I may mention that in 
1859 the late Mr. F. W. Bryant, C.E., who had been engaged 
on the Westminster Bridge works, read a paper on “ Piling and 
Cofferdams” before the Society of Engineers, at which [ was 
present. In the printed report of that paper and the discussion 
upon it in the Society’s ‘ Transactions,” the term ‘‘ ram ” alone is 
used by the author and speakers—who were all engineers—to 
designate the falling weight of the pile driver. 

In 1886 I read a paper on “‘ Pile-driving Machines” at Middles- 
brough, before the Cleveland Institution of Engineers. I need 
hardly say that throughout I used only the word “ram” in the 
present connection, as the printed report of my paper shows. In 
the discussion two of the speakers used the word “ hammer” when 
speaking of the ram, whilst a third used the word ‘‘ram.” Two 
were engineers and one was one of the contractors for the Thames 
Embankment, where he stated he had driven 5000 piles. This use 
of the term ‘hammer ” doubtless originated from the application 
of the principle of the steam hammer to pile-driving by Nasmyth 
in 1843, the eer who employed the term “hammer” having 
used one'of Nasmyth’s machines for pile-driving. 

In 1894 Mr. Henry O’Connor read a paper on “ Pile-driving ” 
efore the Society of Engineers. In the paper and the discussion 
upon it, in which ten speakers—all engineers—took part, the word 
Bag _ alone is used, as shown by the printed ‘‘ Transactions” of 
the Society. In Rankine’s ‘‘ Manual of Civil Engineering ” (1873), 
throughout the pile-driving section, the author uses only the word 
Pn when referring to the falling weight. In Tomlinson’s 
‘ yelopxdia (1868), under the head of ‘‘Bridges,” the pile driver is 
reated of, and reference is there made to the use at first of a heavy 
wooden “monkey” as a falling weight; and when this weight 
pe to act, then a heavier iron ‘ram ” is to be used to complete 
Pa driving. In Spon’s ‘‘Engineer’s and Contractor's Book of 
*rices for 1876, Appleby’s steam pile-driving machine is described 
and illustrated, Here the falling weight is first called the 
. monkey or ram,” the word “monkey” being quoted, thus 
implying that it was a known term ; but, in the writer's mind, of 





—- application, Subsequently to this the word ‘‘ ram” only 
is used. 

A fow months since your contemporary The lronmonger repro- 
duced an article from The American Machinist, in which the same 
blunder occurs, which I then pointed out, With your permission 
I will conclude this letter in the words I used in closing my letter 
to your contemporary. After justifying the position Thad taken, 
I wrote: —‘‘ I hope that all those who call a ‘ram’ a ‘monkey’ will 
now see their error, and will learn to distinguish between two 
animals, whose most characteristic actions are reproduced in so 
faithful a manner in their namesakes of the pile driver.” 

Perry F, NURSEY. 

17, Victoria-street, Westminster, 8.W., 

September 16th. 





THE DECLINE OF THE BRITISH ENGINEER. 

Sin, —My intention in writing to you my letter of the 2nd instant 
was, whilst endeavouring to point out a possible cause for the 
apparent decline of the British engineer, at the same time to draw 
attention to what may be termed nothing more nor less than the 
“sweating” system under which the individuals known as 
‘‘ assistants” in the profession are labouring at present. Hitherto 
little has been heard on behalf of what really constitutes an 
important, but at the same time.much down-trodden class. 
Amongst the large number of engineers, only a favoured few can 
look forward to becoming partners or heads of firms, You 
remarked in your very able and straightforward leader last week, 
that to one appointment of £500 per annum there were ten of £200; 

ou might well have added twenty of £150, and fifty of £100 and 
ess, Although the salaries offered to assistants in the Colonies 
are comparatively higher than those at home, it will be found that 
when analysed they are not more than would be received by 
artisans in the same country. Yet when we come to consider the 
matter there is really no excuse for the niggardly manner in which 
payment is given by the magnates in the engineering world, whose 
Incomes are as large as those of their assistants are small. Of 
course, the old cry of supply and demand is the usual answer to 
any question of this kind ; but surely the profession should be 
exempt from this ‘“‘market” procedure, and those employers who 
are not mere tradesmen should hold their profession sufficiently in 
esteem to grant and obtain for their assistants a recomp 
similar to that given in any other profession. It is true that most 
employers have a standard schedule of fees and charges in their 
dealings with the public, but the hapless assistant has to take what 
is offered him. A case came under my own observation in which 
an employer prevailed upon a company—to whom he had ‘‘lent” 
his assistant—to reduce the increased salary they had offered, 
because the assistant would not in all probability be content on 
returning to his original salary. The consequence of this prevail- 
ing system is that a number of efficient and energetic young men, 
after giving some of the most valuable years of their lives in 
furthering the interest of their employers, give up in disgust, and 
turn their attention to some employment in which they can earn 
enough to found a home and living worthy of the name. 

The controversy going on at the present time with regard to 
educational reform may be of paramount importance to those who 
are chiefly concerned as teachers, but all the scientific teaching 
possible will not better the position of the subordinate members of 
the profession unless they can look forward to some improvement 
in their actual monetary reward. 

In course of time, doubtless, the system will work its own cure, 
unless, as possibly may happen, the British engineer loses his 
position altogether in the world’s history, and the American or 
Japanese supplant him in the field in which he has until quite 
recently considered himself omnipotent. 8. A. H. 

September 13th. 








THE CHANNEL PASSENGER SERVICE. 


Sir,—In your historical résumé of the cross Channel passenger 
steamship service in your issue of the 5th inst., with a descriptive 
notice of the first passenger line established between Harwich 
and the continental poris of Antwerp and Rotterdam, by the 
Great Eastern Railway Company, is most interesting, and I 
feel sure your numerous readers will be gratified by further 
details in connection with the establishment of the steamship 
service at Harwich, and which Iam in a position to give, inas- 
much as the paddle steamer Avalon and the other passenger boats 
you refer to were built from the designs of my then principal, Mr. 
T. Harrington, C.E., and naval architect—of this city—to the 
Great Eastern Railway Company, and to whom I was chief 
assistant, and surveyed the building of the vessels and the con- 
struction of their machinery. Besides the vessels referred to there 
were cargo and cattle boats ; these were built by the London firm 
of Messrs. Simpson and Co., of Pimlico and Millwall, E. I may 
state that, although the vessels were in every respect suitable for 
the trade, a considerable period of time elapsed. before the 
company succeeded in securing a trade, owing to the opposition 
from vested interests. Land at Harwich was purchased, cattle lairs 
erected, a first-class hotel built, and, if I remember rightly, con- 
siderably over a million sterling had been expended upon the 
establishment of this service, and to give your readers an idea of 
the losses incurred, the Board of Agriculture decided that the 
cattle must be brought direct to London and slaughtered, thereby 
dealing a heavy blow at one of the chief sources of revenue con- 
templated by the company in founding the line. Tlis-was not all, 
a legal local luminary discovered that under an obsolete. and 
antique law allcoal brought into Harwich had to pay a tax—which 
was contirmed on appeal—so onerous in its nature,-having regard 
to the large quantities required by the steamers, that the directors 
decided it would be better to abandon Harwich and make the 
company’s terminus at Parkstone, which’ is the’ terminus of 
to-day. 

I quite endorse your remarks upon the good quality of the work 
and the finish of the steamer Avalon and the sister yessels, for 
which I thank you in respect to my late principal; and as a 
further proof of the efficient work done on the Thames, it will, I 
have no doubt, be most interesting to your practical readers to 
know that the Avalon built in 1864as a paddle steamer, was con- 
verted in 1895 to a screw steamer by the late firm of Messrs. Earle 
and Co., of Hull, and is now employed in the West Indies carrying 
fruit on a charter of £700a month. | JAMES CASEY, 

Consulting Marine Engineer, and M.I.N.A. 

10, Philpot-lane, London, E.C. 





LOCOMOTIVES FOR INDIA, 


Sir,—The present demand for a cheaper type of lovomotive for 
export, and manufactured under such conditions as admit of com- 
petition with German and United States manufacturers, has been 
foreseen for some time, and four years ago we addressed a circular 
letter to all British locomotive builders, proposing that a works 
should be erected to produce only certain standard classes of 
locomotives to prearranged specifications, free from the man: 
controlling and expensive features usually applied by consulting engi- 
neers, the works to be erected and entirely controlled by the existing 
locomotive manufacturers, and on a basis which would preclude 
competition with existing works. An intending purchaser could 
then take his choice between a locomotive built in the usual 
way in this country, and subject to all the rigid inspection now 
prevalent, or a lower priced and more rapidly produced machine 
of a similar quality to that which is now supplied in the United 
States, and free of all controlling conditions beyond those 
provided for in the standard specification of the proposed works, 

We thought, and still think, that such a works, of large 
capacity, would find ample employment in securing the orders 
Which now go to both Germany and the United States, without inter- 


fering with the more legitimate business of the existing British loco- 
motive manufacturers. It would bespecially adapted tosecure orders 
for Egypt, Burmah, and private Indian railways, as well as other 
countries and colonies, and furnish them with a ready means of 
providing from this country a class of locomotive which the nt 
correspondence indicates may be shortly demanded by the Govern- 
ment of British India. 

In times of trade depression such an undertaking would in no way 
be a menace to the existing locomotive works, whichit would rather 
supplement than compete with, and being erected without any 
material flotation expenses, and managed by experts in this particular 
manufacture, it would compete favourably with any eompetitor, 
either American or continental. 

Now, more than ever, it appears to us that such a works is 
urgently wanted in this country, and we therefore once more 
venture to call the attention of those interested to the a 

« (For JoHN Bircu AnD Co., Limited 
J. W. BENNETT, Manager. 
10 and 11, Queen-ttreet-place, London, September 11th. 





GARDEN CITIES. 


Sir,—Is there a demand for new works on cheap land, or are 
the heads of industrial businesses desirous of remaining where 
they are? If not, why not let them make a combination to build 
new works on land that costs nothing? Their present works in 
most cases could be sold to pay the entire cost of removal, There 
are scores of firms in almost every large town that would greatly 
benefit by selling their existing site and going into the country if 
they could depend on their employés being well housed. It is 
well known that tong can produce a better article, and 
with much less labour, if their surroundings are congenial ; one is 
apt to think labourers and mechanics are made of cast iron. We 
can scarcely imagine flowering shrubs and hothouse plants in a 
machine shop, yet | believe such would improve the character of a 
machine hand, and likewise rural surrounding to works. We are 
all naturally lovers of Nature. Bring the workers of this country 
back from the towns to the country districts, not to build other 
large towns, as frequently happens, but by the combination of 
many firms to select a suitable site and plan a city with ample air 
space, and where land can be had for nothing to those who bring 
the works, All they have to do is build works, the capital of 
which would be found out of the sale of their existing works 
and site. 

I believe Britishers are at last waking up to the necessity of an 
industrial warfare in open competition with the other countries of 
the world. We have everything needful for such warfare if we 
would work, and every man, both wealthy and poor, do his utmost 
to obtain the best results of work, not with the final object of 
dying “‘ rich,” but of improving our position and character as a 
nation. Is there a man who doubts our success? Has any one 
who has travelled in the United States of America yet solved the 
question of their competition’ I went the whole length and 
breadth of that country with no other object, and my only con- 
clusion is that the average workman there is no better craftsman 
than ours, but he lives generally more with Nature, has more 
breathing space, and that their works are built on very cheap 
land, saves the great cost of ground rent, as cannot be in this 
country in crowded towns. 

I invite all who have industrial concerns to look at this question 
as a great national need, and in the establishment of garden 
cities, in which they would tly benefit, first, by having a 
pleasant life; secondly, by being in a much better ition 
to compete with foreigners ; and, lastly, by having workpeople 
who are healthy and happy, and with a fixed population in good 
fellowship with their employers. Some of our greatest works and 
our best engineers are shut up within such dreadful surroundings 
that no wonder every one becomes dissatisfied with their lot, ‘and 
finds their business is not their pleasure ; whereas the American 
makes bus’ness his pleasure, because of the pleasant surroundings. 
Let manufacturers send their names to me, and I am confiden 
the whole thing can be carried through as sag as ible. 

. E. 


EEVENSON, 
Empress-road, Derby, September 14th. 





DUST DESTRUCTORs. 

Sir,—The manifest interest which you have taken in‘the results 
obtained where destructor stations are working in combination 
with electricity works, induces me to draw your attention to the 
record results which have been obtained in connection with the 
Stepney Corporation Electricity Works. : 

he figures for the year 1901-2 have recently appeared, and they 
show a cost for coal and other fuel of -5d., works costs -8ld., and 
total costs 1-23d. per unit. 

During the year in question the bulk of the steam needed at 
the Stepney station has been supplied from the destructor: works. 
The figure -5d. for cost of coal and other fuel includes a payment 
for this steam. The amount of that payment has been mutually 
agreed upon between the committee having charge of the 
electricity works and that -having charge of the destructor works, 
and it is to be presumed, therefore, that the committee in charge 
of the destructor is satisfied that at the price which they are 
charging for steam it pays better to have a steam-raising destructor 
than to have one constructed solely for the burning of refuse. 
The figures connected with the electricity station leave little 
panera that the price they are paying for this steam is very low 
in 3 

The works costs at Stepney at -Sld., compared with those of 
other metropolitan electricity works, as given in the Electrical 
Times for August 21st’last, are less than half of those at any station 
controlled by a local authority—Hammersmith, with works costs 
at 1-64d., standing next—and less than two-thirds of any con- 
trolled by a company—Brompton, with works costs at 1-27d., being 
the lowest. JAMES B, ALLIOTT. 

Nottingham, September 16th. 








WIND ENGINES FOR PUMPING PURPOsES.—In connection with 
the Royal Agricultural Society’s meeting to be held at the per- 
manent showyard in London in 1903, prizes of £50 and £20 will be 
offered for wind engines. The trials will take place in the show 
ground, will commence on March Ist, and will be continued at the 
discretion of the judges until April 30th, 1903. Competitors will 
be required to furnish detailed p saath od and drawings of the 
machines entered for competition on special forms, which will be 
sent by the secretary for the purpose when the entry has been 
recorded. The wind engines must not exceed 4 brake horse-power, 
with an actual wind velocity of 10 miles per hour. They must be 
erected on towers so constructed that the centre of the-vane is 40ft.. 
in height from the ground level. Each engine must be fitted with 
its own pump, provided with suitable suction and delivery tanks 
and connections. Preparation must be made on the delivery pipe. 
to receive a valve—to be provided by the Society—loaded to a 
pressure of 200ft., through which the water will on its way to 
the delivery tank. The actual wind velocity will be salen by 
a recording Dines pressure tube fixed ata height of 40ft. The wind 
engines will run and be under continual observation for ten hours 
each day, when the wind velocity and horse-power developed by 
the engines will be noted. Each competitor may have a repre- 
sentative to attend to the oiling of the engine, &c., before starting ; 
but once it is set to work each day any subsequent interference 
with the engine will be duly noted. The points to which special 
attention will be directed are :—(1) Stability of tower and cost of 
foundations ; (2) regulation and self-governing ; (3) ease of erection 
and maintenance ; (4) size of wind engine relative to power ; (5) 





price. Entries must be made before January 1st-next. 
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40-TON GOLIATH CRANE. 





WE illustrate above one of three fine Goliaths recently 
completed by Stothert and Pitt, Limited, of Bath, for Sir 
John Jackson for his Simonstown contract. These machines 
are designed to lift a working load of 40 tons, and were 
tested to 45 tons. The Goliath illustrated, which we had 
the opportunity of inspecting a short time ago, is constructed 
of steel framing, built up of steel plates and angles and rolled 
sections. The span is 70ft. between centres of running 
wheels, and the clear height under main girders is 37ft. 
measured from rail level. The Goliath has the following 
motions, all worked from the engines on the crab, viz., lifting 
—two speeds, for heavy and light loads—cross traversing 
motion for the crab, and longitudinal travelling motion for 
propelling the whole machine. The main end frames are 
open-ended, so as to allow the concrete blocks to pass through 
them, and the main girders are extended on each side so as 
to permit the block to be traversed a distance of 8ft. beyond 
the rails on which the machine stands. This allows blocks 
to be placed in trucks running on outside lines of rails. The 
crab is constructed with steel side frames, and runs on four 
double-flanged wheels, and it is fitted with double-cylinder 
engines Yin. diameter by 12in. stroke, provided with link 
motion reversing gear. The gearing throughout is of cast 
steel. The load is lifted on two parts of steel wire rope, two 
parts being coiled directly on the barrel, so that the load is 
lifted without being displaced sideways. The barrel has 
right and left-handed spiral grooves. The snatchblock is 
fitted with a ball bearing, and has in addition a worm and 
wheel, which allows of accurate adjustment in turning the 
block when stacking or loading on the block truck. The 
boiler is one of Ruston and Proctor’s locomotive type, and 
works at a steam pressure of 100 1b. per square inch. 








DOCKYARD NOTES. 


MaJor-GENERAL SIR J. CREASE, late Royal Marines, is 
again to the front. The inventor of ‘‘ Battleship Exter- 
minators,’’ and other weird craft, is now carrying on a 
crusade in favour of battleships with bottoms armoured 
thickly against torpedoes from submarines. A little theoreti- 
cal knowledge should have convinced the gallant inventor of 
the futility of his invention; a little practical knowledge 
might have taught-him that experiments have already taken 
place in Russia that demonstrated the absurdity of this 
‘*novel idea.’’ The surest way to aggravate the effect of a | 





GOLIATH CRANE 
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torpedo is to increase the resistance of the object against 


which it explodes. If ships’ bottoms are ever going to be 
protected against torpedoes, it will certainly not be with 
Krupp armour plates. Sane defence consists in killing the 
assailant, and the gun is by no means yet played out in this 
direction ; while, if anything else is needed, surely the ship 
in danger from torpedoes may yet learn that the weapon so 
dangerous to her may be made equally terrible to her enemy. 
It is rather curious that invention has not marched a little 
in this direction, for it is one in which the ship, able to carry 
any number of torpedo tubes, should certainly be able to hit 
back. 





THE crusade for naval efficiency goes gaily on. In the 
Mediterranean, Vice-Admiral Wilson has issued an order to 
the officers of the Channel Fleet—who have already been 





sworn not to divulge events to their dearest friends—to the | 


effect that they are not to act as newspaper correspondents ! 
At home, the work of Mr. Herbert C. Fyfe on submarine 
warfare has been issued by the Admiralty to H.M. ships of 
war. After two efforts of this sort, he who still carps at the 
good sense of our admirals or Admiralty must be a captious 
critic indeed. 





A sHORT while ago above-water tubes were ordered to be 
removed from British warships. At the time THe ENGINEER 
attacked the order, on the grounds that the existence of such 
tubes did not necessitate their being loaded, and that 
circumstances might arise in which such tubes might be 
extremely useful. Now an invention has just been brought 
out that renders it practically impossible for torpedoes in 
such tubes to be exploded by shell fire. 





Ir is reported that military masts will not be fitted to the 
new cruisers Encounter and Challenger. 





Tue Inflexible, Glatton, and Neptune have been ‘‘ removed | 


from the effective list.’’ So far as the two latter are concerned, 


they have been removed before without much, if any, visible | 


result. 
order may have some actual effect on our congested dockyard 
basins. As for the Inflexibie, she has been re-constructing 
for the last’ two years, off and on, so her removal at this 
stage indicates uncertainty at head-quarters. 
Admiralty recognise that possible uses for old ships might 
occur in war, and have been loth to part with them on that 
account. But public agitation against these old ships has 


Probably the | 


However, this time they are ordered to be sold, so the | 


b2en so bitter and pertinaceous that the Admiralty has had 
to bow to the storm. 





From a paragraph now going the rounds it would appear 
that the American equivalent of a Lord of the Admiralty 
does not have a much more cheerful time than his ‘‘ opposite 
numbers’’ over here. Admiral O'Neill, of the United States 
navy, is probably case-hardened by now to hearing that his 
recent inability to see that submarines were going to ‘‘ revolu- 
tionise naval warfare right away ’’ was due to his having been 
bribed by armour manufacturers, but the latest thing said 
may have touched him in a tender place. The paragraph in 

| question says that ‘‘ Admiral O’Neill recently visited Cher- 
bourg, and there had an opportunity of learning something 
| about the American type of submarine.”’ 





A CORRESPONDENT of the Naval and Military Record calls 
attention, none too soon maybe, to the grievances of the 
Royal Dockyardsmen. In 1889 unskilled labourers got but 
15s. a week ; now they have reached 20s., and are groaning 
for 21s. In the meantime, the hours of labour have oeen 
reduced, and though brutal officials exercise some supervision, 
there is still ample time for a nap or two in the interims of 

| the eight hours’ toil. Our contemporary’s correspondent is 
anxious for the Admiralty to make a firm stand against these 
eternal applications from the maties, and he is right. The 
| dockyardsman is far more happily situated than any workman 
| outside, relatively better paid, and far less hard-working. He 
| gets concessions by skilfully taking advantage of the party 
| system of government, for which he can hardly be blamed 
| for it is but natural. But itis really getting about time for 
| the Admiralty tu recognise that they have no right to perturb 
| the labour market generally by making a practice of finally 
| conceding anything that is demanded by its workmen. 





Two special coaling vessels fitted with Temperleys are being 
built for the Admiralty by Armstrong’s at their Walker yard. 





Tue last ‘‘ Admiralty Return’’ has produced the usual 
crop of observations from naval experts who add up tons of 
displacements, and deduce ‘‘truths’’ therefrom. Once 
more is heard the thunder of the crusade against muzzle- 
loaders ; once more is the fact that some old foreign ships 
carry ancient breech-loaders trotted out as a proof of our 
naval inefficiency. Best of all, however, we like that expert 
who is miserable over the fact that our latest Gin. guns are 
‘* not even officially known as quick-firers.’”’ This is a ‘‘ bare 


| charge ’’ of really magnificent proportions, 
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2 wheels, was 263,450 lb., and boiler pressure 185lb. The steepest| (84) It rather struck me that the public and the railways con- 
REPORT ON THE WORKING OF AMERICAN ome was 27-36ft. for a length of 0-62 miles, the longest grade | cerned were now placed at a disadvantage by the Pullman Com- 


RAILWAYS. 
By LiguTENANtT-COLONEL W. V. ConsTaBLE, R.E, 
(Continued from page 242.) 


hing Stock and Description of some of the Trains, and Runs 
; made by them. 


(66) It seems almost unnecessary to say anything in favour of 
long bogie stock. Before leaving India, sanction was obtained 
by me to a programme for additional coaching stock and for all 
renewals for both broad and metre gauge sections of the Eastern 
Bengal State Railway to be of bogie design, and it may be 
assumed that the practice is becoming universal in India, as it 
js all over the world, The only points left for consideration, 
then, are those concerning length, breadth, and side versus centre 
corridors, as also the number of wheels under the bogie truck. 
As a rule, in England, carriage trucks have four wheels, except- 
ing long dining cars, which have six. The longest coaches have 
outside dimensions of about 654ft., and width 8ft. 6in., and weigh 
nearly 40 tons, Whereas American cars run up to 48, to 50, and 
in some cases to 55 tons in weight, are 75ft. to 80ft. long over 
buffers, and are 10ft. wide outside. From repeated inquiries, | 
gathered that the weight of an ordinary coach on a long distance 
train might be taken at 75,000 lb., whilst the weight of Pullman’s 
sleepers, drawing-room and dining-cars, would average 100,000 lb., 
some of them weighing as much as 1% 


our 


25,000 lb. The carriage 
superintendent of the L. and N.W. R.R., the stock of which railway 
is up to date and excellent in design, told me that he considered 
British carriages might be widened 6in., if outside handles and all 
outside projections and side doors opening outside were abolished, 
and that the only reason why English railways could not go to 
10ft. in width was on account of the numerous tunnels, otherwise 
the 12ft. centre to centre of tracks would admit of vehicles bein 
l0ft. wide over all as they are in America. He considers, and 
endorse his opinion, from constant travelling on the L. and N.W. 
Railway, where I have been living for over a year, that side 
corridor carriages run just as steadily as centre ones, but this 
question and that of the interior division of carriages is one best 
left to individual railways to decide. All I would say is that I 
have often thought that those Indian railways whose traffic is 
chietly confined to their own systems, such, for instance, as the 
N.W, and E.B.S, Railways, might be permitted to use broader 
carriages and wagons for purely local work. It is open to argu- 
ment also whether the policy of binding all railways strictly by 
the conditions existing on the old trunk lines is a sound one, to be 
adhered to for ever; and if a 4ft. Sin. gauge line in Great 
Britain can work stock 8ft. Gin. wide and American railways can 
go to 10ft., and some continental systems even to 10ft. 6in., it 
seems a pity that such a wide gauge as 5ft. 6in. should be 
restricted everywhere to 9ft. 6in. for its useful width. Until one 
has travelled in a wide American carriage one does not appreciate 
what the extra 18in. means, 

(67) It may here be noted that nearly all of the American busy 
trunk lines are spaced only 12ft. centre to centre of tracks, which 
is the same minimum prescribed in India for all old lines, and if 
Indian railway carriages were fitted with no side doors, as in 
America, or were the minimum space of tracks increased, as I 
think might be done on several lines, to 13ft., we should be able 
to get additional seating and goods space accommodation, and 
might have 104ft. carriages. 

(68) It might be well to note the chief exceptions to the 12ft. 
spacing between centres of tracks. They are the P.R.R. 12ft. 
2in., and the Chesapeake and Ohio, the Erie, the Burlington and 
Quincy, and the Philadelphia and Reading and the West Shore 
Railways with 13ft., although some of these have their tracks in 
their goods yards only 11ft. centres, and it will thus be seen that 
the lines carrying the heaviest traffic, such as the Pennsylvania, 
the N.Y.C. system, the N.Y.N.H. and H., and the B. and O. and 
B, and A. Railways have only 12ft. centres as in India. (The 
P.R.R. 12ft. 2in. is taken as 12ft.) 

(69) I inspected many of the finest American passenger trains, 
and travelled in a good many of them, including the Lake Shore 
Limited, the Empire Express on the N.Y.C., and the Lehigh 
Valley Black Diamond Express, the Florida and Metropolitan 
Limited Express, the Seaboard Air Line Express, the Congressional 
Limited, and the P.R, Limited Express, the five last using the 
Jersey City P.R.R.’s terminus, 

J also travelled on the B. and O. Royal Blue Limited, and other 
of their best trains, All of the Pullman or special cars are mag- 
nificently fitted up, some lighted up with electric light and some 
with Pintsch’s gas, and there is no doubt that the extra width and 
height over English railway carriages gives them a more imposing 
appearance and makes them more comfortable. 

(70) The accommodation given in their ordinary coaches is, on 
the whole, about equal to that given in the latest type third-class 
carriages in England. Thus, the Congressional Express give a seat 
in their ordinary coach for 2-85 cents a mile, with 1 dol. extra charge 
between Jersey City and Washington for a seat in the observation 
car. I travelled also in the Pittsburg Express on the P.R.R. 
to Pittsburg, and then on to Chicago by the C. and N.W.R.R., 
and from Chicago to Salt Lake City by the Colorado Express. 
The latter train averages for its first run of 202 miles with the 
same engine 34 miles an hour, with seven to nine coaches, each 
averaging 100,0001b. The U.P.R.R. on their main line do for the 
first 375 miles west of Council Bluffs, with six to nine coaches, 
43 miles an hour—average speed start to finish. 

(71) The Burlington-Missouri R.R., Denver to St. Louis, by 
which I travelled, consisted of ten coaches, weighing 300 to 400 
tons, and did the distance, 929 miles, in 25-56 hours, or an 
average speed of 364 miles. 

(72) On the 10th May I travelled by the B. and O. Royal Blue 
Limited from Jersey City to Baltimore. It did the run from 
Jersey City to Washington, 2284 miles, in 4 h. 48 min., equal to 
an average speed of 47% miles per hour, and riding in the obser- 
vation car I can certify that with a speed that often rose to 
between 50 and 60 miles an hour, the car ran perfectly comfort- 
ably, The train consisted of seven cars averaging 110,000 1b. each. 
_.(/3) Some of the cars on the Royal Blue Limited run up to 
‘ft. over buffers, and weigh as much as 120,0001b. On the 17th 
May I travelled in the same train in the observation car from 
Washington to Baltimore ; the distance, 40 miles, was done in 
45 min., or an average speed of 534 miles an hour from start to 
finish. A special train is said to have just run 70 miles in 64 min. 
from Atlantic City to German Town Junction on the P.R.R. 

(74) The N.Y.N.H. and H.R.R.’s fast trains between New York 
and Boston do the run of 233 miles at a speed of 46? miles with 
eight coaches, and with 15 vehicles they will do the same journey 
at a speed of 39 miles. 

(75) In Paper No. 12 of the Paris Congress of 1900 the average 
through speed—stops not deducted—of the N.W. Limited 
No. 11 train between New York and Buffalo on the N.Y.C.R.R. 
is given as 43 miles, but train No. 3 at present does the distance 
in 20 minutes less, The run is 445 miles, and the weight of 
No. 11 train behind the engine is 564, and sometimes 700 tons, 
the number of stops being six ; weight of ten-wheeled engine and 
tender was 270, Ib., with boiler pressure of 200 lb. The 
steepest grade on the run was 52hft. per mile for a length of 3°1 
_- the longest grade being 11°6ft. per mile for a distance of 
82 miles, The lighting of the train is furnished by a dynamo 
installed in the front baggage van, worked by an engine, to which 
— is supplied from the engine. The Empire State Express—a 
aster train—does the run daily in 8} hours, or an average speed 
of 53°6 miles per hour, with a load of 200 to 300 tons. 

(76) On the P.R.R. No, 209 train, with a load of 287 tons, and 
vy stop, ran the entire distance—583 miles—between Camden and 
Atlantic City at an average speed of 63°6 miles. The weight of 
engine and tender, the former being of the Atlantic type with ten 





ing 26-9ft. for a length of 4-3 miles, 

(77) On April 20th I travelled by the Congressional Limited, 
between Jersey City and Baltimore, doing the distance, 186 miles, 
at an average speed of 464 miles an hour, the first run of 91 miles 
without a stop being got over at an average speed of 534 miles an 
hour, and at this speed the observation car rode beautifully steady 
and went round sharp curves at this pace quite comfortably. 
There were six cars 75ft. to 80ft. long, or a total weight of 300 
tons behind the engine. 

(78) On the N.Y.C.R.R., on April 19th, I saw the Lake Shore 
Limited start from the Central Station with ten 75ft. to 80ft. 
coaches behind it, averaging 50 tons each. On Saturday afternoons 
thirteen coaches are often taken, and they keep time, doing an 
average speed of 50 miles between stations, The train is hauled 
by a passenger engine whose leading dimensions are :—Cylinders 
2lin. by 26in.; drivers, 79in. diameter; weight on four drivers 
95,000 lb., and on bogie truck 81,000 lb.; total, 176,000lb. When 
required, or in starting, the adhesion can be increased by 9800 1b. 
by an ingenious arrangement actuated by air pressure, by which the 
weight on the trailing wheels is removed and transferred to the 
drivers. Boiler pressure is 200 Ib. 

(79) This immense engine, like all others in America, is driven 
by one driver and fireman, and the driver of the L. 8S. Limited I 
described above is the man who drove the remarkable train of 
sixteen coaches, weighing 920 tons, with an engine practically of 
the same type, on the 19th August, 1899. 

(80) This is a world’s record, and is described in Mr. Dudley’s 
paper No. 1, and referred to by me in my report on the Paris Con- 
gress, and as it was such a wonderful performance I give below full 
information as to its weight, speed, and performance, as vouched 
for by Mr. Slack, the trainmaster, who rode on the train. 


Transcript of run of train No. 11, 19th August, 1899. 


Conductor, C. E. Webb; engineman, A. Allen; train, No. 11; café 
cars, 1; engine, No. 948; coaches, 5; postal cars, 2; dining car, 1; 
drawing-room cars, 3 ; sleeping cars, 4; total cars, 16. 

















Miles Miles Time ‘ 
from New between between gg ers 
York. stations.| stations. “™® | ‘me. 
min. p.m. p.m. 
G. C. Station .. - —- — 1:00 | 151 
125th Strect |. |. ; 2 = ee ie 
Mott Haven Junction 5- 92 15 1-13 | 1-208 
Spuyten Duyvil P “15 5-85 10 1-23 1-304 
Yonkers... .. 23 4-7 6 1-29 | 1-36 
Dobbs Ferry .. 20-7 5-59 8 1-34 1-44 
Tarrytown ao 4-57 & 1:39 | 1-49 
Sing Sing § 5-62 7 1-45 |> 1-565 
Croton sa See 3-52 5 1-49 | 2-016 
Montrose.. .. .. ..| 38: 4-42 62 1-54 | 2-077 
Peekskill “2 2-45 3 1-59 | 2-10 
Highlands ae 3. 4-81 6 2-05 2-16 
Cold Spring .. .. 52-56 6-46 7 2-14 2-23 
Fishkill Landing. . 58-98 6-42 9 2-21 2-32 
Low Point a Mes 52-52 3-54 ) 2-25 2-37 
Poughkeepsie 73-48 10-96 12 2-41 2-498 
Poughkeepsie Gs — = —_ 2-43 2-549 
yao Ferm 3... «. 79-25 5-77 12 2-51 3-061° 
Staatsburg 83-70 4-45 6 2-56 3-12 
Rhinecliff 89-08 5-38 8 3-03 3-20 
Barrytown 94-69 5-61 6 3-10 3-26 
Tivoli Sie ee 99-01 4-32 5 3-15 3-31 
Germantown. . 104-56 5-55 7 3-22 3-381 
Hudson .. .. 114-45 9-89 14 3-37 3.5212 
Stuyvesant ..... ..| 124-27 9-82 13 3-50 4-05 
Castleton Se ae “ee EO 10-02 9 4-02 4-14 
Rensselaer --| 142-39 8-10 10 4-13 4-2413 
Albany 142-88 0.49 5 4-15 4-29 








1 Delay in getting train off two tracks and coupling up. 

2 Long stop on account of heavy passenger traffic. 

3 Slow order, 110th-street to 138th-street, and 10 miles per hour around 
Mott Haven Junction. 

4 Slow up around Kings Bridge curve, and 10 miles per hour around 
Spuyten Duyvil Junction. 

5 Ten miles per hour over Croton River Bridge, account of construction. 

6 Slow up for water track tank. 

7 Slow up through Peekskill. 

8 Delayed three minutes loading passengers, mail, and baggage. 

* Lost four minutes using single track, account reconstruction. 

10 Slow up for water at Hyde Park track tank. 

11 Slow up for water at Linlithgo track tank. 

12 Slow up forB and A.crossing at Hudson. 

13 Four miles per hour over Albany Bridge account reconstruction, 
and slow up through Rensselaer, and B. and A. crossing. 

(81) Report by trainmaster of passenger train No. 11, runon the 
19th August, 1899 :— 

‘‘This train was made up as follows:—Engine No. 948, two 
postal cars, one café car, five coaches, three parlour cars, one din- 
ing car, and four sleeping cars. 

‘There was a delay of five minutes in leaving, attributable to 
having train placed for loading on two tracks, owing to its greater 
length than ordinary and making it necessary to couple up both 
portions of it after the doors had closed at one o'clock. 

‘* You will note herewith the various slow-ups between New York 
and Albany, in detail, with approximate loss of time for each, as 
you may see by referring to tabulated statement. You will note 
the fastest time was made between Stuyvesant and Castleton, a 
distance often and two one-hundredths miles in nine minutes, over 
a practically straight and level track ; there being ten curves in the 
section, all very flat, varying from 30 min. as a minimum to 2 deg. 
30 min, maximum, the grade for the ten miles being absolutely 
level for seven miles, and a rise of 5ft. in the next three miles. I 
am thus exact in these figures, as this seems to be an interesting 
portion of the whole run, where a train of sixteen cars, of an 
approximate weight of 920 tons, including engine, maintained a 
speed of 72 miles per hour for the time _ distance. 

‘* Attached is a transcript of train sheet, with distances from New 
York, distances between stations, schedule time, running time, 
number of minutes between stations, and memorandum of slow-ups 
and stops, in detail, as they occurred. 

‘‘T rode on the engine of this train from New York to Pough- 
keepsie, and while a high rate of speed was maintained the train 
ran very smoothly, with no appreciable surging, even in the high- 
lands, where approximately 50 miles per hour was made with the 
train on reverse curves in places between Signal Towers 39 and 40.” 

(82) To show what an English train can do, I give the perform- 
ance of the special boat train which brought us up from the Liver- 
pool landing stage to Euston on the 20th June, 1901. 

The train consisted of two engines, three six-wheeled vehicles, 
and eleven bogie carriages; its weight might be put at 326 tons. 
We left Edge Hill, Live 1, at $25 a.m., and ran the distance, 
192 miles, to Euston, in 3 hours 50 minutes, which is equal to an 
average speed of 50 miles per hour. No stop was made except 
where we were once pulled up by signals for half-a-minute. From 
Blisworth to Sudbury, a distance of 55 miles, the time was one 
hour, equal to an average speed of 55 miles perhonr. This is a fine 
performance, and the two engines ran likeone. The carriages rode 
ba Rae nen but it must not be overlooked that the L. and 
N.W.R. has the best-maintained road in the world, and there are 
no better running carriages in England. Such a train, however, 
would have been handled by one engine in America. 

(83) I am convinced, from the experience I = in running 
over many American roads, that the longer and the heavier the 
carriage the better it rides and the easier it goes round curves at 
fast speed, and I consider the American 75ft. to 80ft. long coach is 
safer and runs better at high speed than does the English one which 
is only 694ft. long over buffers. Indian railways therefore are in 
error in building their coaches 50ft. to 60ft. long for fast mail service. 
We should, I think, follow American practice for the best mail 
trains, and it looks as if I was wrong in having adopted 55}ft. for 
the new E.B,S. Railway bogie stock, but at the time this was the 
longest of the designs submitted to me. 


ny, which has become a monopoly, and many men would, I fancy, 
ike tosee the carriages owned by the railway companies themselves. 
The charges made by this company are twice as great, if not more, 
than those levied in England, and passengers are rather arbitrarily 
treated. Thus it is the rule that even if a top berth be unoceupied 
it must be let down, and no separate berths or accommodation for 
ladies are reserved even at night-time. Then the carriages are hot 
and stuffy, and they will take no luggage under the seat, and the 
windows are made hard to open. 

(85) There is more decoration, veneering, and plate glass than 
comfort in them, so I think, and I should not wonder if in time the 
latest English practice for “sleepers” will have to be adopted, 
and a separate compartment with lavatory, with no top berth, will 
be supplied for one or two persons, At most two persons should 
be put in one compartment for the night, and with the 10ft. width 
poe aside corridor, this could, I think, be comfortably managed 
without top berths. In the day-time this compartment ought to 
be able to seat four people. One scarcely appreciates the inlaid 
work on the bottom of a tep berth when one is lying on one’s back 
in the bottom berth and shut in by heavy curtains. 


Pressed and cast steel cars and bolsters. 

(86) On the 25th April I visited the Pressed Steel Car Company’s 
works at Pittsburg, which give employment to about 10,000 work- 
men, and turn out from 100 to 108 steel cars a day ; each car, say, a 
pressed steel coal or ore car of 100,000 lb. capacity, taking three days 
to complete, painted and ready to put on the road from the time the 
steel plates or bars are first handed oyer to the shearing depart- 
ment. All work is done by piecework, and the rush and push in the 
shops is something surprising. Personally, I should be very glad to 
see a hundred or so of these cars, designed to the dimensions best 
suited for India ordered, with a view of actually testing their merits. 
The weight of live load per foot run, compared with existing best 

ractice in India, should be the factor in deciding on their merits. 

‘or comparison, the following dimensions might be taken as a fair 

average :—Weight per foot run of train of American loaded coal 
hopper wagons, 33tt. long over buffers and holding 110,000 Ib. 
would be 4394 lb., weight per foot run of live load 3333 lb. 
E.I.R.R.’s coal wagon:—Length over buffers about 24ft., load 
17-5 tons, tare 6-5 tons, weight per foot run of train 2148 Ib.; 
weight per foot run of live load, 16251b. If the Indian wagon, 
however, is only 23ft. over buffers, the freight per foot run would 
be 1704 lb. Thus the American coal train carries per foot run about 
twice as much as the Indian one which runs on a wider track. 

Bearing this in mind, I have not the slightest doubt myself that 
if the B.N.R. or the E.I R. employed the American wagons for 
their coal traffic to Calcutta, and if the Port Trust were able to 
mechanically unload them at the Kidderpore docks, as they should 
do, the railways concerned, and the traders, too, would never go 
back to the four-wheeled type of wagon for the Indian coal traffic. 
The life of the steel wagons is put at twenty-five years as a 
minimum. 

(87) Electric-power motors for each machine or batches of 
machines and pneumatic tools of all sorts as well as electric 
cranes and pneumatic hoists are used largely in the new shops. 

(88) At St. Louis I visited the office of the Shickle, Harrison and 
Howard Iron Company, who do a very large business in freight and 
engine tender trucks, but I had not time to visit their works. | 
submit (Appendix 0) copies of pictures of the trucks, bolsters, 
and body bolsters made by them, and statements setting 
forth the results of recent tests undergone by them, and I have 
further detailed drawings if required. Their trucks are said to be 
lighter than pressed steel ones, and the company also claim that 
they stand the effects of corrosion produced by carrying coal 
better than pressed or built up steel work. Their work was highly 
spoken of by several roads who used their bolsters and trucks. 

(89) On the Rock Island and Pacific R.R. they were using pressed 
steel bolsters supplied by the Pittsburg Company, as also cast steel 
trucks and bolsters from St. Louis, and also composite malleable 
iron and built-up steel trucks and body bolsters. The superintendent 
of terminals and the superintendent of transportation of the Cen- 
tral Railways of New Jersey told me at Jersey City that they had 
1000 coal and ore pressed steel cars, and that they gave every 
satisfaction. In fact, every railway man who had used the steel 
cars was pleased with them, and the only doubt expressed was if 
they would stand the action of sulphurous coal. 

(90) In America cars are not cleaned out so carefully as we treat 
them in India, and it was thought that the action of rain and 
moisture on the sulphurous coal would soon wear out the steel ; but 
I was able to tell them that experience in India with steel cars had 
not shown them to be excessively susceptible to damage from this 
cause. 

(91) There were two classes of pressed steel coal and ore cars I 
found in use on the B. and O.R.R. Each was 334ft. long over 
buffers, but one car a little higher than the other ; one carrying 
10 per cent. over 95,000 lb. and the other 10 per cent. over 
100,000 lb. capacity ; the former weighed 35,000 Ib. and the latter 
37,0001b. Allthese were hopper cars, unloading at the bottom. 
The steel gondola cars made by this company generally have 
bottom unloading arrangements, but some have none, and some 
again have end doors, and some all fixed sides and ends, but of 
course these details can be made to suit the customs of each 
country. ets 

(92) ‘At the Buffalo Exhibition the following cars were exhibited 
by the Pittsburg Pressed Steel Car Company, it being understood 
that 10 per cent. in excess of the capacity shown is generally put 
in them:—(1) One high hopper car for coal or ore, capacity 
100,000 Ib., tare 30,200 lb., length over buffers about 24ft.; (2) one 
high hopper car for coal, capacity 80,000 Ib., tare 34,700 Ib., length 
32ft.; (3) one gondola hopper car, capacity 80,000 Ib., tare 33,0001b., 
length 37ft.; (4) one platform car, capacity 100,000 Ib. tare, 
29,000lb., length 41ft. 

(To be continued.) 








THE BRITISH ASSOCIATION, 
PRESIDENTIAL ADDRESS, 
(Concluded from page 264) 

IN the early experiments of Pictet and Cailletet, cooling was 
produced by the sudden expansion of the highly compressed gas, 
preferably ata low temperature, the former using a jet that lasted 
for some time, the latter an instantaneous adiabatic expansion in 
a strong glass tube. Neither process was practicable as a mode of 
producing liquid gases, but both gave valuable indications of 
partial change into the liquid state by the production of a tem- 
porary mist. Linde, however, saw that the continuous use 
of a jet of highly compressed gas, combined with regenera- 
tive cooling, must lead to liquefaction on account of what 
is called the Kelvin-Joule effect ; and he succeeded in making 
a machine, based on this principle, capable of producing 
liquid air for industrial purposes. These experimenters 
had proved that, owing to molecular attraction, compressed 
gases passing through a porous plug or small aperture were lowered 
in temperature by an amount depending on the difference of 

ressure, and inversely as the square of the absolute temperature. 

is means that for a steady difference of pressure the cooling is 
greater the lower the temperature. The only gas that did not 
show cooling under such conditions was hydrogen. Instead cf 
being cooled it became actually hotter. The reason for this 
ap nt anomaly in the Kelvin-Joule effect is that every gas has 
a thermometric point of inversion above which it is heated and 
below which it is cooled. This inversion point, according to van 
der Waals, is six and three-quarter times the critical point. The 
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compressed gas well below the inversion temperature, and in this 
respect this point may be said to take the place of the critical one, 
when in the ordinary way direct liquefaction is being effected by 
the use of specific liquid cooling agents. While it is theoretically 
clear that such machines ought to be capable of maintaining 
the lowest temperatures, and that with the least expenditure of 
power, it is a very different matter to overcome the practical 
difficulties of working such machines under the conditions. 
Coleman kept a machine delivering air at minus 83 deg. for 
hours, but he did not carry his experiments any further. 
Recently Monsieur Claude, of Paris, has, however, succeeded in 
working a machine of this type so efficiently that he has managed 
to produce one litre of liquid air per horse-power expended per 
hour in the running of the engine. This output is twice as good 
as that given by the Linde machine, and there is no reason to 
doubt that the yield will be still further improved. It is clear, 
therefore, that in the immediate future the production of liquid 
air and hydrogen will be effected most economically by the use 
of machines producing cold by the expenditure of mechanical 
work, 

To the physicist the copious production of liquid air by the 
methods described was of peculiar interest and value as affording 
the means of attacking the far more difficult problem of the lique- 
faction of hydrogen. But such was the speculative divergency 
that no definite conclusion could be reached regarding the physical 
properties of liquid or solid hydrogen, and the only way to arrive 
at the truth was to proseeute low-temperature research until 
success attended the efforts to produce its liquefaction. This 
result I definitely obtained in 1898. The case of liquid hydrogen 
is, in fact, an excellent illustration of the truth already referred 
to, that no theoretical forecast, however apparently justified by 
analogy, can be finally accepted as true poorer s by actual 
experiment. Liquid hydrogen is a colourless transparent body of 
extraordinary intrinsic interest. It has a clearly defined surface, 
is easily seen, drops well, in spite of the fact that its surface ten- 
sion is only the thirty-fifth part of that of water, or about one- 
fifth that of liquid air, and can be poured easily from vessel to 
vessel. The liquid does not conduct electricity, and, if anything, 
is slightly diamagnetic. Compared with an equal volume of liquid 
air, itrequiresonly one-fifth the quantity of heat for vaporisation ; on 
the other hand, its specific heat is ten times that of liquid air or five 
times that of water. The coefficient of expansion of the fluid is 
remarkable, being about ten times thatofgas ; itis by far the lightest 
liquid known to exist, its density being only one-fourteenth that of 
water ; the lightest liquid previously known was liquid marsh gas, 
which is six times heavier. The only solid which has so small 
density as to float upon its surface is a piece of pith wood. Itis by 
far the coldest liquid known. At ordinary atmospheric pressure it 
boils at minus 252-5 deg., or 20-5 deg. absolute. The critical point 
of the liquid is about 29 deg. absolute, and the critical pressure not 
more than fifteen atmospheres. The vapour of the hydrogen arising 
from the liquid has nearly the density of air—that is, it is fourteen 
times that of the gas at the ordinary temperature. Reduction of 
the pressure by an air pump brings down the temperature to minus 
258 deg., when the liquid becomes a solid resembling frozen foam, 
and this by further exhaustion is cooled to minus 260 deg., or 
13 deg. absolute, which is the lowest steady temperature that has 
been reached. e solid may also be got in the form of a clear 
transparent ice, melting at about 15 deg. absolute, under a pressure 
of 55 mm., gerry J the unique density of one-eleventh that of 
water. Such cold involves the solidification of every gaseous sub- 
stance but one that is at present definitely known to the chemist, and 
so liquid hydrogen introduces the investigator to a world of solid 
bodies. The contrast between the refrigerating substance and 
liquid air is most remarkable. On the removal of the loose plug of 
cotton wool used to cover the mouth of the vacuum vessel in which 
it is stored, the action is followed by a miniature snowstorm of solid 
air, formed by the freezing of the atmosphere at the point where 
it comes into contact with the cold vapour rising from the liquid. 
This solid air falls into the vessel and accumulates as a white snow 
at the bottom of the liquid hydrogen. When the outside of an 
ordinary test tube is cooled by immersion in the liquid, it is soon 
observed to fill up with solid air, and if the tube be now lifted out 
a double effect is visible, for liquid air is produced both in the inside 
and on the outside of the tube-—in the one case by the melting of 
the solid, and in the other by condensation from the atmosphere. A 
tuft of cotton-wool soaked in the liquid and then held near the pole 
of a strong magnet is attracted, and it might beinferred therefrom 
that liquid hydrogen isa magnetic body. This, however, is not the 
case: the attraction is due neither to the cotton-wool nor to the 
hydrogen—which, indeed, evaporates almost as soon as the tuft is 
taken out of the liquid—but to the oxygen of the air, which is well 
— to be a magnetic body, frozen in the wool by the extreme 
cold. 

The application of the methods used in the liquefaction of gases 
becomes continually harder and more troublesome as the working 
temperature is reduced; thus to pass from liquid air to liquid 
hydrogen—a difference of 60 deg.—is, from a thermodynamic point 
of view, as difficult as to bridge the gap of 150 deg. that separates 
liquid chlorine and liquid air. By the use of a new liquid gas 
exceeding hydrogen in volatility to the same extent as hydrogen 
does nitrogen, the investigator might get to within 5 deg. of the zero; 
but even a second hypothetical substance, again exceeding the first 
one in volatility to an equal extent, would not suffice to bring him 
quite to the point of his ambition. That the zero will ever be 
reached by man is extremely improbable. But supposing all difficul- 
ties to be overcome, and the experimenter to be able to reach within 
a few degrees of the zero, it is by no means certain that he would 
find the near approach of the death of matter sometimes pictured. 
Any forecast of the phenomena that would: be seen must be based 
on the assumption that there is continuity between the processes 
studied at attainable temperatures and those which take place at 
still lower ones. Is such an assumption justified’ It is true that 
many changes in the properties of substances have been found to 
vary steadily with the degree of cold to which they are exposed. 
But it would be rash to take for granted that the changes which 
have been traced in explored regions continue to the same extent 
and in the same direction in those which are as yet unexplored. 
Of such a breakdown low-temperature research has already 
yielded a direct proof at least in one case. A series of experi- 
ments with pure metals showed that their electrical resistance 
gradually decreases as they are cooled to lower and lower 
temperatures, in such ratio that it appeared probable that at the 
zero of absolute temperature they would have no resistance at all, 
and would become perfect conductors of electricity. This was the 
inference that seemed justifiable by observations taken at depths 
of cold which can be obtained by means of liquid air and less 
powerful refrigerants. But with the advent of the more powerful 
refrigerant liquid hydrogen it became necessary to revise that 
conclusion, A discrepancy was first observed when a platinum 
resistance thermometer was used to ascertain the temperature of 
that liquid boiling under atmospheric and reduced pressure. 

The next step towards the absolute zero is to find another gas 
more volatile than hydrogen, and that we possess in the gas 
occurring in clevite, identified by Ramsay as helium, a gas which 
is widely distributed, like hydrogen, in the sun, stars, and nebulze. 
Provided the critical point is not below 8 deg. absolute, then from 
the knowledge of the conditions that are successful in producing 
a change of state in hydrogen through the use of liquid air, we 
may safely predict that helium can be liquefied by following 
similar methods. If, however, the critical point is as low as 
6 deg. absoluté, then it would be almost hopeless to anticipate 
success by adopting the process that works so well with hydrogen. 
The present anticipation is that the gas will succumb after being 
subjected to this process, only instead of liquid air under exhaus- 
tion being used as the primary cooling agent, liquid hydrogen 
evaporating under similar circumstances must be employed. If 

the present Royal Institution attack on helium should fail, then 
we must ultimately succeed by adopting a process based on the 
mechanical production of cold through the performance of external 


work, When a turbine can be worked by compressed helium, the 
whole of the mechanism and circuits being kept surrounded with 
liquid hydrogen, then we need hardly doubt that the liquefaction 
will be effected. In all probability gases other than helium will 
be discovered of greater volatility than hydrogen. 

And now, to conclude an address which must have sorely taxed 
your patience, I may remind you that I commenced by referring to 
the plaint of Elizabethan science, that cold was not a natural 
available product. In the course of a long struggle with Nature, 
man, by the application of intelligent and steady industry, has 
acquired a control over this agency which enables him to pa 
it at will, and with almost anydegree of intensity, short of a limit 
defined by the very nature of things. But the success in working 
what appears, at first sight, to be a quarry of research that would 
soon suffer exhaustion, has only brought him to the threshold of 
new labyrinths, the entanglements of which frustrate, with a 
seemingly invulnerable complexity, the hopes of further progress. 
In a legitimate sense all genuine scientific workers feel that they 
are ‘‘the inheritors of unfulfilled renown.” The battlefields of 
science are the centres of a perpetual warfare, in which there is no 
hope of final victory, although partial conquest is ever triumphantly 
encouraging the continuance of the disciplined and strenuous 
attack on the seemingly impregnable fortress of Nature. Toserve 
in the scientific army, to have shown some initiative, and to be 
rewarded by the consciousness that in the eyes of his comrades he 
bears the accredited accolade of successful endeavour, is enough 
to satisfy the legitimate ambition of every earnest student of 
Nature. The real warranty that the march of progress in the 
future will be as glorious as in the past lies in the perpetual 
reinforcement of the scientific ranks by recruits animated by such 
a spirit, and proud to obtain such a reward. 
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THE AERONAUTICAL INSTITUTE AND CLUB.—The monthly meet- 
ing of the Institute was held at St. Bride’s Foundation, on Friday, 
the 5th inst., Dr. T. A. Barton in the chair. Mr. Carter, works 
manager to Mr. Patrick Alexander, detailed some very interesting 
experiments which were being conducted at Batheaston, explain- 
ing and demonstrating much by means of some of the actual 
apparatus in use. Mr. L. 8. Anderson produced a model of his 
proposec twin balloon airship. He claimed many improvements 
on other designs now before the public. Reference was made 
during the evening to the two ascents recently made under the 
auspices of this Association—the first when Mr. Gaudron crossed 
the Channel with Dr. Barton, and the later ascent from Becken- 
ham, when a short trip was undertaken by Messrs, Gaudron, 
MeNair, and Field, the landing being made at Rochester, Kent. 


COAL SINKINGS NEAR Worksor.—The Wigan Coal and Iron Com- 
pany, which is seeking for fresh supplies of coal, owing to the 
collieries which it has worked in its own district becoming rapidly 
exhausted, has been for the last two or three years sinking deep 
shafts in the Worksop district in an entirely new coalfield, where 
the engineers have had to contend with heavy feeders of water, 
amounting to upwards of 4,000,000 gallons per day. This water 
is being successfully coped with, and sinking operations are being 
rapidly pushed forward. The company has also recently acquired 
the Clockface Colliery sinking on the Boldhall estate, near St. 
Helens Junction. This latter colliery was abandoned some years 
ago owing to the enormous amount of water; in fact, it was 
thought locally that there was a communication with the bed of 
the river Mersey and the strata through which the sinkings were 
carried. Pumping plant, however, is being provided with a view 
to dealing with 4,000,000 gallons per day, and so arranged that, 
if necessary, it can be increased to 8,000,000 gallons per day. The 
whole of the wags A appliances for the Worksop sinking were 
supplied by Messrs, ig Evans and Sons, of Wolverhampton, 
and the order has now been placed with them for the further 








pumping plant for the Clockface Colliery. 


good sale. 
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AUSTRALIAN NOTES, 
(From our own Correspondent. 


AN appalling colliery explosion occurred at the Mount Kembig 
mine, near Wollongong, N.S.W., on July 31st, when about ninety 
men lost their lives. This pit was considered one of the eafest 
working in Australia, and was largely worked. with naked lights 
The accident took place as the miners were changing shifts, and 
over 200 men were in the mine at the time. It has resulted in the ° 
heaviest fatality of any mining accident that has happened in New 
South Wales, An inquiry is proceeding as to the cause of the 
explosion. 

ilectric power working and lighting are being universally 
adopted throughout Australia. The Victorian Railway authorities 
have had for some time under consideration a scheme for the con. 
version of the present suburban railways to electrical traction, As 
the cost would be very heavy, it is suggested that electrical street 
tramways should be constructed in the suburbs that are not et 
yponees with them, to act as feeders to the railways. The 

linister for Railways (Mr. Bent) approves of the suggestion to 
obtain the report of an expert on the whole subject, and intends to 
obtain parliamentary sanction for this object. The installation of 
electric lighting and power for the city of Sydney, which is under 
the control of Major Cardew, is intended to be on a large scale, 
Sub-stations will be placed at various parts of the city, at which 
static transformers are to be used, feeding a three-phase four. 
wire low-tension distributing network. 

As the conversion of the Sydney tramways has been proceeding, 
it has been found necessary to enlarge considerably the power 
station, This is now nearing completion, when it will be capable 
of generating over twice the power as that originally intended, 
Mr. O. W. Brain, the electrical engineer for the N.S.W. railways 
and tramways, under whose direction the conversion of the Sydney 
trams is being done, has left Sydney to catch the P. and 0, 
steamer Australia at Adelaide, whence he is going on a trip 
through England and America in connection with electrical 
matters, 

There are yet no signs of the drought breaking up. Except 
along the costal range, no rain has yet fallen throughout the vast 
area of New South Wales and Queensland, and meat supplies are 
now being obtained from outside sources, while prices have gone 
up to a degree never before realised. There is a very gloomy out- 
look for agriculturists and pastoralists for the coming season. 

Serious disturbances are likely to take place on the Victorian 
Railways in consequence of the Government proposals to make a 
general reduction in rates of pay throughout the service. The 
State employés have registered a protest, and threaten to cause a 
general strike if the proposals are not modified. The members of 
the Vigilance Committee say that the drivers and firemen will give 
forty-eight hours’ notice in the event of a strike being decided 
upon, and house their engines in the sheds. Shunters and others 
would also stand out, and probably the signalmen. On the other 
hand, the Minister for Railways is very determined, and states 
that there is absolutely no probability of the Government modify- 
ing its proposals, 

As was to be expected, the results of the working of the New 
South Wales Railways for the quarter ending June 30th last show a 
great reduction in net earnings, for while the gross earnings 
increased only by £8609, the expenditure was increased by £54,078. 
This excess of expenditure is due to a largely increased tonnage of 
goods traffic carried at low rates, contributed to by special conces- 
sions made in the carriage of starving stock and fodder, the 
increased price of locomotive coal, additional repairs and renewals 
of engines, carriages, and wagons, and the haulage of water for 
locomotive purposes, owing to the continued drought, and conse- 





quent failure of the water supply at many of the watering 
stations. State of the traffic :— 
Railways. 
Quarter ending Quarter ending 
June 30th, June 30th, 
1901. 1902. 
Miles open oe 2,8453 .. 38,0253 
Revenue oe . £829,649 £838,258 
Expenditure So nt oe 0+ ee +. £613,230 
yo 2,672,155 . 2,975,339 
Earnings pertrain mile .. .. .. 66 3a 5s. Tid. 
Expenditure per train mile .. .. 4s. 2d. 4s. 1}d. 
Expenditure to earnings, percent... 67-40 os 73-16 
Passengers carried, number .. .. 7,587,538 7,526,204 
Goods traffic, tonms.. .. .. 441,329 529,840 
Coal and coke traffic, tons .. 1,031,554 1,023,715 
Other mineral traffic, tons 96,892 97,253 
Live stock traffic, tons cot es (ne 43,669 67,762 
Tramways. 

Miles open na 79} 104 
Revenuc... .. . £148,941 £164,663 
Expenditure .. . £135,765 £155,640 
Tram miles run «os - 1,923,967 ey 

s. 3d. 


Earnings per tram mile gen Tha Is. 64d. 





Expenditure per tram mile ‘ Is. 5d. 
Expenditure to earnings, per cent. 91-15 re ‘52 
Passengers carried, number es 25,163,473 «. 29,061,775 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
NEGOTIATIONS in some cases took place on 'Change in Birmingham 
to-day, Thursday, with regard to the early renewal of quarterly 
contracts. It cannot be said that engineers and other buyers are 
able to obtain supplies on better terms than at the close of last 
quarter. Gena speaking they have to pay about the same for 
finished iron and steel, and in some cases a little more, whilst 
other pig iron sellers of some brands are asking a decided advance. 

All-mine pig iron was quoted to-day, 57s. 6d. to 67s. 6d. for 

ordinary descriptions; best ditto, 77s. 6d. to 80s. ; and cgld-blast, 

95s. to 100s. Northamptons were 52s. 6d. to 53s., and Derby- 
shires, 52s, 6d. to 53s. 6d. = 
In the manufactured iron trade superior qualities are finding a 

The basis price for marked bars continues £8 10s. 

Common unmarked bars are selling at £6 12s. 6d. to £6 15s, The 

members of the Galvanised Iron Trade Association are experiencing 


a satisfactory demand from Australia, South Africa, and Canada, 
business so far this year with each of these markets havi! 
considerable improvement upon the corresponding peri 
year, 

” Steel girders are quoted £6 to £6 5s.; angles, £5 15s, to £6 5s.; 
and plates, £6 10s. to £7 10s. The works are well engaged both 
for structural sections and also for semi-finished material. 
to £5 is the general quotation for billets. 


been a 
of last 


£4 lds, 


A good deal of interest has been taken in this district in the 


reports which have been current as to the formation of a steel rail 
combination, because a Jocal firm figured amo 
mentioned. 
from debentures, might roughly be taken as £12,000,000. 
assumed in some quarters that the announcement meant 
formation of a great combine, to include Messrs, Guest, Keen, 
Barrow Hematite Steel Company, Bolckow Vaughan, 
Company, Cammell and Co., and the North - Eastern Steel 
Company, but this, it is understood, is not exactly the case. 
Inquiries show that what has taken place is the 
the old Stee] Rail Manufacturers’ Association, 
considerable time ago was allowed to lapse. T! 
various firms mentioned have —_ entered into the usual trade 
association agreement for the a 

The regulation of output will, 


the concerns 
eapital, apart 
It was 
the 
the 
Bay 


It has been stated that the combin 
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resuscitation of 
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The directors of the 


tion of prices and output. 
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nt on the “pooling” system. It remains to be seen | taken into partnership, when the concern assumed the title of | were later in seeking work there. Even these houses, however, 

$ will attend this revived attempt to secure | Richard Johnson, Clapham and Morris, Limited. For many years | complain that business is nothing like so shee be eo — 
eal ) ec 


whether success “ A i 
uniformity with regard to output and prices in the steel rail trade. 
Manufacturers have felt for some time past that competition for 
such orders as have been offered has been increasingly severe, and 
this position has been accentuated by the gag ae in railway 
engineering which has occurred of late both in a and in 
America. It is understood that the Association will have to give 
considerable attention to light sections in order to deal with the 
demand for tramway and light line requirements, which are very 
much extended, compared with the period some years ago, when the 
‘Association was previously in force, It is to be hoped that success 
will attend these revived efforts at combination, since it is generally 
felt that the steel rail industry is one in which the need for asso- 
ciated effort is considerable. Moreover, the comparatively few 
companies and firms who have plant capable of rolling rails should 
make it an easier matter for such an association to prove successful 
than is the case with some other iron trade combinations in which 
the firms concerned are very much more numerous. 

Interest was expressed on Birmingham ’Change at the announce- 
ment that the amalgamation of the Patent Shaft and Axletree 
Company, Wednesbury, with the Metropolitan Amalgamated Com- 
pany, Limited, Birmingham, is now completed, subject to con- 
firmation by the shareholders. The terms of amalgamation were 
signed a few days ago. The arrangement has been concluded on 
the basis of an exchange of shares. The capital of the Patent 


Shaft is £437,500. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester. —The abnormal position reported for some time past 

in the iron trade of this district—prices, on the one hand, harden- 
ing, with a S the other hand, restricted as much as possible 
—continues, e present strong tone of the market, at any rate 
as regards raw material, both iron and steel, is, as previously 
intimated, regarded as altogether artificial. In fact, local con- 
sumers, in view of the very indifferent condition of the principal 
iron-using industries, are scarcely in a position to pay current 
rates, and, as a consequence, buy as sparingly as possible to cover 
only their most pressing immediate wants. The difficulty now 
being experienced in effecting sales is shown by the fact that here 
and there merchants, unable to dispose of iron thgy have to take 
up, are offering odd lots for transference or re-sale at considerably 
under current rates, whilst the want of confidence in the future 
is evident in the low prices at which forward contracts could be 
laced. 
; There was again only a very slow iron market at Manchester on 
Tuesday, and in pig iron especially buying was almost entirely of 
the merest hand-to-mouth sree Aly The continued withdrawal, 
however, for shipments, mainly to the United States, of some of 
the principal brands that usually compete here causes an extra 
pressure on local and district brands, with the result that, notwith- 
standing users ye | with extreme caution at present rates, makers 
have so little to offer that they are able to maintain firmly their 
full quotations. Lancashire makers, although selling very little, 
still hold to 60s. 6d., less 24, for No. 3 foundry delivered Man- 
chester. Lincolnshire makers are not quoting under 55s. net, some 
of them asking 55s. 6d. net, and for Derbyshire prices are scarcely 
more than nominal at about 58s. 6d. and 39s. net up to 60s., where 
makers do not care to sell at all. Buyers in some cases state that 
they are obtaining deliveries of Lincolnshire better than of late, 
and odd lots are to be — up in the open market at about 6d. 
to 1s, under makers’ full rates. Forge iron is in restricted request, 
and quotations unchanged at about Bos. 6d., less 24, Lancashire, and 
54s. 2d. net Lincolnshire delivered Warri lo 

Middlesbrough continues to harden, with 61s. 10d. net the fixed 
minimum quotation for prompt delivery by rail Manchester, but 
merchants would sell forward considerably under this figure. In 
Scotch iron some further stiffening has taken place, Dalmellington 
being quoted 59s. 6d.; Eglinton, 60s. 6d.; Glengarnock, 63s.; and 
Gartsherrie, 64s. 6d. net delivered Manchester docks. These 
prices, however, are not obtainable on local sales, except where con- 
sumers are in pressing want of small quantities for immediate 
delivery. 

The finished iron trade position continues unsatisfactory. Bar 
makers, notwithstanding the high price of raw material, are unable 
to secure orders of any moment at even unremunerative rates. At 
the association basis of £6 15s., Lancashire and North Staffordshire 
bars, delivered here, very little new business is being booked, and 
there are reports of underselling in the open market. Sheets meet 
with a fair demand at about £8 7s. 6d. to £8 10s. In hcops 
business is of much the same slow character as reported for some 
time past, and the association rates remain £7 2s. 6d. random to 
£7 7s, 6d. special cut lengths delivered here, and 2s. 6d. less for 
shipment. 

In the steel trade a firm tone is maintained generally. 
Hematites, although the local demand is of no great weight, have 
in some cases been advanced 6d. per ton, and makers’ quotations 
are not under 69s. 6d. to 70s. net for No. 3 foundry, delivered 
Manchester. For billets local makers still quote £4 17s. 6d. War- 
rington to £5 Manchester net, but German billets are offering 
about 10s. under these fi Steel bars are steady at £6 12s. 6d. 
to £6 15s.; common plates, £6 5s.; with boiler plates firm at 
£7 10s., less 24, delivered Manchester district. 

In most branches of engineering a tendency towards slackness 
continues the general report, but the position varies considerably. 
One or two sections maintain activity, with here and there some 
improvement, whilst in others the situation is but indifferent, and 
hew work decreasing in quantity, if anything, with competition to 
secure orders cutting down prices very low. The branches that are 
best off remain those connected with electrical engineering, loco- 
motive building, boiler-making, stationary engine building, and 
Some sections of special machine tool-making. Other departments, 
with few ere yor are but very moderately engaged. 

The monthly returns of the Amalgamated Society of Engineers 
show rather a decrease in the unemployed list in the Manchester 
district, and the local delegate states that prospects are much 
brighter than for some months past. This to some extent is 
accounted for by members being taken on at the British Westing- 
house Company’s new works in Trafford Park, which are rapidly 
progressing towards completion. The district rate of wages, adds 
the delegate, are obtainable, and ought to be made a condition 
when making application for jobs. Although, however, owing to 
special conditions, the position may be somewhat more satisfactory 
as to employment in this immediate district, the general returns of 
the Society show a tendency towards an te Ree out-of-work list, 
the proportion being over 3? per cent., and in the Steam Engine 
Makers Society there is alsv a somewhat larger unemployed list, 
representing 23 per cent. of the membership. The United 
Machine Workers’ Association has still about 3 per cent. of the local 
membership on donation. 

. With regard to labour and wages questions, the chief matter of 
interest during the past raonth has been the discussion on the 
pam bonus system between the Executive of the Employers’ 
‘ederation and the Executive of the A.S.E., on which a pro- 
visional agreement has been arrived at. It may be added that the 
district committee of the A.S.E. have succeeded in establishi 
overtime rates at Leigh, based on the Bolton by-laws. Severa 
important matters are also under discussion in the Liverpool dis- 
trict, and the delegate states that the Committee are brought face 
to face with one of the most serious problems they have to deal 
with at resent, viz., the manning of machines. 
one eath is announced in his eighty-fifth year of Mr. Wm. 
et » Of Richard Johnson, Clapham apd Morris, Limited, 
anchester, The deceased gentleman had been connected with 


the firm for upwards of sixty years, and about thirty years ago was 








he filled the position of chairmanof the company, which he retained 
to the time of his death. Mr. Clapham was the oldest member of 
the metal section of the Manchester Royal Exchange, and was 
highly esteemed throughout the trade. 

Generally throughout the coal trade only a quiet sort of brisk- 
ness is reported, and, if anything, scarcely so strong a position is 
being maintained as compared with a few weeks back. Any 
tendency towards lessening firmness is, however, mainly in the 
lower classes of fuel for iron-making, steam, and general manu- 
facturing purposes, the better descriptions for house-fire purposes 
remaining steady, with inquiries becoming rather more active in 
view of approaching winter requirements. 

The lower descriptions of round coal are, if anything, hanging 
rather more upon the market. Although there is no actually 
quoted change in prices, special clearance lots that can be picked 
up at under current rates would seem to be increasing in number, 
and the outlook as to the future is in some quarters scarcely 
regarded with quite so much confidence. Colliery ownersgenerally, 
however, are not at all disposed to quote either for specified 
quantities or to entertain forward contracts at anything under 
current rates, which remain steady at about 8s. 6d. to 9s. per ton 
for good ordinary qualities of steam and forge cval at the pit mouth. 

Supplies of engine fuel continue somewhat more plentiful, with 
prices weaker, if anything. Local consumption for mill purposes is 
being restricted, owing to the unsatisfactory condition of the 
cotton trade, whilst in face of this larger supplies of slack are 
coming in from outside districts. This is causing a pressure on 
the part of consumers for lower prices; but so far as Lancashire 
collieries are concerned there is no appreciable giving way in their 
quoted rates, which remain fairly steady at about 4s. 9d. to 5s, 
common sorts, 6s. good medium, to 6s, 9d. up to 7s. for the very 
best qualities of slack, at the pit. Slack is, however, offering freely 
from Derbyshire at 2s. 6d. to 3s, 6d. per ton at the pit, and can 
also be brought from Staffordshire, Notts, and Yorkshire at pit 
prices considerably under those of the Lancashire collieries. 

The shipping trade shows no improvement, and there is still a 
= deal of cutting in prices fer steam coal, delivered at the 

ersey ports, collieries having surplus output being in many cases 
pre to accept low figures for clearance sales ; 9s. 6d. is a very 
general price at which steam coal can be bought, delivered Mersey 
yorts, and it is exceptional where more than 9s. 9d. per ton is now 

ing got. 

Prices for coke continue to harden where new business is offered, 
but list rates are without quotable change on the basis of 22s. to 
24s. Lancashire foundry, and 13s, 6d, to 14s. 6d. furnace cokes, at 
the oven. 

Barrow.—The hematite pig iron trade is very — employed, 
and prospects are still very good for the winter ; indeed, indica- 
tions seem to justify the belief that a fuller trade will be done in 
hematite iron during the winter months than is being done at 
present, and this depends only on the capacity of makers to meet 
the extra draw on their facilities of production. Makers maintain 
their prices at 61s. 3d. net f.o.b. for mixed Bessemer numbers, 
and in some cases makers find it impossible to quote, as they are 
so fully sold forward, while in other cases nothing less than 62s. 

r ton will be accepted. Warrant iron, on the other hand, is in 

ull demand ; but holders are sticking to their parcels very firmly 
in view of a ible increase in prices. Sellers quote 6ls., and 
buyers are 3d. less ; but there are very few sellers, and they only 
represent very small parcels, as the belief is that fuller values 

ill soon be recognised. Stocks stand at 26,594 tons, being a 
decline of 1660 tons on the week, and leaving stocks now in hand 
at 26,594 tons. Thirty-six furnaces are in blast, two of them on 
spiegeleisen, being the same number as in the corresponding week 
of last year. 

Iron ore is in very brisk demand, and native sorts are quoted at 
12s, to 12s. 6d. per ton net f.o.b. at mines, whilst foreign ores are 
at 16s. per ton, delivered at West Coast ports. 

Steel makers are very busily employed. Last week, however, 
there was very little doing in shipbuilding materials, but the mills, 
which have been erratically employed of late, have been at work. 
New orders depend on an improvement in the shipbuilding trade, 
and of this there is some prospect. Steel rails are in very full 
demand, and prices are steady at £5 10s., but foreign competition 
is very keen, and prospects of a British combine are inning to 
assert themselves. General steel products are in good request at 
steady prices, 

Shipbuilders are well off for orders for immediate activity, but 
need new work, which they expect to get for the early future. 

Coal and coke are quiet at low rates, 

The shipments last week represented 8012 tons of iron, and 9156 
tons of steel, being an increase in iron of 12 tons, and in steel a 
decline of 625 tons, The shipments of iron this year stand at 
304,335 tons, and steel 390,613 tons, being an increase in iron 
of 61,759 tons, and in steel an increase of 69,333 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Disrvtes still continue to form an unpleasantly prominent 
feature of the South Yorkshire coal trade. At several of the West 
Yorkshire pits work is gradually being resumed after the troubles 
experienced there, but it will be some time before the full effect 
of ert rig bg felt by those coalowners who have been fortunate 
enough to able to keep their pits going. Continued cold 
weather causes the market to be firm for all the house fuel that is 
brought to bank, and it is not likely at this advanced season of the 
year that any weakness will be shown. In several quarters, 
indeed, prices have advanced from 6d. tols. perton. The demand 
for London, the Eastern Counties, and other markets has been in 
excess of what is usual at this period of the year. Best Silkstones 
fetch 13s., and even 13s. 6d. per ton ; Barnsley house, from 11s. to 
12s. per ton ; seconds and nuts, from 9s. 6d. per ton. 

Steam coal continues in active demand. Owing to several of 
the larger - such as Denaby and Cadeby Main, not being work- 
ing through disputes with the hands, the output is considerably 
less than it otherwise would have been. Several other collieries are 
benefiting by the withdrawal of the larger sources of supply, and 
the West Yorkshire firms are doing better. Barnsley hards in the 
better qualities are being delivered on contract at from 8s. 6d. to 
9s. per ton. Several railway companies who made their arrange- 
ments early in the year are enjoying a lower rate, but 9s. per ton 
ismore frequently paid. Where small supplies are asked for the 
og in the open market is considerably more than that, rising to 

s. 6d,, and even to 9s. 9d. a ton. 

Gas coal is now being delivered freely under contract, prices 
varying according to circumstances. The lowest quotation may be 
given at 8s. 6d. per ton. Coke is also being heavily delivered for 
smelting purposes, best quality at the pits fetching from 11s. 6d. 
to 12s. 6d. per ton. Good slack is in consequence actively called 
for at about 5s. to 5s. 6d. per ton. Inferior sorts are not so much 
in request, and prices vary considerably. 

There is no change to report in the lighter staple trades of the 
city. Manufacturers are fairly well employed, but they complain 
that the orders being received are of inconsiderable value, although 
they are coming pretty freely to hand. There is no great amount 
of work booked forward. In some instances good houses have 
little more than seven or fourteen days’ work, instead of having on 
their books sufficient to last them for months. In crucible steel, 
trade is restricted and employment has, in consequence, been con- 
siderably diminished. 

The improvement in the South African market is not so a 
nounced as manufacturers and merchants could desire. e 
old-established houses, who cultivated South Africa long before 
the recent troubles, are benefiting more freely than the others who 





war commenced. The most satisfac 
at present is the practical withdrawal of United States competition. 
This has led to an “‘ easing-off” in the rivalry at home, as well as 
the American markets. e American houses have as much as 
they can possibly do to supply the demands of their own country, 
with the result that the Canadians are turning to ‘Sheffield more 
freely than they have been doing for years. Not merely are the 
heavy deliveries of American steel and iron, which at one time 
formed so prominent a feature of trade reports, altogether 
stopped, but the Americans themselves are customers both in the 
West of Scotland and the East of England. 

In the milder qualities of steel German competition is also bei 

less felt of late. Not so very long ago the German makers qu 
rices at which English makers could not supply. The Germans 
accumulated large stocks which were heavily mortgaged,”and 
on the banks and other people pressing for payment they had no 
resource but to realise such prices as they could get. us it was 
that German steel was sent to the English and other markets to 
be disposed of in order to meet the demands of jthose who had a 
lien on their stocks. All this is now at an end, German trade 
being considerably improved, with the result that the severe 
rivalry of a year ago is scarcely felt to-day. 

In several of the lighter trades we hear better accounts. File 
manufacturers are in receipt of more satisfactory orders, and the 
outlook is stated to be much more promising than at any time 
during the year. In several establishments the new work to hand 
has been sufficient to find full employment. A similar report is 
given in the heavier pecnnetiens, which would indicate that 
business is likely to be brisker in most of the shipbuilding yards 
and engineering establishments. There has been a good trade all 
the year done with spades, picks, shovels, hammers, and the 
ordinary run of mining and excavating tools. This satisfactory 
condition of things is fully maintained throughout the city. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron and steel industries are in a rather anomalous and 
unusual condition, for while the finished branches are generally 
most unsatisfactory, and the production is not half of what the 
works can turn out, the pe iron trade is, as a rule, active, and 
prices are moving upwards. Generally, the state of the manu- 
factured iron and steel trades at home influences the position in 
the pig iron, but that is not the case at present, more particularly 
in respect to foundry qualities of Cleveland pig iron. The inter- 
vention of American buyers of pig iron has caused the supply for 
Cleveland foundry pig iron to fall short of the demand, and the 

r business done with home consumers and with the Continent 
is counterbalanced by the extraordinary demands from the United 
States. So heavy is this that the shipments of pig iron from the 
Cleveland district are on a larger scale than has been reported at 
any previous period, and good though the deliveries to America 
were in July and August, they are likely to be still larger this 
month, and will probably keep good during the remainder of the 
year. 

Heretofore the Americans have taken from this district nearly 
all the ordinary Cleveland pig iron, and where they have had 
any hematite it has had to be made to —_— analysis, Now they 
are prepared to accept the quality of hematite usually produced 
in the district, and considering the cheapness of East Coast hema- 
tite pig iron, it is not easy to see why they have not begun to bu 
it freely before this. Within the last ten days two lots of 10, 
tons each have been sold for early delivery to Philadelphia, and 
there have this week been numerous inquiries, some of which are 
expected to result in business. Yet, though more is being done in 
the hematite pig iron trade of this district, and prospects are 
more encouraging than of late, the prices have not improved. 
This may probably be accounted for by the stock that producers 
must now hold, and which they are anxious to reduce. Another 
reason why there should be better prices is that the output of 
hematite in this district has been reduced, seeing that three of the 
furnaces which have been producing hematite pig iron have been 
put upon ordinary Cleveland iron, and now, out of 79 furnaces in 
operation in the North of land, not more than 26 are producing 
hematite iron. Messrs. Bolekow, Vaughan and Co., out of 19 
furnaces in blast, have only one making hematite iron. The make 
of this class of iron in this district has, for a considerable time, 
been in excess of requirements, and with increasing stocks prices 
have been kept from improving. The local makers, on the strength 
of the demand from America and the reduced a have 
this week put up their quotations for mixed numbers to 57s. 6d., 
but buyers had no difficulty in getting supplies at the old figure, 
57s., while No. 1 have been at 57s. 6d., and No. 4at 55s. Rubio 
ore is firm at 16s, per ton delivered at wharf on this side, but as 
consumption is declining some decrease in price is looked for. 

A very fair business is being done in Cleveland foundry iron, and 
the price of No. 3 is relatively a good deal better than is those of 
other qualities, and also than those of coke. Medium furnace coke 
has been advanced 3d., and in some cases 6d., per ton this week, the 
minimum now being 15s. 9d. per ton, delivered at the furnaces on 
Teesside. With No. 3 at 53s. 6d., the present figure, coke would 
not be dear at 17s. 6d. per ton, and if other qualities of Cleveland 
and hematite pig iron were relatively as high as No. 3, coke makers 
would have no hesitation in putting their prices up substantially. 
But other descriptions of pig ironare by no means relatively as good 
in price as No, 3. There have been sales this week of No. 3 for 
early delivery at 53s. 9d. per ton, but the general price has been 
58s. 6d. No. 4 foundry on this basis should be at 53s., but 52s. is 
as much as can be realised for it. That is, however, Ils. per ton 
more than sellers were accepting last week. Grey forge pig iron is 
as low as 49s. 6d., whereas if it was as scarce as No, 3. at least 3s. 
more would be obtainable for it. Moreover, the consumption of 
forge iron has been reduced, while the production has been 
increased, and makers must have considerable stocks. 

Coatham Ironworks, which have been idle since September, 
1886, have been almost entirely reconstructed by Messrs. Walker, 
Maynard and Co., Redcar Ironworks, since they acquired them 
about two years ago, and they will be ready to recommence — 
tions in about three months, te it will depend on the condition 
of trade whether the furnaces are blown in then. About £22,000 
has been spent on them during the last twelve months. They will 
produce ordinary Cleveland pig iron. Babcock and Wilcox water- 
tube boilers have been adopted, and cast iron pipe stoves for heat- 
ing the blast, this last being contrary to the general custom, for 
elsewhere at the furnaces brick stoves are employed. 

The shipments of pig iron from the Cleveland district this month 
have been very heavy—almost unprecedented—notwithstanding 
the small deliveries to the Continent. 

The demand for manufactured iron and steel, except rails, is 
most unsatisfactory, and the output of the mills is not half of the 
quantity turned out when trade is brisk. Operations at the plate 
and angle mills are very irregularly carried on, and before the 
month ends, the Moor Works, at Stockton, employing 1200 hands, 
will be closed until trade mends. Messrs. Bolckow, Vaughan and 
Co. have found it necessary to suspend operations at their plate 
mills at Eston for this week owing to lack of specifications. Yet 
though orders are so scarce prices are maintained, but that is 
because the cost of materials does not admit of lower selling prices 
for the finished material. Cleveland foundry pig iron has gone 
up 11s. per ton, whereas finished iron and steel are still very near 
the mimimum prices. Owing to the high price of pig iron the 
producers of iron plates have raised their quotations 2s. 6d. per 
ton, and iron ship‘plates are now £6 5s. less 24 per cent. Steel 
ship-plates are quoted at £5 1b5s.; steel —— £5 12s. 6d.; 
iron ship-angles, £6 2s, 6d.; steel hoops, £6 15s.; and common iron 
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bars, £6 5s., all less 24 per cent, Heavy steel rails are at £5 10s., 
net at works. The information published in certain of the London 
daily papers relative to the formation of a syndicate to regulate 
the prices of steel rails is in accordance with facts, only it is at 
least two years since this syndicate was established. The informa- 
tion, if old, has more of solid fact in it than the report circulated 
a few days ago of the amalgamation of Bolckow, Vaughan and Co. 
and the companies of which Sir Christopher Furness is chairman ; 
for this last there is no foundation at all. The price of heavy steel 
rails is £5 10s. net at works. 

A scheme is on foot for the erection of a statue to Sir Charles 
Mark Palmer at Jarrow-on-Tyne, the town which he practically 
founded. It is proposed that the expenses shall be covered by the 
contributions chiefly of the working men. 

The coal trade is certainly in a much better condition than the 
iron trade, and a large business is being done in best qualities of 
steam and gas coals; indeed, it is found difficult to satisfy the 
buyers of these. The export demand is pressing, as the season is 
getting short, especially for deliveries to Baltic ports. Best steam 
coals are at 10s. 6d. to lls. 6d. f.o.b. and best gas 10s. f.o.b. 
Second qualities are by no means in such good request, and there 
is a weaker tendency in prices thereof. But prices for next year's 
delivery do not differ much from what is paid for early delivery, 
so that the activity in the coal trade is expected to continue. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market opened strongly this week in consequence of 
continued reports as to additional iron and steel being inquired for 
on the part of America. It appears that a large proportion of the 
pig iron recently purchased for shipment to the States is to be 
taken from Middlesbrough, and consists of hematite pigs produced 
in that district, but although the bulk of the iron is not Scotch, it 
is expected indirectly to affect the Glasgow market, andasa matter 
of fact, has already done so. 

The demand for pig iron on the part of home consumers has only 
been moderate. e outlook is, however, fairly encouraging, and 
it is probable that manufacturers may buy more freelyif there should 
come a slight reaction in prices. 

Business has been done in Scotch warrants at 58s. 54d. for delivery 
in seventeen days, and the cash price is 58s. 3d., while 58s. 6d. is 
quoted for one month. Cleveland iron has been selling at 53s. 84d. 
to 53s. 94d. cash, and 53s. 8d. to 53s. 9d. one month. Cumberland 
hematite has sold at 61s. 9d. for delivery in one month. These 
prices all show an improvement on those recently current. 

Prices of Scotch makers’ iron are in one or two cases somewhat 
higher. Wishaw, No. 1, is quoted f.o.b. at Glasgow, 60s. 3d.; 
No. 3, 56s.; Carnbroe, No. 1, 61s.; No. 3, 57s.; Clyde, No. 1, 
66s.; No. 3, 59s.; Gartsherrie and Calder, Nos. 1, 66s. B= 
No. 5, 59s. 6d.; Summerlee, No. 1, 70s.; No. 3, 59s. 6d.; Colt- 
ness, No. 1, 70s.; No. 3, 60s.; Langloan, Mo. 1, 71s.; No. 3, 60s.; 
Glengarnock at Ardrossan, No. 1, 69s. 6d.; No. 3, 59s. 6d.; Eglin- 
ton at Ardrossan or Troon, No. 1, 59s. 6d.; No. 3, 56s.; 1- 
mellington at Ayr, No. 1, 59s.; No. 3, 56s.; Shotts at Leith, 
No. 1, 69s.; No. 3, 59s, 6d.; Carron at Grangemouth, No. 1, 69s.; 
No. 3, 59s. per ton. 

Since last report one Eglinton furnace has been taken off hema- 
tite, and there are now 85 furnaces blowing in Scotland, compared 
with 81 at this time last year. Of the total 42 are producing 
hematite, 38 ordinary, and 5 basic iron. 

The stock of pig iron in Glasgow warrant stores is bei 
gradually reduced in quantities, varying from about 500 to 1 
tons per week, and the impression is that makers are not adding 
to their private stocks, but probably somewhat reducing them. 

The price of Scotch hematite has risen in sympathy with the 
market 6d. per ton, and merchants now quote 62s, 6d. for delivery 
at the West of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8062 tons, compared with 4018 in the same week of 
last year. There was despatched to the United States 1560 tons ; 
Canada, 1390; Italy, ; Germany, 280; Holland, 200; China 
and Japan, 104; India, 90; South America, 50; Australia, 35; 
France, 20; Spain and Portugal, 35; other countries, 160; the 
coastwise shipments amounting to 3788 tons against 3092 in the 
corresponding week. The total shipments to date are 247,714 
tons against 194,828 in the corresponding period of last year. The 
finished iron and steel trades are fairly well supplied with orders, 
but there does not appear to be any great pressure except in a few 
individual cases. Ironfoundries have med orders on hand. Some 
of the engineering shops, however, find trade quieter, and in 
several instances where special machinery is made, such as sugar- 
crushing plants, the men are working short time. On the whole, 
however, there is no special reason to complain of the state of 
business. 

The coal trade has been fairly active in the past week. Business 
has been better in the shipping department, and the clearances 
from the Scottish ports show an increase over the preceding week 
of about 30,000 tons. The holidays being now practically over in 
all districts, trade is about at its best as regards the quantity of 
coal being moved. The supplies are heavy, and prices are not 
any better. Main coal is quoted at Glasgow harbour 8s.; steam 
and splint, 9s. 3d. to 9s. 6d.; ell, 9s. 3d. to 9s, 9d. perton. In 
some districts the tendency of prices is decidedly easier, owing to 
the output of coal being in excess of what is required. 

Sheriff Jameson has given his decision on the question of a 
reduction in miners’ wages, and directed that the rate shall be 
reduced immediately per cent., which is equal to 3d.a day, 
and will make the miners’ wages 5s. 6d. per day. It will be 
remembered that the men opposed this reduction, but the decision 
of the arbiter is, of course, final, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


PROMINENT men in the Welsh coal trade are commenting upon 
the sliding scale, labour questions, and other leading matters in 
the local Press, Mr. D. A. Thomas, amongst others, being con- 
spicuous. This is to be expected as the winter comes on, and the 
ending of the sliding scale draws near. So far, however, the 
coal market is not much affected, and well-informed authorities 
are of opinion that the severe and prolonged strike anticipated in 
some quarters will not take place. For one reason, a time of 
falling prices, which tells weekly on the colliers’ earnings, is not 
one to tempt sensible men to active antagonism. 

It wil] be seen from quotations that prices are not too firm in 
steam coals. The best can now be Lats from 15s. 6d. On 
Change, of late, Cardiff, there has been a disposition shown by 
buyers to suspend large purchase, which meets with a certain 
degree of antagonism from coalowners who are not disposed to give 
way, or to concede anything from last issued quotations. ‘0- 
bably, by the beginning of October, there will be a more settled 
condition of things presented for guidance of business, 

Closing prices, Cardiff, this week were:—Best. steam coal, 
15s. 6d. to 15s. 9d.; seconds, 14s. 6d. to 14s. 9d.; drys, 14s. to 
14s, 3d.; best small, 7s. 6d. to 7s. 9d.; seconds, 7s. to 7s. 3d.; 
inferior sorts, from 6s, 6d.; best Monmouthshire, 13s. 3d. to 13s. 6d.; 
seconds, 12s. to 12s. 9d.; best house coal, 14s. to 14s. 6d.; seconds, 
lls, 6d. to 13s.; No. 3 Rhondda, 14s. to 14s. 3d.; brush, 12s. to 
12s, 3d.; small, 9s. 6d. to 10s.; No. 2 Rhondda, 11s. 3d. to 11s. 6d.; 
through and through, 9s. to 9s. 6d.; small, 6s, 9d. to 7s. The 


tendency of patent fuel is upwards, and best brands have been 
realising as much as 16s, 3d. Latest figures are 15s. 6d, to 16s. 3d. 
Coke is much about the same, with a large make. Forward 
bookings are slower; furnace is selling at 17s, to 18s.; good 





foundry, 19s. to 20s.; and special, 22s, 6d. to 23s, Pitwood is 
decidedly firmer, and stocks are running low in many quarters. 
Latest price, 18s. to 18s. 3d. Swansea last week showed a better 
coal export. In the district the labour difficulty at the Vivian 
Collieries is continued. Newport coal shipments last week were 
not up to average, on account of delayed tonnage. 

At Llanhilleth, Monmouthshire, a dozen colliers were fined at 
the police-court on Tuesday for leaving work without notice. 

In the anthracite district there is much more animation. Next 
week a cargo of 5000 tons, the first sent, will be despatched to 
Boston and Falls River, Mass. Prices are well maintained and 
stems full. Latest quotations, Swansea, are :—Best malting variety, 
21s. to 22s.; seconds, 18s. 6d. to 19s, 6d.; big vein, large, 18s.; red 
vein, 13s.; machine-made cobbles, 22s.; ditto, nuts, 25s.; rough 
and fine peas, lls.; rubbly, 5s. 3s.; duff, 3s. 3d. Steam coal is 
quoted at 15s.; seconds, 12s.; bunkers, 9s. 6d. to 10s.; small, 6s. 6d. 
to 7s. House coals, No. 3 Rhondda, 14s.; No. 2 Rhondda, 
lls. 6d., f.0.b, Swansea, cash 30 days, less 2}. Patent fuel has been 
slower of late. Only a little over 5000 tons were despatched last 
week. Prices were distinctly in buyers’ favour; latest, 14s, 
Coke, furnace, 17s. to 18s. ; foundry, 19s. to 20s., cash 30 days, less 
2}. Pitwood, 18s. to 19s. Pitwood is coming in freely from 
France ; timber from Archangel. 

In connection with combinations in the iron and steel trades, it 
has been a subject of discussion in iron circles for some time that 
movements had been started likely to affect Welsh companies. At 
present there is no official warranty, and all that can be stated is 
that it is rumoured a combination has been formed in which the 
leading steel works in Wales are interested. One named is that 
of Guest, Keen and Co., but this, at the offices of the company in 
Birmingham, is denied ; another firm cited is that of the Rhymney 
Iron Company, but as this firm is now exclusively occupied in the 
development of its large coalfield, under the spirited management 
of Mr. Smith, it would be well to suspend belief in the ‘forma- 
tion of a syndicate with a capital of twelve millions sterling” for 
a time. 

On ’Change, Swansea, this week the attendance has been good, 
and business animated. The principal features of the week have 
been, members remarked, a steady advance in pig iron, ver 
noticeable in Scotch and Cleveland; shipments heavy, wit 
decreased stocks ; tin-plate trade firm, quotations steady. In the 
iron and stee! trade there is little change of note. 

Latest quotations were :—Pig iron: Glasgow warrants, 58s. 5}d. 
to 58s. 44d., cash buyers ; Middlesbrough No. 3, 53s, 84d., 53s, 9d., 
53s. 94d.; other numbers in proportion. 

Hematite warrants, 61s. 6d. for mixed numbers, f.o.b. 
land according to brand. 

Welsh bars, £6 to £6 2s. 6d.; angles, &c., at usual extras. 
Sheets, steel and iron, £7 17s. 6d. to £8. Steel rails, heavy sec- 
tions, £5 7s. 6d. to £5 10s.; light, from £6 10s, to £7 10s. f.0o.t. 
Sleepers, &c., according to section and specification. India is a 
buyer of steel sleepers, but continues to use also castiron. An 
authority informs me that steel sleepers were first used by Mr. 
Webb, railway engineer. 

Bessemer steel tin-plate bars, £4 15s.; Siemens tin-plate bars, 
best, £4 17s. 6d. 

Tin-plates: Bessemer steel coke, 12s. 9d. to 13s.; Siemens, coke 
finish, 13s. to 13s. 3d.; ternes, per double box, 28 by 20, 24s. to 
24s. 6d.; best charcoal, 14s. 6d. to 15s. 3d.; wasters, 6d. to 1s. less 
than primes. Big sheets for galvanising, 6ft. by 3rt. by 30 g., per 
ton, £10 to £10 2s. 6d.; finished black plate, £9 15s. to £10 per 
to 


D. 
Block tin, £122 10s. to £117 10s.; spelter, £19 7s. 6d.; lead, 
£11 5s, Copper: Chili bars, £53 6s. 3d. to £53 12s. 6d. [ron ore: 
Rubio, 14s. 6d. All Swansea. Cardiff and Newport quote iron 
ore as follows:—Almeria, 14s. 3d.; Rubio, 14s. i. to 14s. 6d.; 
Tafna, 15s. to 15s. 6d. 

August returns in the tin-plate trade indicate the character of 
the trade very clearly. Russia’s demand last month for oil sizes 
went up with leaps and bounds, the exports from Swansea being 
11,189 tons, as against 3858 tons for the corresponding month last 
year. Holland took 2151 tons, as against 879 tons ; Belgium 1030 
tons, instead of 70; France 1783, instead of 858; Italy 1470, to 
729 ; Austria 208, to 14; Straits Settlements 1105, to nil; China 

8, to nil; Japan 150, to nil; Canada 306, to nil; United States 
and Germany showed a falling off. In all the total exported was 
24,118 tons, as compared with 12,433 tons. 

The Taff Vale Railway action against the Railway Men’s Union 
is to be brought on in the course of a few weeks, Damages are 
claimed for £25,000. 


Cumber- 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

AcTIVITY at the iron and steel works in the Rhenish- Westphalian 
district is still irregular ; large orders that would suffice to keep 
the mills and forges in good employment for some time ahead are 
exceedingly scarce. Owing to a slight improvement in foreign 
demand, the blast furnace works have been in somewbat better 
occupation in a few cases, and the tone on the pig iron market 
was a trifle firmer. Stocks, however, have but slightly decreased, 
and are heaviest in foundry pig. Billets and blooms were tolerably 
brisk. The wire rod convention is reported to have resolved on a 
reduction of M. 10 p.t., for consumption in the fourth quarter of 
the present year. in and hoops remain in comparatively good 
request, while girders are dull, and the plate and sheet trade is 
also very languid and unsatisfactory, the majority of the mills 
being kept going by foreign contracts that have to be taken at 
very unremunerative prices. Scrap iron is offered freely, and 
shows a downward tendency in prices. A large Solingen firm is 
stated to have secured a heavy order for 42,000 rifles for the 
Chilian Government. 

The pig iron market in Silesia is firm, all sorts of erude iron 
being in regular demand, Also in the malleable iron industry a 
fairly steady occupation is reported to continue. In girders as 
well as in merchant bars inquiry and demand have been showing a 
slight improvement against previous weeks ; but the business done 
was all of the hand-to-mouth sort, forward orders being as scarce 
asever. A slackening off in demand can also be perceived in 
heavy plates, and the sheet trade is extremely quiet just at 
present. 

In coal and coke a firm tone prevails, especially in Upper Silesia, 
where deliveries per day have been uncommonly high ; during the 
last two weeks in August they were 833,850 t. in Silesia, against 
859,960 t. for the same period last year. 

The coal trade in Rheinland-Westphalia was just a little less 
dull than before, and prospects appear to be clearing up. Engine 
as well as house coal have been in better request, and in the coke 
trade an increasing inquiry on foreign account could be noticed. 
The deliveries of the Rhenish-Westphalian coke convention 
during the first eight months of present year were 4,200,000 t., 
against 4,684,486 t. in the year before, the falling off thus amount- 
ing to 10-3 per cent. 

e iron business in Austria-Hungary continues lifeless. The 
Elbe Steamboat Company is reported to have raised the freight 
for pig iron 20 to 2 pf, p.t., which is of considerable importance 
to the iron business. 

The Austrian Railway Minister contemplates the purchase of 
470 wagons of every description, for which the sum of 3-9 million 
crowns will be granted. 

Coal and coke meet with good request in Austria-Hungary, and 
the Bohemian brown coal trade was very brisk. A g' autumn 
business is expected. 

Generally the quietness reported last week has continued on 
the French iron market ; only in rails a pretty lively business was 
done. In the Haute Marne the inquiry has slightly improved 
since last week, while in the centre an increasing dulness was 
noticeable, 





Though prices are well maintained on the French coal market 
there is still only a limited trade done in the various sorts, ? 
Since last week the Belgian iron industry has lost some of its 
steadiness, Prices for steel rails, for instance, have shown a 
decidedly weak tendency, though the mills have a fair number of 
orders on their books, but German competition was particular] 
keen in rails, y 
Inquiries have been received in the sheet trade from Egypt, 
China, and Japan. Merchant bars No. 2, for home consumption, 
fetch 135f. p.t.; for export, 128-75f. p.t. Girders: For inland’ 
142-50f. p.t.; for export, 131-50f. p.t. Iron plates, No, 2: 
Inland, 145f. p.t.; export, 141-25f. p.t. ag 
The tone of the Belgian coal neat was firm upon the week 
and is not likely to change in the immediate future. At the 
cokeries, inquiries have been coming in more freely than before, 
Value of French general import is statistically stated to have 
been during the first eight months of present year 2,942,964, 000f, 
against 2,956,621,000f. for the corresponding period the year 
before; value of export was 2,742,626,000f., against 2,627,525,0000, 
for the same period the year before. F 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market seems a little easier as regards prices. House 
coal in good demand, and oe firm. Exports for week ending 
September 13th:—Coal, foreign, 46,417 tons; coastwise, 18,832 
tons. Imports for week ending September 16th:—Iron ore 
10,060 tons ; manganese ore, 2750 tons ; steel bars, billets, &c., 2175 
tons ; scrap, 200 tons ; cement, 237 tons ; pitwood, 1335 loads, 

Coal:—Best steam, 13s. to 13s. 3d.; seconds, 12s. 3d, to 

12s, 6d.; house coal, best, 15s.; dock screenings, 8s.; colliery small, 
7s. 3d. to7s. 6d. Pigiron: Scotch warrants, 58s. 6d.; hematite 
warrants, 61s. 64d. f.o.b. Cumberland prompt ; Middlesbrough 
No. 3, 53s, 9d. Iron ore:—Rubio, 14s. 9d. to lds.; Tafna, 
lds. to 15s. 6d. Steel :—Rails—heavy sections, £5 7s. 6d. to 
25 103.; light ditto, £6 10s. to £7 10s. f.o.b.; Bessemer steel tin- 
plate bars, £4 15s.; Siemens steel tin-plate bars, £4 17s. 6d.; all 
delivered in the district cash. Tin-plates: Bessemer steel, coke, 
12s. 9d. to 13s.; Siemens—coke finish—13s. to 13s. 3d. _ Pit- 
wood: 17s, 6d. to 17s. 9d.ex-ship. London Exchange Telegrams ; 
Copper, £52 17s. 6d.; Straits tin, £122. Freights: steady, 








THe New ZeaLanp Rattways. —The earnings fir the year 
ended March 3lst have been £147,350 more than those of the 
preceding year, and are the highest yet reached by railways in 
this Colony in any year. The mileage of track open for trattic has 
increased from 2212 miles to 2235 miles, and the capital cost from 
£17,207,328 in 1901 to £18,170,722. The net revenue, £622,349, 
is equal to a return of 3-43 per cent. on the capital invested in the 
open lines, and of 3-19 per cent. for the total capital, £10,496,553, 
invested in opened and unopened lines. 

New Express ENGINES, SOUTH-EASTERN AND CHATHAM RalL- 
way,—Five new bogie express engines, with inside cylinders 19}in, 
by 26in., have recently been constructed at Ashford Works, to the 
designs of Mr. Harry 8S. Wainwright, the locomotive engineer of 
the South-Eastern and Chatham Railway Company. They have 
over 1500 square feet of heating surface, and a grate area of over 
20ft., and the total weight of the engine and tender when loaded, 
is about 92 tons. Several of these engines have made some sharp 
running up the severe gradients on the Chatham section, the 
Selling Bank of 1 in 132, with a load of equal to 20 coaches or 
250 tons, having been negotiated at the rate of 41 miles per, hour, 
and the average speed throughout the journey from Dover to 
London on several occasions, has been 50 miles per hour. Anyone 
with the knowledge of the severe gradients on the Chatham 
section of the line, will fully appreciate the good work which these 
locomotives are doing. 

THE NEW ARMOURED CRUISERS.—The four “‘ mighty ” armoured 
cruisers of the Drake class have now completed their steam trials, 
and each ship has exceeded the stipulated speed of 23 knots. Two 
of them have at their eight hours’ full-power trial averaged 23-05 
knots, one has made 23-23, and one 23-46, and propeller trials are 
now to be carried out with the Drake to discover the possibility of 
raising the speed to approximately 24 knots. Not only do wenow 
possess the fastest ships that can either lie in the line or scout and 
run, but we have four powerful ships that can steam continuously 
from Portsmouth to Melbourne, and which, in spite of a displace- 
ment of 14,000 tons, can go through the Suez Canal. Regrets are 
always too late, but it is certainly matter for reflection that when 
these ships were designed the 7-5in. gun had not reached its pre- 
sent stage of perfection, as the substitution of twelve of these 
weapons for the sixteen 6in. guns carried by the class would have 
added enormously to the power of the type. A ship, armoured 
like a battleship, that can outrange the enemy’sguns, and then by 
her speed get the weather gauge, can do as she likes in an action, 
but while the Drakes possess every other advantage they are in 
danger of being outclassed by the enemy’s guns, It used to be 
said of Lord Goschen, when he was First Lord of the Admiralty, 
that he was too cautious about placing his orders, out of fear that 
the moment he had done so, some inventor would spoil his scheme. 
And, certainly, had the Drakes been ordered a year later, they 
would have carried 7-5in. instead of 6in. guns. We have so 
recently commented on the relative merits of the two types of 
gun that it is only necessary now toremark that with such cruisers 
as the Drake the 7-5in. is so immeasurably superior to the 6in., 
that thus armed the new cruisers would be the mightiest fighting 
ships in the world.— Western Morning News. 


SHIPBUILDING BouNTIES IN Russia.—The United States Com- 
mercial Agent at Vladivostok, in a report to his Government, gives 

rticulars of a scheine for the payment of bounties for ship- 
building in Russia. It appears that the Council of Mercantile 
Marine Affairs has had under discussion measures to develop 
Russian shipbuilding. It is proposed to issue loans or bounties to 
shipowners to induce them to build ships at home rather than 
have them built abroad, and to stimulate the purchase of Russian 
ships built of Russian material. This will be accomplished by a 
mortgage on the completed vessel of 50 per cent. of the actual 
cost, without interest, for a period not oupeeans Wats years, in 
equal yearly payments. The cost is ascertained by estimating the 
expense of building ships in Russia according to certain regula- 
tions. The amount of the bounty depends upon the difference 
between the cost of building ships in Russia and abroad. The 
loans are issued to sea-going steamships under the following con- 
ditions :—(a) Plans and specifications of ships must be presented 
to the Minister of Finance ; (/) the steamers must rank in the 
highest class according to the British Lloyd’s regulations ; () the 
average speed of boats of over 1000 tons register must be not less 
than 10 knots on six hours’ trial; of under 1000 tons, not less 
than 8 knots at Lloyd’s lower load-line. To enable shipowners 
to repay the loans two measures are proposed. First, the loans 
will be on long time—twenty years—without interest ; secondly, 
the Government will bear part of the expense of insurance. ‘To 
facilitate the export of Russian goods by steamers built in Russia, 
it is proposed to allow a rebate of half the expense for Russian 
coal used on all steamers carrying less than three-fourths of a full 
cargo on export, and one-half of a cargo on import. The issue of 
these regulations was fully discussed, and they were considered 
ready to be sanctioned by the Government Council. It was, how- 
ever, decided that the proposals should first be published in the 
Press of the Russian Empire, in order that the authorities might 
have the advantage of criticisms or suggestions from interested 
companies or individuals. It scems that this had to be done on 
account of the diversity of the interests involved. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 11th. 

‘THE demand for — shipments of small lots 
of soft foundry iron from Alabama is most press- 
ing, and requirements are far in excess of visible 
supplies. Some of the furnaces have been 
obliged to shut down temporarily because of lack 
of raw material, and quite a number of con- 
sumers have been obliged to suspend operations 
in consequence. Foundrymen throughout the 
West are in desperate straits for iron. Their 
contracts are behind on deliveries, and they are 
unable to obtain relief by additional purchases, 
In addition to the deficient supply of pig iron, the 
railroad companies are behind in their deliveries. 
There is a general shortage of coke in several 
quarters of the South. Heavy importations of 
fcreign iron are re'ieving in a measure the situa- 
tion. Most of the imported iron is coming from 
Middlesbrough. Negotiations are now pending 
for much larger quantities of foreign iron, and 
by the close of the week it is anticipated that 
word will be received that large shipments will 
be under way. The requirements for finished 
material are also very pressing, and quite a 
number of negotiations are now pending which 
will result in orders before the close of the week. 
Word received by wire to-day from Western 
Pennsylvania shows that there is no pig iron upon 
the market, and all furnaces are as far sold up as 
it is possible to be. 

Foundry iron is extremely scarce, and large 
buyers threughout Western Pennsylvania, Ohio, 
and elsewhere are in bad straits English pig 
iron is selling at 22-25 dols. to 22-50 dols. at 
Pittsburg, and the anticipation of being able to 
help out, with the assistanceof Middlesbrough, is 
having a good effect upon the market. The 
volume of business for steel rails for next year’s 
delivery is placed at 1,250,000 tons. This does 
not include large orders which are being carried 
over. A great deal of elevated railruad work is 
now being projected, and the engineers are now 
in the market to provide for these requirements. 
Deliveries will be continued during the winter. A 
great deal of elevating of track is now being done, 
and more is in sight. The prospects are that the 
American Bridge Company will be crowded with 
orders fora year to come. A good business is 
being done in hoops and bands. The immense 
cotton crop in sight will call for a great deal of 
material for tying bales. There is a rush of small 
orders this week for plate iron, and most of the 
business is going to Western Pennsylvania. 
Reports from bar mills all over the country show 
that there is a rush of orders mostly for small lots. 
Implement makers throughout the West are 
renewing their requests for large supplies of mer- 
chant steel for delivery next year. Foreign 
billets are selling at Pittsburg at 30 dols. and 
foreign steel bars at 31 dols., domestic steel is 
quoted at 31 dols., but very little can be had. 
Reports from the North-West show that nearly all 
kinds of iron and steel material are hardening in 
price. The coke supply is inadequate, and pro- 
ducing capacity is hampered in consequence. 
Inquiries have just been received during the past 
few days for about 115,000 tons of steel rails and 
track supplies. Foreign billets continue to be 
delivered in Chicago at 30 dols. Domestic open- 
hearth billets command from 35 dols. to 39 dols. 
A large volume of business is being done in mer- 
chant steel for delivery to manufactarers of 
implements. Builders of vehicles of all kinds are 
also active and urgent buyers. 








CATALOGUES. 


Percy PITMAN, Stanley-road, Halifax.—Price 
list of water motors and hydraulic bottle washer. 

ALPHONS CUsTODIS CHIMNEY CONSTRUCTION 
Company, 6a, Norfolk-row, Sheffield.— Pamphlet 
produced for distribution among members of the 
Iron and Steel Institute, in view of their recent 
visit to Diisseldorf. The chimney stacks in the 
grounds of the Exhibition are all constructed on 
the Custodis principle. 

FrieD Krupp, Essen, Germany. — We have 
received from these works a neatly-produced 
booklet of statistical data referring to the growth 
and organisation of this immense concern. There 
is also issued a catalogue of steel castings. The 
heaviest i!lustrated weighs 46 tons in the rough. 
This is a hydraulic press cylinder. 

BaBcocK AND WiLcox, Limited, Farringdon- 
street, London.—New catalogue of marine type 
water-tube boilers. Besides a clear description 
and illustrations of this type of boiler, there are 
given some illustrated particulars of vessels of all 
kinds in which the Babcock boilers have been 
installed, These are accompanied by results of 
tests. 

CrosBy SreaM GAUGE AND VALVE Company, 
147, Queen Victoria-street, London.—New general 
catalogue, being a collection of leaflets enclosed 
ina cover. New leaflets will be issued from time 
to time which can be placed within the same 
cover. The contents include valves, gauges, test- 
ing machines, pressure recorders, lubricators, 
whistles, &e, 











TRADE AND BUSINESS ANNOUNCE. 
MENTS. 


F, A. GLovER AND Co., Limited, electrical 
engineers and contractors, are moving to 10 and 
12, Garrick-street, Strand, W.C. 

_ THE Secretary of State for War has accepted 
Geipel Lange’s tender for sixty-seven Geipel 
steam traps of the No. 2 size for the Royal Gun- 
powder Factory, Waltham Abbey. 

THE judges of the Sanitary Institute have, at 
the exhibition in Manchester, awarded the 
Horsfall - Destructor Company, Limited, the 
Institute’s silver medal—the only award—for 
improvements in refuse destructors. 

Proressor J. H. Bigs, naval architect, has 
found it convenient to,have an office in London, 
and has appointed Mr. Gray, formerly chief of the 
Scientific department and drawing - office of 
Messrs, William Denn Bros., of Siasbacten, 
and recently naval architect to the British India 
Steam Navigation Company, to take charge of 
this office, Lloyd’s-avenue Med E.C, 





THE PATENT JOURNAL. 
Condensed from ‘‘ The Fn Oficial Journal of 
ents. 


Application for Letters Patent. 





De When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


8rd September, 1902. 


19,295. CHAIN-DRIVEN VELOCIPEDES, J. B. Squire, 
London. 

19,206. Construction of Stups, A. W. Chesterman, 
Birmingham. 

19,297. THe Acme Pevvrt, A. Cox, Birmingham. 

19,298. Roap VenicLtes, M. Cornwall and W. R. 
Pether, London. 

19,299. Frege Wueew for Cycves, J. 
Holmes, Birmingham. 

19,300. Oat-maLT Brewino, J. E. L. H. Titchmarsh, 
Brighton. 

19,301. Mepicing for Curinc Rugumatism, C. Wood, 
Sheffield. 

19,302. Cyciists’ Rain Capgs, E. G. Herbert, Man- 
chester. 

19,393. Pneumatic Gun for Mivitary Practice, J. 
Picken, Glasgow. 

19,304. Seats, T. Robertson, Glasgow. 

19,305, Conpuits for ELecrric CaBLes, W. 
Halifax. 

19,306. Moror Crcies, W. G. Hammon, Coventry. 

19,307. Potato-p1GGInG Macutines, W. Basford, Hull. 

19,308. Woop-TuRNING Macaing, J. Anderson, New- 
castle-on-Tyne. 

19,309. Harr Bausu, A. Macauley, Coatbridge, Lanark- 
shire. 

19,310. CoLLapsiBLe Boxes, G. W. King, Glasgow. 

19 311. Baus, A. Rollason, Nuneaton. 

19,312. Box-pin for Founpina Porposgs, J. Taylor, 
Newport, Mon. 

19,313. Seats for the Oursipg of Tramcars, T. Row- 
botham, Stockport. 

19,314. Semi-rotary Pomps, W. H. and T. Cook, Long- 


Knutton and D. 


Oates, 


sight 

19,315. Moror Cycuss, J. H. and B. L. Goodman, Bir- 
mingham. 

19,316. Means for Fastenina Gioves, W. Adams, Bir- 
mingham. 

19,317. Pipg-THROWING AppaRatTvs, J. Cordwell, Bir- 
mingham. 

19,318. Grixpinc Steet Pens, A. and L. Myers, and 
C. B. Ketley and P. Wigley, Birmingham. 

19,319. AppaRatcs for Dyginc Warps, R. W. Goddard, 
Bradford. 

19,320. Contain Hook, W. J. Houlgate, Fleetwood, 
Lancs. 

19,321. Non-PUNCTURING PyEumaric TrRg, E. B. Killen, 
Belfast. 

19,322. Speep Governors, E. L. Jackson, London. 

19,323. CapsuLe for Borries, &c., M. M. Dessau, 
London. 

19,324. Sroprers for Borrigs, &., M. M. Dessau, 
London. 

19,325. Corton Fasrics for Beppine, W. H. Talbot, 
London. 

19,326. Buoyant Rupper Hest, E. E. Daniels, 
Bath. 

19,327. Screw Jornt for Tapptne Cock;, H. Bestmann, 
Berlin. 

19,328. Feepinc Recepracie for M1x1nc Macurygs, R. 
Zabel, Berlin. 

19.329. Grinpinc Macuings, R. H., F. H., and J. Ley- 
land, London. 

19,330. PEDESTALS 
London. 

19,331. Wearinc APPAREL, N. F. Hurdel, London. 


and Commopgs, J. Taylor, 


19,332. PortaBLe Apparatus for ACETYLENE ILLU- 
MINATION, S. E. Page.—(J. B. Colt Co., United 
States.) 


19,333. Muts for Musicat Instruments, C. J. Merrells, 
London. 

19,334. Watt Pocket, A. G. Hunt and J. Frenkel, 
London. 

19,335. Grass CieaygeR, J. H. Bockelmann, Ilford, 
Essex. 

19,336 Tapg for Conveyina News, J. W. Crowley, 


maon, 

19,337. Go_r Batt, J. R. Sherman and T. H. Lambert, 

mdon. 

19,338. INTERNAL COMBUSTION Encrngs, J. A. Prestwich, 
London. 

19,339, Gas-savine ConnEcTION, F. Wienke and E. Illy, 
London. 

19.340. Rivet Burrons, E. Zuckermann and A. Diena, 
London. 

19,341. Propuctne CoLoURING Matrsrs, Read, Holliday 
and Sons, Limited, J. Turner, H. Dean, and J. 
Turner, London. 

19,342. Makinc Metat Spoke Wueets, C. D. Abel.— 
(Rheinische Metallwaren und Maschinenfabrik, Ger- 
many.) 

19,343. Brakes, H. A. Opitz, London. 

19,344. PuncHING and SHEARING Macuing, P. M. Stiihler, 
London. 

19,345. Corsets, F. Nusch —(K. Gerpott, Germany.) 

19,346. Fisuinc Bait Mounts, W. L. Dixon, 
London. 

19,347. Driving Mecuanism, W. Collis-Lowther and F. 
Curtis, London. 

19,348. Drititinc Macurygs, J. Schén, London. 

19.349. Osrarntne Distance at Sga, B. R. H. Taylor, 
London. 

19,350. Mat. Carts for Cur~pren, H. B. Murdoch, 
London. 

19,351. AGGLOMERATING ORE, A. and W. J. Malden, 
London. 

19,352. Construction of Wats, L. A. Morrison, 
London. 

19,353. Corset Fastentnos, A. M. Clark.—(P. Schiin- 
knecht, Germany.) 
19,354. FERMENTING J. Effront, 

London. 
19,355. PREVENTING BoTTLes REFILirne, J. Hall, Liver- 
1 


Breer ReEstpvss, 


19/356. ORGAN-ACTUATING AppaRATus, G. Guignaud, 
Liverpool. 

19,357. TREATING TEXTILE M. C. Haas, 
London. 

19,358. Permanent Way of Rartways, A. Ambert, 


Fasrics, 


mdon. 
19,359. ORDNANCE-SIGHTING ApPpaRaTUs, A, A. Common, 


London. 

19,360. Fatt Guiprs for PAPER-MAKING MacuHINgs, W. 
M. and T. M. Gilbert and W. C. Nash, Kingston-on- 
Thames. 

19,361. Ecevators or Lirts, Otis Elevator Company, 
Limited.—(0tis Elevator Company (Incorporated), 
United States.) 

19,362. MortisE Locks and Latcuss, J. 8. Bell, 
London. 

19,368. Cameras, A. S. Newman and Newman and 
Guardia, Limited, London. 

19,364. Lamp Funngt, W. A. Weir, London. 

19,365. FrEE-wHEEL for Cycies, T. Green, 
Brighton, Cheshire. 


New 


4th September, 1902. 


19,866. Erectric CanLte Conpuctors, W. E. Hitch, 
Birmingham. 

19,367. Stoppers, C. Pomilio, London. 

19,368. Execrroprs, J. Hargreaves, Farnworth-in- 
Widnes, Lancs. 

19,369. CLampinc Devices, R. and A. Parker, Man- 


chester. 

19,870. Bouts for WAREHOUSE Doors, J. Barker, Man- 
chester. 

19,371. INpicaTors for TRAMWAY Cars, B. G. Simpson, 


effield. 
19,372. SasHEs, H. T. Godwin, London, 





19,373. Ain Compressors and Pumps, W. E. Cook, 
G 


w. 

19,374. CycLte Seat Supports, W. Shaw and W. 
McDougall, Glasgow. 

19,375. Tusgs, T. B. Sharp, Birmingham. 

19,376. Hex. Paps for Boots and Sxosgs, T. Higginson, 
Manchester. 

19,377. Execrrica, CHoxinc Com, F. J. Green, 
London. 

19,878, ‘‘ Wary Rive,” R. Proud, Cardiff. 

as BoatT-PROPELLING APPARATUS, F, F. Robinson, 

ndon. 

19,380, Retorts, T. Parker, Wolverhampton. 

19,381. PLankinc Hat Bopres, R. Andrew and W. 
Cuttill, Manchester. 

19,382. StoracE and Transport of Eacs, W. Lukacs, 
Manchester, 

19,383. Weavinc DousLe-wiptH CLots, J. H. Topham, 
Manchester. 

19,384. Groovine Journats of Axces, E. C. Strong, 
Birmingham. 

19,385. Door Hinoxs, W. L. and W. L. Mitchell, 
Kirkcaldy. 

19,386. Cranes, W. Purdy, Manchester. 

19,387. CLrotn for PoLisHine Supstances, T. Milburn, 
Southport. 

19,888. AUTOMATIC VEGETABLE 
Aberystwyth. 

19,389. Spanners, B. and E. Thomas and W. Fox, Man- 
chester. 

19,390. Saws, A. E. Muirhead, Glasgow. 

19,391. Frusmine Cisterns, G. L. and H. Airey, 
Kendal, Westmorland. 

19,392. Bepstgaps, H. Garner and J. H. Thompson, 
London. 

19,393. Pacxtnc Bepstgaps, H. Garner and J. H. 
Thompson, London. 

19,394. Water Gavuces of BorLers, P. W. Clark, 


S.iczer, G. Green, 


G'asgow. 

19,395. Lirg-savinc Ling, W. Stonehewer, Tipton, 
Staffs. 

19,396. TRANSMITTING ORDERS, W. T. Rickard and D. B. 
Foster, Leeds. 

19,397. WEATHER - CASING Bricks, F. Russell, Redhill, 
Surrey 

19,398. Wueets, H. Ramshaw, Manchester. 

19,399. Bucket ELevator Apparatus, A. Weil, Man- 
chester. 

19,400. Cueck Recorver, R. Herbert and R. Fisher, 
Pontypool, Mon. 

19,401. Oven, W. Hartmann, Berlin. 

19,402. Firm Rack for PHorocrapus, W. Taylor, 
London. 

19,403. Kwirg Cleaner, W. Taylor, London. 

19,404. Tuygrgs, W. J. Bingham, London. 

19,495. CoIn-FREED ApparaTvs, J. Jofeh, London. 

19,406. Apparatus for BurninG Liquip Fox, Sir W. 
G. Armstrong, Whitworth and Co., Limited, and E. 
L. Orde, London. 

19,407. SHutrLe Sprincs of Weavrinc Looms, T. Hay- 
thornthwaite, J. Ashworth, and W. Haythorn- 
thwaite, Burnley. 

19,408. CoLLapsIBLE TABLE and Cuarr, A. Schmutz, 


ndon. 

19,409. AIR-FEEDING Device, W. D. Douglas, Chicago, 
United States. 

19,410. Trrgs, F. W. Baynes, London. 

19,411. InpIA-kUBBER TuBE and Hosz, J. T. Wicks, 

mdon. 

19,412. Trunk, C. V. du Toit, Lordon. 

19,413. Ggarina for Bicycigs, C. T. Guthrie, Folke- 
stone. 

19,414. 


ondon. 

a Cuair for Horpinc Rats, R. E. Bright, 

mdon. 

19,416. Firg-gscapss, E. R. Thomas, London. 

19,417. Detivery MecHanism for CIGARETTE MACHINES, 
P. A. Newton.—(The American Tobacco Company, 
United States.) 

19,418. CaRBURETTERS for Motor Cyc Es, Z. Dessar, 
London. 

19,419. Boats, G. Weissbiicker, London. 

19,420. Swircnes, O. Imray.—({Sprague Electric Com- 
pany, United States.) 

19,421. Jacquarp Macuings, B. J. B. Mills.—(J. M. 
Perrin and J. B. Perraud, sen., France.) 

19,422. ELectric Swircugs, G. W. Green and R. Poole, 
London. 

19,423. VaRtaBLE SpkED Gear, J. P. E. Liet, 


* ELevarors, P. H. Burgart and J. Penn, 


ndon. 

19,424. Truss, K. Tiesel, London. 

19,425. Maxine Boors and S#ors, W. B. Perkins, 
ndon. 

19,426. Lusricators, P. Hulburd, London. 

19,427. Espiess Cuan Hoists, J. G. Childs, 


ndon. 
— ELECTRO-MAGNETIC BRAKES, J. G. Childs, 
ndon. 
19,429. ApsusTABLE Book MARKER, F. T. Shepherd, 
London. 
19,430. ScREW 
mdon. 
19,431. Lirg-cuarps for Cars, J. F. Mason and H. 
Kremnitz, Liverpool. 

19,432. Saapg Fitter for Exgctric Licutine, R' W. 
Braham, London. 

19,433. Dritis, W. Hoos and E. Bartsch, London. 

19 434. Macuing for Knitrine Stockines, J. Harris, 


London. 

19,435. Moutpine Tirgs, F, W. Broadbent and C. E. 
Holliday, London. 

19,436. SOLDER Retainer, H. H. Ottensand J. G. Porch, 
London. 

19,437. Makino PuotocrapuHic Fics, B. J. Edwards, 


ATTACHMENT for Pins, C. Simms, 


ndon. 
19,438. VaLvE Faucets, H. H. Ottens and J. G. Porch, 


ndon. 

19,439. VaLve Sgats, H. H. Ottens and J. G. Porch, 
London. 

19,440. Propuction of Biug CoLourine Matrsrs, J. 
Y. Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

19,441. AUTOMATICALLY CouNTING Corns, C. Hale, 


mdon. 

19,442. SrenciL Printine, E. A. Cox and W. D. Stern- 
berg, London. 

19,443. Srencit Privtine Device, A. D. Klaber, 


ndon. 

19,444 Inkinc Device for Srencits, A. D. Klaber, 
4zonaon. 

19,445. Brakes for Motor Cars, A. W. Brightmore, 


ndon. 
19,446. Doors, G. H. Sheffield and J. D. Twinberrow, 

London. 
19,447. Opgntnc CovERED Tins, &c., J. A. Nones, 

London. 
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19,448. MeraLiic Packines for Encrygs, J. Hailwood, 
Barnsley. 

19,449. ‘A Sttencer,” C. E. Ruff, Middlesbrough. 

19,450. PHOTOGRAPHIC PRINTING Frame, L. Vanburgh, 


19,451. PaotocraPpHic Dark Room, H. L. Winch, 
London. 

19,452 Execrric Sparkine Pives, T. H. Williams, 
London. 

19,453. INsrRUMENT for THREADING CorD, R. de Witt, 


mdon. 

19,454. STENTERING Macningry, J. Wood, Man- 
chester. 

19,455. WasHinc WEARING APPAREL, 8S. Brentnall, 
Manchester. 

19,456. ConDENSER Banps for CARDING MACHINES, 
The Frictionless Engine Packing Company, Limited, 
and H. C. Parkes, Manchester. 

19,457. Motor Cycigs, H. C. Elworthy, Birming- 


ham. 

19,458. Srzam Vatves, W. H. and T. Cook, Long- 
sight. 

19,409. Preventinc Dravants, J. Thompson, jun., 
Stockton-on-Tees. 





19,460. Constructinc Fire Grates, W. Birch, Shef- 
field. 


Ls) 

19,461. Gattows of Trawiers, H. T. Howard and A. 
Robb, Hull. 

19,462. ArracHinG HanDLEs to Brusugs, W. J. Tranter, 
Birmingham. 

19,463. VenTiLator Tops for Cummneys, J. Procter, 
Bradford. 

19,464. Woop Taimmers, J. V. Robinson and J. Hollis, 
Ilkeston, near Nottingham. 

19,465. Drymnc MaTeRiALs under Vacuum, D. A. Blair, 
Glasgow. 

19,466. Weer Batances or Scatzs, G. Feiden, 


e. 
19,467. Freerinc Horses from Venicizs, J. Fischer, 
G 


Ww. 

19,468. Heatinc Bakers’ Ovens, W. F, Mason, Man- 
chester. 

19,469. Roap Venicies, W. W. G. Webb and J. Hall, 
London. 

19.470. Apparatus for CLEANING Bricks, D. F. Saum, 
New York. 

19,471. Burnine O11, A. G. Bayles and J. Untermann, 
New York. 

19,472. Press for Compressine Foops, R. Millward, 


iverpool. 

19,473. RoraRy KNIFE-POLISHING Macuing, W. Taylor, 
London. 

19,474. MANUFACTURING SaniTaRy Pipss, R. Stanley, 


London. 

19,475. WHEELS for Trotiteys, F. W. Brampton, Bir- 
roingham. 

19,476. GULLEYs and Suit Boxss, R. H. Radford, Shef- 
field. 


19,477. FLroorine Caamp, C. H. Lawrence, London. 

19.478. Fenper for Cars, J. D. Hanner and J. Walton, 
London. 

19 479. SLow-BuRNING Wicks for Lamps, R. Esché, 
London. 

19,480. Pens, G. Bower, Huntingdon. 

19,481. Mirrors for Apvertisinc, H. V. Cristiani, 
London. 
19,482. Roxtiers for Buinps, T. 8S. McC. Stewart, 

London. 
19,483. TzacHInc WireLess TeLecrapuy, L. Ancel, 


ndon. 
19,484. Bopprns for TexT1Lz Macurngs, G. F. Priestley, 


ndon. 

19.485. Bopsins for TexTILE Macuings, G. F. Priestley, 
London. 

19,486. Frre Avarm, A. E. Adams, London. 

19,487. VeHIcLE WHELs, T. C. and A. M. Romang, 
London. 

19,488. Etectrotytic E.ecrriciry Meter, J. B. y 
Hernandez, E. M. y Muira, L. de la Peifia, and J. B. 
y Ortega, London. 

19,489. CARBURRETTERS and Lamps, J. St. C. Legge, 
London. 

19,490. Om Cans, H. Lucas, London. 

19,491. Woven Transmission Betts, F. P. Kuchs, 
London. 

19,492. Locking the Nuts of Botts, D. Hildersley, 

di 


ndon. 

19,493. ManuractuRE of Rerractory Bricks, 
O. Imray. —(The Carborundum Company, United 
States ) 

19,494. Corn-FREED Device for Detiverinc Gas, W. 
Cox, W. Staples, and G. Glover and Co., Limited, 
London. 

19,495. CLEANING PrintING P artes, F. E. Blaisdell, 
London. 

19,496. SargetTy ATTACHMENT for Evgoiassgs, W. J. 
Rogers, London. 

19,497. Hat Brackets, J. Gridley, Kingston-on- 
Thames. 

19,498. INFLATING PrgumatTic Tires, W. P. Wethered, 


mdon. 
19,499. SHapinc Screw Srtoprsrs, J. Dove-Smith, 
London. 
19,500. Laprgs’ Waist Betts, W. Varney, London. 
19,501. VeHIcLE Revoitvixe Supports, B. J. Diplock, 


on. 
19,502. Improvep Traction Enoing, B. J. Diplock, 


mdon. 
19,503. Macutng Sprinc Recuiators, N. Ramberg, 
ndon. 
19,504. New Post Carp. The Rapid Photo Printing 
Company, Limited, and J. C. Mengel, London. 
19,505. Clock EscaPements, W. Willmann, London. 
19,506. Bit~tiarD TaBLe CusHions, G. C. Dymond.— 
(B. A. Stevens, United States.) 
19,507. STEAM-DRIVEN AIR ComPREssoRs, R. M. Oates, 
London. 
19,508. Stoprgrs for Drawiye Orr Liqurps, 8. Robin- 


son, on. 
19,509. Apsorption of Recort in Guns, J. J. Mason, 


London. 

19,510. Improvep Drivine Putieys, A. L. Noél, 
London. , 

19,511. Corsets, E. Spitz, London. 

19,512. Currinc Warer Crackers, H. H. Hungerford, 
London. 

19,513. Maxine Fertizisers, J. J. and R. Crooke, 
London. 

19,514. FREE-wHEEL and Brake Mecuanism, C. V. du 
Toit, London. 

19,515. Appinc Macaig, B. Seger, London. 

19,516. IMPROVEMENTS in AMMUNITION, G. C. Baker, 


London. 
19,517. Pastinc Parser Srrips, F. E. Jagenherg, 

ndon. 
19,518. OpgRaTING Movine Tarogts, J. W. Porter, 


London. 

19,519. OBSTRUCTION-REMOVER for TRaMcaR, A. Lemm, 
London. 

19,520. Prano Orcans, G. B. Rissone and Rose, Coop, 
and Rissone, Limited, London. 

19,521. Tent Poss, W. W. Rush, London. 
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19,522. Erectric Heatine Stoves, Veritys, Limited, 
and P. G. Ebbutt, Birmingham. 

19,523. Repgatinc Action for Pianorortss, E. E. 
Maxted and G. H. Starmer, Tunbridge Wells. 

19,524. Cover for Borries, A. H. Hunt and G. Hunt 

and Co., Limited, Liverpool. 

19,525. Gas Cooxinc Stoves, Parkinson and W. and 
B. Cowan, Limited, and B. R. Parkinson, Birming- 


ham. 

19,526. ATMOSPHERIC GAs BuRNeERS, Parkinson and 
W. and B. Cowan, Limited, and B. R. Parkinson, 
Birmingham. 

19,527. Hypravtic Enornes, H. Poole, Worplesdon, 
near Guildford, Surrey. 

19,528. STEERING AUTOMOBILE TORPEDOES, F. W. Dodd, 
Dorset. 


rse’ 
19,529. Motor ELxgcrricaL-IeniTIne Device, J. H. 
Clarke, Liverpool. 
19,530. IMPROVEMENT of LaprEs’ Fieurgs, P. Hurst, 
Cardi 


uit, 
19,531. Batis, G. B. Batten, London, 
19,582. Fitterinc Device for Taps, W. C. Smith, 
Manchester. 
19,533. Connick Bracket, T. Goodchild and T. H. 
Walker, Birmingham. 
19,534. Tan PaRTITION 
Northwich, Cheshire. 
19,535. Organ Improvements, 8S. F. Dalladay, Folke- 
stone. 

19,536. SpRinc Hooks for VenIcue Suarts, J. Stimpson, 
Leicester. 

19,587. CHains for Hotpinc Krys, J. Moorhouse, 

anchester. 

19,588. Savina Lirg from Fire, F. E. Newsam, Bir- 
min be 

19,539 Arr Compressors, R. Richardson, Glasgow. 

19,540. Cycre Brakgs, F, A. Giles and 8S. G. Turner, 
Aston, Birmingham. 

19,541. MECHANICALLY-PROPELLED VEHICLES, R. F. Hall, 
Birmingham. 

19,542. SUPPLEMENTARY SOLEs for Boots, A. C. Handley, 
Dewsbury, : 


Waits, J. J. Thompson, 
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19,543, Ristnc AMBULANCE BepStrRercuer, J. Chalmers, 
Red Hill, Surrey. 

19,544. Hay Cocker, A. G. Barrett, Southwell, Notts. 

19,545. Stipe Jaw Pree Wrenca, A. E. Crooke, New 
Brompton, Kent. 

19,546. Pwgumatic Device for Winp Boxgs, H. Faber, 
Berlin. 

19,547. Warprone Suspenpgrs, A. Rumpfkeil, Berlin. 

19,548. Meta Powis, J. Gregson and B. Ramsden, 
London. 

upon LearHEer, F. Ranpach, 
London. 

19,550. Supportine ScERvE Boarps, J. A. Holechouse, 
London. 

19,551. Propuction of Dygsturrs, R. Holliday and 
Sons, Limited, J. Turner, H. Dean, and J. Turner, 
London. 

19,552. CoLLapstBLe Coacues, M. Wahl, London. 

19,553. Puatrorm for Firtine Sxrets, M. Marcus, 
London. 

19,554. Vrotis Bows, C. Reissmann, London. 

19,555. Swone CarriaGE for Fcrnitvrg, J. M. Webster, 
London. 

19,556. Coverinas for Wire Matrressrs, T. Griffith, 
London. 

19,557. Watan-cLosers, J. Duckett and Son, Limited, 
G. F. Duckett, F. 8S. Button, and J. W. Bullock, 
Burnley. 

19,558. Moutpino Macnarngs, A. J. Boult.—(IV. Lewis, 
United States.) 

19,559. Buotron Fastewer, A. Mann and P. Stumpe, 


don. 

19,560. Mgans for Hautinc Troiieys, A. Lemmer, 
London. 

19,561. Twistina Frames, Société Anonyme Celestin 
Martin, London. 

19,562. Brake, H. H. Lake.—({General Electric Company, 
ODnited States.) 

19,563. Switcu, H. H. Lake.—(General Electric Conpany, 
United States ) 
19,564. Switcnes, H. H. Lake —(General Electric 

Company, United States ) 

19,565. InscLaTING Busxines, H. H. Lake.—(General 
Electric Company, United States.) 

19,566. Swrrch Recutators, H. H. Lake.—(General 
Electric Company, United States.) 

19,567. TRoLtey Wueazs, H. H. Lake.—(General Electric 
Company, United States.) 

19,568. CooLtne Motors, H. H. Lake.—(General Electric 
Company, United States.) 

19,569. Tupes, H. H. Lake.—(General Electric Company, 
ODnited States.) 

19,570. Lapigs, H. H. Lake.—(Gencral Electric Company, 
United States.) 

19,571, Systems of Etgecrricat Distrisution, H. 
H. Lake.—(General Electric Company, United States.) 

19,572. Wuegis, H. H. Lake.—(General Electric Com- 
pany, United States.) 

19,573. Contact SHors, H. H. Lake.—(General Electric 
Company, United States.) 

19,574. Topgs, H. H. Lake.—(General Electric Company, 
United States.) 

19,575. GRaB-OPERATING ApPARaTus, H. Shoosmith, 
London. 

19,576. Rims of Bicycte Wueets, ©. D. Abel.— 
(“‘ Kroaprin: ” Aktiengesellschaft fir Metallindustrie, 
Germany.) 

19,577. ‘AN ADVERTISING UMBRELLA,” A. Wilson, 
London. 

19,578. Tgstrne VaLves, J. A. Fletcher and H. Wileock, 


ndaon. 
19,579. Derectinc Sort Circuits, H. Beckmann, 
London. 
19,580. Apparatus for Ratstmnc Loaps, J. M. Pirrie, 


on. 

19,581. Apparatus for Loaprne VessgExs, J. M. Pirrie, 
London. 

19,582. Trees, T. Kenning, London. 

19,583. Spgep Gear, C. A. Maffia and R. Chesterfield, 
London. 

19,584. Lar Brnpgrs, G. C. Dymond.—(/. L. McMillan, 
United States.) 

19,585. Apparatus for Gumminc Enve.opgs, G. C. 
Dymond.—(Gebruder Tellschow G. m. b. H., Ger- 
many.) 

—— Maxine Wines SPARKLING, A. Oger, Liver- 
pool. 

19,587. Wrxpows, E. A. Garratt, London. 

19,588. Joee.tnc Sxarps’ PvLates, W. Armstrong, 
London. 

19,589. Horsrsnor, W. Stewart, London. 

19,590. OpzntinG Tins or Cans, R. W. Newton, 
London. 

19,591. Degp-ponine Apparatus, H. H. Lake.—{ Davis 
Calyx Drill Company, Unitad States.) 

19,592. AcETYLENe Gas GengraTors, P. V. A. Thézard, 


mdon. 

19,593. Toots, H. Hopkins, London. 

19,594. Sarety Apparatus for Hoists, F. Sabisch, 
London. 

19,595. OpRRATING AGRICULTURAL MACHINES, J. W. 
Moss, London. 


8th September, 1902. 


19,596. Fire Ataras, A. C. Brown, London. 

19,597. Furnaces, C. Jeffery and W. P. Gibbons, 
Birmingham. 

19,598. CLuTcnes for Cycies, A. G. Chapman, Notting- 


m. 
19,599. Apparatus for ExtTractine O11s, F, W. Onions, 


19,600. Suor Box for Use by Mrvgrs, T. Straker, 
Glasgow. 
19,601. Preparina Sup-oxrpe of Copper, A. Rahtjen 


ndon. 

19,602. Norritive Tea, H. Mills and E. A. Conner, 
Manchester. 

19,603. VaLvg, J. Ferguson, Stockton-on-Tees. 

19,604. Stortnec Suppires for VessErs, 8. Lake, Man- 
chester. 

19,605. Prope.ier, 8S. Brown, Tynemouth. 

19,606. Cycies, C. W. Caldwell, Coventry. 

19,607. Paps for Protectinc Corns, J. J. Kennedy, 
Dublin. 

19,608. Dryinc MaTeriAts, R. Welford, North Hylton, 
Co. Durham. 

19,609. Dvzs, C. H. Tootal, Burnley. 

19,610. Dispenstnc AgRaTED Liguips, J. Fletcher, 
London. 

19,611. Pumps, J. A. Sang, Manchester. 

19,612. Down DravGHT PREVENTER, 
Blackburn. 

19,618. Locks, D. Beards, sen., E. Beards, D. Beards, 
jun., and A. Beards, Willenhall, Staffs. 

19,614. PNEUMATIC-TIRED CycLE Wueets, N. Wood, 
Manchester. 

19,615. Sgats, W. Hackett, Glasgow. 

19,616. Form of Merat Decoration, A. 8. W. Elder, 
London. 

19,617. ConpgnsER for Motor Cars, J. R. Scott, New- 
eastle-on-Tyne. 

19,618. Locks, E. R. Royston.—(F. H. F. Krohn, 
Germany.) 

19,619. Fitter, C. Kolb, Paris. 

19,620. Locks, A. M. Young, London. 

19,621. Drittinc Macurngs, A, J. Boult.—( W. E. Butler, 
United States.) 

19,622. Recutatine the TgMPERATURE of FosTER 
Moruers, E. H. W. Tripe, George Green, near Slough, 


Bucks. 
19,623. S. B. Russell, 


mdon. 
19,624. Dua Gear for Bicycres, E. E. Corner, 


J. Cooper, 


ApDsusTMENT of BEDDING, 


ndon. 
19,625. Botries, R. A. Morgan and C. 8. Johnston, 
London. 
19,626. Propucinc VARNISH Supstances, G. Fry, 
London. 
19,627. Sugars, R. F. Wells, London. 
19,628. Brake Brock for WHEELS, 
London. 
19,629. Gotr Batts, W. E. Rowlands, Liverpool. 
—_, Gvuarp for Wrincina Macutings, C. Burgess, 
ndon. 


A. Hopton, 





19,631. Apparatus for DEvELOpING PHoTogRaPHIC 
Fitms, Kodak, Limited.—(4. W. McCurdy, United 
States.) 

19,632. Nicotine Trap for Prees, W. A. Ede-Clendinnen, 

ondon. 

19,633, MOTOR- DRIVEN VEHICLES, A. Greenwood, 

ndon. 

19,634. Dyzmve, H. E. Newton.—(The Farbensabriken 
vormals Friedrich Bayer and Co., Germany.) 

19,635. Propgeiters for Raa Encrygs, G. D. Picard, 
London. 

19,636, BorLers, A. F. Yarrow, London. 

19,637, Trace Caatn Hotper for Hames, W. H. James, 
London. 

19,638. Ranag-FInpERS. _W. Wilson, London. 

19,6389. Device for Usk when Srervina VIANDs, F. W. 
Beckford, London. 

19,640. Governors, E. C. Blackstone and F. and E. 
Carter, London. 

19,641. Preventine Loosgnine of Nuts, J. T. F. Conti, 
London. 

19,642. Om Dros, A. 8S. King.—(The National 
Enamelling and Stamping Company, United States ) 
19,643. Switcues, G. W. Johnson.—{ Voigt and Haeffner, 

Germany ) 

19,644. Fitter, J. Elster, London. 

19,645. Daivina Mecwantsm for Cycirs and other 
Macuinery, E. W. Beech, J. aud H, N. Brown, 
London. 

19,645, Construction of Steam Boriers, H. Carmont, 
London. 


ner, London. 

19,648. PNEUMATICALLY-OPERATED Toots, W. Payton, 
London. 

16,649. CarpBoaRD Boxss, &c., V. P. R. Stephan, 
London. 

19,650. Fivrp-PpREssuRE Pressgs, W. Payton, London. 

19,651. Propucinc Hyprocsnic Fuk, A. G. Ingalls, 
London. 

19,652. Ammerers, F. H. Nalder and Nalder Bros. and 
Thompson, Limited, London. 3 

19,653. Coat Scurtises, E. B. Arthur, London. 

19,654. Pre-pisHEs, E. B. Arthur, London. 

19,655. ALTERNATING CURRENT MeTERS, A. May, 
London. 

19,656. Baa-makinc Macutngs, J. F. Ames London. 

19,657. Vaporisers for Liqguip Fuxt, L. Rosenthal, 


ndon. 
19,658. Boxrs for TRANSFERRING Topacco, W. E. Shaw, 


mdon. 
19,659. Sroprpers for NON-REFILLABLE Bortries, C. 
, London. 

19,660, ExpLoston Enornegs, G. F. Mort, London. 

19,661. Maxine Leatuer, G. C. Dymond.—{I¥. Mac- 
millan, New Zealand ) 

19,662. Game for Partourn Tasies, G. France- 
Hayhurst, Liverpool. 

19,663, Car Coup.ines, C. A. Johnson, London. 

19,664. INCANDESCENT Gas Mantes, C. M i, 
London. 

19,665. Moutpgrs’ Pyrumatic RaMMING APPARATUS, 
W. Payton, London. 

19,666. VaLvE with Frioat for Crstrrns, A. H. Pugh, 
London. 

19,667. Automatic Corrgr Ports, L. D. Leathers, 
London. 
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19,668. “ Bregcues ” Sxoot, T. D. Williams. Cardiff. 

19,669. SPRING-SHANK FisH-HooK, P. Tcherkassov, 
Redditch. 

19,670. Tonacco Prprs, J. E. Livsey, London. 

19,671. Expansion Sprinc Caan, W. H. Penfold, 
Worthing. 

19,672. Evecrricat Switcues, H. Nunns, Halifax. 

19,673. Striker for Rreues, W. Ison, sen., J. Ison, W. 
Ison, jun., and A. 8. Ison, Bristol. 

19,674. Gas Penpants, L. B. Stevens, London. 

19,675. GotF CLuns, W. Taylor, Glasgow. 

19,676. Brakes for Cycites, G. E. Osmond, Bir- 
mingham. 

19,677. Macutnes for Paesstna Ciors, T. Pratt and C. 
King, Manchester. 

19,678. ToasteR or Branper, G. W. Masterton, 

lasgow. 

19,679. SaoKine Prpgs, W. Todd, Glasgow. 

19,680. RecuLation of Fiurps to Furnaces, H. W. 
Henderson, Glasgow. 

19,681. Fotpina Stanps for TaRLEe Tops, C. A. Jones, 
Gloucester. 

19,682, Yarns, J. H. Schofield, Manchester. 

19,683, MANHOLE and LampHo.e Covers, 8. H. Adams, 
Harrogate. 

19,684. Macuings for Dicetne Porators, T. Ashcroft, 
West Kirby. 

19,685. ConNECTING Pinck-NEz PLaguets, J. McKenny, 
West Dublin. 

19,686. Dry Seats for Tramcars, J. H. Tattersall, 
Manchester. 

19,687. Sgcurinc Temporary Seats to Cycies, W. 
Fenton, Keighley. 

19,688. CarBoN Fexpinc Mecuanism of ELEctric ARc 
Lamps, Veritys, Limited, and W. R. Ridings, Bir- 
mingham. 

19,689. Carson Ferpinc MecuanisM of ELectric Arc 
Lamps, Veritys, Limited, and W. R. Ridings, Bir- 
mingham. 

19,690. Srzam Generators, T. Wigley and A. J. 
George, Birmingham. 

19,691. ATTACHMENT to ScREw-cuTTina Latues, F. 
Simpson, Glasgow. 

19,692. Ormtnc Careiaces, M. O'Carroll, Hanley, 
Staff: 


8. 

19,693. Automatic Expanpinc Crank and Lever, H. 
Martin, Dublin. 

19,694. Motor Enotnes for Bicycigs, A. E. Atcheson, 
Manchester. 

. PortaBLe Heaters, J. and T. Macdonald, 
Glasgow. 

19,696. Compounp Liyxwork for UTIListsc Drivina 
Power, A. Bodding, London. 

19,697. Brake for Rartway Venicgs, 8. Taylor, Nun- 
eaton. 

19,698, FeeD-REGULATING APPARATUS, T. W. Barber, 
London. 

19,699. Copyinc Pressxs, T. W. Barber, London. 

19,700. AvromaTic Sprinkcers, T. W. Barber, 


London. 
19,701. Dygtne Stivers, P. M. Justice.—(€. M. Hanson, 


United States.) 
19,702. Hanpies for Cycigs, A. E. Wale, Birming- 


am. 

19,703. Boot Protectors, J. Gee, London. 

19,704. Trees, A. Whiteway and C. Macintosh and 
Co., Limited, Manchester. 

19,705. DUPLICATING TYPEWRITTEN MatrTeER, A. Martyn, 


mdon. 
19,706. Sprrir Vapour Stoves, T. 8. Hughes, 


mdon. 

19,707. Smoke Consumer for STEAM GENERATORS, G. 
W. Woodruff, London. 

19,708. PREVENTING VIBRATION of Winpow Sasues, H. 
Willett, London. 
19,709, SIGNALLING &e., W. E. Martin, 

London. 

19,710. Bortie Baskets, J. A. Roudil, London. 

19,711. Name Piates, W. Davidson, London. 

19,712. Vent Paos, C. H. Cousins, London. 

19,713. Composition of ELecTro.ytes, E. Sandhagen 
and J. Liirgen, London. 

19,714. Construction for Buripincs, D. Sarason, 
London. 

19,715. Saucepans, — Renoye, London. 

19,716. Pistons of FLUID-PRESSURE Motors, E. Perks, 
F. Birch, and The Singer Cycle Company, Limited, 
London. 

19,717. StgamM Enornes, A. F. Hall, London. 

19,718. Improvep Rim Brake for Cycies, W. Scott, 


Lamps, 


London. 
19,719. MANUFACTURE of Prat-FUEL, J. B. Bessey, 
mdon. 
19,720, SPEED InpicaToR, K. Ahlquist, Rugby. 
19,721. Menu Hotper, L, Campbell, London. 





19,722. Sprxes for Fencina Purposss, T. Durrans, 


ndon. 
19,723. Pyrumatic Prano Prayers, J. Maxfield, 
London. 
19,724. PLansirrers, J. Peter, London. 


19,725. IMpRovgep Stock1na SuspenpER, A, Wardroper, 
London. 

19,726. Firg-curtina Macuines, H. Crane, jun., 
London, 


19,727. Hotprne Sipgs of Picturk Frames ToGETHER, 
A. Trauden, London. 

19,728. Rau.way Cuarmk Fasteninas, W. Walker, 
London. 

19,729, DoUBLE-BARRELLED HAMMERLEsS Guns, L, T. 
fiamal, Litge, Belgium. 

19,730. BLank Cartripags, 0, Schiitte, London. 

19,731. IMPROVED FisH-pLares for Rarts, F, Atkinson, 
London, 

19,732. Sprrroons, T. Bass, London. 

19.733, DistrLLaTion of Fatry Acips, E. G. Scott, 
London. 

19,734. MercerRisine of Cotron Goons, E. G. Scott, 
London. 

19,735. Mrtat Caps, A. Calleson, London. 

19,736. EXTENSIBLE Binpine Rai, E. M. Sello, 
Lordon. 

19,787. Cycie Sappugs, F, Bourn, J. W. Holland, and 
R. Owen, London. 

9,738. Sasu Fastevers, A. F. W. Lorie, London. 

19,739. CoTtixa Screw Tureaps, W. R. Lake.—(Scott 
and Sons Co,, United States.) 

19,740. Hat Fastevers, W. Borlase, London. 

19,741. Skirt and Srockine Susrpeypers, A. Ward- 
roper, London. 

19,742. Setr-avtomatic Guns, R. H. Kjellman, 
London. 

19,743. TyPEWRITING Macuings, A. M. Clark.—(7The 
Wagner Typewriter Company, United States.) 

19,744. Drivinec Gar, J. Nutry and C. P. and R. Lenk, 
London. 

19,745. Hats, P. J. D. Robinson, London. 

19,746. Loom Stop Mortons, G. Fair and E. W. Gay, 





London, 
19,747. RENDERING BEpsTEaps Portasie, R. Scott, 


ndon. 

19,748. Picktne up Bats, W. R. Lake.—{J/. B. Poynter, 
New Zealand. 

19,749. Device for Supportinc Cameras, F, Beck, 


Liverpool. 
19,750. Means for PreseRvine Bextces, P. Matasovits, 
ndon. 
19,751. Stocks and Dregs, A. Behling and E. Mengel, 


ndon. 
19,752. Crocxs, W. H. Wheatley.—(F. W. Index, 
United States.) 
19,753, Gas Generators, H. J. Haddan.—( Fairbanks, 
Morse and Co., United States.) 
19,754. Tires, A. Tobler and H. Samuel, London. 
19,755. Hegt Pap for Boots and Ssogs, G. H. Hickson, 
London. 
19,756. Macurngry for Borine Tunwngis, J. Price, 
London. 
19,757. Liquip - 


on. 

19,758. Cyctg Cranks, A. Draeger, London. 

19,759. SappiEs, C. D. M. Jones.—(R. G. Jones, India.) 

a, Rorary Dupiicatinc Apparatus, A. D, Klaber, 
on. 


SUPPLYING ApPpaRaTUs, P. Evans, 
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-_. Borriine Beer, A. J. Nicholls and H. B. Goff, 


orwich. 

19,762, A Pipe Supporter, M. G. Vine, Redhill, 
Surrey. 

—_ Rueper Paps for Boots and Sxogs, J. Norval, 


Ww. 

19,764. Tonacco Piprs, T. R. Evenden and 8. W. Daw, 
Heathfield, Sussex. 

19,765. Hgapstocks for Latues, F, Stender, Barmen, 
Germany. 

19,766, Repuctne the Suocxs to Horsgs when Putt- 
tno Loapgp VeHicies, H. Rubert, Barmen, Ger- 


many. 

19,767. Motor Cycugs, G. and J. 8. Souter, Elgin. 

19,768. Desk and Biackpoarps, W. H. and J. H. 
Robinson, Padiham, Lancashire. 

19,769. LgapgED Giaztne Licuts, G. H. Bernasconi 
and F. W. Baker, Birmingham. 

19,770. Puump Rute, Levert, and Linomerer, T. 
Limond, Glasgow. 

19,771. Outsipg Szat for Tramcars, A. Smith, Man- 
chester. 

cj: Rog for Weavino Sautties, T. Singleton, 


x. 
19,773. Rivet Maktse Macuiygs, A. Dron, Glasgow. 
19,774. Propuction of Caustic Sopa, F. Ferrand, Man- 


chester. 

19,775, OuTpoor Seats, J. Greenough and J. W. Hogg, 
Manchester. 

19,776. Surpmnc Sasa Wrypows, A. Prentice, jun., 


iw. 
19,777. Motors, J. Isaacs and J. Darlington, Sheffield. 
19,778. New PxHoroorapHic Cameras, G. Evenden, 


on. 
19,779. Frat Iron Heater, F. A. Hiden, Northwich, 
eshire. 
19,780. Wire Fencrno, 8S. Hughes, Edinburgh. 
19,781. SHarpeners, M. A. Bridge, Dublin. 
19,782. Fixise Buckets to ELkvator Bera, A. H. 
Knipe, Manchester. 
19,783. Stzam ConpENsATION, J. Hargreaves, Farn- 
worth-in-Widnes, Lancs. 
19,784. ConrvucaTep SHeer Metar, A. M. Thomson, 
Dundee. 
19,785. OPERATING TRAMWAY Pornts, A. B, Johnson, 


Aberdeen. 

19,786. VEHICLE WueE1s, H. S. Hele-Shaw and R. B. 
Helliwell, Liverpool. 

19,787. AUTOMATICALLY Wasaino Proto Prints, W. M. 
Still, Glasgow. 

19,788. Oursipg Sats of Taamcars, D. Black, Glasgow. 

19,789. Tga-pots, D. Reid, Glasgow. 

19,790. DenTaL Swacegs, C. D. Grundy, Leeds. 

19,791. ATTACHING Brace Enns to Bucks, 8, Taylor, 
Manchester. 

19,792. Rau, Jornts, P. F. Berkey, Glasgow. 

19,793. Automatic Door-cLosinc Devices, G. Linde- 
wirt, Berlin. 

19,794. Swimuine Apriiance, H. Hébmann, Berlin. 

19,795. Supportive Hooks, M. Kreutzfeldt, Berlin. 

19,796. Spring Tires for Cycixs, J. Grawi, Berlin. 

19,797. Toys, H. Ackermann, Berlin. 

19,798. RevoLvine SILent Rupeer Hex1, E. E. Daniels, 


t 
19,799. Rarpway Car Sanper, D. N. Miller, Ontario, 
Canada. 


1 
19,800. Beis, 8. Hague, Sheffield. 

19,801. Ourpoor Sats, J. Lambert, London. 

19,802, ComposiTion Miistongs, C. Duckering and I. 


ik, on. 

19,808. Weichine Macuing, F. A. Poe, London. 

19,804. Propuctna Hyprocyanic Actp, H.C, Woltereck, 
London. 

19,805. Propucine Cyanipks, H. C. Woltereck, London. 

19,806. Dratnack and Inspection Box for TRaMway 
Rats, R. Ames, London. 

19,807. Frsrous Composition, P. P. Harvey and C. 
Sureties, London. 

19,868. SLip1nc Puppets, F. Méhle, London. 

19,809. STRETCHING FraME for Skirts, H. Knollman, 


London. 
19,810. ComprnaTion PostaL Wrapper, KE. J. Loder, 


London. 

19,811. Pocket Rest for CicaretTres, A. Cohn, 
London. 

19,812. Fur., E. Casper.—(@. Hopkins, Norway.) 

19,818. Hotpgr for Macazines, J. N. D. La Touche, 
London. 

19,814, REFRIGERATING APPARATUS, J. V. Skoglund, 


mndon. 
19,815. WasHine PHotograPuic Fiios, W. W. Burnett, 


on. 
19,816. Wrencues, A. Taylor, London. 
19,817. SotpERING TRons, F. Jottrand, London. 





SELECTED AMERICAN PATENTS, 
From the United States Patent-efice Oficial Gazet, 


694,970. RkvERPERATORY PUDDLING oR Bo 
> - pe 2 = " ILIN 
oe W. Kent, Covington, Ky.—Filed May 24ta, 
Claim.—A reverberatory furnace having a he; 
an open flue connected thereto for escaping PA seat 
for feeding a charge to the hearth, inclined to alluw 





the ore to slide by gravity thereto, means for 
introducing the charge into the flue by gravity, and a 
removable gate of less height than the flue to hold the 
charge in place on the floor of the flue, without 
interrupting the draught. 
695,087. Gun Mountino, R. 7. Brankston, Newcastle. 
upon-Tyne, England.—Filed October 14th, 1901. 
Claim.—(1) In a gun mounting the combination of 
an axle, carrying wheels on the axle, a trail, a lever 
connecting the trail to the axle and means for varying 
the angle between the lever and trail. (2) In a gun 
mounting the combination of an axle, carrying 
wheels on the axle, a trail, a lever pivoted to the trail 





=| 





and to the axle, a screw-threaded shaft pivoted to the 
lever, a nut on the shaft pivoted to the trail, a worm 
wheel fixed to the shaft, a worm pivoted to the lever 

with the worm wheel, a brake block carried 
by the lever, means for forcing the block against the 
wheel and means for causing the trail and the lever to 
engage with each other at a point other than their 
pivot when in the travelling position. 


695,108. War Vesset, H. Marim, London, England. 
—Filed November 10th, 1898. 

Claim.—{1) In a vessel the combination of the main 
hull, a flotation su tructure secured water-tight 
upon the main hull, ballast cylinders formed in the 
main hull and communicating with the open sea, 
pistons working in said ballast cylinders, and power 
devices for operating said pistons whereby the main 
hull my be maintained at the sea-level or depressed 
below the same as desired. (2) In a vessel, a main 
hull and a flotation superstructure secured water-tight 
thereon, a cylinder extending upward through the 
hull and said superstructure, a platform piston play- 
ing in said cylinder and a power device controlling 





the movements of said piston. (3) The combination 
of a vessel, a gun platform and means simultaneously 
lowering the v and raising the platform and ‘ir 
verai. (4) The combination of the main hull and the 
flotation superstructure secured water-tight thereon, 
with a gun platform normally within the main hull, 
and means simult, ly depressing the main hull 
below the sea-level and elevating the gun platform 
into the superstructure. (5) The combination of the 
main bull, the superstructure secured water-tight 
thereon, the telescopic ballast cylinder with the gun 
platform piston, the power devices controlling the 
movements of said piston, with the automatically- 
controlled ballast chambers, 


695,137. Mono Raitway, L. Beecher, Batavia, N.Y.— 
Filed July 25th, 1900. 

Claim.—In a mono railway, a continuous stringer 
carrying ties, a traction rail comy of two longi- 
tudinal sections with an intermediate channel secured 
by bolts which unite the rail sections upon said tics, 























ride rails of similar structure pendently secured in 

the same manner at the under of ‘said ties, in 

combination with a —— atraction wheel whose 
is com separat tracti 

my apt eres has a central circumferential 

rib to enter the rail channel; also guide wheels of 

similar structure ¢ from the car and arranged 








in continuous yielding contact with the guide rails. 
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AFRICA FROM AN ENGINEER'S 


POINT OF VIEW. 


No. [V.*—POLITICS AND THEIR BEARING ON THE PRO- 
‘ SPECTS OF EMPLOYMENT IN CAPE COLONY, 
(By our Special Commissioner.) 
Capetown, September 8rd. 

[y an earlier article I explained the fact that in study- 
ing the modern South Africa one must divide the subject 
into geographical sections. The requirements of one 
Colony are not identica] with those of another. And the 
creat dividing line is that which separates Cape Colony 
from the rest. 

This is not merely a geographical question, but a 
political one, and while I am endeavouring to avoid 
politics in these articles, it is impossible to do so 
altogether, for engineering and industrial matters are 
largely, if not entirely, dependent on the political situa- 
tion—in the present article I have to deal with Cape 
Colony alone, and it is a deplorable fact that progress 
of any sort is receiving a severe check owing to the 
unsatisfactory political conditions. 

Natal is a loyal and progressive Colony, satisfactorily 
governing itself by ordinfry British methods. In spite 
of the recent addition to its territory, however, compared 
with Cape Colony it is insignificant in area and in white 
population. The Transvaal and Orange River Colonies 
are very rightly not self-governing, and the provisional 
administration under Lord Milner’s direction will guard 
against any possibility of an anti-British ascendency until 
such time as it is considered advisable to establish a 
self-governing régime in them. Rhodesia is governed, 
efliciently or, otherwise, by the Chartered Company, and 
whatever the faults of such government may be, they are 
not likely to err on the side of being too anti-British. 
There remains Cape Colony, the oldest of them all, and 
the one which still contains a white population equal to, 
if not exceeding, that of all the others put together. It 
is not necessary for me to emphasise the fact that a large 
percentage of the population of Cape Colony is disloyal. 
That fact has been made clear by the war. Of the dis- 
loyalists, those unfortunate rebels who actually took up 
arms against us and received their punishment were and 
are the least dangerous. It is the insidious disloyalist, 
who egged the rebels on in the first place, who encouraged 
them to continue the rebellion, and then, when they were 
hopelessly beaten, pretended to deplore their action, that 
is a standing menace to British interests here. And it is 
that class of man which now governs Cape Colony. 

When in face of the recommendation of one whose 
advice is not often ignored by the Imperial Government, 
England decided, in deference to Sir Gordon Sprigg’s 
earnest prayer, not to suspend the Constitution of Cape 
Colony, it is to be presumed that the home authorities 
did not realise what the immediate result would be. 

Sir Gordon Sprigg, always a hopelessly weak-kneed 
exponent of Imperialism, was by the irony of fate 
described as a “ Progressive,” and found himself in power 
with an extremely narrow majority of that party at the 
time when the sittings of the Cape Parliament were sus- 
pended during the latter part of the war. Between that 
time and his visit to London several vacancies occurred 
in the Progressive ranks, which until they are filled have 
transformed the Progressive majority into a minority. 

Immediately after his return to Cape Colony, Sir 
Gordon Sprigg made it clear through the medium of the 
Governor's speech from the Throne, that he had deserted 
his party, and thrown in his lot with the Opposition, the 
backbone of whose policy is determined by the Afrikander 
Bond. There was to be no Bill for dealing with sedition 
or for the restriction of the importation of arms, or for 
the exclusion of political undesirables. There was no 
acknowledgment of the work of our troops, or regrets as 
to the loss of life during the war, and there was no 
tribute to the memory of the late Mr. Cecil Rhodes in the 
Governor's speech. There was to be no redistribution of 
seats, based on population instead of on area, as at 
present, and the Progressive or Loyal Party were to be 
condemned to a minority by this means. This efface- 
ment of the loyalist was to be made more secure than 
ever by the refusal of the Premier to sanction the writs 
for the filling up of the Progressive vacancies. 

Small wonder that in these circumstances the whole of 
Sir Gordon’s Progressive followers left him in a body, 
with the exception of his four ministers, repudiating 
a Premier who had thrown them over in favour of the 
anti-British policy of the Opposition. At the present 
day, therefore, Sir Gordon Sprigg sits with his ministers 
on the front Government benches, still clinging to the 
hollow title of “Progressive” Premier, advocating the 
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There is another political point to be taken into con- 
sideration. It is a minor, but still an important, one. 
Sir Gordon Sprigg’s Minister—or, rather, Commissioner 
of Public Works, as he is called—is Mr. Douglass. This 
gentleman, though described like his chief as a “ Pro- 
gressive,” is, perhaps, the last person on either side of 
the House to have been chosen for inaugurating a pro- 
gressive industrial policy. Ido not suggest that either 
he or Sir Gordon Sprigg is disloyal. They are merely 
hopelessly incompetent to carry on either a British or a 
Progressive policy, and have thrown themselves upon 
the tender mercies of the other party. The outlook for 
engineers is considerably narrowed when a politician of 
the stamp of Mr. Douglass holds the portfolio for Public 
Works. It was tothe influence of this gentleman, perhaps, 
more than to that of any other that has been due the 
retarding of those improvements in Capetown harbour 
which are so essential to the advancement of this port, 
and with which I have dealt in a recent article. While 
Mr. Douglass retains this position it is to be feared that 
industrial advancement will get no impetus from the 
Government. 

Yet, in spite of all these political drawbacks, I am very 
hopeful as to the prospects of engineers here, even in the 
early future, and this for the reason that I believe that 
the political administration of the Colony, hopelessly bad 
as it would seem just now, cannot prevent from taking 
place a portion of the progress for which the inhabitants 
are thirsting, and which outside events are forcing upon | 
the Colony. 

That English engineers are looking to Cape Colony as a 
field for their future labours is quite clear from the fact 
that in the local papers I see almost daily advertisements 
from such people, who are still in England, applying for 
work out here. With all due deference to such applicants, 
I would say that I do not think that their methods are 
likely to lead to much. In practically every department 
where engineers are required in the higher grades of the 
profession there is an ample supply on the spot. I was 
present only a week or two ago at a dinner given toa 
well-known member of the profession, Mr. John Brown, 
by his colleagues of the Institution of Civil Engineers. 
Although the gathering was hastily summoned, there were 
at that dinner nearly forty members and associate 
members of the Institution, practically all of whom were 
living in and around Capetown. The dinner was organ- 
ised by Mr. W. Westhofen, M. Inst.C E., of the Public 
Works Department, and Mr. H. P. Bb. Rigby, M. Inst. 
C.E., Drainage Engineer. Mr. Thomas Stewart, 
M. Inst. C.E., Government Hydraulic Engineer, the 
retiring member of Council, was in the chair. Besides 
these, and the guest of the evening, the following members 
of the Inst.C.E. were present :—Messrs. R. H. H. Heenan, 
Edward W. Young, W. A. Legg, Joseph Newey, Bernard 
W. Ritso, A. Grant Dalton, G. Taylor Nicholson, J. D. 
Tilney, and Stafford Ransome. The associate members 
comprised Messrs. T. S. McEwen, A. H. Tudhope, Walter 
Hudson, R. W. Menmuir, R. B. Pallitt, G. R. Whittaker, 
F. L. Dwyer, F. O. Stephens, J. Edward Fitt, William 
Craig, R. O. Wynne Roberts, F. B. Drake, G. Grant Chap- 
man, Thomas Bennett, H. P. R. Copeland, W. Cooper, 
T. W. Cairneross, John Cook, and A. W. Ackermann. 
Other Institutions are equally well represented here, and 
in most departments there are younger men qualifying to 
take the places of their seniors when the time comes. 
The hotels, too, and the boarding-houses accommodate 
some scores of engineers who have come out “on spec.” 
to fill vacancies or make an employment for themselves. 
Many of these have succeeded, while others have been 
here for months and are still, like Micawber, “ waiting 
for something to turn up.” Now, Capetown is an 
expensive and, even for the man who possesses a certain 
amount of money, a somewhat comfortless place to kick 
one’s heels in, and the man who comes out here without 
the promise of a definite billet is likely to waste a 
considerable amount of time and money before he gets 
placed. 

It is quite a mistaken idea for a man to consider that, 
in engineering at all events, he can give up a moderate 
billet in England with a reasonable chance of jumping 
right to the top of the tree when he arrives out here. 

The man whom I recommend to take his chances in 
Cape Colony is the young and energetic engineer, who 
has worked his way up to that sticking point, arrived at 
by so many, where, after having acquired a thorough 
knowledge of his particular branch, he can see no pro- 
spect of material advancement at home for many years 
to come. 

If such a young man will come out here with sufficient 
money—say, £200—to enable him to live for a few 
months while he is looking about for employment and 
taking his bearings, his chances in the long run might be 
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anti-British claims of the Afrikander Bond Party, on 
whom he relies for his majority, and who use him as a 
mouthpiece and a puppet. | 

By utilising in this manner the services of the “ Pro- | 
gressive” Premier, the disloyal Party have made for 
themselves an ideal position. They have attained power 
without responsibility. The items of their anti-British 
programme pass through as “ Progressive” measures. 
They are sheltered by Sir Gordon Sprigg’s political 
umbrella, and they carry the stick with which they 
belabour him if he does not conduct them along the 
paths that they have indicated to him. This unholy 
alliance has made it impossible for the loyalist Party to 
- a single measure in the interests of Imperial British 
policy. 

It is necessary to grasp fully this incongruous and 
humiliating political situation in Cape Colony before dis- 
cussing the possibilities of the place as a field for 
engineers. How long the British Government will allow 
this state of things to last it is impossible to say, but 
until it is done away with there will be a standing menace 
to British interests in South Africa generally, and a bar 
to industrial, and therefore to engineering, prospects in 
Cape Colony in particular. 


| 
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f But he must be prepared to take a position out 
here at much the same level as that which he gave up at 
home, or perhaps a little lower down on the ladder, and 
from there he must work his way up. Whenhe has shown 
himself capable, his advancement should be much more 
rapid here than at home. To sucha man I should say 
come to Capetown rather than to Johannesburg in the 
first place. In Johannesburg everything just now is 
congested beyond measure for want of black labour. 
Until this is remedied the chances of work for the pro- | 
fessional engineer are small, and the cost of living is far | 
higher there than it is elsewhere. 
Here I would emphasise the point that the engineer | 
who is without the means which will enable him to 
remain without employment for a time should not come 
out here just now on the off chance unless he is prepared 
to take any sort of menial employment. The only people 
who can drop into billets forthwith on their arrival are 
domestic servants—more particularly female— lady short- 
hand writers, and in some cases skilled artisans. In 
Cape Colony the bulk of the engineering billets are either 
in Government or municipal work, or in one or other of 
the large companies for mining, electric lighting, power, 
and tramway companies. Practically all the railways 
and harbours are in the hands of the Government, as is 
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the small amount of irrigation that has been attempted 
so far. 

The requirements in all these departments are increas- 
ing rapidly, and that is why the chances for employ- 
ment are great for the competent engineer who does 
not mind starting in a humble capacity until he has 
shown his capabilities. 

There is practically no machinery made in Cape 
Colony, and consequently the so-called engineering 
works are few and comparatively unimportant. As a 
rule they are mostly repairing shops, whose work is 
millwrighting. Rock drills and small vertical yortable 
engines for driving them, however, are manufactured 
in Capetown, but, I believe, nothing else in the way 
of machinery. The importance of these firms is rapidly 
increasing with the growing requirements of the place, 
and the prices paid for engineering repairs, whether for 
ships, or for replacing damaged machinery, or for manu- 
facturing such parts as cannot be got from abroad, are so 
high that there is a distinct opening for those who have 
capital, and would start up-to-date engineering works on 
the coast and near the big centres in the Colony. 

With the labour question I shal] deal at length later on. 
Here I would merely mention that there are now openings 
for first-class fitters, machine hands, pattern-makers, and 
smiths. All of these get good wages, and can find 
employment in Capetown at not less than ten shillings 
a day for a start. Men here are paid according to their 
value entirely, and fitters and pattern-makers occasionally 
earn up to £4 10s. a week—fifty-one hours. 

No coloured labour is used in the skilled engineering 
trades. The labourers are supposed to be all coloured, 
but in these days of landed stowaways and discharged 
irregulars any number of white men are applying for 
work as labourers in engineering shops. The black 
labourer is paid four-and-sixpence a day, and the white 
man a little more. 








SOME ASPECTS OF WORKSHOP 
MANAGEMENT. 


VII.*—THE TOOL ROOM.—THE 

TESTING SHOPS 
THERE are probably very few firms of importance who 
have not by this time started a tool room in connection 
with their machine shop. The benefits derived from a 
separate department employed solely on the making of 
special appliances for the keeping in repair of standard 
tools and cutters have been set forth so often that it is 
unnecessary to discuss them here. We may, however, 
incidentally remark that among the advantages derived 
from the establishment of this department is that its 
existence brings very forcibly to the notice of the 
management the cost entailed by the keeping of the 
tools and cutters required by the machine shop in 
thorough repair; and especially the expense of making 
new tools and appliances for use on standard jobs. 

In cases where the tool room does not exist the cost of 
this work is very apt to be mixed up toa great extent 
with the general machine shop costs, and does not appear 
in such strong relief in consequence. The introduction of 
the tool room as a separate department has done much 
to enlighten managers upon this point. 

There appears to be a considerable difference of opinion 
as to the proper functions of a tool room. Some 
enthusiasts, having started and equipped this department 
in the most perfect manner, are ready and eager to embark 
on the manufacture of tools and cutters of every kind. 
This is a mistake. Standard tools and appliances of 
every-day use, such as milling-cutters, twist drills, 
gauges, and such like, can be purchased from the firms 
who make a speciality of their manufacture at a much 
lower cost than the tool room in a general factory can 
turn them out. The quality of these goods, if purchased 
from the best houses, will be at least equal to any that 
the engineer can manufacture in his own shop; and, 
moreover, purchased articles, should they prove defective, 
can be returned and replaced without cost to the 
purchaser—an advantage he does not enjoy if the faulty 
tool or cutter is the product of his own factory. As the 
quality of the work produced by the tool room is a matter 
of far greater importance than the quantity, it is advisable 
to concentrate the energies of this department, especially 
when first started, within certain limits, which can be 
extended later if desired, and not to attempt too much at 
the outset. Its duties should therefore be confined to the 
following :—(1) The grinding up and keeping in order of all 
the shop tools, mandrils, jigs, &c., in general use. (2) The 
manufacture of special tools and cutters which are not 
usually procurable by purchase. If the works are not too 
extensive, and the tool room is sufficiently large, it may 
also include among its duties the repairing of the machine 
tools and the finishing of iron patterns. 

In order to obtain the best results from this depart- 
ment it should be in the charge of a first-class man who 
has had a special training on tools and cutters, and 
thoroughly understands the conditions under which they 
are worked. 

With rare exceptions, a man who has been accustomed 
to general fitting is of very little use on tools, and it is a 
great mistake therefore to employ men of this class in 
the tool room. Unless efficient tool fitters are employed, 
the effect will be to supply the machine shop with a 
collection of indifferent appliances, resulting in a dimin- 
ished output and inaccurate workmanship. 

With a view to the tools being maintained in proper 
working order, it is a good plan to collect up all those in 
use in the machine shop once a week and re-issue fresh 
tools throughout in their place. This will ensure each 
one constantly passing through the hands of those 
responsible for their efficiency, and will prevent their 
being ground out of shape by workmen who do not 
appreciate the importance of keeping tools in a proper 
condition. Every tool returned should be carefully 
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scrutinised before it is put on one side to be done up, 
and if it bears evidence of careless handling or ill-usage, 
the fact should be reported at once to the foreman of the 
machine shop, who can then take the matter up with the 
culprit. This practice, if adopted, will materially lengthen 
the life of every tool in use. 


THE FITTING SHOP. 

At a recent meeting of the Institution of Mechanical 
Engineers one of the speakers stated that he hoped and 
expected in the course of time to be able to dispense 
with the services of the fitter altogether in his factory. 

Though a great deal of the work which used to be per- 
formed by the fitter is now undoubtedly performed by 
machinery, the effect has been more to divert the fitter’s 
labours into other channels than tend to eliminate him ; 
and we do not believe, or hope, that this highly skilled 
mechanic will disappear until the trade of the engineer 
has ceased to exist. Indeed, the immediate effect of 
improved machinery has been to largely increase the 
demand for fitters in the tool room; and machine tools 
will have to attain a higher state of perfection than we 
can imagine possible if the fitter is to be eliminated 
altogether. At present, at any rate, the fitting shop is as 
indispensable as ever. 

Like the smith, the fitter of to-day does not, perhaps, 
possess the all-round knowledge of his predecessor ; but, 
on the other hand, being more of a specialist upon what 
work he is called upon to perform, the jobs he undertakes 
are as a whole dealt with more rapidly and with a greater 
accuracy and higher finish than heretofore. The main 
result of improved machinery and methods has been to 
reduce the number of rough fitters who removed super- 
fluous metal with the hammer and chisel, but to increase 
the number of those whose skill lies in producing an 
accurately-finished article. 

Beyond the points we have touched on above there is 
very little to comment upon as concerns the fitting shop; 
the bulk of the work in this department is of necessity 
carried on without the aid of machinery, and the results, 
therefore, depend chiefly upon the personal activity and 
skill of the individuals—attributes which, we believe, in 
spite of some assertions to the contrary, to be as much in 
evidence as ever. 


THE TESTING SHOP. 


We now come to the last department in the factory, 
where the ultimate results of the labours of the various 
departments are put to the test and proved—the testing 
shop. The testing of the finished machines serves four 
purposes :— 

(1) It ensures the furnishing of an efficient article. 

(2) It suggests improvements in future machines. 

(3) It forms a school for trained mechanics capable of 
working the tools manufactured by the firm. 

(4) It provides reliable data as to the power required 
by the various tools manufactured. 


is an accepted fact that now-a-days no 
machine should leave the factory before it has 
been tested in operation. Unless, therefore, the 


testing department is properly equipped for handling 
the machines it has to deal with, and fixing them 
expeditiously, it either causes a delay in the despatch of 
the goods or necessitates a larger and more expensive 
staff than should be necessary to deal with the work. The 
proper arrangement of the testing shop is therefore a 
matter of great importance ; and every mechanical appli- 
ance for handling the work should be available. If 
electricity can conveniently be utilised for the motive 
power, its employment will be found to be of great 
advantage. In the first place, the power absorbed by the 
machine under test can be instantly recorded, and with 
far greater accuracy than when driving under any other 
conditions. Secondly, the motive power can often be 
coupled direct to the machine in hand, and thus the 
complication of taking into account the power absorbed 
by shafting, belting, &c., is avoided altogether. j 

We have in a previous article laid stress on the import- 
ance of the tests being carried out under the superin- 
tendence of a responsible person, and have explained the 
desirability of allowing the draughtsman who has had 
the machine in hand to see it tested at work; but the 
systematic recording of every test is another most im- 
portant detail. As each test is completed the results 
should be accurately recorded in a book kept for the 
purpose, the power should be taken, when the machine is 
working under different conditions, and the results of 
each recorded. Samples also should be kept of the work 
produced, and the time required to perform the operation 
noted. These samples, and the information obtained in 
connection with them, will prove of great service to 
those who have to sell the machines, and will also tend 
to the accuracy of the statements published in the firm’s 
catalogues as to output and horse-power in connection 
with its products—two points on which it is to be feared 
many of our manufacturers are somewhat hazy. 

The test book also will prove very useful sometimes 
in the case of a customer who is dissatisfied. Not long 
ago the engineer of a large firm who had purchased a 
special machine wrote to the manufacturer complaining 
that one of the main slides was stiff and had not been 
properly fitted, and stated that the tool could not have 
been tested before it was sent off. As soon as the com- 
plaint was received, the test book was referred to, and it 
was found that the power absorbed by the machine in 
question when running empty was particularly small—a 
condition of affairs which could not have existed had the 
complaint been justified. A copy of the records of the 
tests of the machine was despatched to the engineer, 
giving the date when the tests were made, the time 
occupied during the various operations, and particulars 
of the different materials dealt with during the trials. 
On receipt of this report the matter was investigated 
further, with the result that it was found that the whole 
of the trouble had been occasioned by the machine 
having been re-erected improperly on its arrival, and 
the manufacturer was entirely exonerated. 


< - 


OPPOSITION TO ELECTRICAL UNDER- 
TAKINGS. 
(From a Legal Correspondent.) 

Eacu year the Committees of Parliament who have to 
consider private Bills are called upon to decide important 
questions in relation to electrical undertakings. Their 
rules of procedure in connection with railway and canal 
companies have become more or less fixed, but the com- 
parative youthfulness of electricity as a means of dis- 
tributing light and power renders it necessary for those 
who are interested in electrical undertakings to consider 
the progress of each Bill in Parliament, in order to 
ascertain what the attitude of the Committees is likely 
to be towards the scheme which they may have in 
hand. 

Although there is no official report of the proceedings 
before Private Bill Committees, promoters of private 
Bills may usefully consult the “ Locus Standi Reports” 
which are issued from time to time by Messrs. 
Saunders and Austin. Thus it is not competent for any 
person to enter a petition against a private Bill. Unless 
his right to appear before the Committee is conceded by 
the promoters, an opponent must appear before the Court 
of Referees and show that his objection to the Bill, or to 
some particular clause thereof, entitles him to a “locus 
standi.” The fact thata petitioner is allowed to come in 
and oppose is, of course, no guaranteé that his opposition 
will be successful, but it often has the effect of inducing 
the promoters to modify a clause in such a way as to 
induce the petitioner to withdraw his opposition. 

It is obvious that the opponents of electric light and 
tramway schemes must be many in number and varied 
in character. As a general rule, it may be said that a 
locus standi, ora right to oppose, will be granted (a) 
when the object of the Bill is to construct works, or to 
authorise an undertaking which will compete with those 
of the petitioners ; (0) when the petitioners represent a 
body of ratepayers who oppose the local authority in 
undertaking the work; (c) where the opponents repre- 
sent a gas company which is likely to be injured by the 
supply of electricity. A locus standi will not, as a rule, 
be granted (a) where the undertaking is one which the 
proposed opponents could not lawfully carry on; (d) 
where their interest in the scheme is of a merely general 
nature. 

Where it is proposed to take power to use electricity, a 
locus standi will usually be allowed to companies and 
bodies who may be affected by the escape or discharge 
of the electric power, and this notwithstanding that 
authority to use electricity has been given by previous 
Acts, on the ground that changes in scientific knowledge, 
and the practical application of the power since the 
original powers were granted, make out an exceptional 
case. Thus a telephone company will generally be 
allowed locus standi, on the ground of prospective inter- 
ference with its wires, although it may not exercise any 
statutory power. 

In the London County Council (Tramways and Street 
Widenings) Bill, 1901, the owners of a church on land 
adjoining that upon which a generating station was to be 
erected sought permission to oppose the Bill on the 
ground of prospective vibration, nuisance, and obstruc- 
tion to light and air.“ They claimed to be heard 
against the clause permitting the erection and mainten- 
ance of a generating station on the ground “that the 
church would be injuriously affected by the excavations 
for, and the erection of, the station, and that the noise, 
vibration, and smoke from the works would cause great 
inconvenience to persons attending their church, and 
would render it impossible to conduct services, and they 
alleged that if the Bill passed they would not obtain 
adequate compensation under the general law. The locus 
standi was opposed by the promoters on the ground that 
the petitioners did not allege, nor were they able to show 
any such property in the church as would entitle them 
to be heard. It was pointed out on behalf of the 
petitioners that the carrying on of the works would 
create a nuisance, but that unless they could prove that 
there was negligence they could have no remedy, and any 
noise or vibration from the generating station wouid have 
to be borne without any compensation and without any 
right to an injunction. The Committee disallowed the 
locus standi, saying at the same time that they thought 
it was a hard case. 

In finding the petitioners had no right to be heard in 
the above case, the Committee followed a principle which 
has long been adopted in the case of railways, namely, 
that noise and vibration are so necessarily incidental to 
such undertakings that those who live in their neigh- 
bourbood must bear the inconvenience without com. 
pensation. 

The fact that a gas or other supply company are exer- 
cising their powers without the sanction of Parliament 
appears to be sufficient to deprive them of the right 
which they would have to oppose a rival concern if they 
were working under Provisional Order or special Act. 
Upon the discussion of the Caledonian Electric Power 
Bill, 1901, in Committee,t+ a limited company which was 
the owner of gas mains and pipes under certain streets 
and roads in districts within the area of supply prescribed 
by the Bill, sought power to oppose a Bill promoted for 
the purpose of supplying light and power in the district 
on the ground of competition. It also alleged that 
the powers of breaking up and otherwise disturbing the 
streets in its district would seriously hamper it in 
supplying gas. The promoters objected to the locus 
standi of the petitioner on the grounds (a) that the Bill 
did not authorise the supply of gas in any portion of the 
petitioner's district ; (6) that they—the promoters—could 
not supply electricity except in bulk; (c) that the 
petitioner was sufficiently protected under the pro- 
visions of the general Acts; (d) that a locus standi on 
the ground of competition could not be granted to a non- 
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statutory body. In the event the Committee refused to 
allow the limited company to be heard in opposition. 

Several petitioners against the London United 
Tramways Bill* claimed to be heard upon the ground 
that their water pipes might be injured by electrolytic 
action, ; 

The Bill conferred upon the promoters power to 
construct tramways and to use electric traction. Six 
water companies sought to have leave to oppose the 
Bill, contending—inter alia—that owing to increased 
knowledge upon the question of electrolytic action, since 
the previous decision of the Court of Referees, they should 
not be refused a locus standi, on the ground that the 
promoters had incorporated the electrolysis section of 
their Act of 1899 in the Bill. It was contended on the 
part of the promoters that the provisions of the Trai. 
ways Act, 1870, sufficiently protected the petitioners, in 
so far as interference with their mains was concerned, 
and that with regard to electrolytic action, the petitioners 
were bound by the decision of the Court in the Airdrie 
and Coatbridge case. Upon the question of allowing a 
locus standi on account of electrolytic action, the chair. 
man said :— The Court consider that under the circum. 
stances of this case it should be left to a committee 
to determine whether the petitioners are sufliciently 
protected.” 

The importance of this decision lies in the fact that it 
overrules the Airdrie and Coatbridge Water Company 
case,} where it was decided that if a Bill incorporated the 
special provisions of the model clauses which were drawn 
up on the recommendation of Lord Cross’s Committee, a 
petitioner could not be heard on the ground that he 
feared the results of electrolytic action. In spite of the 
fact that the right of the water companies to be heard 
was recognised in this case, their opposition seems to 
have produced but little effect, as only the ordinary 
clauses were inserted in the Bill. 

On the hearing of the Shipley Improvement Bill,t 
which authorised the construction of tramways to be 
worked by electricity, the National Telephone Company 
sought leave to be heard against Clause 115 of the Bill. 
That clause placed certain restrictions upon the suspen- 
sion of wires over streets, but it exempted from its 
operation the wires of licensees of the Postmaster- 
General. This exemption did not extend to certain wires 
of the petitioners connecting the private premises of 
subscribers with the general exchange, which wires 


were not used for public purposes, and as to 
which they were not licensees of the Postmaster. 
General. The promoters contented that as the 


petitioners were licensees of the Postmaster-General, 
they were amply protected. In the event, the Committee 
allowed the locus standi, on the ground that the clause 
was open to the construction placed upon it by the 
petitioners. It will be seen that in this case the National 
Telephone Company sought special protection of certain 
private wires. As a general rule the model clause is con- 
sidered sufficient. It is provided by Sec. 12 (2) of the 
London United Tramways Act, 1899, that “ the company 
shall take all reasonable precautions in constructing, 
placing, and maintaining their electric lines and circuits 
and other works of all descriptions, and also in working 
their undertaking so as not injuriously to interfere with 
the working of any wire, line, or apparatus from time 
to time used for the purpose of transmitting electrical 
power, or of telegraphic, telephonic, or electric signalling 
communication, or the currents in such wire, line, or 
apparatus.” 
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PUMPING STATION. 


Tue illustration on the opposite page is of a triple-expansion, 
differential pumping engine, built by Hathorn, Davey and 
Co., of Leeds, for the South Staffordshire Waterworks, under 
the superintendence of the company’s engineer, Mr. Ashton 
Hill, and assistant engineer, Mr. A. E. Douglass. The engine, 
which is of the same type as six others already supplied to the 
company by the same makers, has high-pressure cylinders 
20in. in diameter, intermediate -pressure cylinder 30in. in dia- 
meter, low-pressure cylinder 44in. in diameter, all with a 
stroke of 5ft. These cylinders are arranged tandem, and 
actuate a pair of bore-hole pumps, each 15$in. in diameter, 
and a force pump 15fin. in diameter, all having the same 
stroke as the engine. Mr. Hill has not sunk a well, but has 
put down bore-holes only, thus makinga large saving in capital 
cost. 

The bore-hole pumps are placed at a depth of 300ft. from 
the surface, but the yield of the bore-holes has proved so 
plentiful that at present the water level is only 67ft. from the 
surface. The engine was built for a head of 160ft. on the 
force pump, but owing to the exigencies of the Water Company, 
has for some months past been delivering against a head of 
326ft., orslightly more than twice that for which it was designed. 
The engine is fitted with Davey’s differential gear. This gear, 
which operates the steam valves of the engine, is driven by 
water taken from the rising main, so that in case of a burst 
pipe the gear is thrown out of action and the steam valves 
remain closed. As an additional precaution, a throttle valve 
is placed on the steam pipe which, usually full open, 1s 
arranged to close automatically, either in the event of an 
excessive or a toolow pressure in the delivery mains. Tho 
engine is also fitted with a pausing gear, so that the speed can 
be at any moment regulated from two to fourteen strokes per 
minute to suit the demand for water for the time being. As 
above stated, the bucket pumps are placed in the bore-holes at 
a depth of 300ft. from the surface. ; 

The buckets and clacks are of the double-beat type. The 
latter are not driven into their seats, but are simply 
secured by weights cottered to the clack spindles. They can 
therefore be very readily drawn to the surface at any time 
for examination or repair. In practice the time required for 
the withdrawal and replacement of one of these clacks from 
depth of 300ft. is rather less than one hour, while a set of 
rods and buckets can be drawn and replaced in twelve hours. 
These buckets and valves, which are in use at Mr. Hill’s other 
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| stations which we visited, and to describe at some length 


ELECTRIC POWER TRANSMISSION AND | the “ Entreprise des Forces Motrices du Rhone de St. 
SUPPLY IN SWITZERLAND. 





| our invitation in the first instance. 
No. I. | First of all, it appears to us that such a notice as we 
Aut the engineering world knows of the enterprise | have outlined would be incomplete without a description 
shown by the Swiss in utilising the waterfalls of their | of the works of the company which invited us to visit all 
country for the production of electrical energy, and in | these different places. It isan enterprising firm, and has 
transmitting the power so derived to long distances. | as its chief engineer Monsieur René Thury, whose name 
British travellers in the various cantons are surprised to | is of world wide reputation. As managing director the 
find the smallest villages—mere clusters of huts some-| Company has Monsieur Maurice Rambert, who _ is 
times—electrically lit. Of these same travellers some | possessed not only of an extensive electrical knowledge, 
have wondered at and deplored the network of wires | but of very considerable business ability. To both these 
and the long lines of straggling posts, which certainly gentlemen, to the directors, and to all the other members 
cannot be said to increase the beauty of the landscape ; | of the firm's staff with whom we came in contact we owe 
while others, remembering, perhaps, their own some- | our sincere thanks for the courtesy shown us continuously 
what inflated electric light bills at home, have bemoaned | and for the amount of care and forethought exercised to 
the fact that there is no water power in this country, | provide for our comfort. hii 
so that electricity might be sold more cheaply. Didthey | The Compagnie de I’Industrie Electrique was founded 
but know it, these latter regrets are wasted, for the con- | in 1891 to take over the business of Cuénod, Sautter et 


| Maurice,” which, as already stated, formed the reason for | general arrangement of the various shops, and a re 


a 
| modern manner, and with the latest descriptions of toolg 
| We give herewith—see Fig. 2—a plan showing the 
| : goes pro. 
| duction from a photographic view taken looking down 
| the main machine shop—see next page. There are, ag will 

be seen, two galleries on either side, which run the whole 
length of this shop, and are connected by gangways ss 
|the end. The shops are all of them well lighted and 
admirably arranged and maintained. The electric power 
| for driving the machinery at the works and for testin 
| purposes is derived from the municipal works of the city 
| of Geneva. We have already referred in our columns to 
the generating station at Chévres, from whence the 
| current is sent into Geneva from a distance of some 6 to 
| 7 kiloms., and we shall have occasion again to refer to it 
in these articles. The greater part of the electrical 
machinery there was installed by La Compagnie de 
I’Industrie Electrique. 
The first visit arranged for us by our hosts was 
' journey of 200 miles—100 there and 100 back—to beyond 
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Cie. 
are in the Quartier de Sécheron at Geneva, and cover an 
area of 25,000 square metres. 


‘i 


| -lron Guard 


sumers of electrical energy in Switzerland are for the | 
most part rather less favoured in the matter of price | 
than we are here in England. The first cost of instal- | 
ling large hydraulic works and the yearly expen- | 
diture necessary to keep them in repair are in large | 
measure responsible for this. Another very notice- | 
able thing is the manner in which overhead high- | 
tension transmission lines are permitted to be run. 
Over houses, roads, and railways run these wires. 
In some places the high-tension wires are taken right 
into the centre of towns or villages, the transformers, 
if these are used, being contained in small buildings often 
placed at the roadside. 

As to precautions, it may be noticed that where 
a line traverses a roadway or railway the posts on 
either side are provided with hoop guards, as shown 
in Fig. 1, so that should an insulator break the wire 
will not fall down between these points. Moreover, | 
each post is marked in red, bidding the passer-by not to 
touch them, as they are dangerous to life. The difference | 
in cost between such lines as these and underground | 
cables is large, and the number of deaths from shocks in 
Switzerland is very small. The inference is obvious. | 

We have recently had an opportunity of inspecting a 
number of Swiss long-distance transmission installations. | 
At the courteous invitation of La Compagnie de | 
l'Industrie Electrique of Geneva, we journeyed to 
Switzerland with the primary object of inspecting the 
new transmission installation whereby the power derived 
from the Rhone, near St. Maurice, is conveyed a distance 
of 35 miles to Lausanne. This was the central object | 
of the visit, but round it the Geneva Company had 
arranged a series of most interesting visits to various 
other works, so that the whole tour may be said to have 
shown an excellent general representation of Swiss 
electrical engineering practice, for in the different power 
stations were seen examples of the productions of every 
Swiss firm of importance. To say that nothing can be 
































learnt from visits of this kind, and from descriptions of 
them, even when often repeated, would be a mistake, 
and therefore we propose to bring before our readers 
a few of the features of Swiss practice which appealed 
to us most forcibly in connection with the various 


Fig. 1—TRANSMISSiION LINE GUARD 


with the P.L.M. Railway, which runs at their side. 
Electric driving is employed varoughout, and, in short, the 
whole works are well laid out and equipped in the most 





Its works, which we had the pleasure of visiting, | 


A siding joins the works | 


2—COMPAGNIE DE L'INDUSTRIE ELECTRIQUE—PLAN OF WORKS 


Neuchatel and to the Val de Travers, down which the 
| river L’Areuse flows from its source to the Lake of 
Neuchatel. On this river there are three important 
| generating stations. It was intended that we should 
| visit all three, but in Switzerland, as in other parts ef 
‘the world, the late railway train is not unknown, and 
' time was found too short to admit of a visit to more 
| than two of the stations. The first of these was that of 
| Combe-Garot, where current is generated and transmitted 
| to the townships of La Chaux de Fonds and Le Locle. 
The total length of the electric transmission line is some 
52 kiloms.—or just over 32 miles. The constant- 
current variable potential series system, which has been 
| brought to its present state of perfection by the 
| ingenuity of Monsieur Thury, is employed. As this is 
| the same system as is used in the transmission line from 
| St. Maurice to Lausanne, and as we shall deal in detail 
| with it when we come to describe the latter transmission, 
we do not propose to go deeply into this system at the 
present moment, more especially as our readers are 
already acquainted with its general characteristics. 
Suffice it to say, therefore, that the power-house has been 
designed for a total of nine turbine-driven dynamos, of 
which the available water power will work eight at once, of 
which six have been in use for some years. The founda- 
tions for the others have been built, but the machines nct 
| yet supplied. Each dynamo when driven at its full out- 
| put is capable of delivering 150 ampéres at 1800 volts, 
and when all are connected in series the resultant 
difference of potential with eight generators will be 
14,400. The diameter of the armatures is 1250 mm.— 
say 49in. These dynamos have been designed for @ 
constant current of 150 ampéres, and their full speed 18 
300 revolutions. At about 12 revolutions per minute 
they give on short-circuit the current for which they are 
built, namely, 150 ampéres. ixactly what considera: 
tions led Monsieur Thury to choose this current of 150 
ampéres we do not know, but it appears to work out 
exceedingly well. The loss in the line at half-load = 
864 volts, or 12 per cent. of 7200, while at full load the 
loss is just the same, but the percentage falls to 6 er 
cent. There is, of course, the advantage with a constan 
current that one always knows exactly what the loss 18, 
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while with every increase of load—and hence of voltage 
—the percentage of loss decreases. There is, however, 
the reverse side of the question, which, if one be not 
employing water power, may become very serious indeed, 
for at one-quarter load the loss is just double in percent- 
age what it was at half load, and will amount to as much 
as 24 per cent. 

The Combe-Garot station works continuously, and is 
looked after by three attendants, who take an eight-hour 
shift each. When we arrived at the station there was 
no one in it; “it was running alone.’ The man in 
charge was doing some work in an adjoining work- 
shop. Within limits the plant is entirely automatic, 
all the regulation necessary being done by the 
machinery itself. If the conditions change in either 
direction—that is to say, if more or less power 
is required the turbines go faster or slower as the case 
may be, and a higher or lower voltage is produced, the 
current always remaining the same. If an extra machine 
is required, or if it is necessary to take one out of circuit, 
the attendant must perform these operations, but the load 
required at specified hours during the twenty-four hours 
is known with a fair amount of certainty, so that, 
generally speaking, the plant can be left for considerable 
periods to run by itself. Moreover, the generating and 
receiving stations are connected by telephone, and any 
large change one way or the other can be noted. The 
line is overhead throughout its length, and has a cross 
section of 150 square millimetres—say, *23 square inches. 
On leaving the generating station it crosses the river 
and mounts rapidly to an elevation of 1350 m.—4429ft. 
At this height the snow in winter is sometimes very 
deep, but we understand that no trouble has arisen on 
this account, either from breakage or from leakage, 
though in parts where bad drifts have occurred the snow 
has been known to rise to within a few inches of the 
wires. Tor a distance of 10 kiloms. or so the lead and 
return wires occupy the same posts, then one line 
branches away to La Chaux de Fonds, and the other to 
Le Locle, and there is a connecting wire between these 
two places, the two wires again occupying the same posts 
for some distance before either locality is reached. The 
poles are placed 80 m.—say, 262ft. apart. The insulators 
have double aprons. The height of fall available at 
the generating station is about 91 m.—nearly 300ft. 
There are two pipes for conveying the water from the 
reservoir on the mountain above the generating 
Station to the turbines. These pipes are of steel, 
1100 mm.—say, 43}in.—in diameter, and 200 m.—say, 
656ft.—long. 

The most important use to which the current is put at 
La Chaux de Fonds andat Le Locle is for driving motors, 
of which a number, whose united power represents 
2000 horse-power, is installed. Secondary generators 
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are also employed to distribute current for lighting and 
for motors of small power at a voltage of 150 and 300. 
At La Chaux de Fonds also an electric tramway is worked 
at a pressure of 500 volts. Along the line, too, there 
are several branches to various manufactories where 
power amounting to some 400 horse-power is employed. 
All motors of a size in excess of 20 horse-power are 
supplied direct from the main conductors—that is to say, 
that the whole current passing in the system goes 
through them, there being, of course, only a difference 
of potential due to the amount of power they absorb 
across the terminals of these motors. When describing 
the St. Maurice station we shall have something to say 
about the methods of insulating machines employed by 
Monsieur Thury throughout the stations worked on this 
plan, so for the moment we make no further allusion 
to this subject. 

The La Chaux de Fonds receiving station 
interest, and merits a few words, though the 
immediately preceding remark applies in this case 
also, since the receiving stations at Lausanne 
and at La Chaux de Fonds are practically identical 
in principle, and differ only in size. At La Chaux 
de Fonds the station has been designed to con- 
tain eventually eight groups of motor generators of 
260 horse-power each. For lighting, the three-wire 
system of distribution is employed. Two sets of 200 
kilowatts, each at 320 volts, are connected across the 
outside wires, while a compensator, with two generators 


is of 


of 75 horse-power each, is used to balance the two sides | 


of the network. The two generators of the compensator 
are each capable of giving 160 volts, and are driven by 
one 120 horse-power motor through Raffard clutches. 
The 820-volt machines are so wound that they can, if 
necessary, be worked up to 550 volts. This allows them 
to be used as reserves for the tramway lines, and also for 


| charging two batteries of accumulators to be used for 


| machines, whose hospitality we experienced when we | 


lighting purposes. 
supplied by two sets of 200 kilowatts each. 

The receiving station at Le Locle is of much the same 
character as that at La Chaux de Fonds, saving that 
there are no tramway generators, and that there is a 
reserve of steam power to help the load in times of low 
water in the streams. 

The two together form an-excellent example of what 
can be done in the way of electric transmission. Placed 
high up and removed some distance from other localities, 
the cost of fuel is practically prohibitive. 
from which the water power is obtained is very little 


but little inhabited. The duty of the attendants on the 


| visited them, must at times—especially in winter—be of 


‘a most lonely character. 


There are but few passers by. 


The tramway current is ordinarily | 
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MACHINE SHOP 


And the solitude must sometimes be such that the 
attendants must long for the machines to burn up, or for 
something equally exciting to happen, so that the monc- 
tony may be broken. 

Leaving the generating station at Combe Garot, we 
pursued our way down the valley to another generating 
station, from which current is sent to the commune of 
Neuchatel. This station we do not propose to describe at 
any length. It contains three-phase generators, turbine 
driven, and we only intend just to offer one or two points 
for comparison with corresponding features at Combe 
Garot. Of the relative cheapness of installing and 
working high-tension series as compared with high- 
tension three-phase systems we have not got to do, and 
in any case each particular transmission must be 
reckoned out on its own merits. Moreover, it is a 
contentious subject, some eminent engineers asserting 
that anything which the high-tension series system has 
accomplished can be better and more cheaply done by 
alternating currents, while, of course, the advocates 
of the series system assert the reverse. But, 
leaving this side of the question out of account, it 
would certainly appear that the series system as 
applied by Monsieur Thury is very considerably less 


complicated than a high-tension alternating-current 
system. To judge of this, one has only got to compare 


the switching arrangements at these two stations just 
mentioned, and the numbers of men employed at each. 
With the series system there is one board perhaps 4ft. 
square to each machine—with but few appliances—and 
that is all. We have no need to describe to our readers 
a three-phase board. In this particular case it took up 
half the length of one of the walls of the building. We 
have no knowledge of the actual numbers of attendants 
employed, but there were certainly from three to 
four times as many at this station as at Combe 
Garot. Another point is perhaps rather of esthetic 
than of engineering interest; but certainly while the 


| series generator is practically silent, the alternating- 


The valley | 
| from the haunts of men. 
| disfigured by the necessary hydraulic work, and itself is | 


current machine invariably hums, and in some cases the 
hum is a veritable nuisance. It may be argued that in 
the present instance, both stations being far away from 
dwellings, it is of no consequence whether or not there 
is noise. There is, of course, a considerable amount of 
force in this argument, but for our part, and granting 
that all other considerations on each side are equal, we 
should prefer, had we to look after the machines, to 
have them silent running, even if they were worked far 
It must not for one moment 
be supposed that we wish to say anything whatever 
against this generating station supplying electricity to 
Neuchatel. On the contrary, we can testify to the ex- 
cellent way in which it has been erected, and is being 


| worked. 
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IRON AND STEEL INSTITUTE. 


THE SAAR AND LUXEMBURG EXCURSIONS. 

In the arrangement of the programme of the late meeting 
of the Iron and Steel Institute no element was better 
considered than that of excursions, the scheme being so 
planned as to give to those members whose time was 
limited an opportunity of seeing one or more establish- 
ments representative of the Rhenish Westphalian district 
proper, or that immediately adjacent to the coalfield, 
having fuel at hand, but depending upon imported ores, 
often brought from considerable distances oversea ; while 
for those having more abundant leisure facilities were 
given for visiting the more distant works in the cretaceous 
districts of Hanover, at Peine, in the coal basin of Saar- 
briicken, and in the oolitic ore region of Luxemburg. 
The first of these having been noticed in our issue of 
September 5th, the present account will be confined to 
the other two districts. About 45 members, headed by 
Mr. G. J. Snelus, Vice-President of the Institute, assem- 
bled at the Diisseldorf Station on the morning of Sunday, 
September 7th, to commence the journey to the Saar- 
briicken district, the arrangements being under the charge 
of Mr. Otto Vogel, of the editorial staff of Stahl und Eisen, 
with Mr. Nickel, of Duisberg, as an English-speaking 
assistant, and Mr. Lloyd, of the Iron and Steel Institute. 
As originally planned, the journey of somewhat over 200 
miles was divided into three stages, first by railway to 
Coblenz, thence by steamer through the Gorge of the 
Rhine to Bingen, and, finally, by the Nahe Valley Railway 
to Saarbriicken, an interval of about two hours for mental 
and other refreshment being interposed between the 
successive stages. Unfortunately, owing to the pressure 
of exhibition and Sunday excursion traffic, the party 
became divided at the start, only a few having been able 
to find accommodation in the regular train, and these did 
not gain very much, the journey to Cologne having been 
performed at a speed recalling that of the “ Flying 
Watkin ” in the record run from Dartford to Charing- 
cross in something less than two hours, and the 
connection south was in many cases lost, with 
the result that a considerable proportion of the 
members elected for the all-rail journey through- 
out. Those who remained for the river trip at 
Coblenz, were detained for 14 hours beyond the regular 
time for departure owing to the prevalence of fog in the 
lower river preventing the steamers from starting at the 
fixed hour. This, however, was of little consequence, as 
the brilliant afternoon, combined with the scenic attrac- 
tions of the river, relieved the tedium of waiting, and even 
allowed the more enterprising members to visit the 
remarkable monument which has been erected in honour 
of the late Emperor William, at the junction of the Rhine 
and the Moselle. The journey up the river was effected 
under the most favourable conditions, although at the 
end, a somewhat hurried rush from Beingen to the bridge 
across the Nahe was necessary in order to catch the 
Saarbriicken train, the final destination being reached 
shortly before midnight. 

The town of Saarbriicken is placed near the middle of 
the southern line of outcrop of the coal basin which 
extends for a distance of about 24 miles from south-west 
to north-east, the more valuable coking coals being found 
in the lower strata on the eastern end, while in the other 
direction, the dry and free burning or flaming coals 
occurring in the higher parts of the series are principally 
worked. The whole thickness of the coal measures is 
about 14,000ft., with about 200ft. thickness of coal in 
about 40 seams, which are most largely developed in the 
lower strata, but are brought within workable reach of 
the surface by numerous faults. 

The visits on Monday, September 8th, were confined to 
the western side of the basin, the furthest point Volk- 
lingen, about nine miles distant, being reached by railway, 
and the return journey made by carriages and electric 
tramways. The first establishment visited, the Volklinger 
Hiitte, belonging to Messrs. Roechling Brothers, which 
may be considerel as generally typical of the iron works 
of the district, is a basic Bessemer steel works, with blast 
furnace plant smelting oolitic ores brought from Lorraine 
and Luxemburg, with an addition of manganese ore from 
Nassau or the Caucasus, with local coke ; the ingots from 
the converters being rolled down to blooms with their 
initial heat, but reheated for final finishing into joists, 
rails, or other bars. No plate mills were seen in any 
of the works visited. 

The principal feature of interest at these works was a 
new blast furnace nearly ready to go into blast, intended 
to make 250 to 300 tons daily from 30 per cent ores. 
This is about 100ft. high, and 13ft. diameter in the hearth, 
23ft. in the boshes, and 16}ft. in the throat, with cup and 
cone charger combined, with a central tube for taking off 
the gases. Blast is supplied through sixteen tuyeres of 
Tin. diameter, alternating with another set of eight of 
4%in. diameter, placed about 4ft. higher up. The latter, 
however, are only intended to be used in case of need, 
for removing scaffolds, or other accidents. The lower 
part of the furnace, to a height of about 50ft., is cooled 
by an outside water casing. The gas-cleaning arrange- 
ments are very elaborate, a large vertical dust-catcher is 
placed immediately above the top of the furnace, which 
separates the heavier suspended material and returns it 
to the furnace. The current then divides over two 
downcomers, passes through an air-cooled vessel, followed 
by a scrubber made out of the shell of an old Cowper 
stove filled with-boards, and traversed by a shower of 
finely divided water, the circulation being kept up by a 
fan, which forces the purified gas through a further 
number of cooling and drying towers, the removal of 
water vapour being essential when the gas is to be used 
for power. The dust contained in the gas as it comes off 
the furnace amounts to 8 grammes per cubic metre— 
about 3} grains per cubic foot—which is reduced by 
washing to 0-1 gramme. The consumption of washing 


water varies from 1 to 1°5 litre per cubic metre, and by 





further washing and filtration through wood wool, an 
additional 5 per cent. may be removed. 

The gas from the older furnaces, which are somewhat 
smaller than the new one, is partly utilised in driving 
blowing engines, of which there are two of the single- 
cylinder Cockerill type, of 600 to 700 horse-power each; 
and a third, of 1200 horse-power, is nearly ready for 
work. This, while preserving the general features of the 
original Simplex design, has two power cylinders both in 
the same line with the blast cylinder. 

The make of the furnaces, 600 to 700 tons daily, is 
converted into steel in a basic-lined converter of about 
12} tons capacity, with receiving cranes of the original 
Bessemer form, which transfers the blown metal to a 
casting ladle carried on a locomotive with accessory 
hydraulic pumps, leading to a straight line casting pit in 
another part of the shop, a contrivance which is used in 
many of the works visited. 

The ingots cast from above, ranging from 25 cwt. to 
3 tons, are stripped by a somewhat primitive arrange- 
ment, passed through soaking pits, with accessory gas- 
firing—which, however, is not generally used—reduced 
to blooms in a cogging mill, reheated in a coal-fired or 
Bicheroux furnace, and rolled off to finished sections of 
the most diversified shapes, from joists to billets and 
wire rods in three-high mills. The arrangement of the 
mills is generally similar to that seen in Messrs. De 
Wendel’s works in Lorraine during the visit of the 
Institute in 1900, several stands of rolls of varying 
sections being arranged in a single transverse line, with 
an engine at either end, with traversing gear for shift- 
ing the work across the whole breadth of the mill, 
moved by hydraulic power below the floor. The chief 
point of interest is afforded by a new cogging or blooming 
mill, which is of the two-high reversing kind, driven by 
a twin-tandem compound condensing engine on the Sack 
and Kiesselbach principle of accumulating steam in the 
receiver when the engine is stopped by the main valve, 
and varying the admission apertures according to the 
work required. The rolls—45in. diameter and 9ft. long— 
take ingots of a maximum of 22in. by 17in., and 4 tons in 
weight, and give a minimum reduction to about 5}in. 
square. The hot bloom shear of direct-acting steam, 
and hydraulic form by Messrs. Breuer Schuhmacher 
and Co., placed 65ft. from the delivery side of the mill, 
is equipped with a combined delivery system for the 
different products— the first, an electric bucket elevator, 
takes the crop ends and deliver them sideways into scrap 
bogies; the second, a combined hydraulic pusher and 
lifting table carries the large blocks to the finishing bar 
mills, while the third passes the sheared blooms by an 
inclined plane to an electric traveller, feeding the heating 
furnace of the girder mill. A fully illustrated description 
of this fine mill, which covers a floor space of 128ft. by 
66ft., appeared in Stahl und Hisen, in April, 1902. 

The inspection of the works, although necessarily 
incomplete, lasted for about two hours, when the 
party was entertained at breakfast, Herr Roechling, 
the head of the firm, presiding. Subsequently car- 
riages were provided for the visit to the Victoria Pits 
of the Gerhard Mine at Puttlingen, where the more 
adventurous spirits went underground to examine the 
workings, while the remainder—somewhat less than half 
the party—vxamined the winding engines and other 
surface arrangements; a further entertainment being 
provided in the shape of a fire-call, when the brigade 
with their hook and ladder, wagon engines and hose 
reel—turned out, and in five minutes were actively en. 
gaged in extinguishing an imaginary blaze in the office 
buildings. 

Before starting on the underground journey a full 
explanation of the character of the seams and the 
method of working was given in the drawing-office by the 
director, illustrated by diagrams and the working plans. 

The Saarbriicken coalfield is remarkable as being 
practically in one ownership and worked entirely by 
Government officials on behalf of the State. The area 
of about 688 square miles is divided into twenty-four 
separate mines, which are grouped into eleven larger 
mine inspection divisions, each under a director with 
two assistant inspectors—the supreme direction being 
with the Mining Direction Board at Saarbriicken, of 
which Geheimer Bergrath Hilger is the president. The 
aggregate output of all the mines for 1901 was 9,376,000 
tons, the Gerhard group having its Victoria Shafts as 
principal seats of production, giving 1,130,735 tons, 
at a profit of 3s. 3d. per ton. About 90 per cent. of 
this is raised from the two principal seams, Beust and 
Heinrich, in the upper Fiame (free burning) coal series, 
at a depth of 880 yards, and is sent away without 
other preparation than hand packing. Following the 
hospitable custom of the district the inspection was fol- 
lowed by aluncheon, after which the visitors drove through 
a picturesque wooded district to Louisenthal and the 
Burbach Works, on the main road to Saarbriicken, belong- 
ing to the Luxemburg Mining and Saarbriicken Ironworks 
Company. Here there are five blast furnaces, varying in 
capacity from 110 to 150 tons daily with Luxemburg 
ore; the four smaller furnaces having seven Cowper 
stoves, 59ft. high and 224ft. in diameter for each pair, 
while the larger furnace has four of the same diameter 
and 72ft. high, capable of raising the blast to a heat of 
850 to 950 deg. Cerit. Blast is supplied by two hori- 
zontal and four vertical blowing engines collectively of 
2600 horse-power. The waste gas, besides firing boilers 
with 225,000 square feet of heating surface, supplying 
steam to the blast furnaces and in part to the steel works, 
is partly utilised in two four-cylinder Otto gas engines of 
500 horse-power each driving dynamos, and space has been 
provided for two additional engines of the same kind. 

The blast furnace metal is passed through the mixers, 
of which there are two of 200 to 250 tons capacity, 
similar in construction to those illustrated in our issue 
of May 5th, 1902, which supply four 12-ton converters. 
The ingots, after passing through soaking pits, are 
reduced to blooms in the cogging mill, and finished after 
reheating in gas furnaces in the manner generally 





followed in the district. The principal feature of interest 
in this part of the work is the three-cylinder reversing 
condensing engine by Messrs. Ehrhard and Sehmer of 
8500 to 4000 horse-power, which is placed between a 
cogging mill and a large section mill, so that it can be 
coupled up to either as required. The finishing mills 
include seven three-high sets of three stands each for 
rails, sleepers, and other sections; two reversing mills 
for heavy sections, and two three-high reversing mills 
the whole being arranged for bars and joists of all sizes 
up to 550mm. (22in.) high, and a productive capacity of 
225,000 tons per annum. The great variety of sections 
manufactured is evidenced by the roll-turning shop, 
which contains about twenty lathes arranged in two 
parallel lines, all being fully occupied. The driving 
power of this shop was originally supplied by a hand. 
some horizontal steam engine, which, however, was on 
the occasion of the visit enjoying a dignified repose, its 
place being supplied by a busy little electric motor about 
as large as a small foundry blowing fan. 

In the coke yard, the last part of the works visited, 
an interesting novelty was seen in operation, namely, 
the Quaglio coal-stamping machine for compressing the 
washed slack into a coherent block before charging it 
into the oven. The Saarbriicken coal, like that of Upper 
Silesia, where the process was first used is not of a suffi. 
ciently binding character to give a compact coke when 
charged loose into the oven. The moulding box, formed 
by two fixed side plates and two moveable end pieces 
upon a bottom plate the size of the oven floor, which is 
mounted upon the same railway truck as the coke 
ram, encloses a space about 30ft. long and 82in. square. 
The slack, brought by a rope way from the washery, is 
compressed in successive layers by reciprocating 
stampers attached to an overhead frame, which traverse 
the mould until the required thickness is obtained, when 
the box is brought in front of the empty oven; the 
moveable end pieces are removed, and the block is pushed 
by a rack into the oven, and the bottom plate is with- 
drawn by reversing the motion. The whole of the 
different movements are effected by electro motors. 

The coking plant at Burbach has two groups of 178 and 
200 ovens respectively, the stamping machines being used 
with the latter. The coal brought as rough slack from 
the mines is sized and cleaned in two large washeries of 
470 and 500 horse-power, each having a capacity of 800 
tons of coal cleaned in the shift of twelve or ten hours, 
the coking capacity being about 750 tons daily. The 
waste heat of the ovens is utilised in thirty-two boilers, 
with nearly 100,000 square feet of heating surface, giving 
steam for the steel works and rolling mills. 

The inspection of the works lasted well on into the 
afternoon, after which the party adjourned to the 
Hiitten casino in the village of Burbach for rest and 
refreshment, until the arrival of the electric railway cars, 
which took them back to Saarbriicken, where the long 
day’s work was fitly concluded by a festival dinner in the 
evening at the Saarbriicken casino, the festivities being 
kept up till about midnight. The remainder of the Saar- 
briicken visits and those in Luxemburg will be noticed 
subsequently. 

(To be continued.) 








SIMPLON TUNNEL AND ITS 
CONSTRUCTION. 
No. V. 

Tue costly work of embankment being done, just outside 
the tunnel, by the Mediterranean Railway of Italy, and 
proceeding simultaneously with the dumping of the ex- 
cellent material from the tunnel upon the opposite bank 
of the Diveria—where it is of no service, nor can be of 
any unless the railway company has in contemplation 
some future goods siding in this wild valley at Iselle— 
merits some explanation. 

The engineers for the Government having decided, 
after the works were already commenced, that the clifis 
on the right-hand side of the Diveria would be unsafe, a 
branch had to be made to carry the tunnel out on the left 
bank where the configuration of the valley called for 
extensive earthworks. For these the detritus from the 
Simplon Tunnel was exactly what was required, but as 
the tunnel contractors had already installed their plant the 
conveyance of the excavated material to the opposite side 
meant increase of costs, and for this they proposed to 
be compensated by discharging the material in place at 
fifty centimes per metre cube. Unfortunately for every- 
one concerned, no arrangement could be arrived at, and 
the matter could not be settled,as there existed no clause 
in the international contract for the arrangement of 
differences arising from such a contingency. 

At present the making of the talus is being effected 
slowly, and, it appears, at a cost, for the transportation 
of thousands of tons of material, of from four to five 
times the price of the refuse which could have been 
had from the tunnel, since it has to be quarried expressly 
and brought up the steep incline from below the Tras- 
quera cliffs. For this work steam locomotives have 
replaced the electric locomotives for which a trolley line 
was installed. The steam locomotives are four-coupled 
engines with cylindrical tanks enveloping the boiler, as 
illustrated in the view, Fig. 1, page 300. The trucks 
employed may be noted in the view Fig. 2. Here it 
will be seen that a truck door has become unlatched and 
turned over, derailing a few of the cars upon the roadway 
just outside the offices of the Simplon Tunnel. 

Near to this spot there are hoardings put up, locally, 
to trap the rocks detached from the cutting above the 
Mediterranean Railway. For the safety of passers-by, 
traffic on the high road is completely suspended within 
one or two hundred yards of tunnels when mines are 
being fired. 

For all the heavy work steam locomotives are used, no 
other form of power being suitable for the requirements, 
and of these there are, at the station end, three, specially 
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puilt at the works at Winterthur—see below. They are | now building the front truck will be omitted entirely. | power they represent within a very restricted loading 
t machines, and their motion is encased as in | The weight upon the drivers has therefore been increased | gauge —the rail gauge being 31}in. Their principal 
tramway locomotives. _ The boilers provided are of | to 14} tons, and the coefficient of adhesion to 7°5, the | dimensions are as follows :— 

exceptionally large size, in proportion to the engines, and | maximum tractive effort being 4180 lb. These engines Cylind eis 10; 

t first sight of the reservoirs of hot-water | take very long trains of cars up gradients without slipping. Oi ia hi REE OS gia 
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suggestive @ : . : : ; . , , ‘ 
locomotives. These voluminous boilers in a great measure | They are fitted with hinged chimneys, which for the Wheels, drivers, diameter ... ... ... ... 2ft, Sin, 
replace feed tanks, and with the advantage that, once the | greater part of the time are lowered so that they can fs » Wheelbase... ... ... ... 4ft. Zin. 
—s 
3 
Steam for 
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STEAM LOCOMOTIVE, SIMPLON TUNNEL WORKS 

boiler is filled up with water and full-pressure steam, no | pass below tunnels with a head clearance of 6ft. 9in. Wheels, pony truck, diameter ws ae ft, Siin. 
firing is necessary in the tunnel. The water tank is fixed | There being no steam dome, the steam pipe, which is Boiler, inside diamster ... ... ... ... ... Sft. Spin. 
between the frames, and holds 77 gallons. The boiler, | slotted on top, and extends the whole length of the ” es — aN SEI poe . 
which is intended for pressures of up to 2204 lb., is con- | boiler, is provided with a very carefully designed double- 0 ee ee ~4 ft. 
structed and stayed in the manner of those for main line | seated cylindrical valve, partially balanced by the usual - * total ... .. .. S4-Deqe ft 
locomotives ; the inner fire-box of copper has the round | method of admitting steam behind one of the seats a, ne eee 
top of American form, and is sharply contracted at the | while in the act of opening. The engines steam without | »  heighttochimneytop ... ... .. Sft. 


-4--------- 9 Cylinders 3160 m.m --- 


10 Cylinders 2850m.m 
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GEARING I: 325 Swarm 
COMPRESSED AIR LOCOMOTIVE, SIMPLON TUNNEL WORKS 
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sides to enter, with the shell, between the frame plates, | priming excepting a little at times when the boiler is Boiler, height with chimney down 6ft. 64in. 

the crown stay bolts being radial. filled up to the maximum = 896 gallons, The cylinders Weight, empty... 0.0... w+ ++ +++ 11 tons 

As the curves at the sidings descend to 49ft. radius, the | are placed outside, the slide-bars are single, and the 29, loaded ow ee vee ne vee os 15$ tons 
Capacity of coal bunker... ... ... ... «.. 8001b. 





leading pair of wheels are guided in a Bissel frame, upon | valve gear is Walschaerts’. All frame corners are 
which the weight is distributed through a transverse | rounded wherever possible, in order to slip by projecting 
equalising lever, This weight was originally three tons, | obstacles in the tunnel, and altogether these locomotives 
but since the engines have been in service it has been | are both admirable in appearance and in their working 
tentatively reduced to about one ton; and in-locomotives | details, and are especially remarkable for the amount of 


Three compressed air locomotives illustrated above 
have been supplied also from Winterthur. These machines 
are used in the unenlarged sections of the tunnel, and 
also about the works. As they only weigh 6} tons they 
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serve better for shunting work than for the service trains. 
At the headings their very restricted volume- enables 
them to advance to take the trucks drawn out some yards 
by the horse, and that without encumbering the narrow 
passage at this point. They have one vertical cylinder of 
din. bore and 6in. stroke, driving the front axle through 
pinion gearing of 1 to 3°25. The coupled wheels are 
243in. diameter. There are 27 containing cylinders to the 
reservoir, with a total capacity of 2000 litres (70 cubic 
feet, about) at a pressure of 1030 1b. to the square inch, 
which is reduced to 220]b. for working. These are 
normal pressures. In daily work the cylinder pressures 
vary from 150 Ib. to 180 lb. 

The hot-water reservoir situated in front of the loco- 
motive can be replenished from a stationary boiler in 
the tunnel; or, when distant from any fixed boiler, can 
by means of hose receive re-heating steam from the cock 
screwed in the top of the steam locomotive boilers. On 
the level the compressed air locomotives can haul about 
forty-six empty trucks, and on the level or a gradient of 
1 in 250 they can manage fifteen loaded cars. As the 
steel dump cars have a capacity of 1°60 cubic metres, 
and the gneiss solid weighs about 7 tons per cubic metre, 
the full load per car would be about 6 tons in wet 
detritus; but as the trucks are never fully loaded, nor 
loaded alike, nor all with the same kind of rock, the 
average of the tare load would only be about half the full 
capacity of the truck. 

Reference must be made to a small benzoline locomo- 
tive, because it was in use between the sections of horse 
and compressed-air traction at the period of a recent 
visit, but the employment of it has since been abandoned. 
This was a 6 horse-power locomotor by the Gazmotoren- 
fabrik “ Deutz”—near Cologne—of the Deutz system, 
with a cylinder of 63in. bore; number of revolutions, 
140, geared down 1 : 3°45; wheels 153in. diameter. 

The miners’ cars are of wood, provided with wooden 
seats for twenty-four places in each truck, and are sus- 
pended on helical springs. The number of trains, work- 
men’s and materials’, that run daily to and from the 
tunnel is between 26 and 32. The time-table is placed 
where it can be easily consulted by the engineers and 
the workmen. Its arrangement is as follows in the one 
or two trains mentioned :— 


Passe Aa trains, Material trains. 









] 3 B3bis 5 2 | | bis 

Station ... 10 Heading (17 
Dump ... 6.59 9.20 Mavonry... 6.15 6.30 — 
Baths ... ... 5.30 — - — | Tunnel, arr. 4.25 
Tunnel, arr... — 7.05 7.20 9.35 s» dep. -- ~. Fe2o 
hr p... — 7.06 7.26 9.36) Baths, arr. 6.30 6.45 7.40 
Masonry ... 5.45 7.10 7.359.40| ,, dep. — —. 7.41 
Heading ..— 7.15 7.40 9.45) Dump - 7.48 


In the above time-table the material trains to the 
curved branch of the main or definite entrance, shown in 
Fig. 3, are not indicated. 


Fig. 3-ITALIAN ENTRANCE TO THE SIMPLON TUNNEL 





NEW KEW BRIDGE 
No. L. 

SiNce our preliminary article, drawing the attention of our 
readers to the construction of this important bridge over the 
Thames, the progress of the works has very materially 
developed.* It was stated in our previous brief description 
that during the excavations for the site of the piers and abut- 
ments of the present new structure, the foundations of similar 
parts of the old bridge were laid bare. Although these had not 
been sunk to the same depth as those recently completed, their 
removal was attended witha considerable amount of difficulty 
and trouble. The apparatus adopted for getting in the old 
foundations belongs to the primitive type known as cribs, 


cradles, caissons, and water-tight chests and boxes. These 
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1: 6 planking 
Section AA. 
OLD PLATFORM 


were prepared on land, and made in separate sections or 
lengths, fitting pretty tightly to each other. They were then 
floated on rafts and sunk on their respective sites. The same 
system was employed by Labelye in the building of old 
Westminster Bridge, and Mylne used it also lower down the 
stream at Blackfriars. The foundations of Westminster 
Bridge were protected by sheet piling driven all round the 
| piers. 

The accompanying illustration, Fig. 5, shows one of the tim- 
| ber caissons and platforms upon which the masonry of the piers 
and abutments of the old bridge was set. It was absolutel 
necessary to demolish and remove the whole of the old work, 
as it was all more or less in the way of either the new founda- 
tions or the temporary staging, scaffolding, and falsework. 





* THe Encixeer, April 5th, 1901, 
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Fig. 4-ARCH OF MEDITERRANEAN RAILWAY 


The platforms measured about 46ft. in length and 17ft. in 
width. They consisted of a massive framework of timbers 
13in. by 13in. Cross timbers Yin, by 9in., spaced at regular 
intervals of Yin. apart, form the joists of the platforms. To 
the underside of these cross pieces, close Gin. planking was 
fastened with oak trenails, for the purpose of making a 
water-tight flooring. The construction of the old platform, 
in detail, is represented in plan in Fig. 1, and in longitudinal 
and cross section in Figs. 2 and 3. A careful examination of 
them seemed to indicate that timber sidewalls had been 
originally erected all round them. In this manner the entire 
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METHOD OF SUPPORTING CENTREING 


caisson would assume the form of a large lidless box, or punt- 
like vessel, possessed of considerable buoyancy. It may be 
mentioned that it was the custom in using the old method of 
foundations to remove the side planking and leave the neat 
stonework standing on the lower grating. The platform 
having been sunk to the required depth and carefully levelled 
in the manner already indicated, or by the admission of 
water, or by the fall of the tide, and the masonry carried up 
to above the level of low water, the further building of the 
pier could be proceeded with in the dry at low tides. 
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The masonry of the new piers and abutment having been 
ht up to the level of the springings of the arches of the 
new bridge, the next step was to get into position the steel 
centering ribs. These are eieven in number for each arch, are 
of the plate girder type, and the operation of hoisting a length 
of them is shown in one of the photographs on page 304, 
which may require a little explanation. The steel ribs were 
delivered on the ground in five sections, so that there were 
four joints to be made. Two of these, one on each side of the 
arch, uniting the springing and the haunching or end sections, 
iveted up on the barge and floated down. The remain- 
ing two, at each end of the central section, were put together 
in sittl. In the photograph, Fig. 6, the two end sections of 
some of the ribs have been riveted up, and are resting upon 
their temporary supports. In the centre of the view a length 
of a rib, consisting of two sections, is being hoisted into 
osition. In the foreground are a number of the cast iron 
sand boxes forming part of the arrangements for striking the 
centres, to which further reference will be subsequently made. 
Near the end of the suspended length of rib a cast iron saddle 
is attached to the lower flange. When the length is 
ultimately lowered on to its bearings, the saddle will rest 
upon hard folding wedges, which will be placed upon plugs 
resting upon the sand boxes. The plugs consist of a smaller 
box, with holes upon two sides near the bottom of the box. 
Three of them are shown in the photograph lying between 
the sand boxes already fixed to the timbering. By letting 
the sand run out through tht holes the centres are struck, A 
similar operation conducted at the other end of the arch leaves 
nothing to be done but to adjust the crown section in place, 
rivet up the joints, and the temporary steel rib is complete. 
Each rib is supported at four points, that is, at each 
springing and at the two intermediate supports, where the 


broug 


were r 


and the other of very recent date, which it may be interest- 
ing to direct attention to. 

The first example of the conversion of the one type into the 
other was afforded by the Kentucky River bridge on the 
Cincinnati and Southern Railway, erected about the year 
1877. This structure was designed and built on the continu- 
ous girder principle. It belonged to the class of truss which 
is a modification of the Pratt or Whipple Murphy pattern, 
frequently termed in the United States the Linville truss. 
The object of the conversion was to avoid any alterations in 
the stresses which might have taken place from the effect of 
changes of temperature upon the lofty iron piers, while the 
abutments were unaffected by that cause. The result feared 
was practically equivalent to an irregular settlement in some 
of the supports, which, in the case of heavy rolling loads, is 
fraught with danger to the continuous, but not equally so 
tothe cantilever type. The bridge consisted originally of three 
spans of 375ft. each. Soon after its erection the lower booms 
were cut at the points of contrary flexure in the side spans at a 
distance of 75ft. from each pier. The structure was thus 
converted into a central girder of 525ft. in length, composed 
of its normal span of 375ft., and a pair of cantilever arms 
75ft. long projecting from each pier. At the extremity of the 
cantilever arms hinges were inserted where the side spans 
were articulated. Their original spans were in this manner 
reduced to 300ft. 

The other and more recent example is that of a continuous 
plate girder bridge over the river Cauche, at Etaples, a town 
a few miles south of Boulogne, and the conversion was effected 
to avoid the consequences of the unequal settlement which 
occurred in some of the piers. The bridge consisted of five 
spans. It will be sufficient to consider one half of the 
structure, as the same operation was performed on the other 





Fig. S—CAISSON FOR FOUNDATIONS OF OLD BRIDGE 


sand boxes are placed. The steel centeringjribs are carried at 
the springings of the arch upon a timber framework shown 
in the sketch in Fig. 4. It consists of a cross timber 14in. 
by l4in., resting upon hard wood folding wedges, one pair to 
each rib. These wedges are placed upon posts of the same 
scantling as the cross timbers, and stand upon a wooden sill 
resting on the footings of the masonry and running the whole 
length of the arch. The distance between the fender piles of 
the intermediate timber supports, upon which the sand 
boxes are fixed, is 50ft. for the side spans and 75ft. for the 
centre spans, measured at the centre of each arch. These 
clear waterway widths were required by the Thames Con- 
servancy authorities, and rendered it necessary to make the 
steel ribs for the céntre span deeper and stronger than those 
for the side openings. 

The general view of the new bridge, Fig. 7, represents that 
stage of its construction when the masonry of the piers and 
abutment was carried up to springing level, and all the steel 
ribs were got into position, and ready for the laying of the 
laggings to receive the masonry. Both the small stone land 
arches, one of which, on the Brentford side of the river, 
appears in the photograph in course of building, are now 
completed. The upper part of the temporary bridge, 
with its external raking struts, is shown in the background. 
lhe position of the joints of the steel ribs, or, rather, of two 
of them, has a very important effect upon the character of 
the rib asa whole. It determines to what type or class of 
structure it really belongs. It is not necessary to refer to the 
joint uniting the springing and haunching sections, which is 
situated about half-way between the springing and the 
Support upon which the sand boxes are placed. The two 
sections may be regarded as one. The position of these 
supports, with the ribs erected upon them, and the laggings in 
course of laying, is exceedingly well shown in the photograph, 
Fig. 8, representing to a larger scale one complete temporary 
steel arch, The joints of the crown length and the two 
remaining segments of the rib occur at about 18ft. from each 
temporary piled support, measured towards the centre of the 
arch. The entire rib, therefore, assumes the form of a con- 


unuous curved girder, with the points of contrary flexure | 


situated near the location of the joints. If instead of rivet- 
ing up the central and side segments, which the nature of 
the load to be carried necessitates, they were connected by a 
hinge, the rib would be converted into a curved cantilever 
girder, consisting of a pair of cantilever lengths extending 
from each springing to the junction with the crown length, 
or an independent central girder. There are two instances 
in the cases of girders with horizontal flanges in which this 
conversion has been actually effected, one of rather remote, 


half. The second span was severed in two places, at certain 
distances from each pier. The portion of the structure 
between the points of severance became then suspended on 
independent girders, hinged to the extremities of the cantilever 
prolongations of the first and the third or central span. This 
example is exactly similar to that of the steel rib we are con- 
sidering, with the exception that in that instance the central 
or independent length is riveted up continuously to the pro- 
jecting arms of the side segments. It is immaterial whether 
the severance be made in the central or side spans, but it must 
not be made in both. 

It should be noted that at Kew Bridge no boarding or planking 
is laid over the laggings. Theseare placed alittle closer together 
at the centre than over the haunching and springings, and the 
arch stones are set directly onthem. Another progressive stage 
of the works is given in the photograph, Fig. 9, showing some 
of the voussoirs in position and the building of the small Brent- 
ford land arch, having a span of 18ft.,and similar in all respects 
to its neighbour on the Kew shore. In order to set the arch 
stones it was necessary to erect a massive temporary staging 
on both faces of the bridge, carrying a single track, upon 
which movable cranes run. While the ‘“ Blondin’’ can 
transport stones of a maximum weight of 4 tons, its lateral 
range is comparatively very small, and it could not adjust 
the voussoirs, as seen in the photograph, nor help to build 
the parapet walls. For about 9ft. from the springing the 
arch stones are laid with dry joints, which will be filled with 
cement before the centres are struck. The plane of rupture 
is near the springing of the arch, which in contour is a true 
ellipse. At the centre of the arches the depth of the voussoirs 
is 4ft., and about double that dimension at the springings. 
In laying the masonry of the arches the two face voussoirs of 
each course are first set. The intervening stones of the 
course are then laid. The working is generally carried on 
regularly from each face, and the closure stone is got in 
usually near the centre of the course. The actual order of 
working must depend to some extent upon the manner in 
which the stones come to hand. In another article we shall 
give further particulars and illustrations of this handsome 
modern example of masonry bridges. 








THE passenger traffic upon the Eastern China Railway 
has increased so much of late that the management has decided 
to issue second-class tickets between the station Manchuria and 
Port Arthur. The single fare is £2 7s. 6d., and second-class pas- 
senger coaches are now running. 
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On the Saturday most of the sections, including 
Section G, did not meet; consequently a much larger 
number of all-day excursions were arranged and were 
participated in by large numbers of members. The 
places selected were the Giants’ Causeway, the Antrim 
coast road, Newcastle, Co. Down, Rostrevor and Carling- 
ford, the valley of the Boyne. The refreshed members 
returned to their arduous duties on the Monday. 

Mr. J. E. Kingsbury opened the proceedings in 
Section G with a communication on “ The Future of the 
Telephone in the United Kingdom,” in which he referred 
to the origin and progress of the telephone in this and 
some other countries, emphasised the fact that it was 
desirable to have one system and uniformity in telephonic 
communication, and that it was, therefore, undesirable to 
municipalise telephones and introduce the element of 
rivalries. He remarked that one of the arguments urged 
for local control is that a large percentage of conversa- 
tions are local. But compare the value of a local con- 
versation with a long-distance conversation, and it will 
be seen how important it is that no impediment, either 
of an engineering or administrative nature, should be 
placed in the way of such communications. Experience 
shows an almost inevitable tendency to local or indi- 
vidual preferences, both in the way of engineering and 
management; and experience shows also not only the 
practical difficulties arising from such preferences, but 
also the greater difficulty of applying a remedy. 

Further, he suggested that those municipalities which 
have undertaken telephone competition have done so 
under a mistaken view of the benefits to be obtained and 
the cost of obtaining them, and, in his belief, the future of 
the telephone in the United Kingdom will be free from 
competition, free from the expense and waste of war 
developed by the certainty of permanent utility, and 
cheapened by the economy which unity of control and 
permanent work will attain. 

Sir William Preece thought a broad distinction 
should be drawn between the kinds of business to 
be transacted, either by commercial enterprise or of 
municipal enterprise, by the Government. The latter 
should take in hand anything affecting the interest of 
the whole British Isles, such as the railways. The 
telephones would come into their hands in course of 
time, and in the meantime it was good that it should be 
in the hands of a strong company like the National 
Telephone Company. Municipalities should be left to 
look after the roads and the water supply; but he would 
not have them absolutely responsible in regard to the 
telephone. 

Sir Bosdin Leech, Manchester, agreed to a certain 
extent with the nationalisation of the railway, and 
thought the Post-office, if it had availed itself ener- 
getically of the powers it possessed, might have obtained 
as much success in the telephone question as it had 
done in postal affairs. He, however, regarded Glasgow 
municipal telephone system as a great success, and said 
they meant their system in Manchester to be successful. 

Mr. F. Holden described “ A New Magnetic Testing 
Instrument.” 

Professor Ernest Wilson, London, read a paper on 
“The Electrical Conductivity of certain Aluminium 
Alloys as Affected by Exposure to London Atmosphere.” 
The specimens in form of wire—0'126in. in diameter— 
were supported on a wooden frame, and placed on the 
1oof of King’s College for about thirteen months. Minute 
quantities of silicon, iron, and copper exerted a slight 
reduction in conductivity, but with more copper—up to 
2 per cent., for instance—there was considerable reauc- 
tion in conductivity. This was the case to less extent 
when zine, nickel, or manganese to the extent of 1 or 
2 per cent.; but an alloy containing 0°37 of silicon, 0°43 
of iron, 1:08 of copper, and 1:29 of nickel showed a 
slightly increased conductivity after exposure. This 
specimen is specially promising, as it has a breaking load 
of 45,900 Ib., and limit of elasticity 36,600 lb. per square 
inch. It has comparatively a low percentage extension 
(0°146, with 16,250 lb. per square inch), a high coefficient 
of expansion (0°0000252), and a low temperature co- 
efficient for electrical resistance (0°00178 per 1 deg. Cent. 
between 0 deg. Cent. and 100 deg. Cent.). 

Professor Glazebrook, in discussion, questioned how far 
the results obtained might be influenced by deep pitting, 
or cracks in the wire. The results noted in connection 
with the combination of nickel and copper were very 
interesting, but not what might have been expected. 

Sir William Preece considered that on account of its 
lightness aluminium was destined to play an important 
part in electrical works. He had observed that when 
aluminium wires broke they gave way at points where 
impurities existed. It was well to hear that it was 
being made purer. 

Mr. M. B. Field had something to say about electrical 
instruments. 

Mr. W. Taylor, in his paper “The Science of the 
Workshop,” suggested that more attention should be 
paid to the explanation of workshop operations, so that 
both materials and tools might be modified to suit desired 
circumstances. He instanced many points, amongst 
others, that the “cutting action” of “cutting tools” 
requires explanation, and himself provided one. He 
referred to various materials used by engineers, and dis- 
cussed the processes by which they were made into 
machines and tools. 

Mr. M. Holroyd Smith spoke on “The Importance of 
Minor Details in Engineering Work.” 

Professor Silvanus P. Thompson, F.R.S., presented a 
communication “On the Specific Utilisation of Materials 
in Dynamo Design,” in which he remarks that very con- 
siderable differences can be observed in this respect in 
the practice of different engineers, and, inquiring into the 
specific utilisation of the materials in relation to the 
armature, he extends Mr. Mavor’s conception of the 
“active belt,” and considers, in addition to the mean 
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number of ampéres that traverse each square inch of it 
parallel to the shaft, the mean number of magnetic lines 
that traverse each square inch of it radially, and the 
speed with which it moves forward tangentially, intro- 
ducing three items that enter severally into the expression 
for the power per cubic inch which are in three different 
directions mutually at right angles to one another—the 
speed tangential, the magnetic flux radial, the current 
axial. To deal with these quantities he resorts to 
symbols, as follows :— 

E = E.M.F. (volts) generated by armature. 

C = current (amptres) flowing through armature. 
v = magnetic flux (lines) per pole. 
Z = total number of armature conductors. 
p = number of poles, 
c = number of circuits in parallel through armature. 

d = diameter of armature (in inches). 

¢ = length of core body (in inches). 

s = length of tooth or depth of slot (in inches). 

nv = number of revolutions (per second ). 

» = peripheral velocity (in inches per second). 

Now, the armature periphery is md/, and the volume of the 
active belt is rd/s. The output of the machine in watts is E x C. 
Hence, 

EC 


wdls 


Watts per cubic inch = (1) 
Writing for the E.M.F. of the machine 
_xpNZz (2) 
wee A! See ° 
Further, n=v+wd. 

Inserting the values of (2) and (3) into (1), we get 
ZCNp¢e 
em? d?ls + 108 
This expression may be resolved into three factors, thus :— 

ZC N p e 
wcas' mdi 10°" 
These three factors we may severally wmte :— 
ZC + reds=a=gross current density per square inch axially 

in active belt. 

adt= B= gross magnetic density per square inch 
radially in active belt. 

¢ +108 = y =a quantity proportional to the peripheral 
velocity. 

Taking out these three factors a, 8 and y for any particular 
machine, we have at once a means of comparison between its 
design and that of other machines, in respect of the specific 
utilisation of materials. Some makers manage to crowd many 
amperes through the copper, or to have much copper in the belt: 
in their machines a will be large. Other makers contrive to have 
a high m:an magnetic flux density in the belt: in their machines 
8 will be large. Others drive their machines with a high surface 
speed, and thus manage to increase the specific output of a given 
quantity of active material. Now, owing to the conditions that 
are necessitated by sparkless commutation, a cannot be very high 
unless 8 is high also; though 8 may be high without a being so. 
But y may be high or low quite independently of a or B. 

The author has made a detailed analysis of some fifty modern 
generators to ascertain the values of these factors of specitic 
utilisation for continuous-current generators of modern type, and 
of sizes above 50 kilowatts, with slotted armature cores, as used 
for lighting or traction. In such machines the values of the con- 
stant a lie mostly between 300 and 460 ampéres per square inch, a 
few being outside these limits. 

The values of B lie mostly between 30,000 and 45,000, the 
extreme values being 22,000 and 58,000 lines per square inch. 

The values of + lie mostly between 0-000004 and 0-000009; or 
the peripheral speeds lie mostly between 400in. and 900in. per 
second, or between 2000ft. and 4500ft. per minute. Ina few cases 
an even higher speed is used. 

Multiplying together the three factors for any machine, we get 
its specific output in watts per cubic inch of active belt. in the 
machines considered the value of this varies between 45 and 120 
watts per cubic inch. But in one case the value runs down to 
15 watts per cubie inch, though the machine is by a first-class 
maker; and in one case the figure rises to the value of 192 watts 
per cubic inch. This machine is the 1600-kilowatt generator 
described by Mr. Hobart before the Eagineering Congress last year 
atGlasgow. A high peripheral speed and a high degree of satura- 
tion of the iron teeth conspire to give this machine a remarkably 
great output in proportion to its size and weight. 





Watts per cubic inch = 


Watts per cubic inch = (4a) 


Np - 


Mr. J. R. Wigham gave a further account of his “ New 
flashing lighthouse light without intervals of darkness,” 
of which, moreover, a conspicuous example was effectively 
exhibited each night on the top of the tower of Queen’s 
College. 

In the afternoon Section G joined Section L—Educa- 
tional Science—and Professor Perry opened a discussion 
on “ The Training of Engineers " by reading an abstract 
of his paper—which we commence to reprint on page 313 
—on the subject. 

Colonel Crompton defended the public schools. 

Mr. Charles Hawksley approved of the suggested pre- 
liminary education, and thought good might come of the 
half-time system. 

Sir William Preece disapproved of the half-time idea, 
the workshop should follow the college. He thought it 
important to educate the masters and leaders, and that 
the object of education should be to induce the student 
in every way and form to cultivate the exercise of his 
powers of observation. He did not believe we had so 
much to learn from Germany in critical work, but we had 
to learn from them in financial ability and in the science 
of commerce. Teachers were an important factor; they 
should assist, not cram, the students; moreover, they 
should keep in touch with the actual practice of 
their profession. Others spoke. Professor Armstrong, 
president of Section L, agreed with Professor Perry 
that the failure of our engineering schools was due to 
insufficient engineering investigation. What was wanted 
was a proper combination of theory with practice. When 
the engineering schools were introduced the workshop 
was brought into the laboratory. That was a mistake. 
They ought to get rid of the workshop in the laboratory. 
He was very much pleased to hear Sir William Preece’s 
remarks in reference to Germany, for he was sure our 
breakdown was not on the practical side; we manufactured 
as well as ever we did, but the commercial instinct was 
at fauit. 

Mr. W. H. Booth came first on the Tuesday with a 
paper on “The Smokeless Combustion of Bituminous 
Fuels.” He pointed out that different coals burnt with 
different degrees of flame, this being due to the hydro- 
carbons present. These, in reality, were solid, absorbed 
heat in volatilising, and so cooled the solid carbon, and 
kept it below the ignition point. To burn these hydro- 











carbons completely it was necessary to keep them warm, 
and if they were kept warm they would burn away with- 
out smoke. It was hence a mistake to put anything in 
the way of a heat-absorber in the course of the flame 
until combustion was complete. Therefore, water tubes 
of any kind in the path of the furnace of a boiler 
were a mistake, and an incentive to smoke. The 
water-tube boiler originated in Anierica, where smokeless 
coal was burnt, and so gave no trouble; but it was 
adopted in England for all kinds of coal, and hence the 
trouble. But ordinary boilers with furnaces lined with 
fire-brick, and with boilers not set too close to the flame, 
and water-tube boilers properly set so as to leave proper 
space for the hot gases to mix with air and burn, all 
could be heated with long flame coal without giving rise 
to smoke. 

Mr. J. S. Raworth followed with a paper on “ The 
Prevention of Smoke,” which he proposed to do by inject- 
ing a mixture of air and nitrate of soda on to the fire. 

Mr. W. H. Booth then read an account of “The 
Solignac Boiler,” which he had found satisfactory, and of 
which he gave the following particulars :— 

The boiler had a small steam drum maintained about half full 
of water. The lower part of the drum communicates with a flat 
header, whence issue 113 small tubes about lin. internal diameter. 
These extend to a length of about 4ft., and are bent back on them- 
selves in the form of a round-pointed V, and brought to a second 
header attached tothe upper part of thesteamdrum. The tubes, there- 
fore, discharge above the water level in the drum. The lower end 
of each tube is closed bya brass nozzle with an opening of about 
jin., and the openings from the steam drum to the three divisions 
of the lower header are of small area. During tests each tube 
dealt with about half a gallon of water per minute, the rate of 
flow was 5ft. per second through a hole of ,yin., which was the 
actual size of the nozzles of the 113 tubes. The tlow in the lowest 
row of tubes would be greater than the average. 

As no evidence of overheating could be found on any tube, it is 
evident that the flow through the nozzles was sufficient to maintain 
the pipes cool. 

In the boiler tested the ratio of heating surface to grate surface 
was only 37 tol. Yet this small surface gave an efficiency of heat 
absorption of over 60 per cent., with a rate of coal consumption of 
43 1b. per square foot of grate surface, a rate that was obtained with 
a draught of only lin. of water gauge at the base of the chimney. 
A volume of 24 cubic inches of water when converted to steam at 
an absolute pressure of 150 lb. per square inch has a volume of 
431 cubicinches ; hence the mean velocity of flow of steam in the tubes 
is fully 46ft. per second. 

The boilers are constructed with three principles in view: (1) 
The presence of the diaphragms with small perforation to avoid 
choking the tubes with water. (2) The cleaning by reverse flow 
of steam, which is effected by closing the water supply cocks on the 
downcomer to the lower header, and opening the lower blow-out 
cocks, which permit steam to flow back through the tubes to the 
blow-out. (3) The whole bundle of tubes, and the steam drum, are 
so constructed and carried that they can be turned out of the 
casing for examination in a few minutes, and replaced as readily. 
This is effected by carrying the drum on two hinged columns. By 
removing the securing cotters the whole boiler can be let out of 
its casing, every tube examined, and the interior lining of the 
casing examined and replaced or repaired with ease in every part. 
For convenience of repair, blow-out, &c., the tubes are set in 
several headers, three in the case of the boiler tested by the 
author. 

In the discussion on these three papers, Mr. MacIlwaine 
gave a résumé of the last report of the Admiralty Water- 
tube Boiler Committee. Sir Frederick Bramwell re- 
counted his experience with the Perkins boiler, which 
had worked at a pressure of 600 lb. to the square inch. 
He also gave an account of various water-tube boilers 
that had been introduced at different times during the 
last sixty years or so. He recalled the fact that he him- 
self had ridden in the Hancock steam carriage sixty-two 
years ago. Lieutenant-Colonel Crompton mentioned the 
“* White ” boiler fitted in a steam carriage from America. 
The tubes consisted of flat coils, which held very little 
water, and delivered steam about 800 deg. temperature. 
From his experience it ran for a considerable time with 
great success, requiring no attention. Mr. Beaumont 
also spoke well of this boiler. 

Mr. H. A. Mavor, talking about “The Making of a 
Dsnamo,” illustrated his remarks by numerous lantern 
slides. 

Professor George Forbes, in a vivid setting of war 
experiences in South Africa, dilated on the excellences of 
his “ Infantry Range-finder.” 

Mr. H. E. Wimperis and Professor Perry each contri- 
buted “ Notes on Gas Engine Explosions.” 

Mr. R. G, Allanson- Winn contributed the last paper on 
“The Direction and Velocity of Material-bearing Ocean 
Currents, with description of an Apparatus recently 
Designed for Estimating the same.” 

The author thinks that experiments are necessary to 
improve our incomplete knowledge with respect to the 
action of bottom currents, and has devised an apparatus. 
It consists of a very heavily weighted vertical bar on 
which rotates a free vane capable of being clamped the 
moment the apparatus leaves the bottom on which it is 
resting during the registration of direction and velocity. 
A compass is attached, and this is also clamped at the 
same moment; so that the observer, on pulling up the 
instrument, has been enabled to take the depth of water 
and the direction of the bottom current. The measure- 
ment of the velocity is arrived at bythe attachment to the 
vane of a current meter of approved pattern, such as 
Revey’s screw or B. T. Moore's. 








LAUNCH OF H.M.S. BERWICK. 





Tue firm of Wm. Beardmore and Company, shipbuilders, 
Govan, and engineers, Lancefield, Glasgow, launched their 
first contribution to the navy of the British Empire on the 
20th inst. in the first-class cruiser Berwick, one of the County 
class of armoured cruisers, of which quite a number are now 
under way on the Clyde, and one of which, the Donegal, 
launched from the Fairfield Works, Govan, recently, we 
described in our issue for 12th inst. 

Almost since 1843, when the renowned works, now under 
the proprietary of Messrs. Beardmore and Company, were 
started by Robert Napier—and certainly since 1853 when the 
firm became Robert Napier and Sons, through the founder 
taking his two sons into partnership—naval work, for both 
British and Foreign Governments, has formed no inconsider- 


able part of the operations carried on within their bounds, 
Beginning in 1844 with the British gunboats Jackal, Lizard, 
and Bloodhound, and with the frigate Simoon in 1849; the 
ironclad battery Erebus in 1854; and notably with the 
armoured frigate Black Prince in 1861 and Hector in 1869, 
the Napier works have produced, down through the 
years, armoured frigates, ironclad rams, troopships, gun- 
boats, protected cruisers, kc. About twenty-five years ago— 
in 1877—the Napier interest in the business ceased, and 
the works were acquired by Messrs. John and James Hamilton 
and the late Dr. A. C. Kirk. Under the active manage. 
ment of these gentlemen new lustre was conferred upon 
the old establishment, especially in the engineering 
branch, through the association with it of Dr. Kirk, to 
whom our marine engineering of the present day owes 
much. While under the new régime the resources of the 
works were mainly exercised in the production of 
noteworthy mercantile steamers —in one of which, the 
Aberdeen, the triple-expansion principle for marine engines 
was put permanently on a satisfactory basis—work also pro- 
ceeded on naval ships. During 1882-3 the firm had in hand 
for the British Government the hulls and engines of the 
well-known trio of fast cruisers Leander, Phaeton, and 


-| Arethusa. When the Government in April, 1885, invited private 


builders to tender for five belted cruisers, the firm was 
successful in receiving the order for two of these, the 
Australia and Galatea. The engines for all these vessels, it 
is of interest to recall, were at first specified to be of the 
ordinary compound type of 7500 horse-power, but Dr. Kirk 
and his partners proposed, as an alternative scheme, to fit 
engines of the triple-expansion type, undertaking to develop 
8500 horse-power without taking up any more space in the 
vessel or increasing the collective weight of machinery and 
coal. Appreciating the enormous advantage which such an 
increase of power would give to vessels of this class, without 
diminishing in the slightest degree their efficiency in other 
respects, the Admiralty determined to carry out the suggested 
change, not only in the two vessels entrusted to the firm, but 
also in the three others given out to other builders. Thus was 
the triple-expansion engine introduced into warships for the 
British Navy. It should be added, however, that our 
Admiralty were not first in the field in adopting triple- 
expansion engines, as Messrs. Napier had on hand at the 
time they booked the contract for the Australia and Galatea 
engines of 13,000 indicated horse-power for the Sinope, 
building at Sevastopol. Following the Australia and Galatea, 
the firm, while still under the old name, produced in 1892 for 
the British Admiralty the first-class protected cruiser Gib- 
raltar, of 7700 tons displacement and 10,250 indicated horse. 
power. In all, there is a list of thirty-four naval ships, of one 
class or another, to the credit of the firm while bearing the 
honoured name of Napier. 

As Wm. Beardmore and Co., the new shipbuilding 
proprietary has now signalised its first association with our 
Government, and there are not wanting indications of a 
lengthened and honourable connection. The vessel just 
launched is one of a couple of the same type which the firm 
has in hand, the second being the Carnarvon, whose con- 
struction has just begun in the yard. It is not necessary, in 
view of our recent description of the Donegal, that anything 
should be said of the Berwick by way of general description. 
The launch was successfully accomplished in the presence of 
a large concourse of spectators, the naming ceremony being 
performed by Lady Houstoun Boswall. Mr. Beardmore, 
in proposing, at the luncheon following the launch, ‘‘ Success 
to H.M.S. Berwick,’’ said that she had, when launched, all 
her armour and casemates complete. The inside of the ship 
was also in a forward condition, so that they were pretty 
sure that she would be delivered well within contract time. 
She was one of five ordered in October, 1900, and of those 
placed on the Clyde she was the second to be launched. This 
was a fact of which the company felt rather proud, seeing the 
Berwick was the first modern cruiser they had built. She 
was, moreover, the first vessel to be- built in Scotland by a 
firm who themselves supplied all her requirements — the 
steel of which the hull was built, and also the armour with 
which it was protected. This was of special interest to the 
Clyde and to Clydesiders, and something they should be proud 
of. He hoped the Clyde would yet be able to turn out 
vessels absolutely complete, with guns on board, and ready 
for sea. The armour of the Berwick had been manufactured 
at Parkhead by a process invented and perfected at Park- 
head. 

Sir David Richmond, in proposing ‘‘ Messrs. Wm. Beard- 
more and Co.,’’ referred specially to the long-standing 
reputation of the yard for producing good work, and declared 
that Messrs. Beardmore were quite evidently building vessels 
worthy of its best traditions. It was a yard that was 
associated in a most interesting way with the history of 
Clyde shipbuilding, and it was, he thought, continuing in 
the forefront in providing the most recent appliances and 
methods for doing good work and doing it expeditiously. 
The firm was starting a new yard at Dalmuir, and was 
introducing into that yard every possible appliance that 
science and engineering could bring to bear on the problems 
of shipbuilding. A great deal was heard of American and 
German competition—and these were very severe—but it was 
a great satisfaction to know that our larger firms on the 
Clyde were doing their level best to keep in advance of their 
competitors. Mr. Edmund Sharer, the shipbuilding manager 
for the Beardmore firm, in replying, stated that although the 
Berwick was the first cruiser built by Messrs. Beardmore, 
still, so far back as 1861, the Black Prince had been launched 
from the same berth, and there were several shipwrights 
working at the Berwick that day who were employed in the 
yard when the Black Prince was launched. Besides, some 
of the armour for the Black Prince was made at Parkhead by 
Messrs. Beardmore. In their new works at Dalmuir they 





would be able to build vessels of all kinds up to a length of 
800ft., and they would have, besides, a fitting-out basin and a 
graving dock, with all the best labour-saving and efficient 
appliances. He expected that in about eighteen months the 
new yard would be ready. Colonel Vickers, the chairman of 
the great firm of Vickers, Sons and Maxim, was with them 
that day, and that suggested to him that his was the only 
firm that could turn out a battleship complete—hull, engines, 
armour, and armament. The firm he was connected with 
also aimed at being able to do this, and he had no doubt the 
time was not far distant when they would send from the 
Clyde complete warships for the British Navy. 








Tue Electro-technical Society in Russia has decided to 
approach the Russian Government with the view of bringing about 
a revision of the tariff duties now in force with regard to the 





various objects required in installing the electric light. 
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RAILWAY MATTERS, 


Tur District Railway Company announces an increased 
and improved Hounslow line train service, to commence on October 
Ist. The service on the Hounslow line will be increased to a half- 
hourly service throughout the day, 


A scHEME for the construction of tramways on the 
mono-rail system in the environs of Madras, outside municipal 
limits, only waits for the settlement of a technical difficulty with 
the Madras Electric Tramways Company before being put in hand. 


Tue engine-driver, James Beames, who was severely 
injured on Friday last in the collision between the Cornishman 
express and a light engine at Westbourne Park Station, (treat 
Western Railway, died on Wednesday morning in St. Mary’s 
Hospital, Paddington. 

Between 72,000 and 75,000 Scottish miners last week 
submitted to a reduction of 6} per cent. in wages under the Con- 
ciliation Board arrangements, making their shift wage 5s. 6d. per 
day. There was no intimation of any opposition to the reduction 
at the office of the Scottish miners’ secretary at Dalkeith, 


Tue estimate for the cost of the 179 miles of extension 
in the Federated Malay States, the construction of which was 
commenced in 1896, works out to 100,380 dols. per mile. Of these 
179 miles there were open to traffic at the end of the year 82 miles. 
The expenditure on these extensions is furnished by current 
revenue of the States. 


Tue Indian railway earrtings from the commencement 
of the official year to the 9th instant are more than Rs. 40 lakhs 
behind those of the corresponding period last year. The East 
Indian, Rajputana-Malwa, Great Indian Peninsula, and Bombay- 
Baroda lines show the principal falling off. The Southern 
Mahratta and Indian Midland show increases, 


Ix hisreport on the accident which occurred at Bannock- 
burn Station, on the Caledonian Railway, on July 15th, Major 
Pringle draws attention to the weight of the chairs on the down 
line. These are stated to be 351lb, each. On main lines and for 
heavy traffic at high speeds the Board of Trade does not consider 
that chairs should weigh less than 40 lb, each. 


As a result of the severe competition of the Glasgow 
Electric Tramways to the suburban districts of Glasgow, the 
Glasgow and South-Western Railway Company announces that it 
will withdraw the suburban trains on October Ist. Last half-year 
the railway company carried a quarter of a million fewer passen- 
gers, three-quarters of the reduction being in the suburban traffic. 


Ir is reported that the unofficial data received by the 
United States Navy Department on the oil fuel tests made on the 
recent trip of the s.*. Mariposa from San Francisco to Tahiti show 
that the ran of 3438 knots was made at the average rate of 
13-12 knots an hour, over 400 tons of oil being consumed. The 
consumption is said to have been 1-55 1b. of oil per indicated horse- 
power, which is anything but remarkable. No further particulars 
are given. 

Tur chief engineer of the Natal Government Railways 
has reported to the general manager on the question of doubling 
the main line or constructing an alternative route. The report 
favours the former suggestion, and concludes by statiog that the 
existing line can be doubled and its capacity quadrupled. The 
cost of either scheme would be 34 millions, The double line 
would be the sooner productive and would best serve the other 
projected lines, 


Many of the inhabitants and ratepayers of Hove are 
greatly alarmed at the proposal of the Hove Town Council to 
introduce and work trams along the leading thoroughfares of 
the town without having, in any way, consulted the ratepayers. 
A Hove Ratepsyers’ Defence Committee has just been formed 
for the purpose of resisting the proposals of the Council, and 
with a view to their obtaining the approval of the ratepayers 
before proceeding further in the matter. 


Tur North-Eastern Railway Company, whose general 
manager and leading officials last September made a tour of 
inspection of the principal railroad systems of the United States, 
is arranging for another party of officers to visit the United States 
and report upon the working of the American railroads, so far as 
regards the handling of freight and dock traftic. The deputation 
will be composed of the general superintendent, assistant traffic 
manager, assistant mechanical engineer, and the divisional 
superintendents, 


Aw accident occurred on Monday evening on the newly- 
constructed lift on the East-hill, Hastings. The lift is cut into 
the face of the East-hill, and the cars run on the water-balance 
principle. It was opened on the day of the King’s Coronation, 
and has hitherto worked smoothly. On Monday evening, as the 
downward car was n<aring the station at the bottom of the hill, it 
got beyond control, and finished the journey with a crash. There 
were twelve people on the car, all of whom suffered in a greater 
or lesser degree. 


Tar construction of the Orenburg and Tashkend Rail- 
way has been begun from each end, and especially good progress 
is being made upon the southern section of the work. The em- 
bankments and the building of the necessary bridges have been 
begun for a distance of 400 miles from Tashkend, and nearly 
10,000 workmen are At work, most of them being navvies. On an 
average the amount of work carried out daily is 3000 cubic fathoms 
of earthwork, During the coming autumn it is expected that the 
rails will be la‘d to a distance of about 140 miles. 


In 1890 the street railway companies of the United 
States in operation numbered 789, of which 144 were electric. At 
that time there were 2895 electric cars in use, out of 32,505 of all 
kinds, and 1262 miles of track out of 8123. The total capital and 
funded debt for all roads reached £72,630,000. In 1900 the total 
for 871 street railway rore7" chiefly electric, was £204,763,975 
capital steck, and £15,572,510 funded debt, making a total of 
— over 360 millions sterling—five times the figures of ten 
years before. The returns from the operation indicate a net 
earning capacity of from 4 to 5 per cent. 


THE complete project for the construction of the 
Quetta-Nushki Railway as a light line capable of being brought up 
to the standard of other frontier railways when the circumstances 
justify it has been submitted by Mr. W. A. Johns, engineer-in- 
chief of the survey, and accepted by the Government of India, The 
length of the line is 824 miles, and the estimated cost is about 
Rs.70,00,000, or Rs, 85,000 per mile. The route selected involves 
passing through three mountain barriers, viz., the Chiltan, the 
Mashelak, and the southern tail of the Khwaja Amran range, 
which separate the Quetta Plateau from the Nushki Plain, by the 
intermediate steps of the Mastung and Sharud Plains. 


Tue Deutsche Kolonialblatt says that the Usambara 
Railway has been completed so faras Korogwe. On February 15th 
the railhead had reached the Luengera River, which waters 
the valley lying between the East and West Usambara. The iron 
bridges across the Luengera were put into place in three days by 
the aid of coloured workmen. Butas there were long-continued 
rains the opening of the line was delayed, for the section of the 
line, 10 kilometres in length along the Luengera Valley, was so 
‘uch soaked by the rain that it could not support the weight of 
the locomotives, and at the trial run the engine forced the rails 
into the earth. There the engine remained until March 15th, 
when sufficient earth had been brought up in wagons pushed by 
the blacks to restore the permanent way. 





NOTES AND MEMORANDA. 


One of the American papers devoted to the motor car 
industry has introduced a new verb, ‘‘ to automobile.” 


A Russian specialist has decided that, contrary to the 
general opinion, electric light plays less havoc with the eyes than 
other forms of artificial light. e bases his deductions on the 
fact that disease and damage to the eye are proportioned to the 
frequency of the closure of the lids. He found that the lids close 
in a minute 6-8 times with candle light, 2-8 times with gaslight, 
2-2 times with sunlight, and 1-8 times with electric light. 


A RECENT number of the Bulletin of the French 
Physical Society contains a note on a new “electric valve” for 
transforming reciprocating currents into direct currents, due to M. 
Nodon., ‘This device is based on the property, discovered by Buff 
in 1857, that an aluminium electrode plunged in an electrolyte 
offers a great resistance to the passage of a current in which it is 
the anode. The efficiency of M, Nodon’s apparatus, as measured 
by a watt meter, reaches 75 to 80 per cent. 


Ir is reported that the Admiralty intend to pursue 
their experiments with submarines further, and will order some 
additional new boats of the Holland type, which will differ very 
largely from the first boat of the flotilla now in the water. Since 
this boat was launched mechanical alterations have been continually 
introduced into the other boats as the trials with No. 1 boat sug- 
gested, and internally the machinery has been altered from the 
original in almost every respect. 


THE General Telegraphic Department of Germany has 
tested the octuplex system of typographic telegraphy invented 
by the late Professor Rowland, of Johns Hopkins Valeeatine. 
The Government will test the apparatus on all lines between 
Hamburg and Frankfort. It is claimed that the octuplex system 
will enable 18,000 words per hour to be sent over a single wire by 
twenty operators. The system now most widely in use is the 
Hughes, by which on'y 2290 words per hour can be sent. 


Tue first-class cruiser Berwick was launched bY 
William Beardmore and Co., Govan, last Saturday. The follow 
ing are the Berwick’s leading particulars :—Length between i - 
pendiculars, 440ft.; breadth, moulded, 66ft.; draught, moulded, 
24ft. 6in.; displacement, moulded, 9500 tons ; indicated horse- 
power, 22,000; speed, 23 knots; boiler pressure, 3001b.; and 
normal coal capacity, 800 tons. The propelling machinery will be 
supplied by Humphrys, Tennant and Co,, of London, and consists 
of two sets of triple-expansion engines in separate water-tight 
compartments. 


Last Friday afternoon the inhabjtants of the metropolis 
were greatly surprised to see the ‘‘ throbbing petrol motor” airing 
itself above the chimney tops. The motor was attached to a 
flying machine in which Mr. Spencer, the well-known aéronaut, 
made a remarkable trip of 30 miles from the Crystal Palace. The 
day was extremely favourable, and Mr. Spencer put the machine 
through some intzresting evolutions before he descended at 
Harrow. The machine differs in essential details from that of 
M. Santos-Dumont. Its propeller is placed at the front instead of 
at the rear. 


ALCOHOL as a source of motive power has been experi- 
mented upon by Professor Behrend, of the Technical Institute of 
Hohenheim. His experiments were made with a Koerting engine 
of six horse-power nominal, with three mixtures of alcohol, as 
follows :—({1) Alcohol denaturalised for commercial purposes ; (2) 
alcohol with benzine added to the extent of half the volume of the 
ordinary denaturalising agent; (3) the same mixture as No. 2 
with 18 per cent. benzine added. The results were as follows:— 
Quantity consumed per brake horse-power hour, mixture No. 1, 
0-595 kilogram ; mixture No, 2, 0-585 kilogram ; mixture No. 3, 
0-519 kilogram. 


A NEw speed record for steamships is claimed by the 
Americans, the steam yacht Arrow having covered the nautical 
measured mile in 1 min. 32 sec., or at the rate of 39-2 knots—44-1 
statute milesan hour. The Arrow is of the following dimensions :— 
Length on water line, 130ft.; beam, 12ft. din.; depth, 9ft. 4in.; 
normal draught, 3ft. 10in.; draught under screws, 4ft. 1lin.; normal 
displacement, 78 tons, The vessel has two quadruple-expansion 
engines, with cylinders llin., 17in., 24in., and 32in. by 15in. 
stroke. With steam at 375 lb., and at 600 revolutions per minute, 
the engines indicate about 4000 horse-power. The two water-tube 
Loilers have about 5540 square feet of heating surface. 


Tue statistical summary of vessels totally lost, con- 
demned, &c., now published by Lloyd’s Register, shows that, 
during 1901, the gross reduction in the effective mercantile 
marine of the world amounted to 806 vessels of 662,568 tons, 
excluding all vessels of less than 100 tons. Of this total, 268 
vessels of 366,584 tons were steamers, and 538 of 295,984 tons 
were sailing vessels. As regards steamers, the present return 
exceeds the average of the previous ten years by 5079 tons, 
although the number is 13 below the average ; as regards sailing 
vessels it is below the average by 260 vessels and 70,465 tons. The 
figures relating to steam and sailing tonnage owned in the United 
Kingdom are below the average by 46,000 and 4600 tons respec- 
tively, 

THE craze for automatic apparatus of railway station 
platform type is evidently not yet exhausted. An American has 
invented an X-ray machine which is operated by dropping ina 
coin. The appearance of the apparatus is similar to that of the 
Sabimaegeesh seckints commonly seen on railway platforms. 
The observer places a coin in the slot, moves a lever, puts his 
hand, or whatever he wishes to examine, into a box without any 
sides, and looks down at it through a fluorescent screen which 
forms the top of the box. The coin, on being inserted, closes the 
primary circuit of an induction coil worked by a few dry cells, and 
the vacuum tube is in a position immediately below the object to 
= observed. All that is required now is the penny-in-the-slot 

entist. 


THE report on the condition of the metropolitan water 
supply during the month of July, 1902, by the water examiner 
appointed under the Metropolis Water Act, 1871, states that the 
average daily supply delivered from the Thames during the month 
was 137,715,155 gallons ; from the Lea, 40,955,785 gallons ; from 
springs and wells, 61,639,138 gallons; from ponds at Hampstead 
and Highgate, 160,361 gallons. The daily total was, therefore, 
240,470,439 gallons for a population estimated at 6,383,914, repre- 
senting a daily consumption per head of 37-67 gallons for all 
purposes, The relative proportions of the supplies from the above 
various sources were as follows:—From the ‘hames, 57-269 per 
cent.; from the Lea, 17-031 per cent.; from springs and wells, 
25-633 per cent.; from ponds, -067 per cent. 


A report has been issued recently concerning the 
progress that has been made in preparing the great German 
technical lexicon. Dr. Hubert Jansen was commissioned to 
undertake the leadership in this great work on behalf of the 
Society of German Engineers. The report says that the getting 
together of the dictionary part of the work will be finished about 
the end of 1904. Then the arranging, looking over and ‘‘ touching 
up” of several millions of words, among which there will be 
thousands of duplicates and triplicates, will take two years at 
least. Thus, the editors hope that the manuscript will be ready 
for the Press towards the end of 1906. The ran is being con- 
tributed to by 266 German societies, by 25 English, and 25 French 
societies ; of individuals, there are 1333 German, 229 English, 
and 192 French contributors at work. The editorial staff is 
desirous of obtaining the active co-operation of all persons 
interested in any branch of engineering or technical science, 





MISCELLANEA. 


A NEW sea lock is to be constructed at Emden, of 
sufficient dimensions to allow of the entry of the largest vessels to 
the new inner harbour, and the greater part of that harbcur 
is to be dredged out to a depth of 10 to 11 metres. 


A CONFERENCE of representatives of German and 
British steamship lines running to the Plate has just been held at 
Ostend on the subject of the unsatisfactory rates of homeward 
freights, and an increase of 20 per cent. on outward freights to 
Argentine ports was decided upon. 


A NuMBER of men engaged at the iron foundry of 
Messrs. Goodwin and Barsby, Leicester, were moving some stonc- 
breaking machinery on Wednesday, when the crane collapsed, 
and fell upon five men, all of whom sustained serious injuries, 
including fractures of the legs and arms. 


Tue meetings of the Institute of Marine Engineers 
—held on the second and fourth Mondays—will be resumed on 
Monday, October 13th, at 8 p.m., when the subject for discussion 
will be ‘‘Standardising Pipe Flanges and Flanged Fittings,” 
introduced by Mr. J. R. Ruthven, convener. 


A Swanska telegram states that forty men have been 
imported by the Free Labour Association from Manchester, and 
have arrived at the Mond Nickel Works, Clydach, where a strike is 
in progress. The men, who are mostly returned soldiers, were con- 
veyed rizht into the works, and commenced work on Tuesday. 


Axsout 2500 artesian wells have been drilled by the 
Cape Colony Government during the past dozen yeais, in aid of 
agricultural development. About three-fourths of these were 
successful in striking water, usually at depths of 50ft. to 500ft. 
These wells supply from each 1000 to 50,000 gallons per day, the 
supply being raised by deep-well pumps. Most of the holes have 
been put down with diamond drills. 


Tue whole of the petitions from the mechanics, 
artisans, and labourers of the various Government dockyards 
app'ying for improved conditions of work and increased wages, 
as well as for a revision of the superannuation allowances and 
arrangements, have been sent in to the respective chief constructors 
for presentation to the Admiraty. It is understood that Mr. 
Arnold-Forster, on beha’f of their Lordships, will visit the 
dockyards shortly, and give personal interviews to deputations of 
the men. 


Neary all the sugar mills, distilieries, gasworks, 
hospitals, and manufactories in Roumania use petroleum refuse as 
fuel, as well as the State Railway, which employs it largely for its 
locomotives. During the last two years the price of British coal 
has amounted to £2 per ton. Considering that the heating effect 
of petroleum residue is about one and a-half times that of coal, and 
taking the price of coal at £2 per ton, the comparative value of 
petroleum residue is equivalent to £3aton. The average price of 
residuum is about £1 12s. and crude £1 8s. per ton. 


Tue month of August was less rainy than is commonly 
supposed. In the south and east of England it was wetter, though 
not greatly so, than the average, London itself receiving 3-69in., 
or 1-59in. excess, Many other parts of the country were rather 
dry, foursmall and isolated districts exceptionally so, for on them 
less than 2in. fell. These were Cornwall, with a strip of 
North Devon; the central part of the Southern Uplands of Scot- 
land, from the Firth of Forth to the Tweed ; Caithness and the 
East of Sutherland, and a narrow strip in the middle of the valley 
of the Shannon, 


THE report of the county surveyor of Nottinghamshire, 
Mr. E. Purnell Hooley, draws special attention to the great 
damage done to the roads by the increasing quantity of steam 
traction traffic. He contends that he can make perfectly tarred 
slag roads at the present cost of an equal quantity of ordinary 
granite, that the cost of consolidation will be about one-half of the 
present cost, and that the life of the road wil! be at least five, if 
not ten times as long as that of the present road, while from the 
public point of view the great reduction in mud and dust and the 
improved sanitary condition of the roads will be advantageous. 


We have gathered the following from an article 
speculating on the position of automobilism in 1920 in the 
Automobile Club Journal :—‘‘The policeman, instead of hiding 
behind a hedge to find someone travelling at more than 12 miles 
an hour or patrolling the street at three miles an hour, will 
regulate the traffic by flying hither and thither on a motor bicycle, 
urging slow traffic to the side and hastening forward the central 
fast traffic. The motorist who travels at less than 20 miles an 
hour down the centre will be prosecuted for obstruction.” In 
those days ‘‘ the policeman’s lot” will, indeed, not be “a happy 
one.” 


THE fine new Art Galleries, which formed so imposing 
and attractive a feature of the Glasgow Exhibition last year, are now 
being stored with the art and science objects which are to form the 
permanent collection, and the halls will shortly be ready for official 
opening. Apart from the extensive galleries occupied by paintings 
and sculpture, an engineering and mechanical section is being 
arranged in the west gallery, while in the south-west pavilion there 
will be a metallurgical collection illustrative of the development of 
metals from the ore up to the finished products. The south-west 
gallery is to be devoted to objects of textile and chemical industry. 
The west court is occupied entirely by ship models, from the very 
old Aberdeen clippers down to the latest warships and Atlantic 
‘* greyhounds.” 


Tue Board of Trade have just issued returns giving 
details of the electricity supply undertakings in the United King- 
dom. The returns are dated July 31st last, and although the figures 
are ostensibly ‘‘for the year 1900,” there are several cases in which 
they are ‘‘for the year ended March 31st, 1901.” It appears that 
the total capital authorised for these works at the end of the year 
was £10,744,944 ; the total called up at the end of the year was 
£7,619,466 ; while the loan capital borrowed was £3,180,680. The 
total expended at the end of the year was £10,954,188. The total 
receipts during the year were £1,383,779,-and the net profit for the 
year is given as £321,880. 

PRESIDING at the annual meeting of the shareholders 
of Palmer’s Shipbuilding and Iron Company, Sir Charles McLaren 
said that in the shipbuilding trade a period of comparative depres- 
sion had arrived. ‘The price of ships had fallen 10 per cent. to 
15 per cent. during the year, and there had been no corresponding 
fallin wages. It was for the workmen as well as for the owners 
to consider the line of action which should be taken to enable the 
country to maintain against the whole world our shipbuilding 
supremacy. He noticed that at the Pittsburg blast furnaces the 
output of pig iron per head employed exceeded 15 tons per week, 
as against 5 tons in this country. 


A sysTEM of pneumatic drainage has just been com- 
pleted at Stansted, Essex, being the first installation of the kind 
in this country. It is a French method of draining by suction 
districts which cannot be drained by gravitation. When the 
Stansted District Council decided to adopt the pneumatic system 
of drainage, the Local Government Board stated that they would 
not sanction a loan for the purpose until they had seen the prin- 
ciple in operation for two years. In order to introduce the system 
into this country, and to secure the Local Government Board’s 
approval, the Liernur English Syndicate have borne the whole of 
the cost of laying down the installation at Stansted, and are work- 
ing it for two years on the understanding that if at the end of 
that time it gives satisfaction, the Stansted Council will take it 
over at cost price. 
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J. O. JuTa AND Co., Capetown, Port Blizabeth, and Johannesburg. 
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Adelaide, and Brisbane. 
TURNER AND HenpDERson, Hunt-street, Sydney. 
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Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL Nuws Oo., 88 and 85, 
Duane-street, New York ; Susscriprion Nuws Co., Chicago. 
TRAITS SETTLEMENTS.—Katy anp Wasa, Limirep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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TO CORRESPONDENTS. 


4@” = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters oy inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 


instructions. 

mf All letters intended for insertionin Tax Enoinesr, or containing 
questions, should be aceompanied by the name and address of the writer, 
not necessarily for publication, but as a proof oy good faith. No notice 
whatever can be taken of y 8 icati 

4” Wecannot undertake to return drawings or manuscripts ; we must, 


therefore, request correspondents to keep copies 
REPLIES. 


M. C. H. (Barry).—Perhaps the best book for your purpose would be Mr. 
Claxton Fidler’s ‘‘ Practical Treatise on Bridge Construction,” published 
by Chas. Griffin and Co. 

W. M. P.—We have given sectional drawings on various occasions, but 
nothing like working drawings. If we are not mistaken, the English 
Mechanic gave some working drawings a year or two ago which might 
be of service to you. 

A. J. B. (Birkenhead).—Most of the firms who supply cream separators 
supply sterilisers either in conjunction with them or separately. Try 
the Dairy Supply Company, Museum-street, London (Flack’s system) ; 
R. A. Lister and Co., Dursley ; and Vipan and Headley, Leicester. 

J. H. R. R.—All you say is quite true, and past mending. Absolutely 
nothing can be done in the matter. Mr. Gladstone was by no means 
the first statesman who has made a mistake, and his conduct in regard 
to Delagoa Bay was highly approved at the time. No one then had 
the least idea that it would ever be worth much to Great Britain, nor 
would it have been but for the successful issue of the Boer war. 

Luke SHarre.—We know of no such rule as you desire, nor do we think 
it possible to make one which would be suitable to all types and 
classes of steel vessels. The weight of steel materials in the hulls of 
ordinary cargo tramps is roughly about one-half to three-fifths the 
gross tonnage, but in shelter-deck vessels, in which all the enclosed 
spaces are not measured, the proportion would of course be in excess 
of this, 

Bream (Hastings).—Your question is devoid of meaning. The actual 
“work” in the falling weight is 25 toot-tons, but it is also 300 inch- 
tons, and 3000 0-1 inch-tons. It is impossible to measure the direct 
“force” of any blow. All that can be done is to ascertain the deflec- 
tion. That being done, the pressure exerted through that distance 
can be got at. Cast iron is a material wholly unfitted for receiving 
Impact. 

VeLox.—The tool most likely to suit you is one of the hollow grinding 
machines made by the Tasker Engineering Company, of Blonk-street, 
Sheffield. A disc grinder might do, but the surface is too large for any 
machine we know of. If you only require to polish without getting the 
plates up flat, and the surface is already fairly smooth, a pneumatic 
sand-papering machine, such, for example, as that made by the Taite- 
Howard Pneumatic Tool Company, Limited, or the International 
Fneumatic Tool Company, would be the cheapest method, provided 
you have air supply. If not, a dise to which emery sheets could be 
cemented, and driven hy flexible shafting, would probably be worth 
trying. 

PerpLexep.—The answer to all such questions as yours is answered by 
the general proposition that unless motion of the steam results thereby 
there will be no motion of the machine. If we imagine the hole in the 
block empty, then the steam will rush into it by C, strike the end, 
and move the block ; it is, in fact, like an impact turbine. If, on the 
other hand, the hole in A is full of steam at the same pressure as the 
surrounding steam, then there will be no motion of steam through the 
jet, and motion of the block would not occur. (2) If the block moved 
with steam imprisoned the steam would simply remain in it as long 
as the temperature was maintained. Note that to get motion it is not 
necessary that the two surfaces should be a close fit or even in contact. 

H. J. B. (South Hampstead).—The computation of fire-values is that 
used in the naval war game. In the case of our Republique com- 
parisons, taking the 12-pounder as the common denominator, the 
values are :—Big guns = 8; Sin. == 6; 6in. = 4; 4-7in. = 2; 12-pounder 
(3in.) = 1; 4in., 3-4in., 6 and 3-pounders in proportion. If you work 
out the broadside fires on this basis you will arrive at the figures we 
gave. Having explained the system in past issues, we did not deem 
it necessary to repeat the explanation in the issue in question, In 
reply to your second query, you raise an enormous question, too 
extended to answer fully here. So far as theory goes, however, the 
displacements given for ships are always the designed displacements, 
without extra coal. The dimensions officially given for ships do not 
necessarily tell much ; for instance, it is often impossible to find out 
whether the length is extreme, between perpendiculars, or at water- 
line. Beam, again, is extreme; no figures exist to show for what 
distance this extreme breadth extends. Draught, except the mean, 
is also hard to ascertain, often indeed impossible. In addition, it is, 
or was, the practice in some navies to publish a false mean draught, 
the exact draught of a ship being a most important factor in war. All 
told, therefore, it is unsafe to deduce much from official figures. 














DEATH. 


On the 17th inst., at The Lea, Barlaston, Hamttton Owen Rewpkt, of 
Elswick, Newcastle-upon-Tyne, youngest son of the late James Meadows 
Rendel, F.R.S., in the sixtieth year of his age. 
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THE INTERPRETATION OF FACTS. 


Tue Admiralty have given instructions for the 
carrying out of experiments to test the efficiency of 
screw propellers. In some respects the under- 
taking is remarkable. It is remarkable in the 
first place, because it might have been taken for 
granted that it was unnecessary. It is remarkable 
in the second place, because if it is necessary now 
it ought to have been undertaken many years ago. 
The points of present interest are, however, the 
nature of the inquiry, and the results that will come 
of it. It is understood that at first, at all events, 
no more will be done than to try screws with very 
large blades, and to go on cutting them down until 
the highest speed of a particular ship for a given 
power is reached. The second point claims very 
careful consideration. Facts will, it is assumed, be 
obtained. How will these facts be interpreted ? 

The question is one constantly turning up in every 
branch of science; we may say, indeed, under all 
conditions of existence. The whole career of men 
and women constantly turns on their interpretation 
of facts. In physical science it is not less important 
that facts when ascertained, should be read aright, 
their true value assigned to them, and their proper 
place allotted to them. It is we think not so much 
because experiments are wrongly made and investi- 
gations improperly carried out, that erroneous 
doctrine is taught and held in mechanical and 





physical science, as because the facts are approached 
with mental bias and their true teaching and co- 
relation are lost. At last some one comes forward, 
and is regarded in the light of one making a 
great discovery because he is able to tell 
the world what certain things with which in 
a way they were already familiar, really mean. 
Instances of this are constantly turning up. One 
occurred the other day during the meeting of the 
Tron and Steel Institute at Diisseldorf. It has been 
known from time immemorial that if steel is heated 
and suddenly cooled by quenching it in cold water, 
it will be rendered hard and brittle, and it is also a 
very hoary bit of knowledge that if the steel be 
heated and allowed to cool quite slowly it will be 
made tough and soft. There was only one interpre- 
tation of these facts. Inasmuch as cooling steel slowly 
softened and toughened it, the slower it was 
cooled the softer and tougher it would become. 
Most of those present at Diisseldorf learned for the 
first time that the annealing of steel in so far as it 
means tedious cooling, is not only quite unnecessary, 
but may defeat the object in view. It suffices to 
raise the steel to some temperature near, but not 
over, 700 deg. Cent. for a minute or two, and 
then to let it cool as fast as the surrounding air can 
cool it on the ground. The fact that heating and 
cooling a piece of steel will produce a given effect 
remains unaltered. Only the interpretation of the 
fact is changed. Various other examples could be 
cited. One will suffice. In some cases it is an 
ascertained fact that a steam jacket will conduce to 
economy. In other cases it means waste. We 
have here two distinct facts. Each of these has 
been misinterpreted. On the one hand, it is said 
that because jackets are sometimes of use, they must 
always be of use; on the other, it is argued that 
because jackets are sometimes wasteful they must 
always be wasteful. Investigations carried out with 
steam engines on a small scale, such as may be 
found in many technical colleges, should always be 
regarded with doubt as to their results, or rather as 
to the deductions drawn from the figures obtained. 
It is not that the facts are not real; it is simply 
that they are liable to be misinterpreted. 

Mistakes are usually the consequence of want of 
perception of the place which a given fact ought to 
take in a crowd of facts. There is no such thing as an 
isolated phenomenon, and in the same way, and for 
the same reason, there is no such thing as an 
isolated fact. Isolation is the result of a purely 
arbitrary treatment of a continuous series of events. 
We chop certain portions out of the sequence and 
call them facts. But the facts all hang together and 
depend on one another for their existence. Itisa 
fact that a locomotive can pull a train ; but that fact 
is the result of the existence of a hundred other 
facts, such as that water boils, or that coal burns. 
Very often we cannot help misinterpreting a fact 
simply because we do not know enough to interpret it 
aright. But more frequently mistakes are made 
because we believe that we know all that can be 
known, or need be known, when dealing with a 
given series of facts; and this brings us directly to 
the existing state of human knowledge concerning 
screw propellers, or, indeed, marine propulsion 
considered as a whole. 

There is no other mechanical appliance about 
which so many myths have existed as the screw 
propeller, and this is not strange. It is extremely 
difficult to ascertain what really does take place at 
the stern or under the counter of a ship. We know 
that a great quantity of water is pushed astern, and 
all the rest is surmise. Experiments must be made 
on a small scale, mostly in glass tanks, and there is 
every reason to believe that they are misleading. 
Of two or more propellers, one is found by trial and 
error to be better for some particular ship than the 
other members of the group; but really no one can 
say with certainty why it is better. The result of 
this ignorance, a few preconceived ideas, and a fair 
knowledge of algebra, has been a host of theories of 
the mode of action of screw propellers, over which 
controversies have raged and friendships have been 
broken up. Take, for example, so-called negative 
slip. The most ingenious theories and the keenest 
disputes have raged over that which has really no 
existence. Most ships move through the water a 
distance less than the pitch of the propeller per 
revolution ; now and again one goes a little further. 
But there is actually no fixed relation whatever 
between the pitch of a propeller and the advance 
of the ship. These things have nothing whatever 
to do with each other. A given propeller, revolving 
at a particular rate, produces a certain thrust; that 
thrust will impart a velocity to the ship which 
depends for its amount on a host of conditions. It 
may happen that the thrust produced is sufficient 
to drive the ship through the water at a rate higher 
than that at which the screw would advance if it 
revolved in a solid nut; this is so-called negative slip. 
As a rule the thrust is not sufficient to propel the 
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ship so far during a revolution, and we have positive 
slip. The connection between slip and speed and 
power is indirect, not direct; and thus it happens 
that there may be very little difference between the 
efficiency of propellers with slips of 5, 10, 15, or 20 
A very careful interpretation of the facts 
is absolutely necessary before a change can be made 
in propellers with any certainty that the result will 


per cent. 


be an improvement on existing conditions. 


The Admiralty experiments will no doubt result 
in the acquisition of certain facts which will admit 
of being voluminously stated in many columns of 
The unfortunate thing is that the most 
that they can teach is that particular propellers are 
Facts about 


tigures. 


better or worse for particular ships. 
screw propulsion are never of general application. 
There may, perhaps, be one or two exceptions, as, 


for instance, a thin blade seems to be better than a 


thick one. But as regards dimensions and shape 
and proportions, what we have said holds absolutely 
true. Nomore is known about screw propellers now 
than was known to Robert Griffiths thirty years 
ago. If any one doubts this let him go into the 
yards of some of the great steel or bronze-casting 
firms in London or Newcastle or Liverpool. He 
will there find the patterns of the screws in favour 
with the superintendent engineers of many of the 
great steamship lines; and he will also find that no 
two of them are alike. There is at present no 
satisfactory theory of the action of the screw pro- 
peller which can be used as an infallible guide to 
the production of screws which will give the best 
possible results. There are probably no physical 
facts in the world so limited in their range or so 
narrow in their interpretation as those connected 
with steamship propulsion. 


THE INSTITUTION OF CIVIL ENGINEERS IN CAPE 


COLONY. 


WE learn from our Special Commissioner that, for 
the first time on record, a gathering of members 
and associate members of the Institution of Civil 
Engineers in South Africa took place on the 23rd of 
last month. It happened at Capetown, and included 
only those who are engaged in their profession in 
and around that city. The occasion was a dinner 
given to Mr. John Brown, M. Inst. C.E., C.M.G., 
the veteran Engineer-in-Chief of the Cape Govern- 
ment Railways, by his fellow-members, to com- 
memorate his election to the Council of the Institu- 
tion of Civil Engineers and the honour recently 
conferred upon him. 
Apart from the primary object of congratulating 
Mr. Brown, the meeting had a further end in view. 
This was the promotion of a closer intimacy between 
the members of the profession living and working in 
the neighbourhood ; and it is hoped that the recent 
dinner has laid the foundation fora series of periodical 
reunions. This should have a beneficial effect not 
only on those who already belong to the Institution, 
but should tend to strengthen the Institution in this 
growing Colony. There are hundreds of engineers 
scattered all over the world who have done and are 
doing valuable work, the nature of which qualifies 
them for membership or associate membership, 
provided, of course, that they can pass the neces- 
sary examinations and tests, but who are unac- 
quainted with the methods of the Institution, and 
are too far off to care about entering into a lengthy 
correspondence on the subject, and who in conse- 
quence have not joined that organisation. If in our 
various colonies and other large centres the local 
members of the Institution would get into the way 
of foregathering from time to time, other local 
engineers, who for years have been on the point of 
applying for membership, would have an incentive 
to do so; for there would be in their midst a tangible 
organisation to which they could address them- 
selves, and among the members of which they would 
doubtless find friends who would obtain for them the 
necessary application forms and certify to their 
qualifications. When a few years ago the Institu- 
tion of Civil Engineers decided to elect to the 
Council certain colonial members, it took a very 
wise step in the interests of engineering and of 
itself. There are weak points, however, in the 
manner in which this is carried out, as by the 
present methods of election it does not follow that 
the man chosen is of necessity the most suitable 
man for the post. If colonial members of the 
Council are a necessity—and such is undoubtedly 
the case—their use must lie in the fact that they 
adequately represent the Colony for which they are 
acting. Such being the case, the election of colonial 
members of Council should be in the hands of the 
local members of the Institution, who are the only 
people who can judge as to their requirements in 
this respect. Under the present system it some- 


times happens that an uopopular man is chosen, in 
which case more harm than good is done by his 


into touch with the central bo 


corresponding secretaries 
there exists a nucleus of members. 


systematic secretarial work. 
ment is not a permanent one. 


Again, his appoint- 


associate members who have energy and inclination 
to work for the Institution, and who would be 


preferably for a nominal fee, to keep in touch with 
the secretary in Great George-street, to report to 
him, and, above all, to give assistance and advice to 
candidates for membership or transfer. If in each 
important colonial centre there were to be a corre- 
sponding secretary, or “consul,” or whatever one 
may choose to call him, the Institution would 
strengthen its own hands and render an immense 
service to colonial engineers. 

The enthusiastic meeting which welcomed Mr. 
John Brown's election as member of Council goes 
far to prove the good effect of appointing the right 
man in a community where the members up 
till then had never made any attempt to foregather. 
And it was strange that until that evening, although, 
with one or two exceptions, all these gentlemen had 
been engaged for years in their professional capacities 
within a small radius from Capetown, many of 
them were total strangers to each other until that 
evening. Of the work carried out by Mr. John 
Brown, it is interesting to note that he has been 
attached to the Cape Government railways for 
twenty-nine years. At the time of his joining the 
company the total length of the line was 70 miles. 
At the present day it amounts to 2722 miles, and its 
weekly earnings have exceeded £150,000. Itclaims 
to be the longest line, belonging to one com- 
pany, in the world. Mr. Brown laid the first length 
of 3ft. 6in. gauge railway in the Colony. This has 
now become the standard gauge throughout South 
Africa. 


CANADIAN RAILWAY EXPANSION, 


THE phenomenal prosperity of Canada has brought 
the question of railway expansion to the front. The 
rush of immigrants has been enormous; the land 
under crops in Manitoba and the North-West 
Territories shows a great increase, and in spite of 
elaborate preparations the railways have to admit 
their inability to cope with the situation. In the 
United States the railway has generally gone in 
advance of the population, but in Manitoba and the 
Territories the population is outstripping the railway. 
Railway service has certainly been rapidly extended, 
but there is a fear that during the next month or 
two ‘“‘intending settlers may be discouraged by the 
choking of the existing lines.” The general manager 
of the Canadian Pacific Railway has given notice 
that even in dealing with this year’s harvest there 
will be a renewal of the chronic blocking of traffic 
on that line when the crops are moved for shipment. 
The coming years will see the deadlock become 
more and more pronounced, but if the Toronto 
Globe is to be credited, the Manitoba Government is 
not disposed to grant charters for railway construc- 
tion inahurry. There appears to be a feeling against 
accepting offers which would divert at least some of 
the traffic to the American lines and ports. Cer- 
tainly an application for permission to build an 
extensive railway system which would connect 
many of the farming districts of Manitoba with the 
American lines at the boundary was refused last 
session. It was understood that the Northern 
Pacific Railway supported the scheme, and asked 
for neither land grants nor subsidies. Yet there is 
something in the contention that the Canadian West 
can never attain to full development without utilis- 
ing American routes to the Atlantic seaboard. A 
large volume of American traffic from the Western 
States passes across Southern Ontario on its way 
eastward, and the geographical situation of Mani- 
toba should induce that province also to utilise all 
available means of transport, whether Canadian or 
American. The Canadian railways are not likely to 
be injured, even in the future, by such a policy; 
and meanwhile, as their transport capacity is at 
present overtaxed, the progress of Manitoba will 
itself be checked by delay in the provision of ade- 
quate facilities for the distribution of its products. 





election, as the effect is rather an estrangement 


than a drawing together of his local colleagues, At 

the present day the Institution, as a great national 

professional organisation, should carry on its work 

on Imperial lines, and do anything in its power to 

strengthen the relations between its members in 

far-off countries, and to es them more closely 
y. 


Besides electing colonial members of Council, 
the Institution would do well to appoint local 
in all centres where 
Doubtless the 
local member of Council himself will often be willing 
to correspond with the Institution at home ; but he, 
by reason of his office, will always be a man at the 
top of the engineering tree, whose time is extremely 
valuable, and who cannot be expected to undertake 


But in all these 
centres there will be found younger members or 


willing either for the honour and glory entailed, or 


<== 
the Manitoba Government does not justify it j 
undertaking large railway expenditure on jts Bg 
account, and therefore there seems the more py 
for accepting the assistance of private enterprise 4 
North of the Great Lakes is an enormous tract of 
country stretching up to Hudson’s Bay which i, 
practically unknown. In its more northerly part i 
is altogether inhospitable and unattractive to man. 
but in the more temperate zone near to the Lakes 
are stretches of agricultural and mineral groynq 
which would be promptly peopled if only facilities 
of communication were provided. The Canadian 
Government has equipped a party which will begin 
at once the exploration of the vast wilderness lying 
north of the Great Lakes ; and this seems to indicate 
that the project for a Hudson Bay Railway, whigh 
has been a dream for many years, may become g 
reality in the near future. Knowledge of the region 
is somewhat indefinite, but it has been place 
beyond doubt that the section is wealthy, with 
deposits of coal and ore, with great forests, anq 
with land suitable for agriculture. The task of 
surveying these extensive tracts will be stupendous 
and the ins th Government does not expect that 
the labours of the surveying party will be com. 
pleted within two years. Although Canadians 
realised the wealth of the Hudson Bay country 
and talked about a railroad for it for more than 
twenty years, they were finally forced to stand aside 
and watch American capital do the business, The 
first step was taken something over a year ago, 
when a road was built north from Sault Ste. Marie 
into the forests in the Moose River country chiefly 
to carry pulp to the mills at the “Soo.” With g 
railway, the better part of the country, now a desert 
waste, might, it is said, become one of the richest 
agricultural sections of Canada. The argument 
made against its agricultural development is that 
short seasons would make diversified agriculture 
impossible, and that grain would not thrive. Those 
familiar with the country, however, report that the 
season along the Moose River is not so much shorter 
than that of Manitoba, one of the greatest wheat 
belts of the world. 


THE GLASGOW TRAMWAY ENGINES. 


In 1899 the Glasgow Corporation asked for 
tenders for four steam engines intended to drive 
dynamos supplying current to. the tramears on a 
very extended system of tram lines in the city and 
its immediate suburbs. The inner history of the 
|contract will probably never be written. Mr. 
Parshall advocated the contract being let to the 
E. P. Allis Company of the United States. The 
suggestion that a very large sum of the Scottish 
taxpayers’ money should go to pay American work- 
men was unfavourably received by many members 
of the Corporation. In the end the contract was 
|divided. Two of the four engines required were 
| made by the E. P. Allis Company, and two by J. 
| Musgrave and Sons, Limited, of Bolton. A great 
|deal has been said with more or less _bitter- 
ness about the engines since they were put 
to work. To this we need not refer further. 
Recently Professor Barr, of Glasgow University, 
was called in to test the performance of the engines 
and report. The report was written and forwarded 
to Mr. Young, the engineer of the Glasgow Cor- 
poration. It was understood that the report should 
be regarded as private until it had been laid before 
the corporation, and its publication sanctioned by 
that body. The ink was hardly dry on it, however, 
before its substance in essentials was made the 
subject of an article which appeared in the pages 
of a contemporary, misquoting the figures, giving 
high praise to Mr. Parshall, and exalting the 
American engines at the expense of those made in 
England and Scotland. Indignant contradictions 
from the English and Scotch engineers concerned 
led to the prompt publication of corrections, and 
subsequently of a long article, which went far to 
reverse the situation. Until Professor Barr’s report 
was in our hands we did not think it expedient to 
comment at all on the affair. We have not even yet 
received a copy of the report, but in the last issue 
of the Scottish Electrician—a monthly journal—we 
find what purports to give all the results actually 
obtained by Professor Barr, and we have no doubt 
that this abstract is correct. Its deficiencies are 
simply matters of detail as to methods of carrying 
out the experiments; important, no doubt, but not 
necessary for the moment. 

We are not quite sure as to how Professor Barr 
desires this report to be taken. If it is intended to 
be an exhaustive comparison of the thermal and 
electrical efficiency of the plant in the power-house 
of the Glasgow tramways, then it falls short of its 
author’s standard. _If it is intended merely to give 
a general idea of what takes place, then it is good 
enough of its kind. But it must not be forgotten 








It is admitted that the present financial condition of 





that rough-and-ready reports may easily be mis- 
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sted and erroneous deductions drawn from 
them. Indeed, as we have said, this has been done 
- this case already. We find that in essentials 
sesumptions take the place of facts proved to 
Hemonstration by direct experiment. Thus, for ex- 
ample, we have the Musgrave engines No. 3 and 
No. 4 tested, the first for four hours, the second for 
three hours. The mean indicated horse-power of 
the first was 3590, and of the second 3840 horses. 


yepresel 


The brake power 18 given for the first as 3460, and 
for the second as 3716. But Professor Barr states 
that there was no possible method of measuring the 
brake horse-power, that he has simply estimated it, 
and be gets at his figures by another estimate of the 
efficiency of the dynamos, about which he, of course, 
hag no facts to go upon. He knows the indicated 
horsepower of the engines and the electrical out- 
ut of the dynamos in horse-power — although 
we are left quite in the dark as to how he 
ascertained the latter with accuracy — and he 
can ring the changes as he pleases between 
the efficiency of the dynamos and the brake horse- 
power of the engines—that is to say, the net power 

ut by the engines into the dynamos. So long as 
it is clearly understood that the figures given in the 
report are simply the output of Professor Barr's 
personal convictions — no harm can be done ; the 
danger lies in regarding the report as holding the 
reputation of a really scientific document. It will 
be seen that, deducting the so-called brake horse- 

wer from the indicated horse-power, we have for 
each engine 130 indicated horse-power as the 
unloaded power. Unfortunately, we have few figures 
to guide us. All the four engines are compound, 
with cylinders 44in. + 88in. x 5ft., and make 75 
revolutions per minute. The boiler pressure is 150 lb. 
per square inch. We do not know what the average 
effective pressure in the engines is when working 
up to full power ; but, whatever it may be, according 
to Professor Barr, a little more than one-twenty- 
eighth of that pressure sufficed to drive No. 3, and 
a little more than one-thirtieth sufficed to drive 
No.4 at full speed. This seems to mean that 
these very large engines, with 100 ton fly- 
wheels and bearings of unprecedented dimen- 
sions, can be driven at about 750ft. of piston 
speed per minute with less than 1 lb. effective 
pressure per square inch —-referring, of course, the 
whole of the work to the low-pressure cylinder. It 
is not necessary, we think, to say more on this 
point than that the result appears to us to be next to 
incredible. However, we know that it is the unex- 
pected that happens, and we content ourselves with 
laying the figures before our readers. 

Turning now to figures which really have a basis 
of ascertained fact, we find that the steam used per 
electrical horse-power per hour was 14:4lb. for 
No.3 and 14:2lb. for No. 4. An example of the 
way in which Professor Barr has been driven to use 
figures instead of facts is supplied by his statement 
of the combined efficiency of the engines and 
dynamos, which he gives for both sets as 93 per cent. 
But the mechanical efficiency of engine No. 3 is 
given as 96 per cent., and that of No. 4 as 97 per 
cent. The difference has no foundation outside the 
purely arbitrary assumption that the friction horse- 
power of both engines was the same, namely, 
130 horses. 

Turning now to the Allis engines, which are 
No. land No. 2, we have indicated horse-powers 
3630 and 3630. The brake horse-power is estimated 
at 150 for No. 1 and 170 for No. 2. What we have 
just said, of course, holds equally good of these 
engines. The dynamro efficiency is assumed to be 
96 per cent., and the mechanical efficiency of the 
engines as 96 and 95:5 per cent. respectively, and 
the combined efficiency of engine and dynamo No. 1 
923 per cent. and No. 2 91:7 per cent. Leaving 
the fairyland of pure assumption and taking facts, 
we find that No. 1 engine used 13:2 lb. of steam per 
electrical horse-power per hour, and No. 2 used 
13'61b. per horse per hour. According to these figures, 
the American engines, taken together, used 0-9 lb. 
more steam per electrical horse-power per hour than 
the English engines taken together. 

Now, it must be borne in mind that the trials 
were of very short duration. That of No. 1 lasted 
three hours ; No. 2, only two and a-quarter hours ; 
No. 3, three hours; No. 4, three hours. When we 
remember how much the load fluctuates, it will be 
readily understood that the entire report must be 
taken for just whatit is worth. A very small error, 
for example, in estimating the level of the water 
in the boilers at the beginning and end of the trials 
might entail a considerable error. Possibly, how- 
ever, the steam consumption was ascertained by 
measuring the discharge from the hot well. The re- 
port as it stands cannot, and indeed does not claim to 
be scientifically accurate. It does, as we have said, 
give the results of a comparison of a number of 
Indicator diagrams, watts, and pounds of water 
passed through tanks. The figures, as far as they 





go, do not appear to show that any one of the 
engines tested is sensibly better or worse as regards 
steam consumption than its fellows, and just in so 
far they demonstrate that the Glasgow Corpora- 
tion gained absolutely nothing by going to the 
United States for engines which cost a great deal 
more money than have engines made in this 
country. 


PIG IRON. 


ENGINEERS are beginning to ask how long the present 
unusual high prices for pig iron, and especially for 
foundry descriptions, are likely to last. And well they 
may do so, since the high rates which have existed for 
some time past, and which seem to be getting more and 
more pronounced, are unpleasantly handicapping them as 
regards the tenders which they send in for engineering 
contracts requiring free use of such material. There is, 
however, one satisfactory feature about the present posi- 
tion, and that is that it seems to have arisen from an 
increasing British demand for pig iron, owing to the 
activity of the engineering and other consuming indus- 
tries, no less than from a better foreign demand. A 
steady rise in Scotch warrants has been in progress ever 
since the year opened, and, taking Scotch G.M.B. for 
illustration, the upward movement during the year has 
been thus: January, 49s.; February, 51s. 10d.; March, 
52s. 9d.; April, 58s. 9d.; May, 53s. 6d.; June, 54s. 4d.; 
July, 563.—these being the averages of each month. 
During the present week Scotch warrants have reached 
58s., and have, indeed, gone several pence beyond that 
level. The advance in Cleveland iron has also been 
steady since the opening of the year, and the same may 
be said of Staffordshire, Northamptonshire, Derbyshire, 
and Lincolnshire sorts. It is probable that this year 
more iron will be smelted in the world than ever before ; 
it is certain that this will be the case in America. Yet 
this material seems to be scarce alike in America as in 
our own country, and also in France and Germany. Two 
years ago it seemed as if America were going to swamp 
our markets with her production. In 1900 she sent us 
94,282 tons, and took from us only 45,000 tons of special 
brands. This year the position is reversed. The 
American coal strike has had something to do with this, by 
limiting the production of foundry pig iron in the States ; 
but the requirements of the Steel Trust have probably 
been the principal factor in the situation. How long the 
upward movement of British crude iron values is going 
to last we will not attempt to prophesy. Some estimates 
consider that the tendency will continue to be in an 
upward direction until the close of the year. We should, 
however, advise engineers to be careful how they con- 
tract for large forward orders, and to proceed, for the 
present at any rate, somewhat tentatively, as there is 
sure to be a reaction sooner or later from the present 
unusual condition of semi-famine and of fancy prices. 
As regards pig iron, the iron trade is fast getting back to 
the level of the trade boom of two years ago. Unfor- 
tunately, however, engineering prices are not rising to the 
corresponding extent that we should like to see. 








DOCKYARD NOTES. 





THE painting grey of British warships is now a fait accompli, 
the Europa and Spartiate being both done all over in this 
tint. We hope, therefore, that the reformers are satisfied. They 
demanded the change, it will be remembered, chiefly because 
it would stop naval officers getting promoted because they 
painted ships nicely. With ships painted like German ships, 
merit alone would bring promotion, and it would be 
‘‘Gunnery, gunnery, gunnery,”’ all day long. Alas, for fond 
anticipations! Already a naval agitation against the new 
khaki has set in; the plaint of the malcontents being that 
the new colour scheme will be ruinously expensive, and take 
so much attention that more important things are likely to 
have to be neglected. Our sincerest sympathies go out to the 
reformers. 





Some patent fire-extinguishers have been experimented 
with in Portsmouth Dockyard. The tests were severer than 
any likely to be found in battle, and as the extinguishers 
triumphed, their success may be considered established. 





Tue Empress of India has been made rear-admiral’s flag- 
ship in the Home Fleet, in place of the Resolution. The 
reason for the change has not been made known. The ships 
are sisters. 





Tur Surly has been running some more trials with liquid 
fuel, and the results have been regarded as so valuable that 
they have been made ‘‘ strictly confidential,’’ lest the ordinary 
ofticer concerned should get to know, and by some incautious 
word help an inquisitive Press to gain some inkling of results. 
We believe, however, that the discovery has been made that 
possibly France, Italy, Russia, and Germany have, after all, 
fitted their ships for liquid fuel during the last ten years 
with some other object than trying to induce this country to 
adopt something useless. This is a serious matter. The 
pity is that the Admiralty never thought of making our 
adoption of Bellevilles confidential. What a lot of trouble 
that would have saved ! 





Tur programme for the next Belleisle experiments 
includes :—(a) Shell attack over engine-room gratings; (6) 
attack on acasemate witha gun properly mounted and—so it is 
said—a shell placed in the muzzle of the gun to represent a 
shell leaving the muzzle on firing. This detail is so 
ridiculous that it must be due to a misprint, we fancy. As 
regards ascertaining the effect of a shell bursting against a 
casemate, no experiment could be more useful. 





UNIVERSAL peace, so far as local option will take it, being 





now assured in South America for at least several months, 
Chili is trying to turn its warships into the material necessary 
for the production of ploughshares. Japan, it is reported, has 
expressed a willingness to treat on the ‘‘ no-reasonable-offer- 
refused ’’ system. The cash price of the Capitan Prat is 
£625,000, of the Esmeralda, £500,000. We donot know what 
the Esmeralda originally cost, but the first cost of the 
Capitan Prat was about £391,000. That wasa good ten 
years ago. There are points about peace that some folk 
would never have suspected, and the most Jingo Admiralty 
might see a value in its application—on Chilian principles—to, 
say, our Admiral class. The six, on this system, would bring 
in ten million pounds. 





THE rumour that the Kaiser has ordered the new German 
battleships ‘‘H’’ and ‘J’ to be named Crete-a-Pierrot 
and Gonaives, in memory of the great naval victory over the 
Haitians, is, we believe, premature. 


Houuanp has started its own naval annual. The title is 


“¢Oorlogsschepen.’’ 


THE Russian warship Nikolai I. has gone to join the 
squadron that Russia maintains in the Mediterranean. 


Iris stated that a Russian warship in the Black Sea 
recently sent aman ashore in an aérial boat, which then 
turned about and went back to the ship. Probably it was 
only one of the navigable balloons now so plentiful, but the 
incident indicates that we are by no means the only country 
in which aéria] navigation awakes study. 








MR. HAMILTON RENDEL. 





Txat illustrious engineer, Mr. James Meadows Rendel, 
whose name is closely associated with several of our greatest 
harbours, had four sons, who have all risen to eminence in 
the same profession as their father, Sir Alexander Rendel, 
of Great George-street; Mr. George Rendel, at one 
time managing partner of the Elswick Ordnance Works, 
and afterwards Professional Civil Lord of the Admiralty ; 
Lord Rendel, also associated for many years with the 
famous Newcastle firm; and Mr. Hamilton Rendel, 
for a long time manager of the engine works at Elswick, whose 
death occurred on Wednesday, 17thinst. Although there can 
be little question that personal influence and assistance con- 
tributed to the fact that these four brothers have become 
famous, it is not to be denied that they have all shown remark- 
able ability in the different branches of their profession. Mr. 
Hamilton Rendel, who was in his sixtieth year, entered 
Elswick as the assistant of Mr. Westmacott, and on his retire- 
ment succeeded to the chief position. He was not married, 
and was of a rather retiring disposition, so that he was far less 
widely known than his brothers. He devoted a great deal of 
attention to his business, and his value was fully recognised 
and appreciated by his company. 








A Lone Run wiTHovT A Stop ON THE LONDON & NORTH-WESTERN 
RatLway.—A remarkable run was made by the special London 
and North-Western train, which carried the Earl of Dudley and 
his suite from London to Holyhead on Wednesday. The train 
comprised five vehicles, including a family carriage, a composite 
coach, two Royal saloons, and a brake van, and the journey of 
264 miles was accomplished without a stop. The engine was one 
of the new compounds, the Queen Alexandra. The time occupied 
was five hours and three minutes. The statement that this con- 
stitutes a record run on this line is untrue, as on September 8th, 
1895, the Ionic, compound engine, took a train from Euston to 
Carlisle, 299} miles, in 353 minutes without a stop. The latter 
run was purely experimental. 


THR Marconi SysteM.—The Germans are evidently alarmed at 
the enterprise of the Marconi Wireless rr Company, 
which “has entered into a contract with Lloyds, the apparent 
object of which is to secure for the Marconi wireless telegraphy 
a monopoly comprising the whole globe.” It is evident, says the 
Koelnische Zeitung, that such a monopoly must arouse economic as 
well as political misgivings; and objections have, indeed, been 
raised in various quarters against the grant of such a monopoly. 
An action by one single State did not appear cpg since the 
transmission of messages over sea is essentially an International 
matter, for which regulations can only be made by International 
Conventions and by the consent of all interested Powers. Start- 
ing from this idea, Germany has taken the initiative for Inter- 
national proceedings, and addressing herself, in the first place, to 
England, France, Russia, Italy, Austria-Hungary, and the United 
States, has proposed a meeting of delegates, who, in verbal inter- 
course, shall pave the way for a Convention on this important 
question, and work out a programme by which an International 
Conference, to be called together later on, might base an Inter- 
national Treaty, fixing the conditions on which stations for 
International wireless telegraphs shall be permitted. The sugges- 
tion of the German Imperial Government has met with a friendly 
reception on the part of the Powers just mentioned, and it is 
expected that their delegates will shortly meet. The other 
Powers with a sea coast will probably be called upon to become 
parties to the eventual agreement, as soon as the delegates have 
drawn up their working programme, 


FINLAND’s INDUSTRIES.—According to the official statistics for 
1900 the number of Finnish workmen employed in the worksho 
and factories in the little Grand Duchy amounted to 41,213 in 
the towns, and to 39,343 in the country ; in the case of the towns 
there was a decrease of 9-92 per cent., while in the country there 
was an increase of 3-28 per cent., as compared with the returns 
for 1899. In the value of the output there was an increase of 
£1,140,000, or at the rate of 11-02 per cent.; the output of the 
towns decreased from £6,529,378 to £5,999,226, or a fall of 8-12 
per cent., while the output of the works and manufactories in the 
open country showed a rise in value from £4,343,674 to £4,953, 685, 
an increase at the rate of 14-04 per cent. The number of new 
workshops opened in the towns was only 27, making the total 
number of such centres 3152, while during 1900 there were added 
69 new workshops, &c., to those already existing in the country, 
aud the total was raised thereby to 3524. In 1897-1898 the 
number of workmen had increased very much, and this explairs 
the fact that during 1900 there was a great falling off in their 
numbers ; in fact, since 1893 this was the first case of such a fall- 
ing off. The number of steam engines employed rose from 914 to 
955, and the horse-power rose from 30,025 to 36,623, or a rise of 
18-02 per cent. This increase in the machine power, coup’ed with 
the decrease in the number of workmen employed, shows that the 
Finnish industries are moving in the direction of substituting 
machinery for manual labour. Of the towns, Helsingfors headed 
the list with an increase of production amounting to £133,/83 ; 
then follow Abo, Wasa, Bjiirneborg, Jakobstad, and Kotka. 
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LATHE FOR 


THOMAS RYDER AND SON, BOLTON, ENGINEERS 


HIGH-SPEED 





STEEL 








DOUBLE BACK GEARED LATHE. 


THE illustration above represents a 25in. powerful double 
back geared lathe recently completed by Thomas Ryder and 
Son, of Bolton, and intended for use with high-speed steel. 
The bed is 40in. wide, and to get over the disadvantage of the 
cross set of the carriage owing to this width of bed the 
makers guide the carriage along the bed by the front shear 
alone, and it is adjusted by a long steel taper key. This is 
following very closely upon the idea developed by Messrs. 
John Lang and Sons, and already fully described in these 
pages. The carriage has square slides, and is gibbed under 
the bed both at the front and the back. An auxiliary tool 
rest is supplied, which can be carried on either wing on the 
carriage for turning work up to the full capacity of the lathe 
that will not pass over the carriage. 

The loose headstock is of heavy construction. It has a 
5in. spindle, and is bolted down to the bed at four points. 








that the floor boarding will come against it neatly. To 
facilitate the removal of the chips at the back of the bed, 
dirt holes have been cast in at the floor level. The fast 
headstock has two ratios of back gearing, and the cone 
pulley has six steps, from 194in. to 38in. diameter for a 5in. 
wide belt. The spindle is of high carbon steel, and revolves 
in phosphor bronze bearings. The front neck is 9in. diameter 
by 12in. long, and the rear neck 5}in. diameter by %}in. 
long. 








MASONRY BRIDGES ON THE PENNSYL- 
VANIA RAILROAD, U.S.A. 
Tue Pennsylvania Railroad is very generally looked upon 
in foreign countries as the leading American railway, the 
highest example of American practice in construction and 
operation. This is correct in a large degree, although many 
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Fig 2. Piers of Trenton Bridge 
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The feeds are driven by change wheels with three quick | other trunk lines approximate very closely to Pennsylvania 
changes by means of a handle in front of the fast headstock. | Railroad standards. But this road, like all the leading rail- 
Friction is used to set the feeds in action, but they are | ways, is not satisfied with existing standards, but has spent 
arranged in such a manner as to give positive cutting. | —and is continuing to spend—enormous sums of money in 
Some 6in. or so of the bed being below the floor line, a rib | improving its line. The extension of four lines of rails, new 
is run round the lower portion of the bed, and is arranged | terminal yards, new automatic block signal apparatus, &c., 





involve large expenditures, while at several’points the line is 
being straightened at great expense, some of the straightening 
works consisting of direct lines or ‘‘cut-offs’’ to take the 
place of circuitous lengths of the road. In the construction 
of these works, as well as in the regular work of rebuilding 
the older bridges in accordance with the requirements of the 
heavy engines, wagons, and trains now in service, one of the 
important features is the almost exclusive use of arched 
masonry bridges instead of steel structures. The main pur- 
pose of this is practically to eliminate the work and expense 
of inspecting, painting, repairing, and renewing steel struc- 
tures, which items are a continuous charge in the main 
tenance of a railway. With the masonry bridges also there 
will be a continuous and unbroken roadway. 

On the Trenton cut-off there will be a stone bridge of 
eighteen arches, crossing the Delaware River. The bridge is 
on a skew of 774 deg., but the arches are built on a false 
This is the practice followed 


skew with ribs 4ft. 4in. wide. 
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Section of Skewback 


vation West’ End of Bridge 


in all the skew arch bridges on this railway, as it is very much 
cheaper than cutting stones to the skew, and gives equal 
strength. There are twelve of these ribs, the bridge being 
52ft. wide over the arches, or 50ft. between coping courses, 
which are 2ft. wide. The bridge carries four lines of rails. 
The total length between abutments is 1230ft. The maximum 





St 
=— 
pigh-¥ 
above 
there | 

All 
with 4 
43jft. 
and @ 
on al 
packit 
railwa 
the 
top o 
sah 
the Pp! 
wide, 
These 
divide 
piers, 
packl 

Fig 
show! 

skew! 
dime! 
lengt 


witl 
fou! 
the 
att 
fct 
dra 
241 
ske 
tot 
sid 
plu 
jin 
ove 


the 


— cr 


anmaea& @ 





Supt. 26, 1902 


THE ENGINEER 


309 








r line is above the springing line of the arches, 24ft. 
an low water. The foundation work is simple, as 
d rock bed only a few feet below the water. 


high-wate 
above me 


¢ is a soli : : Maser ‘ 
aT of the arches are alike, 60ft. span at the springing line, 
with a rise of 12ft. They are segmental, with a radius of 


3itt. The thickness of the arch ring or sheeting is 3ft. 3in., 
and above this is a stone backing, which is now being used 
. all bridges of this kind in preference to the concrete 
vecking used on some of the earlier stone arch bridges of this 
milway. ‘The level of the base of the rails is 7ft. above 
the intrados of the arch at the crown, and 7ft. Gin. above the 
top of the backing over the piers. The top of the coping is 
at the same elevation, there being no parapet walls. Most of 
the piers are 8ft. wide at the top, but two of them are 22ft. 
wide, and have refuges for the platelayers or workmen. 
These Wide piers are separated by the six middle arches and 
divide the bridge into’ three parts of six spans each. The 
ers are faced with first-class ashlar masonry and have a 
hacking of second-class masonry. - 
Fig. 1 gives a partial elevation at the west end. In Fig. 2 is 
shown the design of the 8ft. piers, with the positions of the 
skewbacks or haunch blocks for the ribs. The form and 
dimensions of the skewbacks are also shown. The curved 
Jength on the extrados and intrados is made up as follows :— 


Extrados. Intrados, 
ft. in. ft. in. 
88 ring stones 2ijin. = 68 1 - 
$s rirg stones, 20in. — - oe 4 
40 joints, jt. ‘  . 10 10 
1 key = 2 2 pend 2. oO 


Total a whe 7h 1] Oo 2 

Another piece of straightening work, which includes also 
widening the line for four lines of rails, has stone arch 
bridges of one to four spans in length over all roads and 
streams. A three-span bridge of this kind crossing a public 
road and the Little Conemaugh River at Summerhill is 
shown in Figs. 3and 4. The quantities in this bridge are as 
follows :—13,855 cubic yards of excavation, 3318 cubic yards 
of back filling, 1173 square yards of covering, and 14,144 
cubic yards of masonry. 

The Summerhill bridge has three spans of 60ft., the arches 
being segmental, with a rise of 20ft. and a radius of 32ft. 
fin. The bridge is on a skew of 60 deg., but the skew is 
taken out by means of twelve arch ribs 4ft. 2in. wide. The 
arch rings or sheeting are 3ft. thick, and the keystones are 
3ft. 3in. thick or deep. The ribs are fastened to each other 
with wrought iron clamps at the keystones, and at each of the 
four voussvir's on each side of the key. These are shown in 
the cross section. The skewbacks are 4ft. long, 22jin. high 
at the back, and Yin. in front, with an inclined bearing sur- 
fce 3ft. long. Through the haunches are laid Gin. cast iron 
drain pipes ; the piers are built up in courses of 22in. and 
din. in height, with a 24in. belt or coping course under the 
skewbacks. The faces and lower ends have a batter of din. 
tothe foot, while the up-stream end has a cut-water with 
sides battering 2in. to the foot. The spandrel walls are 
plumb, and are built up in courses of 2U0in. and 18in., with 
jin. joints, as in all the masonry. The bridge is 52ft. wide 
over the copings, which are level with the rails, as shown in 
the cross section. The length of arch along the extrados 
and intrados is as follows :— 
Intrados. 


Extrados, 
i ft. 


ft. in. 
44 ring stones, 214 in. 80 } 
ring stones, 20,in.  .. - = -- isd 
1 key stone a F 2 ith 
46 joints, jin, 4 





Total 83 
Another long stone arch bridge, also carrying four lines of 
rails, has been built across the Rariton River. This is com- 
d of eleven spans of 66ft., eight of 51ft., one of 56ft., 
and one of 72ft. It replaces a steel bridge, five of whose piers 
have been cut down at the top and incorporated in the new 
structure. The 51ft. arches have a rise of 25ft. Gin., and 
arch sheeting 3ft. thick. The 66ft. arches have a rise of 33ft., 
and arch sheeting 3ft. 4in. thick. The 72ft. arch has a rise 
of 24ft., a radius of 39ft., and sheeting 3ft. 4in. thick. All 
the arches are segmental, and all are plain arches, with the 
exception of the 72ft. span, which has a skew of 63 deg. 
This arch is built with thirteen arch ribs 4ft. 2}in. wide, 
fastened together by wrought iron clamps, as in the Summer- 
hill bridge above noted. All ring stones are laid with Ijin. 
mortar joints. 


The piers are 8ft. thick at the top for 51ft. arches, and ft. | 


for the 66ft. arches. The facing is of rough-faced ashlar, 
with second-class rubble masonry backing. All are built on 
rock foundations a few feet below the bed of the river. 
The spandrel walls are of rough-faced ashlar masonry, 
laid in 22in. courses. 

The largest and longest stone arch bridge yet built by the 
Pennsylvania Railroad is that crossing the Susquehanna 
River at Rockville, the length of this being 3820ft. between 
the abutments, with forty arch spans of 70ft. The bridge 
carries four lines of rails, and is a short distance from the 
old iron bridge, which had twenty-three spans of 160ft. 

The arches are all of 70ft. span, segmental, with a radius of 
40ft. 4in. and a rise of 20ft. The sheeting is 3ft. 6in. thick, 
with a backing of Portland cement concrete. The width is 
d0ft. over the arch and 52ft. over the copings, which are 
level with the rails. The spandrel walls are of rock-faced 
ashlar masonry, surmounted by an 18in. string course or 
cornice, and an 18in. coping, each projecting 6in. Between 
the spandrels is a filling of stone and gravel, topped with 
stone ballast. The curved length of the arch at intrados and 
extrados is as follows :— 


Extrados. Intrados, 
- ft. in. ft. in 
46 ring stones, lft. 11y;in. ae $8 4] 
46 ring stones, 1ft. 9J,in. es Sl 47% 
48 mortar joints, jin. .. .. .. eee 1 
1 keystone os ae ee mS St re 
Total = OL 7%. 84 4,3 


The piers have a facing of rock-faced ashlar masonry, with 
acore or backing of Portland cement concrete; but in all 
the similar bridges built since the Rockville bridge—completed 
late in 1901—the use of piers and arches has been abandoned by 
this railway in favour of stone masonry backing. 

Other railways, however, are making extensive use of 
concrete, not only for backing, but for the entire structure. 
The ordinary piers are 8ft. wide at the top, but there are five 
of 19ft. in width, dividing the bridge into six sections, with 
eight arches in each. In the narrower piers the two skew- 
backs are in contact, while in the wider piers a course of 
stone is placed between the skewbacks to transmit the thrust, 
Which does not, therefore, come upon the concrete backing. 
The sides of the piers have a batter of din. to the foot, while 
at the up-stream end is a cut-water, or ice-breaker, haying a 
batter of 3in. to the foot. 





| 





The foundations, as in the other bridges mentioned, are operation which takes only a short space of time. The machine 
very simple, the river having a level bed of solid rock, with | is then run back and recommences work. 


only about 3ft. of water over it. Timber cofferdams were | 
built to allow the surface to be levelled, trimmed, and cleaned, | 
and a shallow excavation made for the footings. Materials | 
ae delivered by trucks on a temporary trestle parallel with 
the work. 


The centering of each arch consisted of eight | blocks. 


The machine can be operated by two men and a lad, one 
man to spread the mortar, another to feed the machine, and 
the third to operate it. Door and window spaces can 
be made ty filling up the spaces temporarily with wood 
When the walls are built up to the top of the space 


parallel segmental wooden trusses, with horizontal bottom | a trimmer is placed across and the blocks taken out. 


booms. These rested on cap timbers on 1lin. rollers on | 
timber frames built on the footings of the piers. The trusses | 
were connected by lagging strips 3in. by 6in., spaced to fit | 
the joints of the ring stones. Half the width of the arch 
was first built, then the wedges were slacked off to let the | 
centering come to a bearing upon the rollers, upon which it | 
was run laterally into position for the other half of the arch, | 
and again set up by driving up the wedges. The concrete 
was mixed on shore and run out in narrow-gauge wagons. | 
The masonry is, of course, bonded together on the centre line | 
in the usual way. The stone, &c., was handled by timber | 
travelling derricks running upon a line of trestle work sup- 
ported by the centering. 

All these bridges were designed under the direction of 
Mr. = H. Brown, chief engineer of the Pennsylvania | 
Railroad. 








BRICKLAYING MACHINE. 





CONSIDERING the general endeavour to supplant manual 
labour by machinery in almost all constructional work, and the | 
tendency which exists amongst bricklayers to restrict their out- | 
put, it seems somewhat remarkable that noserious attempt has 


hitherto been made to introduce labour-saving appliances into 


building operations. We believe that a search of the 
Patent-office files will dis- 
close practically nothing in 
the shape of bricklaying 
machinery, save the speci- 
fications connected with the 
apparatus forming the sub- 
ject of this article. This 
machine is the invention of 
Mr. John Henry Knight, 
of Barfield, Farnham, and 
is the outcome of several 
years of experimental work. 
It should be pointed out 
that it is intended for plain 
bricklaying, such as walls, 
factories, &c., rather than 
for high-class work. The 
machine is shown in the ac- 
companying photographic 
illustration, and Figs. 1 
and 2 show diagrammati- 
cally details of the appliance 
and its operation on a Yin. 
wall. 

3efore the machine can 
be set to work, vertical 
posts A are placed in the 
ground about 15ft. apart, 
and adjacent to the wall to 
be built. These posts may 
be constructed of Tin. by 
2in. planks, bolted together 
with a packing piece be- 
tween them at the top and 
bottom. Fixed to these is 
the wooden girder B, having 
a 6in. by in. steel plate 
C screwed on its upper 
surface. This forms the bed on which the machine runs, 


| lower rate. 





being propelled by means of a toothed pinion gearing into | 


a pitched chain along the girder. Motion is given to the 
pinion by gear wheels E and handle F. A guide bar G fixed 
to the girder forms a straight edge for the face of the bricks. 
These are fed by hand to the machine, the pawl M of which 
presses them back against the previous brick. The pawl is 
moved by the handle N. 


| it carries a ridge of mortar in front of it, which, coming 


against the previous brick, fills up the vertical joint. The 
bricks are pressed against the straight edge by meansof guide 
wheels H H'. The downward pressure of the brick—corre- 


The inventor claims that with this apparatus from 500 to 
600 bricks can be laid per hour, and that skilled labour is not 
necessary to work it. A representative of THe ENGINEER 
has witnessed the operations of amachineat Farnham. The 
inventor himsclf operated it upon a 9in. wall, on which a 
course of seventy bricks was laid in about five minutes, a 
second man laying and spreading the mortar, and a third 
handing up and feeding the bricks. The work appeared satis- 
factory, and there seems to be no reason why the machine 
should not develop into a practical success. Of course, the 
joints will always require a certain amount of pointing by 
hand. 








THE RAILWAY COMPANIES AND 
“OWNER’'S RISK.” 


MANUFACTURING engineers will do well to give the question 
of the proposed alteration in the Owner’s Risk clause, which 
the railway companies are now endeavouring to carry 
through, their careful consideration. 

Broadly speaking, goods are usually consigned at owner’s 
risk or company’s risk, the former being, of course, at a 
The question now at issue concerns goods con- 
signed under this heading. 

The new clause which heads the consignment notes of 





BRICKLAYING MACHINE 


goods to be carried at owner's risk reads—-the italics are our 
own—as follows :—‘‘The company hereby give notice that 
they have two rates of carriage for the undermentioned goods, 


| at either of which rates the said goods may be consigned at 


As each brick is thus moved back | 


the sender’s option ; one the ordinary rate, when the com- 
pany take the ordinary liability of a railway company; the 
other a reduced rate, adopted when the sender agrees to 
relieve the company and all other companies or persons over 


| whose lines the goods may pass, or in whose possession the 


same may be during any portion of their transit, from all 
liability from loss, damage, mis-delivery, delay, or detention, 
including detention of trader’s trucks—except upon proof 
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sponding to the tap of the workman’s trowel—is produced by , 


a spiked roller J, the desired amount of pressure being 
imparted to it by a stout spiral spring Sand FE oor screws. 
The mortar is run out by hand in front of the machine. 

The machine can be adapted for 14in. walls by moving the 
feeding and pressing apparatus laterally along the rods K and 
proceeding as before. It will be understood that the girder on 
which the apparatus travels has to be lifted 3in. after each 
course of bricks has been completed. To facilitate this opera- 
tion holes are bored at vertical intervals of 3in. in the vertical 
posts, and these form catches for the fulcrum of the lifting 
lever. The bolts holding the girder to the posts are then 
slackened, the girder raised, and the bolts again tightened, an 





Fig. 2 


that such loss, damage, mis-delivery, delay, or detention 
arise from wilful misconduct on the part of the company’s 
servants.’’ 

To consider the question of damage first, the proposed 
alteration amounts to this: As matters now stand, goods 
carried by the railway companies at owner’s risk, if damaged 
in transit owing to negligence on the part of the railway 
company’s employés, can be claimed for by the sender, who, 
if he can make out a fairly good case, will as a rule obtain 
some, if not complete, compensation for the damage done by 
the railway company who has undertaken their carriage. 

What the railway companies are now endeavouring to 
enforce is that before compensation is allowed the sender 
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must furnish actual proof of wilful carelessness on their 
At first sight—the 
goods being carried at owner’s risk, and at a lower rate in 
consequence—this suggestion, as far as it relates to damage, 
would appear perhaps not unreasonable; but a little 


part when goods are damaged in transit. 


consideration will show that this is not the case. 


In the first place, all railway companies have the power of 
refusing to carry goods at any time if their agents consider 
the articles are loaded or packed in such a manner as to 


render breakage a likely contingency. And again, it is un- 

reasonable to suppose that any owner would send goods at 

his own risk, however low the rate, if he had not a fair 
expectation of their receiving an ordinary amount of care in 
the handling of them by the company to whom they were 
consigned. There are two occasions during the carriage of 
goods when breakages principally occur. The first is during 
the process of shunting, the second during the operations of 
loading and unloading. Shunting is perhaps the more 
fruitful in damage of the two. 

This work is not carried out by very responsible officials ; 
and when goods require to be shunted, the system of ‘fly 
shunting ’’ is usually adopted. The method is as follows :— 
The trucks containing the goods are pushed into the siding by 
an engine at the rear towards the train to which they are to 
be coupled ; when sufticient speed hasbeen attained the engine 
is stopped and the loaded trucks proceed on their way until 
they collide with the goods train which is waiting to receive 
them. The force of the impact — entirely upon the 
judgment of the engine driver, and is often sufficient to 
break any articles which have been packed and loaded with 
ordinary care. In justice it should be stated that the men 
who carry out these somewhat haphazard operations are 
usually unaware of any damage they may have inflicted—a 
fact which is proved by the damaged articles being, as a rule, 
permitted to proceed to their destination before their condition 
is discovered. Yet what the railway companies are now 
endeavouring to enforce is, that before they should be called 
upon to pay compensation for goods damaged in this manner, 
the unfortunate sender must prove ‘‘ wilful misconduct’’ on 
the part of their servants, when they themselves are in many 
cases unable to lay their hands upon the culprits. 

With every desire to look fairly at the subject from both 
points of view, it appears that this is an entirely unreasonable 

attitude for the railway companies to take up ; for how, in the 
name of common-sense, can the sender be expected to detect 
the culprit when his employers, who are responsible for the 
carriage of the goods, and presumably for their handling in 
transit, are not in a position to do so? 

With regard to the loading and unloading of the goods, 
these operations are now generally carried out with the aid 
of modern quick-working cranes. The articles, as soon as 
they are slung, are lifted at great speed—one may almost say 
with a jerk—and lowered with equal rapidity. Unless the 
slings are properly adjusted so as to balance the package, a 
slip will occur, it will strike the ground, a wall, or some 
other obstacle, and the damage is done. How is the sender 
to prove ‘‘ wilful misconduct ’’ when this occurs? He may 
go down at considerable inconvenience and expense, and 
investigate the matter personally on the spot; but the 
chances are that his inquiries will result in no evidence of 
any sort, nor is it in human nature to suppose that the com- 
pany’s officials will be over eager to assist him in his 
investigations under the circumstances. 

As matters now stand, without the adoption of the pro- 
posed new clause, those who despatch goods at owner’s risk 
incur a very considerable risk in regard to damage in so 
doing. The justice or otherwise of the proposed amendment 
—as far as the question of damage is concerned—lies entirely 
on what is meant to be understood by ‘‘owner’s risk.’’ The 
railway companies will not presumably maintain that when 
they contract to carry goods on these terms they are absolved 
from all obligation to see that the articles are handled with 
ordinary care, and if they admit responsibility in this respect, 
what guarantee do they offer to the owner that ordinary care 
will be exercised ? 

At present the fact that the owner of damaged goods will 
decline to pay the account for their carriage until the cause 
of the breakage has been thoroughly investigated must tend 
to some extent to a greater likelihood of their careful 
handling, but to fix upon the sender the onus of tracing the 
passage of his goods from one destination to another with a 
view to proving who is responsible for accidents entirely out- 
side his control, is, on the face of it, a proposition to which 
no business man can for one moment agree. Should the 
proposed clause be carried into effect, the direct result will 
be that the railway companies, relieved of practically all 
responsibility as to damage, will conduct the operations of 
shunting, loading, and unloading at an even greater speed 
than at present ; a corresponding increase in the percentage 
of breakages will occur, resulting in a loss to the owner and 
the necessity of packing his goods with abnormal care, while 
the cost of carriage to the railway companies themselves will 
be greatly reduced. In fact, as far as they are concerned, it 
will be essentially a case of ‘‘ Heads, I win; tails, you 
lose.”’ 

With regard to the questions of loss, mis-delivery, delay, 
and detention, the position the railway companies are 
endeavouring to take up appears still more arbitrary. The 
practical impossibility of obtaining proof of ‘‘ wilful miscon- 
duct ’’ on the part of the companies’ servants in these cases 
is even more obvious than in the case of damage. Yet the 
owner is asked to blindly consign his guods into the hands of 
a company, who airily inform him that if their servants lose 
them he must suffer the loss—a decided temptation to 
dishonest employés—if they are delivered to someone other 
than the consignee, the owner must presumably findthem up, 
and send them at his own expense to their correct destination. 
While if undue delay takes place in their delivery, he must 
apparently find out for himself where they are detained ; and, 
if in addition he is unfortunate enough to have despatched 
them in his own trucks, it will be a matter of uncertainty 
when these will be returned to him, as the company can 
claim the right to detain these as long as it suits their 
convenience. 

In most agreements it is usual for both of the contracting 
parties to obtain something in the nature of a quid pro quo, 
but in this case it is difficult to understand what the railway 
companies are offering to the sender in exchange for the very 
substantial advantages they would themselves derive, should 
the proposed clause be carried into effect. Indeed, it is 
improbable that anyone would be willing to consign his goods 
at owner’s risk under such conditions, even if the railway 
companies were willing to carry them for nothing. 

The very one-sidedness of the proposed new clause suggests 
the possibility that the ultimate object of its introduction is 
to force owners to consign their goods at the higher rate. 


that a meeting is shortly to be convened by the Mansion 
House Association of Railway and Canal Traffic to discuss the 
question, when no doubt the whole subject will be thoroughly 
ventilated. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





DERAILMENTS OF TRAINS, 


Sir,—I was in hopes that some one would join in the discussion 
on derailments referred to by ‘‘ Bull Head” in your issue of 5th 
inst. 

The question is one of such vital importance to all who travel by 
rail, that it is the duty of every one who has had experience in 
derailments to join in, and, if possible, help to solve the problem. 
I, for one, entirely agree with the remarks of ‘Bull Head.” 1 
have personally carried out numerous experiments, all of which 
have proved that so long as the rails are upright, and so long as 
they are not too wide to gauge so that the wheels will drop between 
the rails, derailments will not take place. I will explain why later 
on. I have had experience where continuous and heavy traffic was 
carried on, and where the curves were purposely set l}in., wide to 
gauge so as to avoid derailments. I have also known curves to be 
so wide to gauge that the wheel tires had only lin. bearing—some- 
times less—on the top of the rail. Yet no derailment ever took 
place owing to the gauge being too wide. I have not the slightest 
hesitation in asserting tbat when a derailment does take place 
where any imperfection in the permanent way is brought to light 
by the use of the level and gauge, it is merely a coincidence, and 
was not the primary cause of the accident. 1 have always looked 
upon this coincidence as being a most unfortunate one, as it always 
throws dust in the eyes of those inquiring into the accident, pre- 
venting them arriving at the real cause. 

‘* Bull Head” appears to suspect that someinherent defect in the 
stock plays an important part. I can assure him he is perfect] 
correct. Every case of derailment due to flange climbing whic 
has come under my notice was due principally to very grave defects 
in the rolling stock. When very few derailments take place on 
railways, it is, in my opinion, entirely due to the efficient condition 
up to which the stock is kept. 

‘Bull Head” refers to the wheel flange ; if he means a sharp 
flange, I may inform him that a sharp flange is less liable to derail 
on a curve than one newly turned up. I have witnessed the process 
of flange climbing when vehicles are passing round curves, and have 
frequently seen a Hange equal to new climb up near the top of the 
rail; not soa sharp flange. Fortunately, as the flange climbs, the 
weight on the journal is increased, so preventing the flange 
reaching the top of the rail. I may here state that the climbir 
propensity takes place with empty or partly-loaded vehicles, an 
also when moving at a very slow speed; any increase in speed 
reduces the tendency to climb, and disappears altogether at high 





peeds. 

Although sharp flanges are not prone to climb the rail on a 
curve, there is an acute stage of s flange, known as ‘‘ knife 
edge,” which, if allowed to run, may me a prolific cause of 
derailments at points. Such a flange will hug the rail closely, and 
if it gets the slightest grip of the nose of the tongue rail it will 
ride up and get on the top, run along a considerable distance, and 
eventually drop on the ballast. The cause of such a derailment is 
invariably sought for-at this spot, if the permanent way is perfect 
as regards level and gauge. The accident is usually classed as 
** unaccountable.” 

I will now state what I consider to be the primary cause of every 
derailment. It is nothing more nor less than want of weight on 
the journals to keep the wheel down on the rail, and I maintain if 
the fair share of the weight of the vehicle is kept on each journal 
no derailment due to flange-climbing can possibly take place. In 
every case that has come under my notice, I mpc | found a 
discrepancy of over one ton of difference on the journals. Need- 
less to say, it was always the wheel with the lightest load that 
always derailed. The weights referred to were always taken when 
the vehicle stood on the level ; what they actually were when the 
vehicle was on the curve with over 3in. superelevation it is difficult 
to say. ‘‘ Bull Head” may now see that he stopped the derail- 
ments when he reduced the superelevation by giving a better dis- 
tribution of weight on the wheels. 

I have no hesitation in saying that if in the future the weights 
on the journals of the rolling stock receive the same attention at 
inquiries as the permanent way has received in the t, there 
will be little, if any, fault to find with Board of Trade reports, 
There will certainly not be such a thing to record as an ‘' unac- 
countable” derailment. 


Argaith, Dumbreck, September 22nd. JOHN RIEKIE. 





FOG-SIGNALLING, 


Str,—Referring to your article on the 15th ult. under the above 
heading, I think the enclosed table may be of interést. I also 
enclose some considerations suggested by the figures given, showing 
that it would pay the railway companies to invest a very large sum 
in providing an efficient signal repeater on the engine; and [ 
venture to think that the cost of my system, which you are 
inclined to consider prohibitive, would fall a long way within the 
margin indicated. As a substitute for road-side semaphores on 
new lines, for which my system would amply suffice, the saving by 
its adoption would be very great. 
The advantages of signalling on the engine are manifold. One 
system suffices for day, night, and fog, instead of the three imperfect 
systems now in use ; there are no lamps to keep in order and light 
up as darkness comes on ; signals can be fully taken in fogs without 
waiting for an army of men to be called out and stationed along the 
line ; the signal is always given in the same place, and remains in 
sight for verification throughout the time during which it is to be 
acted upon; each engine-driver sees only his own signals, so that 
accidents due to drivers acting on other men’s signals—of which 12, 
causing 5 deaths, and 65 injuries, are shown in the table—cannot 
possibly cecur. Every time a fresh signal is taken attention is 
called to it by a bell or other sounding device, thus guarding 
against such accidents as that at Slough on June 16th, 1900, 
During the three years 1899-1901 there were 42 collisions, causing 
25 deaths and 505 cases of injury. 
The monetary loss to the railway companies must have been 
very heavy, though there appears to be no way of ascertaining the 
amount. As a guide the Slough collision of June 16th, 1900, may 
be taken, the cost of which to the Great Western Railway has been 
announced as over £80,000, or at the rate of £615 per person killed 
or injured. 
On this basis the 42 collisions will have cost the companies con- 
cerned £325,950, or at the rate of £108,650 per annum, which 
capitalised equals, say, £3,259,500. 
t is, however, safe to assume that the total loss to the railway 
companies is greatly in excess of this estimate, for though £615 
per head may be a fair estimate for direct damage done in the 
case of a collision between passenger trains—but, in view of the 
large number of personal injures at Slough, this is very doubtful— 
it is evident that, in the case of goods trains, personal injuries 
would bear a far smaller proportion to impersonal damage, for the 
simple reason that there would be no passengers present to be 
injured ; while the contents of the wagons might be both valuable 
and fragile. Further, indirect damages, such as dislocation of 
traffic, should be taken into account. 

Eighteen of the collisions, causing 13 deaths and 238 personal 
injuries, occurred in fog or snow, the remainder being almost all 


a conviction. 


————=: 
therefore, that an effective, visible, and audible signal on 
engine would have prevented most, if not all, of these accid the 
As it is now possible to provide such signals, it is surely high oe 
that the question of adopting some universal system should bY 
seriously dealt with by the associated railways, be 

The two most fruitful causes of accidents shown are f 7 
mistakes as to the line referred to by a semaphore or lig’ “loca 
** off,” and it must be borne in mind that, as the number of am 
side signals increases—as it constantly is doing—the difficulty of 
identification, in both foggy and clear weather, increases far 2, a 
rapidly. ms 

he present method of fog-signalling, though extre 

nsive, has been condemned by, among ol the my & 
‘rancis Marindin, Sir Douglas Fox, and Sir William Preece, “4 

Perhaps the greatest drawback to the detonator system jg th 
fact that, notwithstanding that in clear weather it is found ieee, 
sary to work with a normal condition of “‘line blocked,” tg be 
cancelled only by a positive ‘‘all right” signal, itis now practical} 
if not theoretically, the habit, in dense fogs, to assunie all right 
instead of line blocked, if no positive danger signal detonator—i, 
heard. The instruction to an engine-driver to assume every signal 
at danger until he knows it is “off” is, of course, a dead-letter 
when once he has lost his position, or has to go at anything beyond 
a crawling pace. (See evidence in regard to the Wivelafield 
collision of December 23rd, 1899.) 


Railway Collisions due to Drivers Mistaking, not Receiving. op 
‘ igen ge . yd; J, or not 
Noticing Signals. 


Date. Place. Fog. 


Start 


when 


Killed. 
Injured. 
Not seen. 
Janimed 
off 


Wrong line. 





| 
| 








| 


1899. 
Jan. Ist [Witham .. .. ..;—| 8 - L ie 
Jan, 25th (Windsor Br. (L. and 
TOMER cal an ak 1 - — 

Jan. 3lst | Three Counties 1 (Uncertain but fo ggyy 
July Ist [Winsford .. .. ... — 1 : 
Aug. 17th|Guildford.. .. ..|— | 
Oct. 19th | Wolverhampton 2 
Nov, 18th/Manchester .. .. — |, 
Dec. 18th |Stoke-on-Trent .. 15 
Dec. 19th |Bermondsey BN oh 
Dec, 23rd |Wivelsfield .. ... 6 20 
Dec. 23rd |Slough  .. .. sg. 20 
Dec. 27th |Reading .. .. ...—)/| 3 

1900, | 
Jan. Ist |Monkseaton .. ..— 4 
Jan, 2nd Lowmoor.. .. .. — | — 
Jan, Ist |Ashbourne . - 1 _ ‘ 
Jan. 6th (London Bridge .. — 18 1 es 
Feb, 15th Brotton kis 1 9 Snow on sema 1 - 
phore)} 


” ” 


i a 






1 = 


ow 
L toent grie | Peat 


— at et 
{ 


Feb. 15th ‘Spennymoor .. _ 
Mar. 29th | Wortley 
April 20th King’s Cross 


1&1 we 


May 13th |Inch Green 

May 15th Kent House 

June 16th \Slough <5 160 

July 13th |Sutton Bridge.. 

Aug. 21st |Stewart’s Lane 

Aug. 27th |Throstle Nest .. 

Sept. Ist | Felixstowe ‘oe 

Sept. 26th/City and S. London! 

Dec. Ist |Peckwash.. .. .. 

Dec, 15th |Metropolitan Junc- 
Dara 

Dec, 22nd |Bournemouth.. ..) - - . 1 

Dec, 24th |Clapham Junction..| — | - 1 — 


1901. 

April 24th/Cross Gates 

June 22nd/Crewe.. .. | 

Aug. 6th |Gorbel’s Junction ..) — - ae 

Nov. 4th [Todmorden .. . | — 

Nov. 16th |Shepherd’s Lane 

Nov, 23rd|Malden .. .. 1 

Nov. 24th |Castleford.. -- 

Dec, 2ist Leeds - - 

Dec, 27th ‘Newcastle... .. .| — 1 
on, 


eres me 


bealel 
“Ths Oe 
1 


| 1 
(“Dou btful” sig 


zx 
5 
1 


tt et et 


| 
mm | 


wl ti 


~ 
~ 
| 
hts 


pe, ie 2) ee 


| es 


N=1@ 


Ins 
REY 


aw 
& 
| [eeeensnses 


See 
| 


on 
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42 collisions .. ..| 25 [505 | 
The true measure of the amount economically available for the 
introduction and maintenance of an efficient signal on the engine 
for regular use is not simply the amount now lost in preventable 
accidents, but the sum of thisand the present cost of fog-signalling, 
= a very large total indeed, which should provide a handsome 
balance on the right side. W. 8. Bovtt, 
20, Park-road, Wandsworth, 8.W., September 18th, 





MOTOR CAR LEGISLATION, 


Sik, —As a user and builder of small motor cars in a small way, | 
must protest most strongly against the leader in your last issue on 
the above subject. 
Iam sure that [ speak for a very large section of small car usets 
when I say that I want no alteration in the law as at present con- 
stituted on this subject if the alteration is to be bought at the cost 
of a number. 
The proposed alteration has been suggested and worked for by 
users of high-powered, fast cars, and if they want the 12 mile 
limit abolished at the cost of carrying a number, I would suggest 
that they arrange tte alteration so as not to include small, light- 
powered cars. Judging from the correspondence in the motor car 
papers, the owners of cars are at least equally divided on the 
matter, and I am inclined to think that this even does not express 
the truth. Of course, all car owners would like to see the ordinary 
furious driving clause substituted for the 12 mile limit, but 
certainly not at the cost of a number 
I have heard it stated that the motor man objects to the number 
because he wants to drive fast. This is absolutely untrue. So far 
is it from being the case, that it is the users of powerful cars that 
want the alteration, and the reason is not difficult to understand. 
Were! the userof a 40horse-power Panhard and desirousof travelling 
at 50 miles per hour, I should not care in the least for a number. All 
I should have to do would be to clean it with a little oil before 
starting out, and in five minutes it would be as easy to read the 
name of a street in a London fog as to read that car number through 
the layer of dust. -: 
It is not the users of high-speed cars that this alteration is going 
to affect, but the users of syn for business purposes. A man 
who drives at very high speeds as a general rule does not care 
much for appearances, as witness face masks, goggles, &c., and in 
consequence I do not suppose that numbering would prejudice the 
sale of such cars at all, but I am really afraid that it will be a very 
serious matter for cars like the light Benz, the Locomobile, &c., 
which are used by professional men in business, &c.; and it is for 
these cars that the Legislature should cater most carefully, because 
in a few years time, in the nature of things, there will be fifty such 
cars to one really fast car. 
Then as to your remaining suggestions. You suggest that the 
speed in towns should be limited to seven miles per hour, as this 
is about the speed of horse-drawn traffic. I would point out that 
this is just the sort of legislation which has injured this industry 
all through. How is any man to say definitely whether a car 1S 
exceeding seven miles perhour! By comparing it with the horse-drawD 
traffic you suggest. ell, if that is the only criterion, why put ip 
an arbitrary speed limit at all? Why not simply prohibit furious 
driving and leave it at that. It would be every bit as easy to get 
I believe a member of the late Liberal Government 
was fined in one of the City courts for furious bicycle riding 0 
the streets, the police evidence giving the speed at five miles pet 








Whether this is the case or not, it is satisfactory to know 





due to engine-drivers’ mistakes and oversights. it is evident, 
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—— 
-otion to this hard-and-fast limit is, again, not that I 
My pagel running much faster than this, but that I want 
want 0 left open to permit the traffic of our streets to be con- 
sted at agreater rate of speed than at present, if that should be 
‘ d desirable, , 
found safe rene to the examination of drivers, I have nothing to 
V provided the examination*is reasonable. In this connection I 
en LA however, that there would have to be three classes of 
— md at least—steam, petrol, and electric. I seems to me 
parry would te rather absurd to rag a man to be proficient in 
tha Aa - and, again, it would be rather absurd to makea man get 
aus w certificate for every car. Further, the Government will 
y po watching, or it will take a considerable proportion of a man’s 
pare life to get a certificate, as it — to do in France. 
wthe problem before us is most difficult. It is desired to stop 
scorching without prejudicing~the legitimate use of the new 
vans of locomotion, and I for one do not see how it is to be done. 
if tho Legislature thinks that the numbering of cars is to effect the 
© ould offer them in all hurableness the following sugges- 


iact, I u 
object ther the law should be that the 12 mile limit should 
remain in force for all cars which did not carry a number duly 


istered, or all cars capable of speeds exceeding twenty miles per 
ee abould be compelled to carry numbers, The second looks the 
hatter at first sight, but I believe the first is really preferable. If 
the second arrangement were adopted, it would lead to changing of 
sprocket wheels and general jockeying of the cars, whilst the first 
arrangement could not be evadec, and might be strictly enforced 
without prejudicing anyone. , : 

No, Sir, for goodness’ sake do not force any more legislation on an 
industry which has already been fed on this dangerous food till it 
is nearly in the condition of a Strasburg goose. Let us let well 
enough alone fora year or so at least, and see how things look 
then. J. 8. V. Bickrorp. 
(Camborne, September 20th. 





sin,—In your article on “ Motor Car Legislation” you suggest 
that, while the speed of motor cars should in towns be limited to 
seven miles an hour, it should in thecountry be entirely unrestricted. 
Will you permit me to enter an emphatic protest against this ’ 
The king's highway should be as safe for all kinds of travellers in 
the country as it is in the towns, and if wealthy sportsmen desire 
to tear through the land at railway ant they must obtain power 
to construct special fenced roads for that purpose, and not endanger 
the lives of the few remaining people that dwell in country 
districts. Legislation at present is all for the degenerate dwellers 
in cities, which is hardly fair. In point of fact, ‘‘automobilism” is 
nothing more than a frivolous pastime, suitable for people who 
happen to be rich as well as foolish, and is of no more commercial 
importance than it was a dozen years ago. ‘The lines on which 
ight self-propelled vehicles have been developed have been entirely 
in the wrong direction, and the machines of the present day are of 
little more practical use than a racehorse. If motor clubs, instead 
of organising puerile contests to see which fool can go the fastest, 
would help to develop a self-propelled vehicle with some capacity 
for useful work, they would do something to justify their existence. 
At present they are going the way to secure a re-imposition of the 
restricted legislation that a former generation felt called upon to 
adopt. ALFRED J, ALLEN, 

London Institution, September 22nd. 





THE UNITED STATES STEEL TRUST. 

Sir,—I have read with interest what you have recently said 
about the competition which we may expect in iron pm steel 
whenever the demand slackens in the United States. But there 
isa side of the question which no one here seems to have touched, 
although it is perplexing the brains of many people at the other 
side of the Atlantic. I allude to the true financial position of the 
Morgan Steel Trust. 

It has not escaped notice that it is almost impossible to obtain 
any accurate information as to the value of the plant, the deben- 
ture indebtedness of the Trust, the amount of its nominal and real 
capital, or its output ; I have, therefore, in what follows, only what 
passes current as being accurate as a basis for what I am about to 
say. It must be taken quantym valeat, but I fancy it is not very 
far from the trutli. 

The nominal capital of the company is said to ve £300,000,000 
sterling—a colcs al sum. To pay 5 per cent. on this will require 
£15,000,000 sterling. Now the whole of this must be earned on a 
pig iron basis, that is to say, ore, coal, power, &c., all go to make 
pig iron, at, say, a profit, and further profits are made by con- 
verting the pig iron into, say, rails or girders, or plates. But 
whatever the profit may be, it admits of all being changed to pi 
iron, that is to say, every ton of pig iron represents such and tn | 
a profit in the shape of rails or bars or plates. 

Now, the estimated total output of pig iron in the United States 
reaches the enormous figure of 17 million tons. How much of this 
will be made by the Steel Trust no one knows with any accuracy, 
but I think I shall be over the mark if I say one half, or, at the 
most, 9,000,000 tons. In order to pay £15,000,000 by way of 
interest at 5 per cent. it follows that the profit on each ton of pig 
made must be £1 12s. 3d. Taking steel rails at £5 12s. to £6 a 
ton, it is not easy to say how a clear profit of £1 12s, 3d. is to be 
made. For be it observed this has nothing to do with the total 
profit. It represents the sum realised clear of all charges of every 
kind. It is not wonderful that all small holders of the Steel Trust 
shares wise in their generation are selling them. Indeed, it is said 
to be the special desire of Mr. Morgan and his colleagues that all 
the shares should be held by a comparatively small number of 
capitalists, 

‘The truth appears to be that the whole affair is enormously over 
capitalised, a great deal too much having been paid for various 
concerns, and this being so, it appears to me that there is not 
sufficient backbone in the Trust to permit it to go on for many 
months selling steel and iron in this country at less than cost price, 
4 performance with which we are threatened when trade turns 
down in the United States, FERRO CaRIL. 

Wolverhampton, September 22nd. 





NAVAL ENGINEERS, 


Sir,—For some time 3 the question of the shortage of naval 

engineers, and the possible serious consequences of the same, has 
n perturbing the minds of some of our leading naval experts. 

In and out of Parliament the question has been raised, but as yet 

po spony to be no satisfactory way of dealing with the 
yyect, 

This being so, I venture to point out one class of young men who 
certainly should not be passed over. I refer to the considerable 
number of highly trained dockyard engine-fitter apprentices who 
Ps fully capable of carrying out the duties of naval engineers. 

hese apprentices undergo practically the same training as the 
= students at Keyham ; but, as the standard required from 
ere in order to remain at. the dockyard schools for four years is 
— than that required for engineer students, it necessarily 
follows that they are excellent men indeed. Their practical train- 
ing also is such ‘as to make them thoroughly conversant with the 
frpelting » gun, and torpedo machinery of every type of warship. 
; is the custom of the Admiralty to award an appointment as 

— student to the fitter apprentice holding the premier 
oe on the examination list at the conclusion of four years’ 
— Daring their college training at Keyham these apprentices 
pry'd off most of the honours. That those apprentices remaining 
pr dockyards are well able to acquit themselves in a similarly 
— manner is evident from the large number of important 
sch Lee, Obtained in the past. In the recent competition for 
fee aa an ex-fitter apprentice obtained a Whitworth, and 
ped oyal scholarships were obtained by fitter apprentices. These 

uta few instances of the ability of these young men, for in 





the private guna ard shipbuilding firms many hold pro- 
minent positions, one having risen to be manager and part owner 
of one of the largest shipbuilding firms in the country. With 
such facts as these it is hard to understand why the Admiralty 
seem so reluctant to award more appointments to the apprentices 
than at present. By their remissness in this respect the services 
of many valuable men are lost to the Navy. From these facts it 
will be gathered that there is much excellent material which could 
be utilised by my Lords for the benefit of the naval service. In 
conclusion, it is evident that if these appointments were thrown 
open to wider competition there would be no difficulty in obtain- 
ing engineers for the Navy. Eeciwane. 
Southsea, September 17th. 





MONKEY OR RAM. 


Sir,—Mr, Perey F., Nursey, in the current issue of THE ENG1- 
NEER, complains of the term ‘‘ monkey” being used to indicate 
what he considers should properly be described as a ‘‘ ram,” and at 
the same time seeks to offer an explanation of the origin of the 
alleged misnomer. I do not pretend tosay whether he is right or 
wrong in objecting to the term “‘ monkey,” but I think he is wrong 
in regard to its origin. 

More than forty years ago, in the Royal dockyards, the form of 
‘*ram ” always used in driving long and heavy bolts which could 
not be driven with the ordinary shipwright’s maul or heavy 
hammers, such as the bolts for fastening armour plates, or even for 
wood keelsons, deadwoods, stems, stern ts, &c., was always 
known as a ‘‘ monkey,” and was officially labelled as such in the 
tool storehouse of the dockyard. This ‘‘monkey” was of forged 
iron, with two eyes on each side, and one at the rear end, these 
being for receiving two short ropes at each side and a long rope at 
the rear. It was s:eel faced, and worked on a well greased iron 
slide. The ‘‘monkey” was lifted by means of the rear rope, and was 
driven by men pulling on the side ropes. I always understood 
that the instrument was called a ‘‘ monkey,” because of its long tail 
rope. 

The term ‘‘ram” was applied only to a much larger wooden 
instrument, faced with iron, used chiefly for knocking away keel 
blocks, shores, &c., preparatory to launching a yessel. It was, in 
fact, a battering ram on a small scale. I imagine, therefore, that 
the designation ‘‘ monkey ” is older than that of ‘‘ ram,” and origi- 
nated in the manner I| have suggested. I donot think it had the 
origin suggested by Mr. Nursey. 8. J. P. THEARLE. 

St. Augustine’s-avenue, Croydon, September 19th. 





Sir, —Your ee Mr. Nursey is clever, but not convinc- 
ing. The term monkey has long been — to the drop-weight 
used in driving piles. Webster gives ‘‘ Monkey, the weight of a 
pile-driver, ¢.¢., a very heavy mass of iron, which, hung on high, 
descends with great momentum on the head of the pile and forces 
it into the earth.” 

But the matter does not end here. We have monkey wrench 
and monkey tail, the latter a short bar of iron, analogous to a 
‘*podger,” used in the old gunnery days. Whence does ‘‘ monkey” 
come in! Is it a nautical modification of a French term, like the 
‘* hounds ” of a mast, which have nothing to do with dogs, but is a 
corruption of the much older French ‘‘ hune?” J.D. 

Westminster, September 22nd. 





WARNING TO MANUFACTURERS. 

Sir,—The attention of manufacturers should be drawn to sub- 
section 10 of Section 1 of the Patent Law Amendment Bill, now 
before Parliament, as this sub-section may have a very pernicious 
effect upon the trade of the country if the Bill is passed as it is. 

This sub-section 10 will, if not eliminated from the Bill, prevent 
manufacturers from using patent specifications more than fifty 
years old in defending themselves from the attacks of ignorant 
inventors who have patented old ideas. Now, this is a serious 
matter, for often firms and individuals are accused of infringing 
some very recent patent of a very old invention, and these matters 
are at the present time frequently settled by merely sending a 
copy of a patent specification of an old inventor to the new one; 
but the ability to do this, if the Bill passes as it stands, will be 
very greatly curtailed. 

Anyone who has bad to do with infringement cases knows how 
often if it were not for the old patent specifications, it wouid be 
extremely difficult, if not impossible, to obtain legal proof of the 


later a friend—a lawyer—asked me what my boys were going to 
do. I suggested that one might be a solicitor. ‘‘Oh, the pro- 
fession is overcrowded,” was his reply, “don’t make him a lawyer.” 
Is it possible that one might go the round of the professions and 
get similar answers? I think you might have stated that in 
engineering, as in other professions, the chief things wanted, after 
a knowledge of the work, are energy, health, and cheek, or to a 
it a better sounding term—push. J. H. K. 
September 18th. 





LOCOMOTIVES FOR INDIA. 


Si1r,—Last week you published a letter from Messrs. Birch and 
Co. on the subject of ‘‘ Locomotives for Export to India,” and I 
would like to emphasise very strongly the matter, as one which 
claims uur close attention. ‘he necessity for increased facilities 
for the production of this specially English branch of engineering 
is, I think, apparent to those who have the matter of our 
supremacy in this manufacture at heart. 

The recent publication in your columns of the correspondence 
between the Scotch builders and the India-office gives us, I think, 
a very hopeful view of what may be expected, in the way of orders, 
for those establishments capable of turning out with the utmost 
economy the highest class of work, and any firm doing its utmost 
to secure, at any rate, part of the work now going elsewhere 
should have the heartiest support from those responsible for 
placing the contracts. 

I do not, however, think that Messrs. Birch’s idea of a works 
controlled by the proprietors of existing concerns would answer as 
well as a new and competitive company, as the latter would be more 
likely to fight keenly for supremacy than the former, which could 
very easily tide over a slack time for the export shop by transferring 
to it surplus work of their own. 

Now, as a set-off against this, a firm of locomotive builders in 
this neighbourhood have recently declined business, and a site of 
nearly eight acres with shops and offices is waiting for capital to 
acquire it, properly extend and re-equip the shops, and carry on a 
prosperous locomotive building busi The tion, which 
is for moderately-sized engines up to 50 tons, is some forty years 
old, and all drawings and patterns exist for engines up to the 
present day, a large number of which have been built for abroad. 

It seems to me a great misfortune that English locomotive build- 
ing should suffer loss even to the extent of only one firm when there 
is such a constant demand both at home and from abroad for 
engines thoroughly well designed and constructed, and of moderate 
cost, which can be supplied in smaller numbers than firms with 
heavy contracts in hand. for large engines would care about ten- 
dering for. 

In other countries, Russia for instance, for the narrow-gauge and 
— lines, the English-designed and built locomotive not only is 

olding its own, but is making good headway, and if there were 
more concerns properly equipped to produce them, I am convinced 
that there would be a large number of engines of moderate size, 
say, 30 to 40 tons each, placed in this country for con- 
struction, and to the builder's own specification, inspection, and 
construction, and I speak from some experience on this matter. 

I think Messrs. Birch have drawn attention to a very interesting 
and important matter, and one which I am myself very keen about, 
and I hope some correspondence will appear about it. 

ARTHUR M. TERRY. 

20, Claremont-place, Gateshead-on-Tyne, 

September 23rd. 





Sir,—In reply to the letter from Mr. Bennett which appears in 
our present issue, I would inform that gentleman that my firm 

i orders on its books at present for the following varieties of 
locomotives, viz. :— 

(1) The British type of locomotive built to the usual stringent 
British specification and inspection for a British railway that has 
tried the American type of engine built in the States, and found it 
unsatisfactory. 

(2) The British type of locomotive, inspected, built, tested, and 
guaranteed by the manufacturers. 

(3) A combination of the British and American type of loco- 
motive, built strictly to the British specification and inspection, for 
railways that have tested both the American and British engines 
on their systems. 

(4) The American type of locomotive, pure and simple, to the 
American specification, for a railway that has for many years 

hased all its locomotives in America. 





existence of an invention prior to that belonging to the ng 
patentee. The invention is frequently only a s‘mple mechanical 
contrivance that many a man invents for himself for a special 
occasion, and when done with for the time being he allows 
it to drop until it is wanted again. When the invention forms a 
part of a large and expensive piece of machinery it is a very 
serious matter to a manufacturer to have an infringment case 
brought against him, and to the purchaser of the machinery too, 
for in the event of their not being able to prove that they are 
entitled to the use of the old invention, they may be mulct in very 
heavy damages, and have to give up or destroy the mechanism 
that they have made and purchased. 

Although the defendant in a case of this kind may know that the 
invention that he is accused of infringing he has used, and perhaps 
invented himself many years previous to the date of the last 
patent, he nevertheless may have, as already stated, very consider- 
able difficulty in producing evidence that would be accepted in a 
court of law in proof of his contention that the invention is old; but 
if be can show that the invention is old by means of an old patent 
specification, the matter is easily settled, and the courts are not 
troubled with the matter, neither is the manufacturer blackmailed 
for using his own invention, and perhaps ruined by an inventor 
who may or may not be young, ignorant, and innocent, and who 
has invented something that is new to him, but is old to others, 

To show the difficulty of legally proving the existence of an in- 
vention prior to one of a later date, I would point to the fact that 
many manufacturers will patent an invention they have used, and 
then let the patent lapse, merely with the object of-recording the 
fact that the invention has existed. This is done to enable them, in 
the event of another inventor coming upon the scene with the same 
invention, to use it on a subsequent occasion without the risk of a 
lawsuit, should they wish so to do. 

The Patent-office contains records relating to inventions extend- 
ing over 285 years, but Sub-section 10 of the proposed Bill will 
withdraw from the use of the public 235 years of these records, and 
will enable a lot of people to rush in and patent many of these old 
inventions, and thus rob the public of the use of what was, 
previous to the passing of this Bill, if it does , very valuable 
public property, namely, the inventions of 235 years, unless the 
users of them are prepared for costly lawsuits, with the best 
evidence they can have as to their rights in these inventions 
taken away ly this Sub-section 10 of Section 1 of this year’s 
Patent Law Amendinent Bill. 5 PATENTS, 

12, Dartmouth-street, Queen Anne’s-gate, 

Westminster, 5.W., September 2nd. 





ENGINEERING AS A PROFESSION. 


Str,—I read with interest your article ‘‘ Engineering as a Pro- 
fession,” and can endorse what you say, at least as regards a 
quarter of a century ago when I served my time, now I know 
matters are worse. Very few of the young fellows I knew who 
went through the shops twenty or thirty years ago have made 
money as engineers ; the majority have taken up other occupations. 
But although you have given a warning, men in other professions 
do the same. A few days ago my doctor, noticing one of my boys 
doing something to my motor car, said, ‘‘I su you are going 
to make him an engineer.” I replied that I thought the medical pro- 
fession gave a lad a betterchance. He replied, ‘‘ Don’t make him a 
doctor unless heis fond of bones and cutting up animals.” A fewdays 





" We are, therefore, well able to attend intelligently to Mr. 
Bennett’s requirements, and would solicit the favour of the largest 
possible inquiries for locomotives he can place before us, no matter 
what the design, specification, or system of testing. We could 
easily arrange to devote the whole resources of our establishment 
to the manufacture of American locomotives if there was a gi 
demand for them. I enclose my card. 
LOCOMOTIVE MANUFACTURER. 
Glasgow, September 20th. 





DEFENCELESS BATTLESHIPS. 
Sir,—In your impression of September 19th you state, amongst 
‘* Dockyard Notes,” that Major-General Sir John Crease, late Royal 
Marines—I served in the Royal Marine Artillery—is now carrying 
on a crusade in favour of battleships with bottoms armoured thickly 
against torpedoes from submarines. Allow me to state I am doing 
nothing of the sort. I have, it is true, pointed out most strongly 
that as at present constructed the battleship is absolutely defence- 
less against torpedo attack by submarines, or any other specially 
designed vessel for torpedo attack. I aia also quite aware of the 
uselessness of armouring any ship’s bottom to resist the torpedo. 
What I have stated about battleships is that they can, and should 
be, so constructed as to be proof against the torpedo; more 
=— so in view of the rapid developments in the submarine. 
t is an urgent necessity, and 1 would at the same time note that 
this class of vessel, deadly as it is for coast and harbour work, is by 
no means the most effective torpedo vessel, which can be built 
and used generally for such purposes. 
J. F. Crease, Major-General. 
Late Col.-Commandant Royal Marine Artillery. 
[We, of course, regret having attributed to Major-General Sir 
John Crease the views that he disclaims, but it is certainly the 
inference that we drew from his letter in the Morning Post.. 
Moreover, if our memory does not play us false, armour carried 
down the under-water sides is an integral feature of the designs 
he produced a few years since. There has been no rapid develop- 
ment of the submarine for the last hundred year, save on paper, 
and a ship seems in little more danger from one than a pedestrian 
in the country from an adder. The grumet net is a perfect 
defence against any torpedo yet invented. The prime raison 
@étre of a warship is to destroy the enemy, and it is her only 
practical means of defence.—Eb. THE E.} 





FLASH BOILER FOR STEAM LAUNCH. 


Sir,—We have an inquiry for a fast steam launch, and the 
inquirer suggests the use of a flash boiler. We have ourselves not 
a very high opinion of this type of steam generator, on account of 
shock, undue wear and tear, Ke. through the tubes, &c., being in 
a half-dry-half-wet condition. We have suggested the use of some 
forms of water-tube boiler with petroleum burners. 

We should be glad if any of your readers, and others who have 
had experience of these boilers, would send you their experiences 
and opinions for publication for the common benefit of ourselves and 
other readers. 

The boilers must be such as to stand 300 1b. working pressure, 
and raise steam in about fifteen to twenty minutes. 

Lowestoft, September 22nd, B. C. aND Co. 
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RAIL DRILLING 


HAMILTON, OHIO, ENGINEERS 
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RAIL DRILLING MACHINE. 





We illustrate above a machine for drilling the rails 
of electric tramways and railways. Three of the spindles 
make the holes for the fish-plate bolts, whilst the fourth 
drills the hole for the bond wire. These machines are gener- 
ally used in pairs, one right and one left. They are placed 
in a line at a little more than the length of a rail apart, and 
one end having been drilled, the rail is pushed along into the 
clamp of the other machine. Thus the turning of the rail, 
end for end, is obviated. 

The main spindles are adjustable by screws from 3$in. to 
9in. between centres, and will drive 1}in. drills. The bond 
wire spindle is 6in. from the main drill, and usually drills 
gin. holes. The machine has power for driving all drills at 
once. All the spindles are mounted on one sliding head, 
which is counterweighted and has power down feeds with 
friction release and quick hand movements. The rail to be 
drilled is set endwise against an adjustable stop and clamped 
in place by a vice, so that all holes will come alike. The 
counter pulleys are 24in. in diameter for 5in. belt, and run 
120 and 180 revolutions per minute. The machine is made 
by the Niles Tool Works Company, of Hamilton, Ohio, 
U.S.A. 











NATURAL GAS IN ENGLAND. 
Iv is something akin to the ‘irony of fate’’ that Heath- 


field, a mere village in Sussex, 46 miles from London and not 
many miles from Eastbourne, should become famous as the 
tap of an immense source of natural power. This part of the 
country, it will be remembered, was once the seat of the iron- 
mining industry, and was deserted by the ironmasters largely, 
if not exclusively,on account of the difficulty of obtaining 
sufficient charcoal for fuel for smelting purposes. That 
natural gas has existed in this district has been common 
knowledge for some years, but the manner of its original 
discovery may not be as familiar. It appears to have come 
about owing to the search for water instituted by the 
London, Brighton, and South Coast Railway Co. for supplying 
its locomotives, 





Boring was resorted to, but no water 


A V), 





made its appearance at a depth of 377ft., and the work was 
given up. But the presence of gas with an odour resembling 
petroleum had been noticed, and upon a light being placed to 
the mouth of the tube a flame was produced. Notwith- 
standing that most of the tubes forming the bore-hole lining 
were removed, the gas continued to collect to such an extent 
that the railway company decided to utilise it for illuminating 
the Heathfield Station, a purpose for whichit is still retained. 
The incident appears not to have escaped our enterprising 
American cousins, who, with Pittsburg in mind, are fully 


aware of the importance of a discovery which has in it such | 


far-reaching possibilities, and eventually, by means of 
American dollars, ‘* prospecting ’’ on a large scale was carried 


i 
| first becomes noticeable is about 400ft., and t a : 
| very considerable. Mr. Inverness Watts, the enemas "4 
works, informs us that 130 1b. to 1401b. pressure is attai ota 
Analysis of the gas gives the following :—Marsh ae 
per cent.; higher hydrocarbons, 5:5 per cent.: ¢ he 
monoxide, 4 per cent.; and oxygen, 18 per cent.: ina 
such as carbonic acid, ammonia, or sulphuretted hydro sa 
are said to be absent from the composition of the gas - 
company has now distributed over an acre or two of mr he 
halfa dozen borings, some of which are completed an 
put up a small gasometer. The gas is being utilised for 
lighting several dwelling-houses, and for driving gas eng; “ 
employed in pumping and well-sinking. All the — 
obtained for the railway company is pumped by means 7 
small engine using natural gas, and we are assured that the 
results are extremely satisfactory as regards consumpti ‘ 
There is only a faint smell of petroleum; but practically nu 
deposit is formed in the cylinder or in the valve chamber 
As an illuminant the gas obtained at Heathfield is of excglje : 
quality, and without previous enrichment has been tested 1, 
give between 12 and 14 candles. When used with = 
incandescent mantle after being reduced in pressure to about 
24in. of water, the illuminating effect leaves nothing to be 
desired. 
We understand that no thorough heat tests haye been 
applied at Heathfield, but the calorific value of America 
natural gas per 1000 cubic feet at 40 deg. Fah. has been given 
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by a well-known authority as 1,103,300 heat units, as com. 
pared with 735,000 heat units for coal gas, and 322,000 heat 
units for water gas. If, therefore, the above figures te 
applicable to the English product the gas should be an 
admirable fuel for all purposes. 

With regard to the future operations of the company, it is 
perhaps rather too early to write definitely. We understand 
that when the pipe lines are laid it will be possible to 
supply the gas to gas companies, who in turn might retail 
it to their customers. But in the Heathfield district land, 
to any reasonable extent, is available for laying down works, 
and perhaps some of the large iron and steel manufacturers 
might find it to their advantage to re-open iron mines in 
Sussex. The district should also be worthy of the attention 

| of the glass trade, as the sand is unusually rich in silica and 
easy to obtain. f 

It will be readily admitted that the possibilities appertain- 
ing to such a discovery are enormous, but the element of 
doubt as to the probable life of the gasfield must render 
cautious future action expedient on the part of manufacturers. 
Natural gas was discovered some fourteen years ago at the 
Hebburn Colliery, Newcastle, and great prospects in fuel- 
saving were held out, but we understand that the supply 
gave out in 1897. 








NAVAL ENGINEER APPOINTMENTS. —The following appointments 
have been made at the Admiralty :—Fleet Engineers: Alfred 
D. Watson, to the Duke of Wellington, for the Hercules, to date 
September 13th ; R, A, Shapcott is placed on the retired list with 
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American character that the development of the works should 
have been allowed subsequently to slip out of their control. 
Such, however, we understand, has been the case, and a 
syndicate formed, known as the Natural Gas Fields of England, 
Limited, of which Mr. Richard Pearson, a wealthy Australian, 
plays a prominent part. This company, we are given to 
understand, has acquired rights to sink bore-holes over an 
area of 300 square miles, and to take away the gas therefrom. 
It has also arranged terms with the London, Brighton, and 
South Coast and South-Eastern and Chatham Railway Com- 
panies to lay pipe lines along their roads. 

So far the supply of natural gas at Heathfield is said to 
show no sign of giving out. It is obtained from the 
Kimmeridge clay, which is supposed to be saturated with 
petroleum, and extends, according to geological maps, from 
Dorset to the Pas de Calais. The depth at which the supply 


seniority of September 3rd. Chief engineers: A. E, Tompkins, 
to the President, additional for the torpedo boat destroyer Ribble, 
and for occasional service at the Royal Naval College, to date 
September 20th; C. Laughton, to the Britannia, for the Isis, on 
commissioning, to date September 18th. Engineers: T. S. Guyer, 
tothe Duke of Wellington, for the Iphigenia, todateSeptember 20th ; 
W. E. Townsend, to the Pembroke, for the Greyhound, to date 
September 2nd; J. H. Jenkin has been promoted to the rank of 
chief engineer and reappointed on promotion, with seniority of 
July 5th; C.H. Hill has been promoted to the rank of chief 
engineerand reappointed on promotion, with seniority of August Ist.; 
Frederick W. Sydenham, to the Britannia, for the Isis, to date 
September 18th; William B, Lakeman, to the Warrior, for the 
Flirt, to date September 18th ; Albert EH. Travis, to the V ivid, for 
the Jason, on paying off, to date September 7th. Assistant 
engineer: James F. Shaw, to the Britannia, for the Isis on 
commissioning, to date September 18th. 
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BRITISH ASSOCIATION : ENGINEERING 
SECTION. 
ADDRESS BY PROFESSOR JOHN PERRY. 


fuis section has had sixty-six presidents, all different types of 
engineer. As each has had perfect freedom in choosing the 
subject for his address, and each has known of the rule that 
presidential addresses are not subject to debate afterwards, and 
as, being an engineer, he has always been a man of originality, of 
course he has always chosen a subject outside his own work, An 
engineer knows that the great inventions, the great suggestions of 
change in any profession, come from outsiders. Lawyers seem 
like fish out of water when trying to act as law-makers. The 
radical change that some of us hope to see before we die in the 
construction of locomotives will certainly not come from a loco- 
motive superintendent, who cannot imagine a locomotive which is 
not somehow a lineal descendant of the Rocket. 

Hence it is that in almost every case the president of this 
sec'ion has devoted a small or large part of his address to the 
subject of the education of engineers. I grant that every presi- 
dent has devoted his life to the education of one engineer— 
bimself—and it is characteristic of engineers that their professional 
education proceeds throughout the whole of their lives. Perhaps 
of no other men can tbis be said so completely. To utilise the 
forces of Nature, to combat Nature, to comprehend Nature as a 
child comprehends its mother, this is the pleasure and the pain of 
the engineer. A mere scientific man analyses Nature—takes a 
phenomenon, dissects it into its simpler elements, and investigates 
these elements separately in his laboratory, The engineer cannot 
do this. He must take Nature as she is, in all her exasperating 
complexity. He must understand one of Nature’s problems as a 
whole. He must have all the knowledge of the scientific man, 
and ever so much more. He uses the methods of the scientific 
man, and adds to them methods of his own. The name given to 
these scientific methods of his own, or their results, is sometimes 
“common sense,” sometimes ‘‘character,” or ‘ individuality,” or 
“faculty,” or “business ability,” or ‘‘instinct.” They come to 
him through a very wide experience of engineering processes, of 
acquaintance with things and men. No school or college can do 
more than prepare a young man for this higher engineering 
education which lasts through life. Without it a man follows only 
rule of thumb, like a sheep following the bell-wether, or else he 
lets his inventiveness or love of theory act the tyrant. 

When a man has become a great engineer, and he is asked how 
it happened, what his education has been, how young engineers 
ought to be trained, as a rule it is a question that he is least able 
to answer, and yet it is a question that he is most ready to answer. 
He sees that he benefited greatly by overcoming certain difficulties 
in his life ; and, forgetting that every boy will have difficulties 
enough of his own, forgetting that although a few difficulties may 
be good for discipline many difficulties may be overwhelming ; 
forgetting also that he himsef is a very exceptional man, he 
insists upon it that those difficulties which were personal to him- 
self ought to be thrown in the path of every boy. It often 
happens that he is a man who is accustomed to think that early 
education can only be given through ancient classics. He forgets 
the dulness, the weariness of his school-days. Whatever pleasure 
he had in youth—pleasure mainly due to the fact that the average 
Anglo-Saxon boy invents infinite ways of escaping school drudgery 
—he somehow connects with the fact that he had to learn classics. 
Being an exceptional boy, he was not altogether stupefied, and 
did not altogether lose his natural inclination to know something 
of his own language; and he is in the habit of thinking that he 
learnt English through Latin, and that ancient classics are the 
best mediums through which an English boy can study anything. 
The cleverest men of our time have been brought up on the 
classics, and so the engineer who cannot even quote correctly a 
tag from the Latin grammar, who never knew anything of classical 
literature, insists upon it that a classical education is essential for 
allmen, He forgets the weary hours he spent getting off Euclid, 
and the relief it was to escape from the class-room not quite 
stupefied, and he advocates the study of pure mathematics and 
abstract dynamics as absolutely necessary for the training of the 
mind of every young engineer. I have known the ordinary 
abominable system of mathematical study to be advocated by 
engineers who, because they had passed through it themselves, 
had really got to loathe all kinds of mathematics higher than that 
of the grocer or housekeeper. They said that mathematics had 
trained their minds, but they did not need it in their profession. 
There is no profession which so much requires a man to have the 
mathematical tool always ready for use on all sorts of problems, 
the mathematical habit of thought the one most exercised by him ; 
and yet these men insist upon it that they can get all their 
calculations done for them by mathematicians paid so much a 
week, If they really thought about what they were saying, it 
would be an expression of the greatest contempt for all engineering 
computation and knowledge. He was pitchforked into works with 
no knowledge of mathematics, or dynamics, or physics, or 
chemistry, and, worse still, ignorant of the methods of study 
which a study of these things would have produced ; into works 
where there was no man whose duty it was to teach an appren- 
tice ; and because he, one in a thousand, has been successful, he 
assures us that this pitchforking process is absolutely necessary 
for every young engineer. He forgets that the average boy 
leaves an English school with no power to think for himself, with 
a hatred for books, with less than none of the knowledge which 
might help him to understand what he sees, and he has learnt 
what is called mathematics in such a fashion that he hates the 
sight of an algebraic expression all his life after. 

I do not want to speak of boys in general. I want only to 
speak of the boy who may become an engineer, and before 
speaking of his training I want to mention his essential natural 
qualification—that he really wishes to become an engineer. I 
take it to be a rule to which there are no exceptions, that no boy 
ought to enter a profession—or, rather, to continue in a profession 
—if he does not love it. We all know the young man who thinks 
of engineering things during office hours, and never thinks of 
them outside office hours. We know how his fond mother talks 
of her son as an engineer who, with a little more family influence 
and personal favour, and if there was not so much competition 
in the profession, would do so well. It is true, family influence 
may perhaps get such a man a better position ; but he will never 
be an engineer. He is not fit even to te a hewer cf wood and 
drawer of water to engineers. Love for his profession keeps a 
man alive to its interests a]] his time, although, of course, it 
does not prevent his taking an interest in all sorts of other things 
as well; but it is only a professional problem that warms him 
through with enthusiasm. I think we may assume that there 
never yet was an engineer worth his salt who was not fond of 
engineering ; and so I shall speak only of the education of the 
young man whois likely to be fond of engineering. 

How are we to detect this fondness in a boy? I think that if 
the general education of all boys were of the rational kind which I 
shall presently describe, there would be no great difficulty ; but as 
the present academic want of system is likely to continue for some 
time, it is well to consider things as they are. Mistakes must be 
made, and the parent who tries during the early years of his 
offspring to find out by crafty suggestion what line his son is likely 
to wish to follow, will just as probably do evil by commission as the 
utterly careless parent is likely to do evil by omission. He is like 
the botanical enthusiast who digs up plants to see how they are 
getting on. But in my experience the Anglo-Saxon boy can stand 
a very great deal of mismanagement without permanent hurt, and 
it can do no kind of boy any very great harm to try him on engi- 
neering for a while. Even R. L. Stevenson, whose father seems to 
have been very persistent indeed in trying to make an engineer of 
him against his will, does not seem, toa Philistine like myself, to 
have been really hurt as a literary man through his attendance on 
Fleeming Jenkins’ course at Edinburgh—on the contrary, indeed. 





It may be prejudice, but I have always felt that there is no great 
public person of whom I have ever read who would not have 

nefited by the “er training which is suitable for an engineer. 
Iam glad to see that Mr. Wells, whose literary fame, great as it is, 
is still on the increase, distinguishes the salt of the earth or saviours 
of society from the degraded, useless, luxurious, pleasure-loving 
people doomed to the abyss by their having had the training of 
engineers, and by their possessing the engineer’s methods of 
thinking. 

It may be that there are some boys of great genius to whom all 
physical science or application of science is bateful. I have been 
told that this is so, and if so I still think that only gross mis- 
management of a youthful nature can have produced such detesta- 
tion. For such curious persons engineering experience is, of 
course, quite unsuitable. I call them ‘‘curious” because every 
child’s education in very early years is one in the methods of the 
study of physical science ; it is Nature’s own method of training, 
which proceeds successfully until it is interfered with by ignorant 
teachers who check all power of observation, and the natural desire 
of every boy to find out things for himself. If be asks a question, 
he is snubbed ; if he observes Nature as a loving student, he is said 
to be lazy and a dunce, and is punished as being neglectful of 
school work. Unprovided with apparatus, he makes experiments 
in his own way, and he is said to be destructive and full of 
mischief. But however much we try to make the wild ass submit 
to bonds and the unicorn to abide by the crib, however bullied and 
beaten into the average schoolkoy type, I cannot imagine any 
healthy boy suffering afterwards by part of a course of study 
suitable for engineers, for all such study must follow Nature’s own 
system of observation and experiment. Well, whether or not a 
mistake has been made, I shall assume the boy to be likely to 
love engineering, and we have to consider how he ought to be pre- 
pared for his profession, 

I want to say at the outset that I usually care only to speak of 
the average boy, the boy usually said to be stupid—95 per cent. of 
all boys. Of the boy said to be exceptionally clever I need not 
speak much. Even if he is pitchforked into works immediately 
on leaving a bad school, it will not be long before Le chooses his 
own course of study and follows it, whatever course may have been 
laid down for him by others. I recollect that when in 1863 I 
attended an evening class held in the Model School, Belfast, under 
the Science and Art Department of Practical Geometry and 
Mechanical Drawing, there was a young man attending it who is 
now well knownas the Right Honourable William J. Pirrie. He 
had found out for himself that he needed a certain kind of know- 
ledge if he was to escape from mere rule-of-thumb methods in 
shipbuilding work ; it could at that time te obtained nowhere in 
the North of Ireland except at thatclass, and of coursehe attended 
the class. For forty-two years the Science and Art Department, 
which has recently doubled its already great efficiency, has been 
giving chances of this kind to every clever young man in the 
country, from long before any physical science was taught in any 
English public school. The one essential thing for the exceptional 
boy is that he shall find within his reach chances to take advantage 
of ; chances of learning ; chances of practice ; and, over and atove 
all, chances of meeting great men. It takes me off my subjecta 
jittle, but I should like here to illustrate this matter from my own 
personal experience. 

I had already been an apprentice for four years at the Lagan 
Foundry when I entered Queen’s College for a course of civil 
engineering. I suppose that there never was on this earth a college 
so poorly equipped for a course of engineering ‘study. Even the 
lecture room—this lecture 100m in which you are now sitting—was 
borrowed from the Physics Professor. There was a narrow passage, 
ironically called a ‘‘ drawing-ro:m,” and this was the only space 
reserved for engineering in a town whose engineering work was 
even then very important. There were some theodolites and levels 
and chains for surveying, but nothing else in the way of apparatus. 
But there was as Professor a man of very great individuality ; he 
acted as president of this section twenty-eight years ago. I can 
hardly express my obligations to Professor James Thomson. It 
was my good fortune to be a pupil both of this great man and of 
his younger brother, Lord Kelvin, as well as of Dr. Andrews. It 
is not because these three men were born in Belfast that we here 
call them great. It is not because Tait, late of Edinburgh, and 
Purser, now the president of Section A, were professors at this 
college that we call them great. All the scientific men of the world 
are agreed to call these men very great indeed. To come in con- 
tact with any of them, even for a little while, as a student, altered 
for ever one’s attitude to Nature. It was not that they gave us 
information, knowledge, facts. The syllabuses of their courses of 
study were nothing like so perfect as that of the smallest German 
polytechnic. And yet if a youth with a liking for physical science 
had gone to a German gymnasium to the age of nineteen, and had 
become a walking encyclopedia on leaving one’s polytechnic at the 
age of twenty-four, the course of that life-study would not have 
done for him as much gocd as was done by a month’s contact with 
one of these men. People call it ‘‘ personal magnetism,” and 
think there is something occult about it. In truth, they revealed 
to the student that he himself was a man, that mere learning 
was unimportant, that one’s own observation of some common 
phenomenon might lead to important results unknown to the 
writers of books. They made one begia to think for oneself for 
the first time. Let me give an example of how the thing 
worked. 

James Thomson was known to me as the son of the author of my 
best mathematical books, but more particularly as the man who 
had first used Carnot’s principle in combination with the discovery 
of Joule, and I often wondered why Rankine and Clausius and 
Kelvin got all the credit of the discovery of the second law of 
thermodynamics. Men think of this work of his merely as having 
given the first explanation of relegation of ice and the motion of 
glaciers. He was known to me as the inventor of the Thomson 
turbine and centrifugal pump and jet pump. His name was to be 
found here and there in all my text-books, always in connection 
with some thoroughly well worked-out investigation, as it is to be 
found in all good text-books now ; for wherever he left a subject, 
there that subject has remained until this day ; nobody has added 
to it or found a mistake in it. He was to me a very famous man, 
and yet he treated me as a fellow-student. One of his early 
lectures was about flowing water, and he told us of a lot of things 
he had observed, which I also had observed without much 
thought ; and he showed how these simple observations completely 
destroyed the value of everything printed in every text-book on 
the subject of water flowing over gauge-notches, even in the other- 
wise very perfect Rankine. I felt how stupid I had been in not 
having drawn these conclusions myself, but in truth till then I had 
never ventured for a moment to criticise anything ina book. I 
have been a cautious critic of all statements in text-books ever 
since. If any engineer wants to read what is almost the most 
instructive paper that has ever been written for engineers let him 
refer to the latest paper written by James Thomson on this 
subject. The reasoning there given was given to me in lectures in 
this very room in 1868, and had been given to students for many 
years previous. 

Again, soon afterwards, he let me see that although I had often 
looked at the whirlpool in a basin of water when the central 
bottom hole is open, and although I had read Edgar Allen Poe’s 
mythical description of the Maélstrom, I had been very much too 
careless in my observation. Among other things, Thomson had 
observed that particles of sand gradually passed along the bottom 
towards the hole. When he found out the cause of this, it led 
him at once to several discoveries of great importance. Indeed, 
the study of this simple observation gave rise to all his work on (1) 
what occurs at bends of pipes and channels, and why rivers in 
alluvial plains bend more and more; (2) the explanation of the 
curious phenomena that accompany great forest fires; (3) the 
complete theory of the great wind circulation of the earth, pub- 
hag in its final form asthe Bakerian Lecture of the Royal Society 
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But why goon? He taught me to see that the very commonest 
phenomenon had still to reveal important secrets to the under- 
standing eye and brain, and that no man is a true student unless 
he is a discoverer. And so it was with Kelvin and Andrews. 
Their names were great before the world, and yet they treated 
one as a fellow-student. Is any expendi:ure of money too large if 
we can obtain great men like these for our engineering colleges / 
Money is wanted for apparatus, and more particularly for men, 
and we spend what little we have on bricks and mortar ! 

The memory of a man so absolutely honest as Professor James 
Thomson was compels me to say here that I was in an exceptionally 
fit state to benefit by contact with him, for I hungered for 
scientific information. I do not think that there was so much 
benefit for the average student whose early education had almost 
unfitted him for engineering studies. To work quantitatively with 
apparatus is good for all students, but it is absolutely necessary fcr 
the average student, and, as I said before, there was no apparatus, 
Also the average student cannot learn from lectures merely, but 
needs constant tutorial teaching, and the professor had no 
assistant. 

Anybody who wants to know what kind of engineering school 
there ought to be in such a college as this can see excellent 
specimens—sometimes several in one town—in Glasgow, Birming- 
ham, Liverpool, London, Manchester, Leeds, Bristol, Nottingham, 
Edinburgh, and other great cities. There the fortunate manu- 
facturers have given many hundreds of thousands of pounds for 
instruction in applied science—engineering. In America the 
equipment of such schools is much more thorough, and there are 
large staffs of teachers, for fortunate Americans have contributed 
tens of millions of pounds for this kind of assistance to the rising 
generation. Germany and Switzerland compete with America in 
such preparation for supremacy in manufacture and engineering, 
and nearly every country in the world is more and more recognis- 
ing its importance as they see the great inventions of Englishmen 
like Faraday and Perkin and Hughes and Swan developed almost 
altogether in those countries which believe in education. Even 
one hundred thousand pounds would provide Queen’s College, 
Belfast, with the equipment of an engineering school worthy of its 
traditions and position, and Belfast is a c'ty in which many large 
business fortunes have been made. 

It is interesting to note that the present arrangements of tke 
Royal University of Ireland, with which this College is affiliated 
are such that most of the successful graduates in engineering c* 
Queen’s University would now be debarred from taking the degree. 
Even in London University, Latin is not a compulsory subject for 
degrees in science; Ireland has taken a step backwards towards 
the Middle Ages at the very time when other countries are steppirg 
forward. 

Well-equipped schools of applied science are getting to be 
numerous, but I am sorry to say that only a few of the men who 
leave them every year are really likely to become good engineers. 
The most important reason for this is that the studen‘s who enter 
them come usually from the public schools; they cannot write 
English ; they know nothing of English subjects ; they do not care 
to read anything except the sporting news in the daily papers ; 
they cannot compute; they know nothing of natural science ; in 
fact, they are quite deficient in that kind of general education 
which every man ought to have. 

I am notsure that such ignorant boys would not benefit more by 
entering works at once than by entering a great engineering 
school. ‘lhey cannot follow the college courses of instruction at 
all, in spite of having passed the entrance examination by cram- 
ming. Whereas after a while they do begin to understand what 
goes on in a workshop ; and if they have the true engineer’s spirit 
their workshop observation will greatly correct the faults due to 
stupid schoolwork, 

(To be continued.) 








AND STEEL AT THE DUSSELDORF 
EXHIBITION, 1902.* 
By Professor HERMANN WEDDING, Ph.D. 


THE Exhibition at Diisseldorf is limited both objectively and 
territorially. It does not aspire to be a world’s Exhibition, nor 
does it even represent the whole of German territory, but is con- 
fined solely to the Prussian provinces of the Rhine and Westphalia. 

Of the important iron manufacturing districts, those of the 
provinces of Silesia and Hanover, and that of the imperial province, 
Lorraine, which contain besides the most celebrated iron ore 
deposits of Germany, are not included, the only iron mining district 
of note represented being that of Siegerland. On the other hand, 
the most extensive coal-mining regions, apart from that of Silesia, 
that is, the Ruhr and Rhine, the Saar and Aix-la-Chapelle districts, 
fall within the scope of the Exhibition. 

The metallurgy of iron and machine construction in all its 
branches are so overwhelmingly represented, that in comparison 
all other objects and the industries connected therewith appear 
to fall into the background. The members will, however, find that 
this limitation is no defect, but, on the contrary, constitutes a 
decided advantage. For metallurgists this Exhibition offers a 
display which, in point of completeness and imposing magnitude, 
has hitherto been unexcelled. 

It is now the author's task, undertaken at the request of the 
Council of the Institute, to conduct the members through the iron 
metallurgical section of the Exhibition, if they will consent to 
entrust themselves to his personal guidance. 

The division between the section devoted to the metallurgy of 
iron (Grovp II.) and the other parts of the Exhibition is not 
sharply defined, since there are numerous appendages and side 
exhibits of the kindred industries of mining (Group I.) and of 
metals other than iron (Group IIJ.), besides the great hall of 
machinery. 

The products of the ironworks are accommodated partly in 
single pavilions, and are partly assembled in one portion of the 
main building extending parallel to the bank of the Rhine. The 
most convenient course will therefore be to take the Rheinthor as 
the starting point, and to conduct the members systematically 
thence down stream, leaving them afterwards free to view the 
objects of the Exhibition more closely. The author proposes, 
therefore, to omit such data relating to dimensions, composition, 
&c., which may be found either in the catalogues or displayed on 
the exhibits themselves, since the paper concerns chietly those who 
are present, and not so much the absent members, and will be com- 
pleted mainly by the author’s explanatory comments, 

Beginning then with the special exhibit of Frederick Krupp of 
Essen—No. 506+: before entering the building attention is 
attracted to some ponderous armour plates which were made at 
these works, and consist of an alloy of nickel and iron. One of 
these weighs 106 tons, and was manufactured from a single ingot 
of 180 tons. The armour plate rolling mill i: driven by a reversing 
steam engine of 3700 horse-power, and the rolls are 4 m. (13ft.) 
long, and 1-2 m. (4ft.) diameter. The ballistic trials of other 
plates which are placed within the building prove their capacity 
for resistance. Other objects of exceptional dimensions are manu- 
factured besides armour plate, an example of which is to be seen 
in the shape of a boiler plate weighing 29-5 tons, placed against the 
wall of the building. A boilerend plate of 3-9 m. (12ft.) diameter 
shows how the plates are shaped by presses. 

A great degree of perfection is attained in the heavy pieces 
forged by the hydraulic press. A notable example of th's work is 
afforded by the shaft for the ocean liner Kaiser William II., which 
hassix cranks. The propeller is attached, and the total length of 
the shaft is 22 m. (72ft.). The material has a tensile strength of 


IRON 





* The Iron and Steel Institute. 
+ The numbers are those of the official catalogue. 
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60-5 kilos. per square mm. (38-4 tons per square inch), and an 
elongation of 21 per cent. 

Not less striking to the attention is a hollow bored shaft for 
a steamer, forged in a single piece, in a length of 45m. (148ft.) 
The core lying near exhibits the excellent compactness of the 
material, as also does a glance through the hollow of the shaft 
while illuminated. The ingot from which the shaft was forged 
was formed from the contents of 1768 crucibles, and was com- 
pleted in thirty minutes, 490 workmen being required for 
the work of casting. Crucible steel ingots are cast at Essen 
up to 85 tons, and ingots of open-hearth steel are made up to 120 
tons. 

Shafts made of a 3-6 per cent. nickel alloy of iron are forged 
under hydraulic presses, the largest of which is of 5000 tons 
pressure, Especially noteworthy are the enormous castings of 
mild steel, among them the stems and sternposts for warships and 
the mercantile marine. 

It is almost superfluous to enlarge upon the great armoured 
turrets with electric machinery for revolving them, for serving 
the large guns and handling projectiles. ‘These will be exhibited 
in actual motion. Every one is more or less acquainted with 
the renowned products of the Krupp works in respect of war 
material. Among these must also be reckoned the armoured 
domes of chilled cast iron, which among other excellent produc- 
tions are exhibited by the Krupp Gruson Works in the apse of the 
building. 

The next building which is entered contains the objects placed on 
exhibition by the Hoerder-Bergwerks und Hiittenverein (No. 503). 
What attracts the attention here is chiefly shipbuilding and railway 
material. Ship plates, reverse bars for the ship framing, deck beams, 
&c., of excellent finish areshown. A marine boiler end plate of 
3-6 m, (11$ft.) in diameter is formed of a single piece of plate, the 
material being open-hearth steel. A marine crank shaft of 
550 mm, (22in.) diameter, also of open-hearth steel, is displayed. 
All the shafts are bored out through the centre, partly with the 
object of reducing their weight, and partly to obtain assurance as 
to the soundness of the material within. The perfection of the 
steel castings is particularly evidenced in the appearance of the 
huge sternposts with rudder and propeller. It will be noted that 
the surface of the machined parts of wheels, shafts, &c., are almost 
entirely free from blow-holes, 

The Hoerde works have in recent years taken a leading part 
in all that concerns the metallurgy of iron, and have won for 
themselves a well-deserved reputation owing the public-spirited 
manner in which they have never failed to publish the results 
of trials and experiments, whether attended with success or 
otherwise. 

The capabilities of the rolling mills are manifested by a rail 
76 m, (250ft.) long. The large plates of extreme thinness, down 
to 1 mm. for instance, afford further proof of their perfection. 

The next in order is the display of the Bochumer Verein for 
mining and cast steel manufacture—No. 481—which is also accom- 
modated in a separate building. Finished products of extreme 
purity and homogeneity of composition, cast in mild steel, such as 
portions of marine engines, shafts, and articles of every descrip- 
tion, show a high degree of perfection, as also do the heavy 
forgings. Here, too, is to be seen another hollow bored shaft of 
great length, with the core consisting of a single piece. Attention 
is also drawn to three steam pistons of forged mild steel, the 
largest of which has a diameter of 2-374 m. (about 7ft. 10in.). In 
addition to these may be seen a sternpost weighing 89 tons, made 
of moulded cast steel, a masterpiece cf its kind, built up in four 
sections. Lastly, the Bessemer converter ring is also deserving of 
notice. The railway material is specially noteworthy, in particular 
the cast spoked wheels, on account of the exactness and cleanness 
of the castings. 

A peculiar branch of work undertaken by this firm is that of 
bell founding, exemplified here by bells of large and small size, all of 
beautiful tone. The harmonious peal in the tower is set in motion 
by an electric device of special construction. 

In the next buildiug to be visited are arranged the products of 
the Rheinische Metallwaaren und Maschinenfabrik, of Diisseldorf 
(No. 516). Here are exhibited seamless hollow bodies in great 
variety of form, which have all been manufactured by the Ehrhardt 
process. 

The method corsists of the piercing by means of a mandril circu- 
lar in cross secti:n of a hot billet of square section, which is held in 
a hollow cylindrical die. The process is very clearly represented 
by means of models. The manner in which the exact evenness in 
the thickness of the wall is produced is particularly striking. Gun 
barrels for double and treble-barrelled guns, and even large gun 
tubes are manufactured by this process. The initial operation in 
the manufacture of boiler ring courses is performed in a similar 
manner, the hollow billets being afterwards rolled out into cylin- 
drical rings on a rolling mill. Thus both riveted and welded 
seams are dispensed with in the finished course. 

Crossing the main avenue of the Exhibition, the pavilion of the 
Gutehoffnungshiitte of Oberhausen is reached—No. 501. In front 
is presented to view a large winding engine. On turning to the 
right the spectator is confronted with an extensive collection of 
ores, pig irons, and other material. The variety of the kinds of 
iron produced at these works is shown by the large number of 
rolled sections, and massive plates afford evidence of the capacity 
ot the rolling mill. Forgings and castings of excellent quality, 
representing orders for the most part, are a proof of the remark- 
able progress which has been achieved in Germany with regard to 
the soundness of the castings and cleanness of execution manifest 
even on the rough exterior. 

In making the tour of the building, numerous interesting illustra- 
tions of the development of the works from small beginnings are 
presented. Samples of wheel bosses and pulleys, tires, and bridge- 
building material are on view, which exhibit a remarkable degree 
of toughness, 

The whole attention is now centred on the large blowing engines, 
at present driven with producer gas, but later to be worked by 
blast-furnace gas. The peculiar arrangement of having the blowing 
cylinders placed at the side is due to the desire for economy of 
space lengthwise. The enyine is of the two-throw type. The firm 
has contributed largely to the rapid development of gas engines 
driven direct by blast-furnace gas, and is experienced in all systems 
of such motors. Some idea of the serviceableness of these machines 
may be gained from this fact. 

Four smaller pavilions are now entered, the first one being that 
showing the Goldschmidt process, the Thermite Company 
—No. 499-—where may be witnessed the welding of portions of 
iron by means of thermite, a mixture of aluminium and oxide of 
iron ; also the reduction of carbon-free metals, more particularly 
manganese and chromium. Next is the Niederrheinische Hiitte 
containing an exhibit which is admirably elucidated by analyses. 
Then follows the exhibit of Dr. Otto, of Dalhausen—No. 515— 
where may be seen a full-size model of the most modern type of 
coke oven, fired from below by means of gas burners. Lastly, the 
vavilion of the Burdens Ironworks at Wetzlar—No. 484—which, 

esides exhibiting a beautiful model of a blast furnace, also illus- 
trates the utilisation of blast furnace slag for cement making— 
termed iron Portland cement. 

The great Hall of Industry is visited in turn, where the 
magnificent display of the Phconix Company at Laar, near 
Ruhrort—No. 514—confronts the spectator. Among a great 
number of objects, material, and products finished wholly or in 
part, is a large collection of grooved rails for tramways, which 
is most especially deserving of notice. The etching specimens 
of old and new products near the central column are highly 
instructive. 

The central circular road leads through to a series of exhibits 
of tube and plate works, which are classified in such a manner as 
to permit of an interesting comparison of their efficiency. On 
the right hand is the stand of the Diisseldorfer-Rihren Walzwerk, 
formerly Poensgen and Co.—No. 490—with welded tubes of all 
kinds, drawn, rolled, and butt, or lap welded. Besides these are 


other hollow bodies, the excellence of the material of which is 
shown in the flanged and bent portions. On the left are placed 
the objects of the Schultz Knaudt Co—No, 480—the special 
feature of which consists of boiler rings, both plain and corrugated, 
with welds of excellent workmanship left in the rough state, 
water gas having been exclusively used for heating the plates pre- 
paratory to welding. The tall columns, the highest of which is 
11-26 m. (35$ft.) in length, are evidence of the remarkable skill 
exercised in the manufacture of these products. 

The succeeding stand is that of Messrs. Harkort, in Duisburg— 
No. 496—distinguishable by the central revolving pedestal with the 
bust of Prince B:smarck. Here the chief objects of interest are the 
plates for the construction of burglar-proof safes, manufactured 
with different degrees of hardness. 

Further on, on the right, is Piedbwuf and Co.—No. 515—with 
tubes and hollow articles of the most intricate kind, welded by 
band. On the left again follows the Duisburger Eisenund 
Stahlwerk—No. 488—showing specimens of heavy work, in par- 
ticular end plates for marine boilers. 

The exhibit of the German-Austrian Mannesmann tube works— 
No. 486—is the next in turn on the right. This most instructive 
collection displays the process of tube manufacture by the method 
of oblique rolling, which failed to fulfil all that had at first been 
expected of it, and is now only used in the preliminary stage of 
manufacture. The tubes are brought to their final state of perfec- 
tion by the use of the so-called Pilger process, 

Confronting this is the stand of the Krieger Steel Works 
No. 525—with beautiful specimens of the firm’s products, compris- 
ing for the most part shipbuilding material. 

The collective exhibition of the Siegerland is now entered 
Nos. 387 to 478. This district forms the southern part of West- 
phalia, and is widely celebrated on account of the great wealth of 
its mineral lodes containing spathic iron ore rich in manganese, 
from which are produced white pig iron and spiegeleisen, The 
progress achieved here in the last decades may be noted by 
comparing the two full-sized models of an old and a new blast 
furnace. Mention must also be made of the models of Burgers, 
of Schalke, not alluded to in the catalogue, which show how a blast 
furnace may be constructed entirely of iron, provided itis properly 
cooled on the outside. 

On arriving at the end of the central passage and turning to 
the left an extensive exhibit is seen, consisting of chilled rolls of 
great superiority. These form a speciality of the Siegerland. 
Unfortunately, no fractures are shown of these rolls, which are 
manufactured in different degrees of hardness; by this means 
the depth to which the hardening penetrates would have been 
apparent, 

The way now leads past several small exhibits, Siding and 
Halbach—No. 524—the Aplerbeckerhiitte—No. 380—and Capito 
and Klein—No. 485. The latter shows some thin plates made 
of Siegerland iron. These are followed by the Aachener Hiitten 
Aktien Verein at Rothe Erde—No. 379—and, again, the Phoenix 
Works, Then taking a passage turning off to theright the tube 
and plate-making section is once more passed through. Boecker 
and Co., of Schalke—No. 432—and the stand of the Wi:tener 
Guss-Stahlwerke— No. 500—is reached. This section is devoted 
to the display of moulded steel castings of mild steel, numerous 
and excellent specimens of which are to be seen on all sides. The 
extraordinary improvements which have been effected in this 
narticular branch will be realised on examining these castings. 
Until quite recently it was practically an impossibility to obtain 
a mild steel casting free from blow-holes, yet the material, which 
in many instances is purposely left in the rough state, shows no 
cavities either on the surface or in the fractures. 

Before proceeding further the collection of Felix Bischoff- 
No. 479—in the section of the collective exhibition of the Sieger- 
land, should on no account be passed over. This forms one of the 
most instructive collections with regard to the composition, and 
the qualities dependent thereon, of the various kinds of tool steel, 
more especially of the quick-cutting tool steels which are now 
coming into general use, and are already extensively applied for 
rough turning in those works equipped with sufficiently powerful 
lathes, 

Passing on, the way leads, between the Gelsenkirchener Stabl- 
werke, formerly Munscheid—No. 495—with a large cylinder cover 
2-36 m.—about 7ft, 10in.—in diameter, and the Saarbriickener 
Guss-Stahlwerke at Malstatt-Burbach—No. 519—with a revolving 
turret cover, and a ship’s stern-post of twenty-five tons weight, 
also a nickel steel armour plate, which has been subjected to a 
ballistic test, and shows in the fracture the excellent quality of the 
cast steel. The Oberbilker Stahlwerke —No. 382—follow, with a fine 
propeller shaft for a marine engine, and the end of Group II. of the 
Exhibition is then reached. 

The steel works appliances of Laeis—No. 507—at the end of the 
passage are worthy of attention, comprising a stamping machine 
for Bessemer converter bottoms, and alsoa casting ladle. Return- 
ing through the central avenue, there may be seen on the one side 
the Westphalian Steel Works of Bochum—No. 53l1—and on the 
other Grillo, Funke and Co.—No. 498. On all sides the excellency 
of the mild steel castings calls for admiration. 

In the stand of Oeking and Co. are exhibited the interesting 
patent couplings of Mr. R. M. Daelen, of Diisseldorf. 

On looking back towards the entrance, the exhibit may be 
observed of the Rheinische Stahlwerke—No. 517—which affords 
many proofs of the improvements in mild steel castings, as well 
as in forgings and rolled pieces, ‘lhe Hochfelder Walzwerke is 
also represented, showing chain cables for ships. Besides this 
there is the Emscherhiitte exhibit—No. 381. 

Adjoining Group IL. is the comparatively small Mining Section, 
Group I. This can be entered direct from the former, and thence 
the extensive sub-section of the Association for Mining Interests 
of the Dortmund district is reached, forming part of the same 
group. Here, contrary to the general rule, are represented not 
only the productions of the Rhineland and Westphalia, but also 
those of other mining districts of Germany. 

The machinery hall is then reached, where gas engines, blow- 
ing engines, and rolling mill engines are at work, of which the 
thorough study would occupy many days. These are objects, how- 
ever, which do not enter within the scope of the present paper, and 
the author will therefore take leave of the members at this point, 
in the hope that they may find a guide better qualified than 
himself to conduct them through this department. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THERE was not much new business transacted on ’Change this— 
Thursday—afternoon in Birmingham, the general quietude being 
experienced which is usual just at the close of the quarter. 
Inquiries, however, were received regarding supplies for next 
quarter, and indications to hand appear to point, as regards 
values, in no direction except a forward one. Finished iron quota- 
tions are about as follows :—Marked bars, £8 10s.; Earl of Dudley’s 
brand, £9 2s, 6d.; second grade, £7 10s.; with £6 15s. the maxi- 
mum for the very best quality of unmarked bars, and from 5s. to 
7s. 6d. less for inferior qualities. Sheets are quoted from £7 15s. 
up to £8 12s, 6d., according to gauge; with galvanised cor- 
rugated ditto, £11 5s. to £11 10s., f.o.b. Liverpool. Hoop 
iron, nail rod, and rivet iron are all about £7 5s. to £7 10s. 


Le, 


carrying on business in the Midlands. Every one in the trade had 
been invited to be present, and there were representatives jn 
attendance from London and from some of the northern towns 
It was resolved :—‘‘That this meeting is of opinion that in the 
interests of the bedstead trade it is desirable that some re-organi- 
sation of manufacturers for the regulation and maintenance of 
selling prices should be formed.” A second resolution was + 
‘That a committee of seven, with power to add to its humber, be 


posal for the consideration of another meeting of the trade,” 

Steel billets, in consequence of foreign competition, are weaker. 
Quotations are :—Bessemer billets, £4 15s. to £4 17s. 6d.; Siemens 
billets, £5 to £5 2s. 6d.; mild steel bars, £6 10s. to £7; plates 
£6 10s. to £7 10s.; girders, £6 to £6 5s.; and steel angles, £5 15¢ 
to £6 5s. ; 

Pig iron remains very strong, and this in a great measure js 
believed to be due to the influence of the sales of northern and 
Scotch iron to the United States. It is stated that 53s. to fds, jy 
regarded as too high a figure for Northamptonshire forge iron, and 
manufacturers will not buy more than they are obliged. Quota- 
tions are about as follows :—Staffordshire cinder forge, 50s, to 
51s.; part-mine, 53s. to 55s.; all-mine, 57s. 6d. to 67s. 6d.; best 
ditto, 80s. to 82s. 6d.; and cold blast, 95s. to 100s. Derbyshire jg 
about 54s, to 55s.; North Staffordshire, 54s. to 55s., and Lincoln. 
shire, 56s. 1d. 

In this district, forming as it does the centre of the railway 
carriage and wagon building industry, a good deal of interest js 
being once more taken in the old question of the use of large as 
against small railway trucks, that is to say, wagons capable of 
carrying 30 tons and upwards, as used in America, as against those 
carrying only 8 or 10 tons, as employed in Great Britain. Railway 
wagon builders in the Midlands mostly approve the reasons against 
the use of large wagons which have been made public by the 
general manager of the London and South-Western Railway. Mr, 
Owens considers that the continued use of the small trucks js 
necessitated by the fact that instead of the practice of ordering 
small quantities and requiring quick delivery being a decreasing 
one, it is largely increasing. The experience of practically every 
British railway manager is, he says, that the average weight per 
consignment is constantly decreasing. The result is that on the 
various British railways the average load of general goods in a 
truck, capable of conveying a weight of from 8 to 10 tons, varies 
from 25 ewt. to 40 cwt. only. If distances of 100 to 300 miles are 
to be covered by a goods train in a reasonably short period of time, 
and the goods are te be delivered within twelve to fourteen hours 
after receipt, which is very generally accomplished, it would be 
obviously impossible to have goods for various stations loaded to 
any large extent in the same truck, thus involving a long delay in 
unloading at each stopping station «x rewfe. Another point in 
favour of the small truck is the greater prospect it gives of profit- 
able back-loading. It is not long since that the South-Western 
Company issued a list of special rates for agricultural trattic in 
6-ton loads on an exceptionally low basis, and offered to allow the 
loads to be made up of several different descriptions of 
merchandise. ‘This was done with the double object of 
assisting the farmer and of securing full loads for the trucks; 
but the experiment was practically a failure, as there was very 
little response on the part of the farmer or the trader. The 
adoption of the 30-ton truck in this country is largely—this 
authority considers—in the hands of the traders. If even the 
existing capacity of the goods wagons was availed of reasonably, 
often the question of an increased size of truck for general tratfic 
—he continues—would be brought within the pale of practical 
politics. The foregoing views, however, do not accord with those 
held by some of the leading engineering and iron and steel and 
coal firms in the Midlands, These urge that enough traffic could 
be found in the manufacturing districts to warrant the use of 
large wagons, and they consider that it might lead to a reduction 
of railway expenses, and therefore might help towards a reduction 
in railway rates. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchester.—No real change of any moment can be reported in 
the very unsatisfactory position of the iron trade in this district, to 
which reference has been made recently. For the most part 
business continues to drag on in the merest hand-to-mouth fashion, 
both merchants and consumers apparently waiting for the bottom 
to be knocked out of the present American buying, when they 
anticipate a collapse in prices. When this is likely tocome no one, 
however, seems to have any idea, but the uncertainty as to 
American operations gives rise to a feeling that a cessation of this 
buying might be brought about in an unexpected manner at almost 
any moment. There is consequently excessive caution against the 
possibility of being caught with any quantity of high-priced iron, 
either bought or in hand, So far as prospects can be gauged from 
present indications, lower prices this year would appear scarcely 
probable, but judging by the under quoting in the market for 
delivery next year, the opinion is evidently entertained in sume 
quarters that a decided downward move is not at all unlikely in the 
not very distant future. 
The reports I receive from various sections of the engineering 
trade continue mostly unsatisfactory. Even in branches that have 
been the best off for work a slackening pressure of new orders is 
noticeable. This scarcely applies to any very appreciable extent 
to the sections of trade directly or indirectly connected with 
electrical engineering, and in some special departments of machine 
tool making a steady weight of new work is coming forward, but in 
other branches trade is only indifferent, with a very general 
diminution in the amount of new business stirring. Locomotive 
builders are here and there getting short of work ; boiler-makers 
are not so well engaged as a short time back, and the textile 
machine trades for the most part remain in a very depressed state. 
Amongst iron trade representatives on the Manchester Exchange 
the general report is still to the effect that customers hold back 
from buying, except in the smallest quantities, and business of any 
kind is extremely difficult at the high rates which continue to rule 
for all descriptions of raw material, both iron and steel, and for 
which the only assignable reason is the large quantity still being 
taken off the market for shipment to America, Home trade 
requirements not only continue indifferent, but consumers stave 
off buying as long as possible, and the orders given out 
are confined to the covering of simply the most pressing 
necessities. This, however, in’no way affects prices. Buy- 
ing, although deferred, will have to come forward sooner 
or later, and as even with this restricted business makers 
have no surplus, there is no present question of concessions to 
buyers with the object of bringing out larger orders, Lincoln- 
shire makers, who for some time past have been asking 6d. to 1>. 
above the official basis fer No, 3 foundry, decided at « meeting on 
Friday to advance list rates 1s. per ton, bringing them to 50s. 
net on trucks, or 55s. 6d, delivered Manchester. Lancashire 
makers’ quotations are unchanged at about 60s. 6d., less 2}, with 
Derbyshire still practically out of the market, and quotations 
nominally ranging from 58s. 6d. up to 60s. net, delivered here. 
Forge iron, which is not so much affected by the American demand, 
and for which, with the present very unsatisfactory condition of 
the finished iron trade there is not more than a moderate inquiry, 
remains unchanged. Delivered Warrington, Lancashire No. 4 
forge averages about 55s. 6d., less 24 ; Lincolnshire is still quoted 





Bedstead strip is in better demand, and prices—which average 
about £7 per ton—show a forward tendency. A good deal of 
interest is taken in this department of the iron trade in the attempt 
which is being made to re-organise the Bedstead Association, 


54s, 2d. net, and some brands of Derbyshire forge might be 
obtainable about 53s. 6d. net, delivered Warrington. 

Middlesbrough and Scotch brands continue strong at the full 
rates ruling last week, with makers having very little to offer. 


which was originally formed about two years ago, but which fell | Delivered by rail Manchester, No. 3 foundry Middlesbrough is not 
through, Ata recent meeting in this district twenty-eight firms | quoted under 61s. 10d. net, but here and there special lots might 











were represented, and these houses were not confined to those ! possibly be picked up at something under this figure. Scotch iron, 


appointed to consider a plan of organisation and prepare a pro.” 
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«sod Manchester docks, is quoted 60s. to 60s, 6d. Egiinton ; 
dalivecel eae ; and 64s, to 64s, 6d. Gartsherrie net. j 
“A meeting of the Lancashire finished iron makers was held in 
Manchester on Tuesday, and from the reports received it is evident 
this branch of trade remains in a very unsatisfactory condition. 
Bar makers are still unable to book new business of any moment 
at their basis rates of £6 15s. delivered Manchester, but as it is 
: nsidered more than doubtful whether an advantage could be 
pe ned by a lowering of the rates, which with the high cost of fuel 
oa material and the present rate of wages are already unre- 
pole it was decided that the basis prices should remain un- 
twithstanding there are outside makers selling at 
with merchants also underquoting. Sheets are in 
with prices about steady at £8 7s. 6d. to £8 10s. 
rt of trade is doing, with Association list rates 
remaining £7 2s. 6d. random to £7/ 7s. 6d. special cut lengths, 
delivered here, and 2s. 6d. less for shipment. _ : ; 
In the steel trade, although no great weight of business is 
coming forward, prices are very firm at full rates, makers and 
manufacturers for the most part having their books well filled with 
orders to keep them engaged for the present. No. 3 foundry 
hematites are quoted 69s. 6d. to 70s, net, delivered Manchester, 
and local made billets remain £4 17s. 6d. Warrington to £5 Man- 
chester, net. Good qualities of steel bars average £6 12s. 6d. to 
£6 15s., with only in exceptional cases sellers under these figures. 
(Common steel plates are steady at about £6 5s. and - boiler plates 
strong at £7 10s., less 24, delivered Manchester district. ; 
jal design of the “Stockport” gas engine for direct 


munerative, 
altered, no’ 
£6 12s. 6d., 
moderate request, 
In hoops a slow so 


A speci 
iP to a dynamo has recently been brought out by 
J. E. H. Andrew and Co., Limited, of Reddish, near Stockport. 


This engine is fitted with a patent ball governor for dynamo 
driving, which is extremely sensitive, and so constructed that the 
speed is regulated at all loads, the engine being only allowed to 
take in gas at the right time and sufficient frequency to do the 
worx. The gas consumption is thus in proportion to the amount 
of work given off, and the speed can be immediately altered with- 
out stopping the engine. The engine and dynamo in this 
arrangement are fixed to the same bed-plate, and the dynamo is 
driven by a coupling, a a on the dynamo being con- 
nected to a half-coupling cast with the engine fly-wheel. 

Sir Wm. H. Bailey, managing director of W. H. Bailey and Co., 
Limited, Salford, has invented a new method of illuminating clock 
dials, which, although primarily designed for indoor purposes, 
would seem to be equally adaptable to outside turret clocks of 
ornamental design. In this arrangement the numerals, consisting 
of white enamelled glass figures on a dark blue ground, are 
mounted on a front copper circle, behind which, at a distance of 
several inches, is a background dial of white enamelled metal. 
Behind the figures, between the copper circleand the background, 
are a series of incandescent electric lights, which give a brilliant 
light on the figures, and a reflected light on the white background, 
which is about 4in. behind the lights. No glass is used in the 
centre of the dial. When required the clock can be used for 
advertising purposes, and letters substituted for the figures. 

Not more than a moderate sort of business continues the general 
report throughout the coal trade of this district, with, however, 
prices firm at late rates, The — of some advance in prices 
with the close of the month has been talked of, but nothing in the 
way of definite decision has been come to, and under present con- 
ditions, with pits not yet working full time, and the output more 
than sufficient to meet requirements, any present upward move- 
mont would seem improbable. 

The house-tire coal trade is showing increasing activity, owing to 

consumers now beginning to get in extra quantities for winter 
requirements, and stocks are going down to a correspondingly 
lessened extent. Prices remain strong at late rates. The lower 
qualities of round coal still meet with but an indifferent inland 
demand for steam and forge purposes, this no doubt being mainly 
attributable, as previously intimated, to the unsatisfactory condition 
of some of the principal coal-using industries. There is, however, 
no great surplus of common round coal on the market, and prices 
are generally steady at recent rates, averaging 8s. 6d. to 9s, for 
peed a of steam and forge coal at the pit. 
Ample supplies of engine fuel continue to come on the market, 
mainly on account of the larger quantities that are being sent 
forward from some of the outside districts, chietly Derbyshire, 
where slack is being offered at very low figures. Some of the 
Lancashire collieries are moving away all their production without 
great difficulty, but at many of the pits, slack, especially in the 
medium and common sorts, is hanging, and here and there stocks 
are accumulating. Prices, although not so strong as of late, 
remain about 4s. 9d. to 5s. common, 6s. medium, and 6s. 6d. to 7s. 
best qualities of Lancashire slack, with Derbyshire slack ranging, 
according to quality, from 2s, 6d. to 3s. 6d. per ton at the pit in 
that district. 

The shipping trade remains without any real improvement, and 
low prices continue to be quoted for the commoner sorts of round 
coal suitable for steam purposes, 9s, 6d. to 10s. representing the 
average for ordinary steam coal, delivered Mersey ports. In the 
better screened qualities suitable for house-fire purposes a fairly 
good business is being done at about 10s. 6d. to 11s., with superior 
descriptions of house-fire coal ranging upwards, according to quality. 

A very strong position continues in the coke trade, quite a 
pressure of demand being reported, especially for the better 
qualities for foundry purposes. Some of the makers are urging an 
advance on the list basis rates, but so far no official move has been 
made in this direction, although on new business special prices are 
in many cases being quoted. At the ovens list basis rates remain 
very firm at a minimum of 22s, to 24s. Lancashire foundry, and 
13s. 6d. to 14s, furnace coke. 

Barrow.—There is a very firm tone in the hematite pig iron 
trade, and business is good and plentiful, makers being able to 
maintain prices up at 62s. per ton net f.o.b. for mixed Bessemer 
numbers ; indeed, many of them are so well sold forward as not to 
be in a position to quote at all. This tends to a higher range of 
prices in the iesmetiiate future, and especially so as warrant iron 
cannot be purchased except in small parcels, which are of no 
importance, and which have no effect on the market. Warrant 
sellers quote 61s, 104d. net cash, but they have very little iron to 
sell; indeed, the policy of warrant iron holders is to accumulate and 
not to distribute stocks. The stocks in hand this week represent 
20,266 tons, being a decrease of 1328 tons on the week. ‘There are 
38 furnaces in blast, compared with 36 furnaces in the correspond- 
ing week of last year. 

lron ore is in good demand, and all the local produce is readily 
bought up, even the lower-grade qualities ; 12s. to 12s, 6d. per ton 
is the ruling value of native ores, Spanish ores are at 16s, to 
16s, 6d. per ton net at West Coast ports. 

The steel trade is very busy in all but one department, that of 
ship and boiler plates, but the demand for the latter is very quiet, 
and is likely to remain so in face of the very slow business doing 
in new shipbuilding tonnage. Steel rails are, however, brisk, and 
orders are as plentifully offered as they are plentifully held. 
There are prospects of a very big trade in steel rails in the early 
future, and this is all the more sure because makers are now very 
well off for orders, and have good prospects on home account, and 
because America is no longer a competitor, while continental 
makers are largely booked forward on American account. Prices 
are steady at £5 10s. per ton nominal for heavy rail sections. 
Tram rails are in brisk inquiry, and other classes ‘of steel are in 
good demand, 

Shipbuilders report no new orders, but they are progressing very 
rapidly with the orders they have on hand. 

Coal and coke are very quiet in tone, and low prices prevail, but 
deliveries are full and competition very keen. 

The shipments of iron last week represent 6160 tons and steel 
7846 tons, being a decline in iron of 4569 tons and in steel a decline 
of 1367 tons. The shipments of iron this year stand at 310,495 tons 
and steel 398,459 tons, an increase in iron of 56,190 tons and in 
steel an increase of 67,976 tons, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE position of affairs in the South Yorkshire coalfield has now 
decide WV improved, The trouble with the boys may be stated to 
have ended, and the men who were thrown idle while the dispute 
was on are now returning to their employment, and are very glad 
to do so. The two last collieries where the differences have 
arranged are Barrow and Monk Bretton. Work was resumed at 
Barrow last week, and on the 23rd inst. the lads employed at 
Monk Bretton decided to return to work on the old terms. At 
Monk Bretton the strike has lasted some seven weeks. The boys 
demanded overtime pay for all hours worked after two o’clock in 
the afternoon and a corresponding hour in the morning. Prac- 
tically, this would have amounted to reducing the normal “ shift” 
to one of eight hours. The employers offered extra pay after nine 
hours’ work. This offer being refused, it was withdrawn, and the 
lads informed they must either return to work on the old condi- 
tions or remain out. Hence the strike which has now ended. At 
this colliery alone close upon 1000 men were affected, all of whom 
have been idle for a long period. 

There are still, however, some disputes on other points in the 
colliery districts. The gravest is that at Denaby and Cadeby 
Main, which is not connected with the pit lads’ trouble at all, but 
over the price list. Should these collieries not soon get to work, it 
will be impossible, with the cold weather close at hand, to avoid a 
further increase of prices. The general state of the coal trade 
keeps very much as last reported. Best Silkstones are in good 
average request on metropolitan account, as well as for the Eastern 
Counties, and in some instances quotations are as high as 13s, 6d. 
per ton ; secondary sorts fetching from 12s. 3d. to 12s. 6d. per 
ton. Barnsley house coal ranges from 11s. 6d. to 12s. per ton ; 
secondsand nuts, from 9s, 6d. to 10s. 6d. per ton at the pits. 

In steam coal the demand continues to be maintained. Owing 
to Denaby and Cadeby and other collieries being idle, those kept 
working are exceptionally busy, and making heavy deliveries to 
Hull, Grimsby, andGoole. The West Riding firms, however, stil] 
retain a firm grip on the latter port, through their easy access and 
better tonnage rates. Coal is being delivered under contract at 9s. 
per ton, but in the open market sales are readily effected at 9s. 6d. 
per ton at the pits. Heavy supplies are at present being taken by 
railway companies for locomotive purposes. Gas coal is in increas- 
ing request, as is usual at this season of the year. Several large 
contracts have recently been entered into for the winter season at 
ls. 6d. per ton less than former prices. In engine fuel, as well as 
in slack and smudge for coke-making purposes, trade is brisker. 
Good slack fetches from 5s, to 6s. per ton ; ordinary qualities 
about 4s. In the coke trade the make is fully sustained, and as 
stocks are low, and requirements for North Lincolnshire and Derby- 
shire are above the average, prices at the ovens are maintained at 
about 12s. 6d. per ton. 

In the heavy trades the only department that may be said to be 
fully employed are the armour plate mills, which are engaged upon 
the work recently gon by the British Admiralty. These orders, 
it is expected, will be followed shortly by others, as they are not 
sufficient in themselves to employ for any length of time the means 
of production in the three armour-making firms. e most 
important item for come time is the placing of a battleship with 
Messrs. John Brown and Co., Limited, Atlas Steel and Iron- 
works, in the construction of which at Clydebank a good deal of 
work will be found for headquarters at Sheffield. he ship is to 
be of the King Edward VII. class. It is understood that Messrs. 
Brown obtained this order not because their tender was the lowest 

—which we understand it was not—but on account of their ability 
to give prompt delivery. 

In the iron and steel trade dulness generally prevails. West 
Coast hematites are at present quoted 68s. to 69s. per ton; East 
Coast, 64s. to 65s. per ton ; Lincolnshire forge iron, 52s. per ton ; 
ditto, foundry, 53s.; bar iron, £6 15s. per ton; Bessemer billets, 
£6 153.; Siemens billets, £7 5s. per ton. 

There is no improvement to report in the condition of the steel 
trade, the German and French demand having practically collapsed. 
Several of our manufacturers who have returned from the Iron and 
Steel Institute at Diisseldorf took the opportunity of visiting 
various German centres, and their opinion is that we have not yet 
touched bottom in the industrial depression of that country. Ger- 
many was atone time Sheffield’s chief market for the best qualities 
of tool steel. The gloomy outlook causes some concern. For the 
moment it is roa compensated for by the demand from the 
United States, both in steel and iron. On this head, Sir Charles 
McLaren, one of the directors of the Sheepbridge Iron Company, 
at the annual meeting of the shareholders held in Sheffield on the 
23rd inst., stated that although the weight of iron now being sent 
from England to the States is something abnormal, there is no 
expectation the trade will last, and within twelve months, probably, 
the Americans, he thinks, will overtake home requirements, and 
be able to dump down their surplus in this country. The end of 
the coul strike in the States would at once cause a great change 
and soon enable the American manufacturers to overtake their 
arrears. 

More steel is being sent to South Africa, but the recovery of trade 
there is much slower than was anticipated. With the engineering 
establishments and casting tirms generally, trade is repo as 
quiet, with a slight change for the better in one or two directions. 
In many of the shops full employment is not being given, but in 
several of the iron and steel foundries more work has been 
received during the last fortnight. In it reported, however, that 
the animated demand for castings and other accessories for 
electrical engineers has somewhat fallen away. Most of the firms, 
however, who have made a — of this new business expect 
that the weakening will not be of long duration. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE pig iron trade of this district generally maintains its active 
and prosperous condition, but as a rule the finished iron, steel, and 
allie identelen are in a most unsatisfactory state, the outlook for 
the winter being very cheerless. It is safe to say that such a poor 
position for finished iron and steel manufacturers has not been 
known since 1886, and in a great measure this is due to the depres- 
sion which has overspread the shipbuilding trade. Very few of 
the yards have all their berths occupied, and orders are completed 
more quickly than contracts are secured to replace them, so that 
the work in hand gets less and less, and a Jarge number of the 
employés of the builders have already been paid off. Prospects of 
improvement are anything but good, and builders find it absolutely 
necessary to call for a reduction in wages. The men have not 
hitherto had their wages brought down, as they have in all other 
branches of trade, but recognising the seriousness of the present 
situation the operatives are disposed tu agree to some reduction on 
the principle that “‘ half a loaf is better than no bread atall.” At 
the Hartlepools some 2000 of the shipyard employés have lately 
been paid off, and in other places yards are to be closed, as 
contracts cannot be secured, and the employers are not disposed 
to build vessels on speculation when the cost of materials and 
labour is so heavy that there is very little chance of carrying on 
the yards without loss, ; 

Manufacturers are keenly feeling the German competition, and 
it is reported that the producers in Germany are supplying steel 
plates at 10s. per ton less than is quoted by North of England 
makers. Some, however, come into this district, and our export 
business is affected by the competition of cheap German steel. 
Here the price of steel ship-plates is £5 15s., of iron ship-plates 
£6 5s., of steel ship-angles £5 12s. 6d., and of iron ship-angles 
£6 2s. 6d., all less 4 , per cent. Less the manufacturers do not see 
their way to ask while the cost of manufacture is so great. The 
demand for iron bars is quiet, but still not so satisfactory as it is 


for plates and angles, and works are kept fairly well employed, 
while the price of common bars is kept at £6 5s., less 24 per cent. 
f.o.t. The steel rail trade has apparently had its share of bad 
times, for it is decidedly better ioe it was last year, and the 
mills are tolerably well occupied, with the prospect of being kept 
so. a quotation for heavy steel rails is steady at £5 10s. net at 
works, 

The Cleveland pig iron trade must be described as satisfactory 
so far as foundry qualities are concerned at any rate, for the 
demand is good and prices are high, that is, compared with those 
obtained for other kinds of iron and steel. Yet, though the price of 
Cleveland foundry iron is high makers have not the least difficulty in 
disposing of all they are producing and in securing what they ask 
for it. Toe supply, indeed, is hardly equal to the requirements, 
so much being needed for despatch to America. That has been 
the saving of the trade this year, and it is a source of demand 
which was quite unlooked for prior to a few months ago. No one 
expected that the shipments of pig iron from Cleveland to America 
would this year attainas high a figure as 25,000 tons ina month, as for 
twenty years previously scarcely any iron found its way from this 
district to the United States. 

Up to the close of August this country sent nearly a quarter of a 
million tons of pig iron to the United States, and of this nearl 
one-half was shipped from the Cleveland district, besides which 
there were lots of | Cleveland iron sent from Hull, Liverpool, &c., in 
the regular liners. If it had not been for the springing up of this 
American business the price of No. 3 would not have risen 10s. 6d. 
per ton this year, but, on the contrary, there would have been some 
reduction, and consumers woutd probably have been able to buy it 
under 40s, Atthe commencement of the year the figure was about 
43s., now buyers have to pay 53s. 6d. for it, and makers have no 
difficulty in getting it. 

The price of No, 4 Cleveland foundry pig iron, which quality is 
now nearly as scarce as No. 3, has been raised to 52s. 6d. per ton, 
and is nearer to the value of No. 3 than it has been for a long time. 
For forge pig iron the demand is slow, and prices are rather 

r. Thus grey forge, which is usually only ls. per ton less than 
No. 3, is now 4s, per ton less, and can be bought readily at 49s. 6d., 
which is a figure that will hardly cover cost of production. The 
supply, however, has been increased, and this has rather weakened 
the market. Some of the furnaces which have hitherto been 
making hematite iron have ceased to do so, and are making 
ordinary Cleveland iron instead, and at present they are producing 
more forge, the demand for which is not seme | as good as is that 
for foundry iron. Mottled is at 48s. 9d., and white at 48s. per 


ton. 

The market for East Coast hematite pig iron is at last showing 
some improvement, owing to the greater demand for it from the 
United States, and also to the lessened production. Stocks have 
been somewhat reduced. At the same time the local consumption 
has decreased because of the stoppages, wholly or partially, of 
various steel works. Nevertheless, the price of mixed numbers, 
which has long been stationary at 57s., has been raised to 58s., and 
it can hardly be obtained at less now, though 57s. 6d. was taken 
in the early part of the week. No. 4 is at 55s, Rubio ore is 
steadily maintained at 16s. per ton, delivered at wharf on this side, 
the rise in the price of hematite iron having strengthened the 
sellers of ore, notwithstanding that the consumption has slackened 
owing to the changing of some of the furnaces to Cleveland iron. 

Exports of pig iron from the Cleveland district this month are 
very satisfactory, not only to the United States, but also to Scot- 
land, the total to 24th being 80,236 tons, as compared with 68,934 
tons last month, and 70,382 tons in September, 1901. The stock 
of Cleveland pig iron in the public warrant stores has this month 
been reduced 1479 tons, and on 24th the quantity was 125,683 
tons. 

The engineering industry is not so much affected by depression as 
most other local industries ; indeed, some establishments have still a 
fair amount of work on the books. However, there is no call now 
for working night shifts, and there are cases where the men work 
week about, one set being employed one week and another the 
next. Messrs. Richardsons, Westgarth and Co., at their Middles« 
brough works, have just engined an American vessel, the Fort 
Morgan, belonging to the International Steamship Company, of 
Mobile, Alabama, and a sister vessel, the Fort James, is to be 
similarly engined by them. 

The thirty-seventh annual report of the directors of Palmer’s 
Shipbuilding and Iron Company states that the gross profit for the 
year ending June 30th, after providing for the cost of repairs and 
the upkeep of plant, and after making allowance for contingencies, 
amounted to £89,924 17s. 4d. The dividend on the ordinary 
shares for the year is 5 per cent. During the year £34,707 has 
been expended in extensions and improvements. The engine 
works are now in course of reconstruction and modernisation, and 
their capacity for rapid and economical production will be largely 
increased. 

At the annual meeting of the Weardale Steel, Coal, and Coke 
Company, the directors reported a profit of £107,060 4s. 8d. The 
dividend for the ordinary shares is 6 per cent. Some particulars 
were given as to the removal of the Weardale Steel Works to 
Cargo Fleet, near Middlesbrough. The chairman said the one 
great consideration in the transference was that the company could 
avail themselves of the large quantity of coal underneath the Tud- 
hoe Works; that would cover any loss on the removal. The 
transference would prove very advantageous to the shareholders. 

The directors of Sir W. G. Armstrong, Whitworth and Co., 
Limited, have £589,343 10s, 1d. to divide among the shareholders ; 
the ordinary shareholders will get altogether 15 per cent. per 
annum, against 124 per cent. in the previous year, and 20 per 
cent. in 1899-1900. 

The death of the borough engineer of Darlington, Mr. Thomas 
Smith, took place last Saturday at the age of fifty-two years. He 
was formerly assistant surveyor at Sunderland, where his father 
was a member of the Town Council. In 1878 he became borough 
engineer of Darlington, and subsequently he also undertook the 
duties of gas and water engineer, which he carried out till a short 
time ago. 

The demand for best coal is good, and collieries are doing well, 
but there is not much business in second qualities, the prices of 
which are weak. Best steam coal is at 11s. per ton, and best gas 
at 10s., both f.o.b. Coke is firmer in price, and very few will now 
sell medium qualities under 16s. per ton, delivered at the furnaces 
on Teesside, while 18s, f.o.b. is quoted for best foundry coke. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been quiet this week. ‘There has been 
comparatively little doing in Scotch warrants, and a restricted busi- 
ness has been taking place in Cleveland iron. There seems to be 
an idea on Change that prices have about reached their maximum 
for the time, and this has led speculative holders of warrants to sell, 
The etic.t of placing iron in the market at a time when consumers 
are buying sparingly has naturally been to depress prices. 

Business has been done in Scotch warrants from 58s, 3d. to 
58s. 4d. cash, at 58s. 6d. one month, and at the latter rate for 
delivery in twenty-seven days. Cleveland iron has sold at 53s. 11d. 
to 58s. 7d. cash, and 58s. 114d. to 53s. 9d. one month. Cumberland 
hematite has varied from 61s. 11d. to 61s. 9d. cash, and from 62s. 
to 61s. 9d. one month. Business has been done in this class of iron 
several times at 62s. for delivery in one month. 

There is a moderate demand for Scotch hematite pigs, which are 
quoted by merchants 62s. 6d. for delivery at the West of Scotland 
steel works. 

Since last report some changes have taken place among the 
furnaces. One hematite furnace has been put out at the Clyde 
Ironworks, one basic furnace at Glengarnock, and one furnace that 





was making ordinary Eglinton iron, There are now 41 furnaces 
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making hematite, 37 ordinary and 4 basic iron, the total of 82 thus 
in operation in Scotland comparing with 83 at this time last year. 
This is the first occasion when the furnaces have been reduced 
below the number blowing in 1901. 

The prices of Scotch makers’ iron are well maintained. Wishaw, 
No. 1, is quoted at Glasgow, 60s. 6d.; No. 8, .; Carnbroe, 
No. 1, 6ls. 6d.; No. 3, 57s.; Clyde, No. 1, 66s.; No. 3, 59s.; 
Gartsherrie and Calder, Nos. 1, 66s. 6d.; No. 3, 59s. 6d.; Colt- 
ness, No. 1, 70s.; No. 3, 60s.; Langloan, Mo. 1, 71s.; No. 3, 60s.; 
Glengarnock at Ardrossan, No. 1, 69s. 6d.; No. 3, 59s. 6d.; Eglin- 
ton at Ardrossan or Troon, No. 1, 59s. 6d.; No. 8, 56s.; Dal- 
mellington at Ayr, No. 1, 59s.; No. 3, 56s.; Shotts at Leith, 
No. 1, 69s.; No. 3, 59s, 6d.; Carron at Grangemouth, No. 1, 69s.; 
No. 3, 59s. per ton. 

The shipments of pig iron from Scotch ports in the past week 
were 6310 tons, compared with 4185 in the corresponding week of 
last year. There was despatched to the United States 1250 tons, 
Canada 700, Australia 350, China and Japan 300, Germany 250, 
Holland 150, South America 48, Belgium and France 10 each, 
Spain and Portugal 155. other countries 204 ; the coastwise ship- 
ments being 2898 tons, compared with 2331 in the corresponding 
week. The total shipments to the United States for the present 
year to date now amount to 46,163 tons, against 1159 in the 
same time of last year, while Canada has taken 16,492 tons com- 
pared with 2987 last year. On the other hand, the exports to 
Germany have fallen off 4000 tons ; those to Holland, : . £6 
India, 4000 ; to France, 2000; to China and Japan and Australia, 
1000 each. It will thus be seen that but for the extra demand on 
the part of Canada and the United States our export trade in 
pig iron would this year have been much less satisfactory. 

ports continue current as to additional requirements on the 
part of America, and statements are also made of actual sales 
having taken place. There is no doubt that for these reports 
there is some foundation, but they are liable to be exaggerated. 
A considerable proportion of the iron which has been at one time 
or another stated as fixed for export from the Clyde to America 
has in reality gone from the Cleveland district, and some of it, it 
is said, from Germany. 

The volume of business in the home department of the pig iron 
trade is fairly good, but in some quarters there is considerable 
uncertainty as tothe future. It is felt that there is a tendency to 
exaggerate to some extent the benefit to be derived from recent 
orders for war vessels. No doubt these are considerable, but the 
delivery of the material will be spread over a lengthened period. 
At the same time, there is very little tonnage being placed for 
mercantile vessels, and it is altogether uncertain when a revival 
may occur in thisdepartment. The finished iron and steel branches 
have fair employment, and complaints are made that prices are not 
at all what the makers would require, and the competition for 
orders coming into the market continues very keen. 

The coal trade is fairly active in its various branches. The 
shipments from Scottish ports in the past week have been 235,186 
tons, compared with 248,113 in the preceding week, and 193,198 
in the corresponding week of last year. The current demand for 
export is only moderate. The inland branch of the trade is active 
as regards coal for manufacturing purposes, but the household 
demand has slaeckened off very materially this week, owing no 
doubt to the remarkable mi'dness cf the weather. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


CoMMENTS upon the approaching crisis in the coal trade continue. 
Mr. D. A. Thomas, in a contemporary, states ‘‘that the six months’ 
notice already given only relates to the sliding scale agreement, 
and ‘ Mabon’ has already intimated that the men do not intend 
giving the future month’s notice which will be required to terminate 
contracts at the end of the year. Nor can the men be blamed for 
endeavouring to secure whatever practical advantage may accrue 
from placing the onus of terminating contracts upon employers.” 

Coalowners are pleased to see in this, and similar testimony, that 
the fears of a rupture are remote, yet I note a certain degree of 
anxiety as to the season of contract making now about to commence, 
especially as there are statements current of Danish and other 
orders having been lost, chiefly on account of the fear that the 
labour troubles, and possibly strike clauses, would militate against 
contracts being run out in an orderly manner. Colliers will be wise 
to note this. 

At a great miners’ demonstration on Monday, at Newbridge, one 
speaker gave an outline of the policy now in front of the colliers. 
It embodies a fixed minimum wage ; a conciliation board with an 
independent chairman ; fidelity to the Federation ; increase in the 
monthly contribution of members ; an eight hours day from bank 
to bank; an amended Mines Act and Workmen’s Compensation 
Act; the need of an old age pension ; condemnation of the coal 
tax and of the Education Bill. This outsiders regard as, in their 
phraseology, a very large order, especially objectionable as it is 
coupled with the threat that, now the Welsh miners are united 
with the Federation, there are half a million men to be reckoned 
with. Up to the present coalowners refrain from outlining their 
policy. That they will do all that is just and reasonable to avoid 
a rupture is, however, stated in the most influential circles. 

Negotiations are proceeding, I hear, for large quantities of 
anthracite for America, making Llanelly railways very busy. 

On Change this week at Cardiff it was stated that there was a 
degree of slackness in the steam coal trade, and some sales had 
been effected for 15s, 3d. As regards smalls they were not strong, 
and Monmouthshires were decidedly inactive. Dry coals seemed 
to be more in favour, and there is not much movement yct of note 
in the house-coal trade. 

Latest prices are:—Best steam, 15s. 3d. to 15s. 6d.; seconds, 
14s, 6d. to 14s. 9d.; drys, 14s. 3d. to 14s. 9d.; best smalls, 7s. 6d. 
to 7s. 9d.; seconds, 7s. to 7s. 3d.; other kinds from 6s. 6d.; best 
Monmouthshire, 13s, 3d. to 13s. 6d.; seconds, 12s. to 12s, 9d.; best 
house coal, 14s. to 14s. 6d.; seconds, 1ls. 6d. to 13s.; No. 3 
Rhondda, 14s. to 14s. 3d.; brush, 12s, to 12s, 3d.; small, 9s. to 10s.; 
No. 2 Rhondda, 11s. 3d. to 11s. 6d.; through and through, 9s. to 
9s, 6d.; small, 6s. 9d. to 7s. Patent fuel, 15s. 6d. to 16s. 8d. Coke: 
Furnace, 17s. to 18s. Pitwood has been again on the up e, 
and during the last few days a strong demand has set in. Prices 
are now up to 19s., after being as low as 17s, 3d. 

The patent fuel trade is becoming much more general than 
formerly, and I fully expect this will be shown in a striking 
manner when the year’s statistics are compiled. Port Talbot is 
exporting large quantities. Last week one cargo of 4720 tons was 
despatched to Vera Cruz, and Cardiff one day sent off 3750 tons to 
Pola and 3800 to Rio. The old briskness of the Swansea patent 
fuel trade appears to have been affected temporarily. Last week 
again the total was 9477 tons, 

Swansea also suffered from delayed tonnage, and its coal ship- 
ments were under late averages, though 10,000 tons in excess of 

corresponding week. 

The anthracite trade has some compensating features, and large 
quantities are being shipped thence at improved prices. The 
strike at the Vivian pits continues. The dispute at the Lewis 
Graigola and Llwyndu will very likely be amicably arranged. 

Latest anthracite prices are as follows :—Swansea: Best malting, 
22s.; seconds, 19s. 6d. to 20s.; big vein, 18s. 6d. to 19s. 6d.; red 
vein, 16s.; machine-made cobbles, 22s.; ditto nuts, 25s.; ditto, 
rough and fine peas, 1ls.; rubbly culm, 5s, 3d.; duff, 3s. 3d. 
Steam coal shows little change ; best, 15s. to 15s. 6d.; seconds, 
12s.; bunker, 9s. 9d. to 10s. ; small, 6s. 6d. to 7s. House coal: 
No. 3 Rhondda, large, 14s. ; No. 2 Rhondda, 11s. 6d., f.o.b., all 
cash 30 days less 24. Patent fuel, 14s, ; coke, 17s. 6d. to 19s. 6d. ; 
pitwood, 18s. to 193, A leading event of the week at Swansea is 
to be the opening of the South k new lock, This has entailed 

a cost of £100,000, but the advantages gained are expected to be 


There used to be an accusation against the house colliers of 
Caerphilly that if any labour friction existed it was to be found in 
that quarter. Tin platers now run the colliers hard in that matter. 
“It is like treading on quicksilver,” says one authority. ‘You 
crush it in one place, and it turns up in another.” Now it is 
Lianelly which threatens to have its prospects marred by dispute. 
The firemen, numbering less than forty, are in strong antagonism. 
Efforts have been made by the Conciliation Board to settle this, but 
neither side would give way, and if this continues 4000 men will be 
thrown out of work. 

The electric light installation at the New Dock, Llanelly, has 
been successfully laid down by Messrs. Alger, Newport, Mon. It 
is understood that the dock will be opened for traffic early in 
November. Most of the iron and steel works continue in steady 
action; rails are in good demand; tin-plate bars, merchants’ 
bars, billets, and small goods, and pig iron and Spanish ore have 
been coming in freely, the former chiefly from Whitehaven and 
Workington. Tin-plate manufacturers are getting supplies of 
pig from Millom chiefly to Swansea, and the Newport district has 
Just had 1280 tons steel sheet bars from Antwerp. A visitor from 
the Hills to Antwerp was interested the other day in noticing 
that amongst the locomotives there preference was given to those 
of English tuild, as being stronger and more durable ; but the 
home made were more artistic in decoration. 

A thousand tons of manganese ore have just been received at 
Lianelly. 

Throughout the Swansea Valley a very satisfactory state of 
things characterises all the industries. The steel trade is good, bars 
in brisk demand, and the tin-plate works everywhere active. Full 
work is being done at Aber, Cwmfelin, Beaufort, Morriston, and 
Midland. At the Upper Forest and Worcester there are seventeen 
mills doing good work, eight at Cwmburla, two at Clydach, three 
at Park, three at Ynysmendy and Glantawe, four at Cardonnel, 
and at Pontardawe the whole of the sheet mills and the two 
newly started tin mills. Black plates are in request, and, generally, 
requirements are such as to keep all things busy. 

The Mond nickel dispute is still ‘‘ on,” but new hands are being 
engaged, Spelter works are all busy. At the refineries a little slack- 
ness of late. Owing to delayed tonnage the shipment of tin-plates 
last week was limited to 30,452 boxes, and as 67,923 boxes were 
turned out at works, stocks now consist of 163,847 boxes. 
Russian demands continue. Briton Ferry Cape Copper Works are 
this week expected to be in full start. Good reports of business 
are to hand from the iron, steel, and tin-plate works in that 
quarter, 

On ’Change, Swansea, this week, there was an improved attend- 
ance. Pig iron prices were stated to be showing firmness, and in 
some cases a slight advance. Market steady, with signs of 
improved figures. Tin-plate books full for the end of the year, and 
buyers’ offers of new orders at lower prices firmly refused. 

Latest prices : — Glasgow obit iron warrants, 58s. 4d. cash ; 
Middlesbrough No. 3, 53s. 9d.; hematite warrants, 61s. 11d. for 
mixed numbers ; Cumberland, according to brand!; Welsh bars, £6 
to £6 2s. 6d.; sheets, iron and steel, £7 17s. 6d. to £8 ; steel rails, 
heavy, £5 7s. 6d. to £510s.; light, £6 10s. to £7 10s.; sleepers, 
&c., according to specification; Bessemer steel tin-plate bars, 
£4 15s.; Siemens best, £4 17s. 6d. Tin-plates, Bessemer steel 
coke, 12s, 9d. to 13s.; Siemens, 13s. to 13s. 3d.; ternes, per 
double box, 28 by 20, 24s. to 24s. 6d ; best charcoal, 14s. 6d. to 
lds. 3d.; big sheets, 6ft. by 3ft. by 30¢., — ton, £10 to £10 2s. 6d.; 
finished black plates, £9 15s. to £10; block tin, £119 to £116; 
copper, Chili bars, £52 to £52 5s.; spelter, £195s.; lead, £11 2s. 6d. 
Iron ore not quoted mid-week. Cardiff and Newport prices are: 
Tafna, 15s. to 15s. 6d.; Almeria, 14s. 3d.; Rubio, 14s. 3d. to 
14s. 6d. 

In railway circles amalgamations are being discussed. At one 
time the absorption of the Rhymney by the Taff Vale, or the Bute 
Docks, now the Cardiff Railway, was frequently the subject of 
speculation ; now it is a linking of the Brecon, the Barry, and the 
Cambrian, and possibly the Mid-Wales. The subject has evidently 
been suggested by the entry of the Barry into the Monmouthshire 
coalfield by way of Walnut Tree Viaduct and Caerphilly. The 
Cambrian connection with the Brecon ard Taff Vale lines, and 
the known enterprise and ability of its management, give colour 
also to possible extensions from Cardigan Bay to the Bristol 
Channel. I cannot give any support to these rumours as yet, and 
only name them as being subjects of conversation in leading rail- 
ge gener 

e ‘“fautomatic safety shackle and pin” is one of the latest 
inventions brought forward in the colliery districts for the prevention 
of accidents. 

Mr. 8S. T. Evans, K.C., M.A., has been appointed by the Home 
Secretary to attend the inquiry this week into the cause of the 
Abertysswg explosion. 

There are serious complaints of water famine at Port Talbot, so 
in all probability an important water scheme will be floated in that 
district, and the lead of Cardiff and Newport followed. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron industries in this country are all in an unsatisfactory 
condition, generally speaking ; some branches, indeed, are worse 
off than formerly as regards fresh work, the want of enterprising 
spirit being very marked in all departments. 

On the Rhenish- Westphalian iron market the tone was fluctuating 
last week, and employment irregular. Compared to previous 
weeks, a slightly better feeling could be noticed in the crude iron 
business, but this was due rather to increasing foreign inquiry than 
to any improvement in home demand. The finished iron and hard- 
ware business has been moderately well occupied. Hoops and bars 
continue in fair request, while plates as well as sheets show inuch 
weakness, and in wire, too, a falling off in demand can be felt. 
Inland quotations for drawn wire, for delivery in the fourth 
quarter of present year, have been reduced M. 10 p.t.; also for wire 
nails a reduction in price is likely to take place towards the end of 
the present month. 

On the 17th inst. the Rhenish-Westphalian pig iron convention 
reduced the price for good forge quality M. 2 p.t.; for all other 
sorts of pig iron prices remain the same as before. 

In the Silesian pig iron trade there has been a little more life 
stirring than in previous weeks, all sorts of crude iron meeting with 
tolerably good request, and there was some stiffness felt in quota- 
tions ; M. 60 to 61 p.t. is still quoted for forge pig, M. 58 to 59 p.t. 
for basic, M. 59 to 60 p.t. for Bessemer, and M. 61 to 63 p.t. for 
foundry pig. But few sales are effected in scrap iron, as dealers’ 
quotations, though they have fallen off lately, are still too high 
when compared to the prices for raw iron. In spite of the 
advanced season, the business in girders bas been satisfactory up 
to the present, and prices remain firm. Rails, too, are in good 
request, while the heavy plate trade continues in a dull condition. 
Owing to a fair demand on foreign accouut there has been a 
tolerably healthy tone in the sheet departments ; home inquiry is 
very dull. The rolling mills of the Kénigin-Marien Hiitte in 
Canisdorf, in Silesia, are reported to have reduced activity on four 
days per week in consequence of a scarcity of orders. 

In Rheinland-Westphalia the coal market is still more or less 
depressed ; but in Silesia increasing firmness could be noticed, 
both in engine and in house coal ; also coke was fairly stiff. 
Consumers show as much reserve as ever in the Austro- 
Hungarian iron industry, and there is consequently no life stirring 
in the various trades, Crude as well as finished iron is extremely 
neglected ; many establishments have restricted their worki 
hours and have dismissed a large number of their men, an 
further dismissals are expected to take place before this quarter 


ee) 
wagons of different descriptions, worth about 3-9 million 
the contracts would have to be divided among the various i 
shops of Austria. wagon 

The business done in iron and steel on the French market 
very limited upon the week ; in the north activity at the og 
producing establishments had to be considerably reduced, om)” 
to want of orders. Also in the Loire et Centre departments i° 
trade in iron and steel is very quiet, while the mills and fo , 
the Haute-Marne are doing a better business. Prices = at 
whole, can only be maintained with difficulty, ‘=h 

The French coal market remains quiet and unaltered, Aun 
of manufacturers has lately been formed for the PUFpoee or 
exploring the continuation of the Saar coal vein in Fre, : 
Lorraine. meh 

Nominally, eargge have rot changed on the Belgian jrop d 
steel market, but it is easy for purchasers to get lower fle 
accepted. Only girders and rails have been reduced in price a 
last week, list notation of the former being 112f. and 1)4¢ . 
against 120f. p.t. a short time ago, while rails {etch from uit: 
118f. p.t. Luxemburg foundry pig costs 58f. to 60f. p.t, On th 
first of September of present year 30 blast furnaces were jn blow 
in Belgium, out of 39 existing ; at this time last year only 24 blast 
furnaces were in blow, out of 39 existing. The total production of 
iron and steel in Belgium during August of present year wa 
90,365 t., against 66,960 t. during the same period last year, ha 
during the first eight months of the year 690,520 t. were produced 
against 505,100 t. in 1901. 4 

A commission for the building of railways in Russia, which met 
in St. Petersburg a short time ago, have resolved to place heavy 
orders for railway requirements with Russian works. There c 
talk, according to the Journal de Liege, of 57 millions pud stec| 
rails, 4050 locomotives, and 63,000 wagons. Regarding the diyjq. 
ing of the contracts, each works is to send a representative to St 
Petersburg to arrange matters ; only in case the different works 
should not come to an agreement the Railway Minister would be 
authorised to place the orders. 

Passenger traffic on the German railways yielded M, 56,335,979 
in August of present year, which is M. 2,603,099 more than jp 
August last year; earnings of goods traffic show a decrease, on the 
other hand, being M. 98,162,388 for August of present year, op 
M. 318,718 less than in the same month last year. a 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 15th, 
THE stringency in money is causing a great deal of apprehension 
among financiers and business men. The Government has come to 
the rescue by anticipating October interests, and by loans to banks 
amounting in all to 8,000,000 dols. In addition to thisa Chicago 
firm has sent 4,000,000 dols. to this city, which can be used until 
January Ist. It is thought this will tide over the difficulty, but 
true financiers are still a little apprehensive that the requirements 
of money will be in excess of this moderate supply. The Govern. 
ment has over 600,000,000 dols. in gold, and this enormous accumula. 
tion of idle money is a threatening factor in the situation. The 
steel industry is about as it was a few days ago. The trouble is the 
deficiency in the supply of gold. There are no present indications 
of an early adjustment of the strike at present. While the pro. 
duction of coal and coke is heavy, excepting where cars cannot be 
supplied to be loaded, deliveries are insufficient, and production is 
restricted here and there in some cases to a very marked degree, 
These facts, however, do not prevent the presentation of require- 
ments and the placing of ales for large quantities of material 
all the way from steel rails to merchant bar and pig. In 
the latter, it is difficult to report any large transactions 
owing to the oversold condition of furnaces everywhere, 
Bessemer pig iron production has been curtailed very much, 
and some mills are now in want of material. A number of 
Western railroads are considering the advisability of throwing into 
the scrap heap 15,000 or 20,000 cars of 20 tons capacity and under, 
which, if done, would create a supply of about 100,000 to 150,000 
tons of scrap. Railway managers concerned have not yet answered 
the inquiries definitely as to whether this is their intended policy, 
It ean be said, however, that most of the Western railroads are 
tired of such light cars as 15 to 20 tons capacity, and are being 
driven for economic reasons into the adoption of cars of much 
heavier capacity. Car builders are now figuring on turning out 
cars to hold 150,000 lb., and in two or three places plans are being 
worked out to produce cars of 150 tons capacity. : 
An increase of 124 per cent. per ton has been made in the mills 
of Pittsburg, affecting 25,000 men, principally puddlers and 
finishers. The puddlers are receiving 6 dols. a ton, based ona 
sliding scale of 5 dols. a ton, when iron is selling at 1 c. a pound. 
Iron has been selling at 1-80. and in small quantities at 2 ¢., and 
at the average rate for the past two months the price of 1-70¢. 
entitles the puddlers to an advance of 124 per cent. per ton. 
A great many foundrymen east and west are in straits for 
material. Heavy importations of iron from abroad still continue, 
but receipts are far behind the necessities now in sight. During 
the present week contracts will probably be placed for larger 
quantities, and special efforts will be made to bring about prompt 
shipments. 
If the plans of buyers of steel rails are carried out contracts for 
about 120,000 tons will be placed during the next three or four 
weeks in foreign countries, This statement is declared by some 
authorities to be a minimum amount. The Dominion Iron and 
Steel Company will be able to market its entire surplus product in 
the New England States during the next six or twelve months, 
At Chicago contracts are being placed for large quantities of 
German steel, to be delivered during the next four months. The 
anxiety of railroad, foundry, agricultural implement plants, and 
other great consumers to secure supplies for next year 1s on the 
increase. The billet market shows a decidedly strong tone during 
the past few days. Basic open-hearth billets are in great request. 
Prices have moved up; bar mills everywhere are now crowded 
with business. The American Bridge Building Company }s In the 
market for 30,000 tons of bridge material, and these inquiries are 
only preliminary to still further requirements which will be pre- 
sented next month. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market for prompt shipment a little easier, tonnage 
being rather scarce. House coal in fair demand. Prices: , 
changed. Exports for week ending September 20th :— Coe: 
foreign, 60,128 tons; coastwise, 17,565 tons. Imports for = 
ending September 23rd: — Iron ore, 3850 tons; steel bars, 
1280 tons ; pig iron, 430 tons ; scrap, 110 tons ; cement, 200 tons ; 
pitwood, 8608 loads. —_ 
Coal:—Best steam, 13s. to 13s. 3d.; seconds, 12s. 3d. 4 
12s, 6d.; house coal, best, 15s.; dock screenings, 8s.; colliery smal, 
7s. to 7s. 3d. ig iron: Scotch warrants, 58s. 24d.; i 
warrants, 61s. 104d. f.o.b, Cumberland prompt ; ee 
No. 3, 53s, 54d. Iron ore:—Rubio, 14s. 9d. to 15s. ; Taint, 
15s. to 15s. 6d. Steel :—Rails—heavy sections, £5 san Ps 
£5 12s. 6d.; light ditto, £6 10s, to £7 10s. f.o.b.; Bessemer — - 
plate bars, £4 15s.; Siemens steel tin-plate bars, £4 17s. 6¢ i 
delivered in the district cash. Tin-plates: Bessemer steel, Ort 
12s. 9d. to 13s.; Siemens—coke finish—13s, to 13s. 3d. 7 
wood: 18s. 6d. ex-ship. London Exchange Telegrams: Copper, 
£52 2s, 6d.; Straits tin, £119 5s, Freights firm. 








Experments with tar sprinkling on roads are to be 





ends. The scarcity of fresh work at the wagon shops has caused 





very great, especially for the westerly trade. 


the Austrian Railway Minister to propose the purchase of 470 


made by the city of Antwerp. 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 
“gr legislation is beginning to make itself felt 
: —— South Wales. With the labour party 
dominating the affairs in Parliament, the working 
an is being protected and pampered to a degree 
ae il bring ruin to the country. Not content 


jr wemedy ing existing evils, it has now got 
to believe that the law must be made to protect 
the workman at the expense of the capitalist. 
The recently-passed Arbitration Act has been 
rushed to such an extent and with such frivolous 
cases as to call forth remarks from the chairman 
of the court that cases were being put on it that 


were never intended at the time of the passing of 
the Act, and that already there were morecaseson 
the list than could possibly be got through within 
the next twelve months, and that it was likely te 
cause a deadlock in the business, = 

‘As showing the trend for class legislation, it is 
notorious that the first case decided against the 
workmen by the Appeal Court, brought forward 
a deputation from all the principal trades to the 
Premier and Attorney-General for the purpose of 
getting an alteration in the Act. fees ‘ 

Owing to the state of the finances in Victoria, 
the Government intends to make a percentage 
reduction in the salaries and wages of all employés 
in the service of the Government. This called 
forth a rejoinder from the drivers and firefnen in 
the railway service, who signified their intention 
of going out oa strike if the reductions were 
insisted upon. The Government, however, 
remained firm, and better counsels prevailed ; the 
men have withdrawn their threat. 

Very heavy retrenchment and reductions of 
pay are taking place in Queensland, and as the 
effects of the drought makes itself felt in New 
South Wales, that State will of necessity require 
to reduce its expenditure. 

In reporting upon the production of the various 
minerals in New South Wales for the past year, 
the late secretary, Mr. D. McLachlan, states that it 
isa matter of regret thatthe year’soperations have 
not been so successful as in the preceding year ; 
but when the effect caused by the low prices ruling 
for several of the principal metals is taken into 
consideration, the yield gives proof of the stability 
and importance of the mineral industry of the 
State. The value of the production for the year 
1901 was £6,006,636, which represents a net 
decrease of £564,184 on the previous year. The 
increase in the quantity and value of the coal 
production is most gratifying the figures eclipse 
all previous records. ‘The total number of persons 
employed in connection with the mining industry 
during 1901 was estimated at 36,615, as compared 
with 43,745 during 1900. Mining plant and 
machinery employed at mines other than coal 
and shale, but including dredges, represents a 
capital value of £2,106,776. 

With regard to the tenders recently received by 
the New South Wales Government fora bridge over 
the harbour, to connect Sydney with North 
Sydney, the board appointed to investigate into 
the designs have now concluded their labours and 
have considered the tenders from the three 
following firms as suitable, viz.:—The E and C. 
Bridge Company, Limited, 39, Victoria-street, 
London, S.W.; Messrs. J. Stewart and Co., 
Sydney ; and Sir William Arrol and Co., Liinited, 
Dalmarnock Ironworks, Glasgow, in conjunction 
with Messrs. Head, Wrightson and Co., Limited, 
Teesdale Ironworks, Thornaby-on-Tees. 

The bosr Jrecommendsthat the three firmsshould 
be requested to submit amended tenders, and the 
Minister has approved of this course, the date for 
receiving such tenders being fixed for January 27th 
next. 








LAUNCHES AND TRIAL TRIPS. 





MONMOUTHSHIRE, steel screw steamer; built 
by, Sunderiand Shipbuilding Company, Limited ; 
to the order of, Messrs. Jenkins and Co.; dimen- 
sions, 400ft , 52ft., by 30ft. on og to carry, 8000 
tons deadweight ; engines, triple-expansion, 28in., 
46in., and 77in. by 48in., pressure, 180]b.; con- 
structed by, North-Eastern Marine Engineering 
Company ; a mean speed of 12} knots was attained ; 
trial trip, September 9th. 

PgcTAN, oilcarryingsteamer ; builtby, Wm. Gray 
and Co.; to the order of, Shell Line; dimensions, 
470ft., 55ft. by 84ft. 10in.; to carry, oil cargoes ; 
engines, triple-expansion, 29}in., 48in., and 78in. 
by 54in., pressure 180 Ib.; constructed by, Central 
Marine Engine Works; 11 knots speed ; trial 
trip, September 16th. 








TRADE AND BUSINESS ANNOUNCE. 
MENT 


Mr. A. W, ACKERMANN, A.M.I.C.E, M.S.1., 
Cape Colony, has just dissolved partnership with 
Mr. Adamson, and is returning to England. His 
address is 47, Victoria-street, Westminster, S.W. 
; Messrs, WM. Barn AND Co., Lochrin Ironworks, 
Coatbridge, N.B., have recently secured the con- 
tracts known as Nos. 6 and 8 of Messrs. Siemens 
— — st Limited, for the supply and 

ction of roo! and s v i 
Stafford Wore ng and steel work for their new 

THE New Explosives Company, of London and 
Stowmarket, who recently p lin a safety 
exploder for high explosive shells, have now 
adapted their composition for the detonation of 
torpedo warhead gun-cotton charges, thereby 
dispensing altogether with the present use of dry 
gun-cotton and fulminate of mercury. The 
arrangement has the furtheradvantage that it does 
not necessitate any alteration to the construction 
of the case, pistol, or primer tube, and the charge 
1s fired with the present ordinary cap and anvil. 








ess General Post-office authorities, after 

sts extending over six months, have decided— 
— the Pall Mall Gazette—to order twelve of 
~ Columbia electric letter-stamping machines, 
The Columbia, which is worked by a small motor 
is m4 — construction, and does the stam ing 
Well, The experiments show that a mac ine 


will stamp from 24,000 to 27,000 letters and 
’ t- 
cards per hour, there being very few “ aa” 





THE PATENT JOURNAL. 
Condensed from ‘' The Illustrated Oficial Journal of 


‘atents.” 


Application for Letters Patent. 





@~ When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


10th September, 1902. 


19,818. Horsgsnoxs, F. Cook, London. 

19,819. BrwocuLaR Guasses, X. Lollier, London. 

19,820, Steam Generators, K. Schreber, London. 

19,821. Creanina CELLULAR Tissugs, H. 8. Russell.— 
(C. Spindler, United States.) 

19,822. Srgam GenERATORS, S Ashdown, London. 

eae Enotnes, C. MacArthur and F. Smith, 

ndon, 

19,824. Coatina CiGARE1TZ Paper with Lear Mgrat, 
G. Calberla, London. 

19,825. SipeBoarps, J. T. Hicks, London. 

19,826. PREVENTING PuNncTURE of Tires, P. HB. Hare, 
London. 

19,827. Execrric Traction Systems, The Dolter 
Electric Traction, Limited.—(/. Dolter, France.) 

19,828. VAPOUR-BURNING ArpaRatus, W. L. Wise.—(R. 
J. Biffe, Germany ) 

19,829. ManuracToRE of Suerr Grass, W. E. Heal, 
London. 

19,830. Hotprr for Pencits, A. Heer, London. 

19,831. Fotpinc Hammock Cuair, H. G. Schumann, 
London. 

19,832. Eve Protectors, W. Salt and J. B. Jacquemin 
Bros., Limited.—(J. B. J. Fréres, France. 

19,833. Spracs for Motor Cars, B. Nadall, London. 

19,834. Strikinc Mgcuanism for Crocks, I. Lurie, 
London. 

19,835. Ketrixs, W. Hazlitt, London. 

19,836. INCANDESCENT Gas LicuTinGc, M. Schwab and 
H. Greene and Sons, Limited, London. 


11th September, 1902, 


Exuaust Sitencer for Gas Enornes, W. A. 

Newall, Chester. 

19,838. TROLLEY Wire Cramp, J. Wilkinson, Hull. 

19,839. Evecrraic Tramways, H. Breckneli, E. M. 
Munro, and H. I. Rogers, Bristol. 

19,840. PanLour Game, R, A. Kennedy, London. 

19,841. Braces, G. L. Brown, Glasgow. 

19,842, Execrrica, Switcags, W. A. Macfarlane, 
Glasgow. 

19,843. Mgasurinec Vessets, J. T. M. Burgess, Bir- 
mingbam. 

19,844. PHoTcGRAPHIC PrintTInc Frames, A. 8S. Fox, 
Batley. 

19,845. Gorr CLuss, J. V. Worthington, Birmingham. 

19,846 Macuingery for Winpinc Yarns, G. and A. 
Wray, Keighley. 

19,847. AppaRaTus for SpREADING Motsturg, J. Bell 
and J. Hodgson, jun., Manchester. 

19,848 Puncuixc and Eyevetrinc Macuings, M. H. 
Pearson and The British United Shoe Machinery 
Company, Limited, Leicester. 

19,849. AuToMaTic SusPension and E.LEctricaL Con- 
TACT APPLIANCE, J. Stevenson, jun., Portobello. 

19,850. ConstrucTION of Bars, W. Bayliss, Wolver- 
hampton. 

19,851. Matcu-Box and Ticket Hotpgr, A. Whitmore, 
Shirley, Warwickshire. 

19,852, WATER-LEVEL INDICATORS, J. 
mingham. 

19,853. CastiInc Dentat Ptates, J. H. Gartrell, 
London. 

19,854. Guarp Wire, S. Simpson, Blackburn. 

19,855. Pipe Extincuisuer, H. A. Cummings, London. 

19,856. INTERMITTENT PosiITIve TaKE-UP Motion, A. 
Kyle, Roxburgh. 

a PrianororTe Tuntnc Wepcez, F. W. Beaven, 





P. Lea, Bir- 





Fife. 
19,858. OpTarninc Power from Tipgs, W. J. Wilson, 
t 


Aston. 

19,859. CLzanine and PoLisHine Woop, T. A. Fox, 

atley. 

19,860. Primary Battery, W. and A. Clapham. Leeds. 

19,861. Macuine for Mixino VaRNisHEs, A. Dalgety, 
Aberdeen. 

19,862. VenTiILaTION of UNHEALTHY Works, T. Fisher, 
Lianelly. 

19,863. VENTILATING CowL HeEap, A. W. Stewart, 
Glasgow. 

19,864. Gas Burners, H. F. Docherty and A. M. 
Craig, Glasgow. 


19,865. Pitayinc Games with Batis, B. Ireland, 
Glasgow. 
19,866. Lavatory Basins, L. and J. C. Overend, 
Halifax. 
19,867. Process of Maxine Pictures, B. Hawley, 


Manchester. 

19,868. Worktxa Rounpapovuts, C. G. Rix, King’s 
Lynn. 

19,869. SpaRK ARRESTERS for Smoke Stacks, W. Taylor, 
London. 

19,870. Means for Connectina Braces, A. Dubois, 
London. 

19,871. MANUFACTURE of FisH-HOOKs, T. Mills, Red- 

itch. 

19,872. Preciprtatina Goxp, L. G. Boor and W. Muir, 
London. 

19,878. MANUFACTURING EMBOSSED TRIMMINGS, M. 
Leon, London. 

19,874. ENLARGING PHOTOGRAPHIC NeEGaTivEs, J. J. 
Griffin and Sons, Limited, and F. H. Ibbetson, 
London. 

19,875. ConsTRUCTING ExposEep Sgats, J. O. Preston, 
Burnley. 

19,876. Miners’ Picks, W. Meek and W. J. Rees, 
London. 

19,877. Copyine Ink for LETTER-PkE3s Books, C. 
Beadle, London. 

19,878. DisiNTEGRATING MacHinEs, A. W. Smith, 


ndon. 

19,879. Automatic CycLeE Brake, W. Stecle-Brown, 
London. 

19,880. ADVERTISEMENTS on VEHICLES, T. J. Barratt, 
London. 

19,881. Exrectric Tramways, H. Jackson, Worcester. 

19,882. KnitTinc Macuings, A. Mills, London. 

19,883. CIGARETTE Boxgs, H. N. Batt, London. 

19,884. TELEPHONE Systems, A, 8. De Veau and C. 
Auth, London. 

19,885. SEPARATING GRANULAR SupstTances, I. Moses, 
London. 

19,886. Dust-pans, C. R. Dickens, Royal Foundation, 
Windsor Castle. 

19,887. Firg-Escapss, T. A. Appleing, London. 

19,888. AFFIxING LaBELs, R. H. Strong, W. O'R. 
Bradley, and J. P. McCaffrey, London. 

19,889. FoG sIGNALLING APPARATUS, J. Ledbrook, E. 
E. Lewis, and T. Hawkins, Birmingham. 

19,890. Rotary Enaorngs, N. N. Currie and O. P. Mac- 
farlane, London. 

19,891. CommunicaTING with Passino Trains, E. W. 
Gover.—(E. C. Buck and H. EB. A, Thatcher, Trans- 
pal, 


19,892. Makinc Rart Bonps, G. C. Marks.—(W. E. 
Oakley and W. H. Cook, United States.) 

19,893. HanpiE for Saucer, M. Emanuel, London. 

19,894. MANUFACTURE of DIALKYLANTHRACHRYSONE 
Eruers, O. Imray.—({Die Farbwerke vormals Meister, 
Lucius, and Briining, Germany.) 

19,895. Sme.tTiInG Furnaces, A. Pfoser, London. 

19,896. Propuction of Mosaics, E. Négre, London. 

19,897, ExpLosion Enotes, E. M. Preston and E. F. 
Simmons, London. 

19,898. Ourpoor Sgats, C. A. and H. Bond, London. 

19,899, DeNTAL CARRIER and HoiperR for FILAMENTs, 
J. V. Coogan, London. 

19,900. CoNNECTING VEHICLES to CycLEs, W. E. Stur- 
gess, London, 





19,901. Varyine the Intensity of ELectric CURRENTS, 
. Hulsmeyer, London. 
19,902. Macaing for Compressine Fort, J. H. Darby, 
Liverpool. 
19,903. Metuop of InsuLatTine CaBizs, G. Zapf, Liver- 


poo! 

19,904. Rotiine Stock for Mono Raitways, C. Ewing, 
London. 

19,905. Locks, J. W. Gonce, London, 

19,906, CacHET-FILLING Apparatus, L. C. Nasschaert, 
London. 

19,907. DirrgRENTIAL SpgeD Mecuanism, H. R. Isler, 
Kingston-on-Thames. 

19,908. RaiLway VgeLocipepg, H. Barry, Kingston-on- 
Thames. 

19,909. SeLF-HOLDING DovusLe Evysg-ciasexs, W. F. 
Stanley, London. 

19,910. Compounp Gas 
London. 

19,911. Macyetic Separation of Org, W. K. Dickson, 


Enoines, A. E. Seaton, 


ondon. 

19,912. Ton1nG Musica Instruments, W. K. Dickson, 
ondon. 

19,913. Rorary Srgam Motors, W. K. Dickson, 
London. 

19,914. Process for Me.tinc Nicke., H. L. Haas, 


ndon, 
19,915. CuamMbERS for Dryino Bricks, A. E. Brown, 
London. 


12th September, 1902. 


19,916. Crank Suarrs, W. L. Adams and T. T. Smith, 
Northampton. 

19,917. PHorocraPpuic Suutrers, A., P., E. F., and T. 
Wallis, Kettering. 

19,918. Om Fitters, C. W. Brown.—(W. F. Warden, 
United States.) 

19,919. Sg_¥-actinc Mu.ss, T. Thornley, Bolton. 

19,920. Watch WRisTLeT, A. A. Winser, East Grin- 
stead, Sussex. 

19,921. Grass, G. C. Mackrow and H. G. Cameron, 
Blackwall. 


19,922. Pacxtnc Guianps for Piston-rops, F. E. T. 
Copley, Nottingham. 

19,923. Cong for Cotps, A. W. Benson, Blackgang, 
Isle of Wight. 

pe Courtine Rattway Veuicies, E. B. Lupton, 
Leeds. 

19,925. Burrers for Rattway Veaicies, G. Turton, 
Sheffield. 

19,926. Fastentnc Raris to SLEEepers, F. W. Pool, 
Newcastle-on-Tyne. 

19,927. Cutrine Woop, J. Vazson and W. Easterbrook, 
Sheffield. 

19,928. Moron Car Lamps, C. A. and F. J. Miller, 
Birmingham. 

19,929. Motor Car Lamps, C. A. and F. J. Miller, 
Birmingham. 

19,930. SotpERING Iron, F. W. Pool, Newcastle-on- 
Tyne. 

19,931. PortaBLe Ovens, J. Nestor, Kingston-on- 

D 


Thames. 

19,932. Low-waTeR ALARM, H. Moore and G. Gandee, 
Kingston-on-T hames. 

19,933. ExeLosive Enornes, C. A. Wilkinson, King- 
ston-on-Thames. 

19,934. Cornzpar, J. Butler, Manchester. 

19,935. Burnine Sotip Furr, H. C. and A. A. Webb, 
Birmingham. 

19,926. DirrgRENTIAL GEAR for CyciEs, A. Elatrard, 
Halifax. 

19,937. Sprrroon for Uszin Tramcars, T. Ritson, Man- 
chester. 

19,938. ELgctric Betis for Doors, C. Kenyon, Man- 
chester. 

— Se.r-opgenine Marcu Box, R. B. Hylton, Liver- 
pool. 

19,940. Kexgprnc TramcaR Seats Dry, J. Hunter, 


Ciocks, W. W. G. Webb and J. Hall, 


m. 

19,942. Firg-piaces, J. Arnold, H. Purcell, and H. R. 
Betts, London. 

19,943. CoLLapsIBLE Box, W. WaltersandA A. Stearns, 


mdon. 
19,944. Pepats with IncLinep TreEapD, R. A. Lundie, 
Edinburgh. 
19 945. Pate for Boots and SHogs, D. A. Berry, North- 
ampton. 


19.946. Revotvine Hex, Pap, W. and T. G. Beale, 
Northampton. 
19,947. ApbsusTING Tramway Pornts, W. Davis, 


Merthyr Tydfil. 

19,948. FrRE-LIGHTER Grips, T., R., and J. Gill, Heck- 
mondwike. 

19,949. BRAKE-ACTUATING GEAR for Cars, W. McIntyre, 


G ow. 
19,950. Hautino Device, G. Beeching and C. Spetch, 
ull. 
19,951. Governors of Gas Enatngs, A. T. Craw, Glas- 


iw. 

191022. DIFFERENTIAL SPEED GoveRNoRs, D. Maxwell, 
Dundee. 

19,953. Makinc Boxss, C. Maher and E. G. Moore, 
Live 

Manvractorine Biscuit Trys, R. Bartlett, 

to! 

19,955. Apparatus for Firinc Torprpogs, 8. Lake, 
Manchester. 

19,956. Construction of Koapways, A. H. Mountain, 
Manchester. 

19,957. Book Rest for TaBies, &c., W. 
London. 

19,958. Frre-arms, A. Hauff, Charlottenburg, Ger- 


Lester, 


many. 
19,959. Device for Fezpinc Pouttry, H. N. Safford, 


ndon. 
19,960. ‘The Sticktess CANDLE,” E. Antoniadés.—(S. 

Pittaki, Asiatic Turkey.) 
E. W. Greg, 


19,961. Rina Dovusiinc SPINDLEs, 
London. 

19,962. Forarne Nuts, T. H. Ford and R. Walmsley, 
London. 

19,963. Martne Borers, ©. T. Allen.—(C. 7. Allen, 
High Seas.) 

19,964. ConnecTina Waste Pirgs to Sinks, T. F. Cook, 


on. 
19,965. Jomnt for Connectinc Pipes, T. F. Cook, 


ndon. 
— Sarety Om Lamps for Miners, J. Sykes, 
ndon. 
19,967. Etectro Deposit of Zinc, W. A. Thoms and J, 
E. Green, London. 
19,968. WaSHING PHotoaRaPHic Prints, E. Fenton, 
London. 
19,969. CHarIn WHEELS for CyciEs, W. J. Thomas, Gos- 
rt. 


po 

19,970. Opgra and Fietp Gutassgs, A. J. George, 
ondon. : 

19,971. Turping, F. Brady and F. Prince, Hove, 


ssex. 
19,972. Tin-PLATE CLEANING Macuing, J. C. Taliaferro 
and C. M. Reynard, London. 
19,973. RarLway WaGcons and VEHICLES, N. Jeppsson, 


mdon. 
19,974. Percussion RocK-DRILLING, M. H. de Hora, 


mdon. 
19,975. Makinc CoIN-FREED MECHANISM, W. O. Green, 
London. 
19,976. Camp Sroots, G. L. Little, London. 
19,977. INstRUMENT for ENLARGED Tor Jornt, G. G. 
London, London. 
19,978. Macuinges for Cuttine THIstLEs, W. R. Paige, 


ndon. 

19,979. MeTHop for MANUFACTURING LEAD CARBONATE, 
G. T. Hyde.(The Union Lead and Oil Company, 
United States.) 

19,980. Meron of Propuctne Leap Carponare, G. T. 
Hyde.—(The Union Lead and Oil Company, United 
—_ 

19,981. Device for PuLVERIsING MgeTa.tic Leap, G. T. 
Hyde.—(The Union Lead and Oil Company, United 
States.) 





19,982. Casg for Watcass, C. Kling and A. Schmidt, 


mdon. 

19,983, D1azo So.utions, R. B. Ransford.—(L. Cassella 
and Co., Germany. 

19,984, DistrisuTine Liquips, A. D. Ryder and H. E. 
Dopson, London. 

19,985. Murers for Mgasurinc Evecrricity, The 
British Thomson-Houston Company, Limited, and 
F. Holden, London. 

19,986. Propuctnc Carsonats of Sopa, N. P. Hansen, 


London. 

19,987. Boxrts for Fastgnrnc Doors, F. Stumpf, 
London. 

19,988. Gotr Ciuss, E. Burr, London. 

19,989 MANvFACTURING CRICKET BALLs, J. H. Leber, 
London. 

19,990. Mawuracturine Cricket Batis, J. H. Leber, 
London. 

19,991. ALTERNATING ELECTRIC MACHINE, J. Mannheim, 


ondon. 

19,992. Rotters for Rotter Presses, P. Eyermann, 
Lo ‘ 

19,998. Turninc Cranes, W. de Fries and A. Bode, 


London. 

19,994. DeracHaBLe Mupcuarps, H. W. Dover, 
London. 

19,995. CycLz Hanpigs, H. W. Dover, London. 

19,996. PwgumMaTic TirE InFLators, H. W. 
London. 

19,997. Rorary Encings and Pomps, O. C. Jones, 


Dover, 


mdon. 

19,998. Varyine the Spggp of Motor Cars, D. Parry 
and G. Dean, London. 

19,999. SeconpaRy Batrery ELemeEnts, L. Fiedler and 
G. Puch-Miiller, London. 

20,000. Manuracture of Cotovrinc Matrers, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

20,001. Batis, G. E. Wells and The British Xylonite 
Company, Limited, London. 

20,002. Apparatus for EvaporaTInG Liquors, A. Chap- 
man, London. 

20,003. Erecrric Arc Lamps, A. J. Boult.—(A. Kunze, 
Germany.) 

20,004. MANUFACTURE of INCANDESCENT MANTLES, T. 
Terrell, London. 

20,005. INCINERATING INCANDESCENT Manties, T. 
Terrell, London. 

20,006. Batu Mats, C. A. Gould.—(The Suberit Fabrik 
vormals Hagemann and Co., Germany.) 

20,007. EvaporaTinc Beer Wort, J. A. Ruckdeschel, 
Liverpool. 

20,008. ExpansisLeE Hems for Cioruine, M. Rathen- 
biicher, Liverpool. 

20,009. CHECK Davscns for Doors, J. T. Pugh, Liver- 
pool 

13th September, 1902. 

20,010. SHox, F. Bishop, Bristol. 

20,011. Cycie Accrssorizs, P. L. and J. Renouf, 
Erdington. 

20,012. Apparatus for Heatinc Porposss, J. T. Cope, 
Birmingham. 

20 013. ILLUmINaTapD Sion, R. F. Price and L. Coen, 
London. 

20,014. Sarety Cueck Retry, H. Matthews, Kidder- 
minster. 

20.015. Locks, A. B. Wallace, Kingston-on-Thames. 

20,016 REPAIRING VESSELS at Sega, N. J. McLaughlin, 
Kingston-on-Thames. 

20,017. Unitine the Enps of Rartway Ratts, 8S. M. 
Wixcel, Kingston-on-Thames. 

20,018. Ourpoor Sgats, T. H. Roberts, Liverpool. 

20,019. Te: T1nc of Wire, W. Carson, Liverpool. 

20,0.0. Rove Stop Mecuanism, J. Fraser and I. M. 
Ritchie, Glasgow. 

20,021. Carco Boats, F. E. Eld, Manchester. 

20,022. MepicinaL PREPARATION for ANIMALS, T. J. L. 
Mitton, Huddersfield. 

20,023. PENCIL-SHARPENERS, J. 8. Foley, Birmingham. 

20,024. TROLLEY-wIRE Ho.pgrs, P. Redford, Man- 
chester. 

20,025. ADJUSTABLE Bracket, R. W. Young, Leeds. 

£0,026. Retigvinc Tramcars whilst PassING OVER 
Crossine Spacus, J. H. Prector and J. T. Fenwick, 
Newcastle-on-Tyne. 

20,027. Om-skin Dressine, J. Hull, Stockton-on-Tees. 

20,028. Fittisc Macuinges for Savsack Makinec, W. 
Reynolds, Liverpool. 

20,029. FUEL-FEEDING and DIsTRIBUTING APPARATUS, 
W. G. Stones and The Smoke Preventer Company, 
Limited, Manchester. 

20,030. Automatic Distnrector, E. Moody and J. W. 
Oldfield, Hemsworth, near Wakefield. 

20,031. BRaKE-OPERATING MECHANISM, R. A. Griffiths 
and W. J. Partridge, Birmingham. 

20,032. Automatic CoupLinc, J. Gouldie, Brayton, 
Cumberland. 

20,038. CHANGE-SPEED DRIVING MecHanisMs, A. King, 
Nottingham. 

20,034. WooL-comBinec Brusues, T. J. Pickford and A. 
E. Lofthouse, Leeds. 

20,035. Woven Faprics, G. E. and J. F. Stead, Man- 
chester. 

20,036. Woven Ficurep Fasrics, T. and H. Taylor, 
Manchester. 

20,087. Coat Hooks, J. Harper and Co., Limited, and 
A. Morgan, Wolverhampton. 

20,088. GotF Bat, A. B. MacLean, Glasgow. 

20,039. Gor Batt, A. B. MacLean, Glasgow. 

20,040. Gotr Batt, A. B. MacLean, Glasgow. 

20,041. Gotr Bat, A. B. MacLean, Glasgow. 

20,042. Gotr Batt, A. B. MacLean, Glasgow. 

20,043. Gotr Batt, A. B. MacLean, Glasgow. 

20,044. GotFr BaLL, A. B. MacLean, Glasgow. 

20,045. Gor BaLt, A. B. MacLean, Glasgow. 

20,046. Gotr Batt, A. B. MacLean, Glasgow. 

20,047. GotF Batt, A. B. MacLean, Glasgow. 

20,048. Gotr Bai, A. B. MacLean, Glasgow. 

20,049. GotF Batt, A. B. MacLean, Glasgow. 

20,050. Trnntnc Iron, P. S. Brown and D. Griffiths, 
Glasgow. 

20,051. Garpen Syrinegs, W. C. G. Ludford, Bir- 
mingham. 

20,052. PackiInc ACETYLENE Gas Burners, J. W. Bray, 
Bradford. - 


20,058. SzparaTion of Gasgs, R. J. Lévy and A. Hel- 
bronner, Manchester. 

20,054. Junction Frocs and TrottEy Heaps, D. B. 
Foster, Leeds. 

20,055. ADJUSTABLE ApPaRaTus for Heatine Arr, J. A. 
G. Wilson, Kidderminster. 

20,056. Furnace for Destruction of Town REFusE, 
W. Lees, Ashton-under-Lyne. 

20,057. Conveyors, R. Dempster and Sons, Limited, 
and J. W. Broadhead, Halifax. 

20,058. Biocks for VeHictEes, J. Muir, Beith, Ayr- 
shire. 

20,059. MuLTIPLYING Motive Powsr, J. de Vere and 
F. Farrell, Blackburn. 

20,060. ApPETIsING and DicEstIvE BREAD-CAKE, N. A. 
Aubertin, Paris. 

20,061. VeLocipgpgs, N. A. Aubertin, Paris. 

20,062. Gearine, J. P. Maginnis, R. Harrison, and C. 
Curwen, London. 

20,063. CoMBINATION STEP-LADDER, W. Taylor, London. 

20,064. CoMBINATION FruIT-PARING Kyire, W. Taylor, 
London. 

20,065. Stanp for DispLayinae Fasrics, W. Smart, 


ndon. 
20,066. PROPELLING and SrrERING Suips, J. Macnab, 
ondon. 
20,067. INTERNAL-COMBUSTION Enornss, J. Taylor and 
A. H. M. Close, London. 
20,068. Moror Cycuss, J. Taylor and A. H. M. Close, 


ndon. 

20,069. Maxine Sensitive Emutsions, A. Cobenzl, 
Liverpool. 

20,070. Sprocket Cuats WuHEELs, H. T. Arnott, 
London. 

20,071. Tak1nc PHorocrapss, W. H. Tingey and A. A. 
Voysey, London. 

20,072. Rain-proor Casines for WatcuEs, H, Salsbury, 
London, 
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20,073, CoIN-CONTROLLED Apparatus, C. A. Brodck, | 20,160. Parent Beer Cask Curer, J. H. Stanley and 7th September, 1902. said brushes into and out of contact with the capyj 
G. Broadhead, Chesterfield, Derbyshire. and for simultaneously moving the said pipes and 


London. 
20,074. Lamps, L. Wirtz and T. Hamilton-Adams, 


mdon. 

20,075. Fixtne ORNAMENTS on Fasrics, B. J. B. Mills. 
—L. and T, David, France.) 

20,076. Apparatus for CLosina Doors, H. Kikow, 
London. 

20,077. Macuing for Maxine Boxss, F. Fettback, 
London. 

20,078. Inxrna Pap Apparatus, P. Wendisch, 
London. 

20,079. Decomposinc BREweR’s Masu, &c., V. Lapp, 
London. 

20,080. Appliance for DrRawine Purpossgs, J. Hambly, 
London. 

20,081. Devutcanisina Exastic, A. E. J. V. J. Theel- 
gaard, London. 

20, re IncrEAsING the Srrep of Boats, A. H. P. Blunt, 

mdon, 

20,083. Frre Licutgrs, M. Otworowski and E. Sobotka, 
London. 

20,084. Process for Propuctnc MeTatiic Catctom, W. 
E. Evans.—(Electrochemische Werke G. m. b. H., Ger- 
many ) 


15th September, 1902. 


20,085. CALENDERING TexTILz Fasrics, C. L. and H. 
® Jackson, Manchester. 

20,086. Lookrne-cLasses, The Gunn Castor Company, 
Limited, and L. R. Piercy, Birmingham. 

20,087. Pneumatic Trees, F. Reddaway and J. 
Muskett, Manchester. 

20,088, AuTomaTic SiaNaALtinc AppaRatvs, E. de 
Senan, Salt River, Cape Colony. 

20,089. Revotvine Boox Casgs, D. A. B. Stoddart, 
Birmingham. 

26,090. Apparatus for Spryninc Yarn, T. E. Mitchell, 
Dundee. 

~~ WIRE-STITCHING MacuHINE for Books, W. Moss, 

st 


fast. 
20,092. Compounp Stream Ewnoines, C. Burnett, 
Durham. 
20,093. Repucine the Loap on Wiypina Ropsgs, C. 
Burnett, Durham. 
20,094. Canvinc-ForK GuarRp, A. C, Adcock, Harborne, 
near Birmingham. 
20,095. Puppiine Iron, J. F. and A. H. Williams, 
Wishaw. 
20,096. Hay-Lirrinc Macuing, J. Yates, Eccleshall, 


taffs. 
20,097. Srorace Batrerigs, W. O. Rooper, Penkridge, 
Staff: 


8. 
20,098. [NTERNAL ComsBusTION Motors, J. W. Newall, 
London. 
20,099. Gotr Cius, J. K. Cummin, Midhurst, Sussex. 
20,100. Taste Tennis Bats, A. T. Marles, Bradford. 
20,101. WaTEerR-cLosets, J. Kemp, West Cowes, Isle of 


ight. 

20,102. C FUGAL Macurings, J. W. Macfarlane, 
Glasgow. 

20,108. CommuntcaTION with Guarps and Drivers of 
Trains, J. Seel, Manchester. 

20,104. Foorsatt Boors, A. T. Whippie, Bristol. 

20,105. Boots, A. Dickinson, Halifax. 

20,106. Borrie Cork, J. Milne, Elgin. 

20,107. Scrmentiric Door-FasTENER, &c., G. Sheard, 


20,108. Apparatus for Countina Casks, T. Forsyth, 
ablin. 
20,109. ApsUSTABLE Toot Rest for Latuss, J. Mercy, 
Sheffield. 
20,110. Ksives for Sprrttiva Larus, P. Robertson 
and A, J. Dawson, Dundee. 
20,111. Putteys for Enargs, &c., E. Lycett, Birming- 


ham. 

20,112. Wrspine E_ecrric Macuarygs, H. Rottenburg, 
Manchester. 

20,118. Game, H. A. Hannum, London. 

20,114. Preventinc Tuerr from Money-Boxes, G. 
Romoli, London. 

20,115. OrpNaNcE ATracHMENTS, A. Reichwald.—(F. 
Krupp, Germany.) 

20,116. Stzam Enornes, W. F. Vinter, Walton-on- 

es, Surrey. 

20,117. Ort-cans, P. E. Trainer, Gorton, near Man- 
chester. 

20,118. Frreproor Fioors, J. T. Szek, London. 


20,119. Trumpet for PHonocrapus, J. T. Szek, 
London. 
20,120. Optarnment of Waite Picment, W. H. 


Akester, London. 

20,121. Sarety Vatvs, J. Kuhn, London. 

20,122. Brakes, J. Johnson, Birmingham. 

20,123. Manure Distrrsutor, W. Leigh, London. 

20,124. Drivinc Gear for Cycizs, J. B. Foster, 
London. 

20,125. Manuracture of Cotours, R. Holliday and 
Sons, Limited, J. Turner, H. Dean, and J. Turner, 
London. 

20,126. Spray for Duisryrectants, J. B. Adams, 
Londot 


mn. 

20,127. Kuirrinc Macuings, 8. E. Page.—(0. L. Mayer, 
Dnited States.) 

20,128. ARRANGING the 
Ssoorers, H. F. L. Aumont, London. 

20,129. Banpacgs, C. J. Higgins, London. 

20,130. Prixtinc Macutnes, G. Draper, W. Judd, F. 
C. J. Marx, and A. Fraser, London. 

20,181. Locknut Devices, R. Schneider and G. 
Schmidt, London. 

20,132. MANUFACTURE of MaRMALaDE, M. Streimer, 
London. 

20,133. Boots, W. Clark, J. R. Moore, and R. J. B. 
Milburne, London. 

20,134. AUTOMOBILE VEHICLE Motors, C. J. Cullen, 
London. 

20,135. TRANSMITTING SpEEDs, W. and G. F. Meischke- 
Smith, London. 

20,136. Fite for Lerrers and Papgrs, H. A. Péraut, 


Positions for Grouse 


mdon. 
20,137. Cant Sappites or Paps, J. W. Richards, 


ndon. 

20,138. Boxes, W. H. Rogers, London. 

20,139. TaBLE Gag, E. T. Owen, London. 

20,140. Sticks for Uspretitas, E. Kronenberg, 
London. 

20,141. Propuctne Puotrocrapus, A. Coberzl and A. 
H. Mies, jun., Liverpoo! 

20,142. CHANGE-SPEED GEARING, E. Robion, Liverpool. 

20,143. Tancrts, H. G. Dee, on. 

20,144. PorTaBLE OuTHOUSES and StTaBiEs, F. E. Best, 
London. 

20,145. Sewer Conpuit, G. C. Marks.—(G@. S. Ryan, 
United States.) 

20,146. Horns for Poonoorapus, &c., G. H. Villy, 
London. 


—- Vacuum EVAPORATING Apparatus, C. Ordway, 
ndon. 
20,148. Grass Articites, H. H. Lake.—(The Toledo 


Glass Company, United States.) 

20,149. CiLostnc AxrRaTED Water Borris, E. 
Chouanard, London. 

20,150. ARTIFICAL STONE Makina, E. Schwanenberg, 
Lond 

20,151. 


ndon. 

20,152. Liqguip Fur: Burners, W. E. Evans.—(A. E. 
Johnstone, Turkey.) 

26,153. Curtinc Frames, H. Davies and W. Piper, 
London. 

20,154. Putteys, A. Theyskens, London. 

26,155. Process of HaRpEntInG Stre., O. Thallner, 
Lond 

20,156. 
Lond 


on. 
TRANSFORMING Rotary Morion, G. Calberla, 


on. 
Woopen Sprit Pottey Rims, C. Wittkowsky, 
mdon. 
20,157. AppLyinc VengErs to Furnitore, R. W. James. 
—(L. Rosenow, Germany.) 


16th September, 1902, 


20,158. Barre TixtEeR, W. Stubbs, Ilkeston. 
ets Arr-TIGHT Door, J. F. Hearne and T. Ashton, 
m, 





20,161. Printinc Presses, F. Waite and Waite and 
Saville, Limited, Bradford. 

20,162. Bricks for CLAMBERING ARCHES, W. Hellier, 
Bristol. 

20,163. Ercutne of Metauxic Surracers, C, A. and W. 
A. Ker, Glasgow 


20,164. Bett Fastener, W. T. Bates, Nuneaton, 
Warwickshire, 

20,165. Sock for Boors, J. Grout and F. B. Corker, 
Wolverhampton. 


20,166. Cycte Sappixs, J. Grout, Wolverhampton. 

20,167. Grooving Macuine for Gotr Batts, J. T. 
Kellett, J. Buchanan, and H. Natali, London. 

20,168. ELectricat Inpuction Corts, F. H. and C. Hall, 
Birmingham. 

20,169. Mixmna Corron Wasts, T. R. Marsden and 
Platt Bros. and Co., Limited, Manchester. 

20,170. Cimanine Tosacco Pipgs, T. H. Kingscote and 
W. Williams, Eccles. 

20,171. Corset, P. Singer, London. 

20,172. Hanp Borina Macuing, J. Bradbury, J. 
Bradbury, jun., T., and G. E. Bradbury, Glasgow. 
20,173. Gas Jet for Gassinc Yarns, J. H. Harrison, 

Stockport. 

20,174. APPARATUS 
Glasgow. 

20,175. GLass Powpgr, J. Marsh, Sheffield. 

20,176. VARIABLE SprED Morton, J. Walker, Leeds. 

20,177. CycLe Braxgs, J. Hines, Glasgow. 

20,178. BILLiaRD Cugs, D. Grey, Glasgow. 

20,179. Epucationat Cuart, W. A. Barclay, Glasgow. 

20,180, FLrower Stanp, E. A. and F. W. Peach, Bir- 
mingham. 

20,181. Extension Torcuip for Cycixs, E. Aron, 
London. 

20,182. Retzasinc Riss of Umpreias, 8. Johnson, 
London. 

20,183. Awnrxe Hoop, W. G. Buschemeyer and G. R. 
Caspari, London. 

20,184. ANTI-FRICTION Bgartnes, C. A. Latham, 
London. 

20,185. Hatocen Sunstirutep Leuco Compounps, J. 
Y. Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

20,186. FoLpine W. Roberts, 
London. 

20,187. Bgarines for Truck Axuxgs, H. C. Slingsby, 
London. 


for ApDvERTisInc, G. Bunting, 


Bany CARRIAGES, 


20,188. ARTiFic1aL Strong, H. Kieselstein and J. 
Czermak, London. 

20,189. JorntING FLancep Pipgs, F. G. Sheffield, 
London. 

— MANUFACTURING Woven ARTICLEs, W. J. Ewing, 

ndon. 

20,191. Lerrer-Boxes, A. E. Ellen.—(G. Macnair, 
Trinidad.) 


20,192. Nosk-Bac Supporter, R. Beale and T. Connor, 
London. 

20,198. Foitprxe or CoLLapsiBLE Boxgs, The Britannic 
Folding Box Company, Limited, and R. Spence, 
London. 

eo for Testinc Drarns, C. E. Price, 

mdon. 

20,195. ADVERTISING MECHANICAL ARRANGEMENT, A. 
Jarred, London. 

20,196. Drgine Knives or Cutters, J. A. Keay and The 
British United Shoe Machinery Company, Limited, 
London. 

20,197. Packtna-Boxes, Casms, and Cratss, E. Lee, 
London, 

20,198. Suspgnpinc GARMENTs in Trunks, 8S. von 
Chelmicka, London. 

— Exectric Arc Lamp Construction, J. Brockie, 

mdon. 

20,200. Harr-pins, W. 8. Bechtold, London. 

20,201. Casu Recisters, B. J. B. Mills.—(C. Fairchild, 
United States.) 

202. Cycte and Motor Car Grearino, F. Mitchell, 
London. 

20,208. Trouser Ciip or Catcu, C. Hyatt-Woolf, 
London. 

20,204. Friction Ciutcu, A. H. Wall, London. 

— Warterine Cans, J. L. Wood, Whetstone, 

erts. 

20,206. Switcu for Startinc ELEctric Motors, J. Eck, 


mdon. 

20,207. SHapmnc MerTat Articites, W. R. Lake.— 
(Stirling Company, United States.) 

20,208. GLAND PackIne, J. Dewrance, London. 

20,209. SIGNALLING on Rattways, J. F. Pawsey, 
London. 

20,210. Hansom Cass, M. L. Krimer, London. 

20,211. Surcica Banpacgs, &c., R. W. Harding, 
London. 

20,212. Treatinc Coat Gas, E. D. Holmes.—(0. N, 
Guldlin, United States.) 

20,2138. Winpow Sasues, F. W. Schroeder, London. 

20,214. SmokeLess Powpsr, J. A. Denton and J. H. 


Preas, London. 
20,215. Uritistne Coxe Oven Gases, B. H. Thwaite, 
20,216. , for Wasuine Putp, D. Wickham, 
20,217. ——— ATTACHMENT, F. T. Glover, 
20,218. Te OLEaGINous Compounp, C, Adams, 


London. 

20,219. Testinc PressurzE Gavuces, C. Bullock, 
London. 

20,220. SEPARATING ALUMINA from S1zica, M. Packard, 
London. 

20,221, Metat Beams, W. A. Dunn and A, M. Miller, 


London. 
20,222. Fixina Sxirtine to WaALts, W. F. Stanley, 


mdon. 

20,228. SepaRaTING Fiurip Discuarags, H. Winter, 
London. 

20 224. Opgninc Bortries, R. H. Dickinson and C. E. 
Watson, London. 

20,225. Ustne Heat, G. Mitchell and L. D. Copeland, 
London. 

20,226. Excise Supports, A. W. Menns and A. T. Van 
Horn, London. 

20,227. Bortgers, A. F. Hills, London. 

20,228, Purniryine Liquors, H. Sefton-Jones.—(L. S. 
Highton, United States.) 

20,229. Reconpinc CasH Payments, R. and W. 
Schneider, London. 

20,230. Switcu Sicnaxs, C. P. Bass and T. B. West, 
Lond 

20,231. 
Celluloidwaaren - fabrik 
Germany ) 

20,232. Fotpinac Metat, W. P. Thompson.—(South- 
worth Bros., United States.) 


on. 
Purses, &c., W. P. Thompson.—( Bayerische 
vormals A, Wacker A.-G., 


20,238. Boats, F. Hornby, Liverpool. 

20,234. Utitisrna Liquips as Furi, F. Cotton, 
Liverpool. 

7 > poem W. and E. A. Holland, 
jive le 

20,236. Scatpetrges, F. Cousset and. W. Rathbone, 
Liv 1. 


erpoo! 

20,237. TELEPHONE CaLLs, W. Palmer, jun., and A. 
McClintock, London. 

20,238. Doupie-actine Lock Vatves, W. H. Baker, 


London. 
20,239. Toot. Hotpers for Latags, C. R. Boswell, 


mdon. 

20,240. Tramways, R. A. Hadfield and D. Galbraith, 
London. 

20,241. Receptac.es for CompressED Gasks to PREVENT 
Exposition, H. A. Pryor.—(Soriété Anonyme d’ Escaut 
and Mouse, France.) 

20,242. Mant es, M. Offenberg, London. 

7 Locomotive Guarps, A. Beck, Kingston-on- 


mes. 

20,244. Typewriters, A. Kempf and F. Kleefeld, 
London. 

20,245. TREATING METALS, G. C. Carson, A. Miller, and 
F. Hurst, London. 

20,246. ReversisLe Horse Rakes, A. J. Hosier, 
London. 





20,247. PerPEruaL Morton, R. Spence, Strathhalladale- 
by-Forsinard, Sutherlandshire. . 
20,248. Time Fuses for Ammunition, P. 8. Tasker, 


ndaon, 
20,249. Urenstts for Srerimisine Mitk, J. Waite, 
Lowestoft. 
20,250, ConstrucTiINa BawnJos, C, Skinner, sen., 
ndon, 
20,251, Atracnma Banso Strinas, C, Skinner, sen., 
mdon. 
20,252. Spinnrinc FRAME Protector, L. Robinson and 
. Walton, Bradford. 
20,253, Preumatic Tires, R. W. Edlin and F, Sinclair, 
Birmingham. 
20,254, CoAL-DISCHARGING ApPaRATvs, V. L. Raven and 
H. G. Bell, Stockton-on-Tees, 
20,255. STRUCTURAL ARRANGEMENTS, E. 
Stockton-on-Tees. 
20,256, FREE-WHEEL ApsusTABLE CLUTCH, J. Horswill, 
jun., Chester. 
20,257. Rotator for Sarps’ Loos, G. N. Middleton, 
Bristol. 


Screen, A. 


L. Pease, 


20,258. PHOTO-MECHANICAL Schu'ze, 


erlin, 
— Evectric Hanp Lamp for Suips, V. Connor, 
n 


on. 

20,260, Gor Bags, W. L. Biggart, G ow. 

20,261. Dissointine TaBs, A. Revill, Sheffield. 

20,262. VARIABLE-SPEED Gear for Cycigs, W. J. Peart, 
Coventry. 

20,263. Begnives, M. H. Tilley, Birmingham. 

20,264. METAL-ROLLING AppaRaTus, E. Gittings, jun., 
Birmingham. 

20,265. TROLLEY PoLgs for Vewicies, A. Lumbers, 
Liverpool. 

20,266. Hat Hoxpers, J. Taylor, W. Oxley, and T. A. 
Hanmer, Live: 1. 

20,267. Distance Finper for Paotocrapay, J. A. Gray, 


gow. 
20,268. Gas Irons for Launprigs, A. Crowther, 


radford. 
— RirLe Sicuts, M. E. Sutherland, Birming- 
nam, 
20,270. Hat-pox Firtrxa, M. Bell, Edinburgh. 
20,271. CrusHine Apparatus, J. BE. and J. Broadbent, 
Manchester. 
20,272. MEASURING INsTRUMENTS, E. Hill, London. 
20,273. Packina Eoos, &c, for Transit, W. Taylor, 
London. 
20,274. Brus and Scraper for Saucepans, W. Taylor, 
London. 
20,275. Device for Securinec Doors, W. Taylor, 
ndon. 
20,276. Manuat Rartway Truck, W. du B. Cannon, 


on. 

20,277. Macuings for Comprna Woo, J. Rhodes, 
Keighley. 

20,278. Take-up Loom Mortons, A. Smith and 8. 
Jackson, Keighley. 

20,279. Hot-water Trees, G. Wood, London. 

20,280. ELecrric InsuLator, M. Harloe, Lackawanna, 
Pennsylvania, United States. 

20,281. GAS-DETECTING ATTACHMENT for Lamrs, J. T. 
Beard and M. D. Mackie, Lackawanna, Pennsyl- 
vania, United States. 

20,282. Bar for HorsgsHor, T. P. Young, Leith. 

20,283. AccumuLaTors, E. C. R. Marks.—(H. 8. B. 
Brindley, Japan.) 

20,284. CrrcuLaTine Liquips through Freres, A. H. 
J. Bindschadler and A. E. Hemingway, London. 
20,285. Repropucine ScuLPruRE Macurng, C. Bertolus, 

London. 

20,286. Stoprers for Borrigas, A. Lucas, London, 

20,287. CarriacE Sprinas, Humber, Limited, and J. 
Budge, London. 

20,288, O11. Encines, Humber, Limited, and J. Budge, 


London. 

20,289. TgLEPHONE Systems, D. Macadie, London. 

20,290. ReauLatine the Heartine of Motors, F. Wind- 
hausen, London. 

20,291. Cycte Motor Cains, A. and W. Hunnable, 
Hawkhurst, Kent. 

~~ Sappies for Cyc.zs, A. Hunnable, Hawkhurst, 
<ent. 


20,298. CHILDREN’s VEHICLES, D. and J. J. Simpson, 
London. 

20,294. Improvep Strainers for Breer, J. W. North, 
London. 

20,295. Prorectinc Trees from Insxcts, F. A. and E. 
E. Bloomfield, London. 

20,296. Pumps, J. Fletcher, London. 

20,297. Improvep Motor Roap Veuiciss, W. Stobbs, 


mdon. 
20,298. Wuerts, J. V. Pugh, London. 
20,299. Pocket Knives, E. Kaufmann, London. 
20,300. Pocket Knives, E. Kaufmann, London. 
20,301. Linotype Macarng, P, T. Dodge, London. 
20,302, Linorypzs Macuryg, P. T. Dudge, London, 
20,308. ReviviricaTion of FicTerRinc Mareriats, T. 
Lewicki, London. 
20,304. Tickets for Booxinc Passexcers, N. G. 
Hallett.—(7. Boyle, St. John Bashford, India.) 
20,305. CLEARING Fiprous MaTERIALs, P. Bocharoff, 
Lond 
20,306. 


ndon. 
20,307. Sarety APPLIANCE for SMALL-ARMS, J. Tambour, 
London. 
20,308. Tor Boots, A. Barber, London. 
20,309. TRANSFERRING SMALL PARCELS, M. J. Robertson, 
mdon. 
20,310. ImprovEMENTS in TurReines, G. Scheuber, 
London. 
20,311, Vesta Boxes, A. B. Lethbridge, London, 
20,312. Apparatus for PLayinc Games, A. Weintraud, 
London. 
20,813. PREVENTING OVERBOILING of KeTT zs, E. W. le 
Due, London. 
20,314. Vatves for Pygumatic Tirgs, G. W. Johnson,— 
(E. Dubied and Cie., Switzerland.) 
20,315. Mmans for MoistEntno Stamps, C. G. Konig, sen., 


on. 
Sincte Rat Rartways, H. de Romanoff, 


mdon. 
20,316, Freep Reauiator, L. Weingartz and A. Bischoff, 


mdon. 
ec Metuops for Teacutna Writrna, B. Schititer, 
iv 1. 
20,318. ManuractureE of Meat, J. G. Bierich, London. 
20,319. Gas Meters, E. Lacroix, London, 
20,320. Copyinec Macurngs, R. Schweers, London. 
a TeLescoric Sicuts for Guns, C. P. Goerz, 
ndon. 
20,822. Moror Cap, J. W. Lovegrove, London. 
20,323. Erectric Switcu, L. B. Codd, Nottingham. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





695,255. WasHinc Apparatus FOR RAILWAY OR 
Tramway CarriaceEs, C. A. Wheeler, Harlesden, 
England.—Filed January 21st, 1901. 

Claim.—(1) In an apparatus for washing railway and 
tramway carriages, brushes engaging the carriages for 
cleaning the same, operating means therefor, arms for 
supporting the brushes, water pipes, yokes pivoted to 
said arms for os pened said pipes, and a track 
engaged by the said yokes. (2) In an apparatus for 
washing railway and tramway es, cleaning 
brushes adapted to engage the carriages, supporting 
means for pivoting the brushes to a suitable support, 
perforated pipes, yokes for connecting said pipes to 
said supporting means, operating means for said 
brushes, a gear carried by said supporting means, a 


screen arranged at one side of said supporting means, 
means extending through said screen, en ig said 
supporting means and adapted when operated to move 














track engaged by the said yokes for guiding the same. 
substantially as herein shown and described, , 


695,614. Borer, C. F. Lape, San Bernardino, Cal ~ 
Filed August 10th, 1899. 

Claim.—In a steam boiler a tube sheet provided 
with counterbored perforations, each perforation 
having its counterbore extended inward and decreas. 
ing the thickness of the tube sheet around the 
ae seared in combination with a tube for each per. 
oration, each tube having its end entered into and 
passing through the perforation to lie within the 
counterbore and within the plane of the outer face of 
the tube sheet, a thimble of calking metal around 


i iP iT 4 Z Ty 










the end of each tube, an outwardly éxtending flange 
formed on the outer end of cach tube and its surround. 
ing thimble engaging the end face or wall of the 
counterbore, and a bead turned out from the body 
of the tube oy a to the tube sheet and engaging 
therewith, for locking and securing the end of the 
tube in the tube sheet, with the extreme outer end 
in the space of the counterbore in close proximity to 
the interior of the boiler and the water therein, tohave 
this end of the tube protected in the counterbore 
against heat and subject to the cooling effect of the 
water against burning, substantially as described, 


695,711. AncHor, J. Eynon, Gateshead, England,— 
Filed November 8th, 1901. 

Claim.—(1) In a tripping anchor, a head capable of 
partial rotary movement relatively to the shank, anda 
member disposed between the flukes and provided 
with projections upon opposite sides of the shank 
forming successive trips, substantially as described, 


{695711} 





(2) In a tripping anchor, a crown, a head having a 
recess 7, and recess p to fit the boss of the shank, the 
auxiliary trips & on the crown, the trip arms with 
trips g, and the projections /, m, n disposed between 
the flukes and in line with the trips g and 4, all sub- 
stantially as shown and described and for the purpose 
specified. 
695,869. Warsr-tuse Steam Borrer, C. B. Rearick, 
New York, N.Y.—Filed May 22nd, 1901. 
Claim.—(1) In a water-tube boiler, the combination 
of two headers, banks of tubes in communication at 
their respective ends with such headers, free spaces 
between the banks of tubes, such free spaces having @ 
width greater than the diameter of the tubes, with 
pockets or indentations in the headers, such pockets 
opening into the said free spaces. (2) In a water-tube 











boiler, the combination of banks of tubes in communi: 
cation at each of their respective ends with a series of 
headers, free s} between the banks of tubes, such 
free spaces having a width Foes than the diameter 
of the tubes, pockets formed by the said headers, such 
pockets — into the said free spaces with openings 
through the boiler casing and in communication with 
the said free spaces, 
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SOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 
'No, V.*—THE INFLUX OF MECHANICS TO THE CAPE, 
P (By our Special Commissioner.) 
CaPEtown, September 10th. 

Harpty a day passes without a notification in the 
papers to the effect that a fresh batch of artisans has 
arrived in Capetown from England or some other country. 
Of these a very large percentage are mechanics—fitters, 
machine hands, smiths, and a few pattern-makers. There 
are others in industries closely allied with engineering, 
such as masons, bricklayers, joiners, kc. In trying to 
explain the position of these men on their arrival in this 
colony I would point out at once that the fancy wages 
that are spoken of in England as prevailing out here are 
non-existent. 

The only white labour wanted in South Africa just now 
in a large, steady, and continuous stream, is for the build- 
ing, agricultural, and pastoral industries. Building trade 
hands, provided that they are skilled in their callings and 
steady in their work, can easily find employment at from 
ten shillings to twelve shillings and sixpence a day, 
exclusive of overtime. The average normal week is from 
48 to 51 hours. The amount of building and constructive 

work which is going on now, and which is daily increas- 
ing, makes it a practical certainty that any artisan in this 
line may reckon on securing work with but little delay 
on arrival, which will bring him in at least £3 per week. 
He must, however, fulfil the conditions as to skill and 
steadiness. 

The wages for skilled mechanics are precisely on a par 
with those of the building trades, the only difference 
being that the artisan engineer is not wanted just now 
in great numbers, and the artisan builder is. 

I do not mean to say that the individual fitter, or 
machine-hand, or smith, who has a strong inclination to 
try his luck in South Africa, should not come out now, 
for if he keeps his head, and really tries to obtain work 
here, he should be able to do so on the above terms. 
The time, however, has not come to recommend the 
policy of drafting out gangs of men in this trade by the 
hundred, or even by the score, at a time. The artisan 
engineer is not a dire necessity in large quantities just 
now in Cape Colony, Natal, Rhodesia, the Transvaal, or 
the Orange River Colony. His day will come, however, 
and if the political atmosphere could only be cleared, 
and an era of systematic progress brought about, that 
day would not be far off. 

As matters now stand local politics are far from satis- 
factory. This I pointed out in my last article. Nor can 
one see that it is likely that there will be any improve- 
ment in the political tangle in the immediate future. 
Yet, even in spite of this unsettled state of affairs, and 
the retarding effect which it has on the advancement of 
these Colonies, an immense amount of industrial and 
commercial progress must ensue. It is the progress 
which is due to force of circumstances. The country, 
the people, cannot do without it, and it is forcing its 
way even through the political barriers placed in its way 
by Sir Gordon Sprigg and his ministry, who are “ pro- 
gressive” only in name. 

The railways are extending, the harbours must shortly 
go in for enormous extensions ; machine shops, mining, 
and private irrigation works are all developing, and every- 
thing points to a great demand for the artisan engineer. 
Let, therefore, the qualified men come out here by ones 
and twos if they can be satisfied with £3 a week at the 
start, but not by hundreds at a time just yet. For 
the on of quantity will be to reduce the price of the 
work. 

Then comes the question as to the relative value of 
money out here and in England. A fitter, pattern- 
maker, or smith in England, who is a steady and efficient 
worker in one of the larger centres of engineering, can 
usually make, year in year out, at least from 32s. to 36s. 
aweek. He has his home, his surroundings, his habits, 
and he has learnt how to accommodate his methods of 
living to his income. 

Here in Capetown he will find living twice as costly as 
in London. His bare board and lodging will cost him 
from 25s. to 80s. a week, and it will be bad at that just 
now. He will find the cost of nearly everything else at 
least double what he has been in the habit of paying at 
home. To the engineering artisan who arrives here, and 
has to find lodgings, and live as best he can until he has 
made a settled home for himself, £3 a week will not go 
so far as 35s. in London, or as 25s. in some of the less 
expensive engineering centres in Great Britain. It would 
be quite a mistake for the married man to imagine that 
he could come out here by himself and live fairly com- 
fortably on half the money he would make, while sending 
the balance home to feed his family. 

The man who is wanted here for this country’s benefit, 
and for his own comfort, is the steady-going married man 
with his wife and family. 

In the early days he may find the initial expense 
heavier, but in the long run he will be much better off. 
If he can afford to rent a small house, and take ina 
lodger or two, he will make money and reduce expenses, 
and if his wife has any capacity for work of any sort, and 
his children are of an age to be of any use to him, he can 
reduce his expenditure and increase his income in an 
extremely satisfactory manner. 

_ In other words, the bachelor artisan, as a new arrival, 

1s not so well off with £3 a week as he would be at home 

with the money he at present earns, whereas the position 

of Pes married man, with a practical wife, is very much 
etter. 

I have harped on the figure of £3 because that is the 
regular minimum wage. It is the figure at which a 
skilled mechanic is started. There are fitters here, and 
smiths, and ee, who are earning up to £4 10s. 
Men are paid according to their merits in this part of the 
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world, for trade unionism has not yet succeeded in getting 
a firm grip upon them in the engineering trade. It is 
beginning to make itself felt in one or two of the large 
shops, with the result that in those there is less scope for 
the individuality of the workman than in the others. 
In such places there is a tendency to bring wages to a 
uniform rate for the benefit of the inferior man, and to 
the detriment of the better man. Thus it is that there 
is a decreasing prospect of reaching anything like the 
£4 10s. rate in those establishments. 

Now, with regard to the supply of labour available on 
the spot. There is here, in Capetown, a most excellent and 
effective Government Labour Bureau in connection with 
the Department of Agriculture. For, by the irony of fate, 
it would seem that in many Government departments, 
the work is carried on well in spite of the Government 
and the Ministry. Any progress that takes place in 
Government works here is due to the brains and energy 
of the permanent officials. This is noticeable more 
particularly in the railways, and one or two other 
departments. 

The Government Labour Bureau, which is presided 
over by Mr. Eustace Pillans, registers the names of all who 
apply for work, and endeavours to place such applicants, 
after looking into their qualifications. This it does with- 
out any charge. It does more than this. As far as 
possible, it houses bond fide applicants who are destitute, 
at the cost of the country, at a place called Maitland 
Camp, near here. 

During the thirty-five days which ended on August 81st, 
no less than 872 men registered their names as being on 
the lookout for work. Of these 700 were placed in one 
sort of employment or another. Of the remainder, 148 
were loafers and wasters, who either refused employment 
at a minimum rate of six shillings a day—unskilled 
labour—or who had come with false certificates and 
recommendations, and who were quite incapable of 
working in the trades to which they professed to belong. 
Many of these refused to work at all for less than fifteen 
shillings a day, stating that before they left England they 
had been promised that sum—of this I shall have more to 
say later on—and preferring to live free of all cost, with 
nothing to do, at Maitland Camp. 

When it is found that a man is absolutely hopeless he 
is turned out of the Camp, but every care is taken to 
ascertain something of his capacity and character before 
this step is taken. 

The registration of unemployed takes place in one of 
the squares in the centre of this city, in a little galvanised 
iron stracture, before which from morning until night 
can be seen, any day of the week, a mixed crowd of 
applicants. As a class they are fairly respectable 
looking, but many are as rough, dirty, and ruffianly as they 
can be. 

Applicants for work here are made up of (1) men who 
come out from home for the purpose; (2) stowaways; 
(3) deserters from ships; (4) discharged irregulars; (5) 
refugees from the interior who cannot get back ; (6) town 
loafers. 

They are placed according to their trades, if they have 
one, and if there is any demand for their services in that 
capacity. If not they are offered unskilled labour, or 
placed on farms, where they can readily earn £1 a week 
and their keep. In such employment the eventual 
prospects of any handy and steady man should be 
extremely good, and if we wish to Anglicise the country 
districts of this “rebel colony,” the more Englishmen 
who are placed on the farms the better for the Empire. 

I have based all that I have said above on the state 
of things at Capetown, because this is the largest and the 
natural port to which immigrants direct themselves. In 
the other British ports in South Africa conditions just 
now are very similar. The ultimate goal of most people 
who come here from England “on spec.” is, of course, 
Johannesburg, but those who would seek work there 
must bear in mind that there are restrictions as to 
getting into the interior, and that even if they were 
allowed to go up just now the chances of work there are 
for the present far smaller, and living far more costly, 
than here. Again, bond fide workmen who are in touch 
with the Government Labour Bureau in Capetown can 
always be drafted up to Johannesburg or elsewhere 
when there is a demand for their services. 

The Labour Bureau also recruits for the police, in 
which there are many vacancies. Only men of very 
good character are taken for this, but the emoluments 
and prospects are good in this service. This is not 
precisely an engineering subject, but I point it out 
because it is of the utmost importance that we should 
have all the good Englishmen we can find places for 
out here, if we are to make of this place a British 
possession in fact as well as in name. 

And now as to the steps to be taken by those who 
would come out in search of employment. There is 
only one source of information in England to which 
the emigrant should apply, and that is to one or 
other of the agencies in Victoria-street, Westminster, of 
the two South African Colonies which are possessed of 
seaboard, Cape Colony and Natal. The Imperial Insti- 
tute is quite as useless for this as it is for any other 
colonial purpose. Above all, no attention whatever 
should be paid to those so-called “emigration agents” 
in England, of which there appear to be many, and of 
which—if I am to believe the tales of some of the 
unemployed now out here—many of the new arrivals 
have been the victims. 

I am told by some of these men that they have paid to 
such agents heavy fees for the privilege of applying to 
them, and that they have paid to these agents for their 
passage out sums which have been in excess of what they 
would have paid had they applied to the shipping com- 
panies themselves. They have been promised that on 
arrival in Capetown they would be met by a deputation 
who would take them in hand and place them in work 
immediately on arrival at from fifteen shillings to a pound 
aday. Now all this is absolutely and entirely false, as 
can be seen from the particulars I have given above. 


But this is only the beginning of the pitfalls which beset 
the path of the new arrival out here. 

Capetown is no worse than any of the other South 
African ports in this way, except that it is bigger and 
may therefore possess greater facilities, but it is infested 
at the present moment with a community of ruffians 
whose especial] business it is to live upon the new-comer. 
This community is largely a product of the late war, and 
its harvest has been very substantial. 

Every week, almost every day, for some months past, 
homeward-bound troops have been pouring into Capetown 
from the interior. Nearly a hundred thousand troops 
have already been despatched since peace was declared, 
and nearly as many more will be sent off in the next two 
months. On their arrival in Capetown nearly all these 
soldiers have sums of money of from £20 to £40 or £50 
in their pockets. 

If they are regulars or volunteers still on active service 
they have the protection accorded to them by possessin 
quarters of their own. If, however, they are disbande 
irregulars they are entirely at the mercy of the crimps 
and low lodging-house touts who take possession of them 
on their arrival at the station, and who carry them off 
to some disreputable establishment, where they are 
drugged and robbed of everything they possess. The 
unfortunate Tommy “on the spree” in Capetown, after 
months of hardships in the interior, is a pitiful sight 
indeed. Even now any morning in the suburbs of Cape- 
town they are found lying drunk, drugged, and sometimes 
dead in the roads. Many of them, after being lured into 
a house on arrival, are never seen again. Drugs or the 
sandbag, the two favourite weapons of the Capetown 
ruffian, have done the work. 

As with the soldier from the interior, so with the 
immigrant in search of work. The only deputation which 
awaits him on arrival is composed of men of the class 
who meet the soldiers at the railway station. In this 
case, however, they describe themselves as labour agents, 
and tell the new-comers much the same tale as was told 
them by the so-called “ emigration agents” in England. 
These people, too, will draw a fee from the new-comer in 
return for a guarantee to find him a situation. They will 
also be kind enough to accommodate him in the mean- 
while if he has any money, and the chances of the 
mechanic being drugged, sandbagged, and robbed, are 
only less than those of the homeward-bound soldier in 
that he is, as a rule, a more contriving man in money 
matters than is the emancipated “Tommy” who has 
drawn his pay. 

As far as I can ascertain, not one in a hundred of the 
men who land in Capetown in search of work is possessed 
of the £100 which is one of the qualifications for a 
“permit to land,’ or is in a position to maintain 
himself on arrival, which is the only alternative qualifica- 
tion. Itis true that in the event of the Agent-General 
in London receiving instructions from his Government to 
send out a certain number of men, he can waive the 
conditions laid down in the permit regulations as far as 
such men are concerned. It is also true that in reply to 
a bogus telegram—the sender of which has not been 
traced—asking for seven hundred men immediately for 
the building trade, a number of men were despatched to 
Cape Colony by the Agent-General before it was dis- 
covered that the telegram did not emanate from the 
Government. But this does not account for the fact 
that the majority of the men who apply for work here, 
and who have recently landed, are practically without 
means of support. 

In conclusion, I would say to the mechanic at home, 
“Come, by all means, provided that you know your trade 
thoroughly, and are prepared to work hard at it, and 
provided that you do not come in too large a number at 
atime. Above all, before you decide to leave England, 
inquire of the Agent-General in London, and of him 
alone, as to whether there is a likelihood of your obtain- 
ing immediate work; have your credentials thoroughly 
examined by someone in authority at his office, and ask 
his advice as to accommodation on your arrival in Cape- 
town. When you reach Capetown avoid all offers of assist- 
ance until you have been to the Government Labour 
Bureau, and do not postpone your visit to that office until 
all your money is gone and you are on your beam ends. 
And should you find that the Government Bureau cannot 
find you a billet at once, and that you cannot obtain one 
by personal application to the local employers, carefully 
avoid paying any fees to the outside ‘employment 
bureau,’ who will merely take your money and leave you 
in the lurch.” 

There is one more point on which I would offer advice 
to the mechanic who is coming out here. “Do not sign 
an agreement before leaving to work for a specified time 
in South Africa for less than £3 a week.” I mention 
this because there are skilled men here working on a 
three years’ contract, signed in England, at the rate of 
10d. an hour. This means that they are practically in 
the position of bonded servants for a lengthy period at 
about two-thirds of the minimum market value of their 
services. 








THE NEW EDINBURGH WATERWORKS. 


For the past seven years the Edinburgh and District 
Water Trust has been engaged in the great undertaking 
of bringing in the waters of Talla from Peeblesshire to 
supply the increasing needs of the area for which it 
caters. The works may take some three years more ere 
completion, and may cost at lezst one million sterling 
before the huge reservoir under construction in Talla 
Valley is completed, and the connection of some 32 miles 
made with the filter beds at Alnwick Hill, close to Edin- 
burgh. This will add 10,000,000 gallons a day to the 15 
to 17 million gallons at present received from the 
Pentland Springs and the Moorfoots, and give at least 
25 to 27 million gallons per day, or 40 gallons per head 





for all purposes to a Le ay of over 400,000. This, it 
is believed, will supply the needs of the Edinburgh 
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district for generations to come, but should any unfore- 
seen need arise, other sources at the head waters of the 
Tweed can be annexed, and give a practically unlimited 
supply. As the construction of Talla reservoir, with the 
necessary pipe track, aqueducts, and tunnels, present 
some me features of interest, and will, as in other 
undertakings, vastly exceed the original estimate of 
£676,000, owing to unforeseen difficulties, a bird's-eye 
view of the scheme may not be unwelcome. Up till 
November 30th, 1901, the total expenditure on the new 
scheme had been £546,186 with the reservoir, and a great 
deal of expensive tunnelling and “cut-and-cover ” work 
yet to do. 

Like that of most other large towns, the Edinburgh 
water supply is a story of gradual evolution to meet the 
growing demands of an increasing area and population. 
The draw-wells to which the town was limited for 
centuries to supply the sky-aspiring tenements shut 
within the city walls were of doubtful quality and 
quantity, and if we are to believe unprejudiced outsiders 
the proverb “the clartier the cosier” applied to many of 
the closes and streets. The first additional outside 
supply was drawn from the South Loch, or Meadows, now 
well drained, and a beautiful public park. This was 300 
years ago. Duddingston Loch was often spoken of as a 
probable source, but the difficulty of pumping the water 
was an objection. In 1681 the Town Council moved in 
the direction of introducing “the sweet waters of 
Comiston,” then three miles from the heart of the town, 
now a suburb of Morningside. Three-inch pipes brought 
the water in. Specimens of old wooden water-pipes, 
curiously dovetailed, dug up from the streets, may be 
seen in the Town Museum. The Swanston Springs on 
the north-east side of the Pentlands were next annexed, 
“that nameless trickle that springs in the green bosom of 
Allermuir, and is fed from Halkerside with a perennial 
teacupful, and threads the mossunder the Shearer’s Knowe, 
and makes one pool there, overhung by a rock,” where 
Robert Louis Stevenson tells us he loved to sit and make 
bad verses. 

There was some litigation with Mr. Henry Trotter, of 
Morton Hall, in Parliament, and also in the Edinburgh 
Law Courts, before the Swanston Springs were annexed. 
Mr. Thomas Stevenson, father of R. L. Stevenson, leased 
the house here where the Town Council of a former day 
held their junketings, alluded to in “ Edinburgh: Pictur- 
esque Notes,” of that gifted young writer. The building 
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of the New Town necessitated a further supply, which 
the creation of Bonaly reservoir, above Lord Cockburn’s 
house of Bonaly Tower, Colinton, only partially relieved. 
The Edinburgh Joint Stock Water Company was formed 
in 1819 in order to take over the management of the 
water supply in an adequate way. ‘The Crawley,” or 
Glencose burn, in the heart of the Pentlands, was next 
introduced, and this supply was deemed sufficient to last 
the city for generations. But soon the company had to 
apply to Parliament for powers to introduce other sources 
of supply in the north side of the Pentlands, and so the 
reservoirs of Clubbidean, Torduff, Thriepmuir, Harelaw, 
were formed on the north side of the Pentlands, and 
Harpe Rig and Crosswood, still further away, the latter 
being about 17 miles from Edinburgh. These Pentland 
springs were equal to a supply of about 4,000,000 gallons 
a day; the millowners of the Almond and Water of Leith 
had, of course, to be supplied with compensation water 
from these reservoirs. The present Edinburgh and 
District Water Trust was iormed in 1869, but their St. 
Mary’s Loch scheme, with its outcry about water fleas, 
and peaty water that it would be impossible to filter, 
awakened some public opposition, and it was defeated in 
Parliament. Then came the formation of Gladhouse 
reservoir at the Moorfoots, with storage capacity for 
about 1,800,000 gallons of water, and covering an area of 
400 acres ; without Gladhouse it would have been impos- 
sible to tide over the transition period before the new 
supply is available. In a dry season like last year Edin- 
burgh was, indeed, threatened by a water famine, and 
frequent inquiries were made as to when the Talla supply 
would be available. 

The Edinburgh Water Trust did not wait until driven 
to extremities, however; an Act of Parliament was 
secured in 1895 without opposition, and the first sod of a 
light-service railway, of 8} miles, between Broughton and 
Talla, was cut in September of the same year. When 
the Water Trust commenced operations in 1870 the 
population to be supplied was about 240,000, now it has 
risen to over 400,000; the gross revenue during these 
periods had risen from £43,000 to near £100,000. The 
district supplied includes Edinburgh, Leith, Portobello— 
now included in Edinburgh—Musselburgh, Dalkeith, 
Bonnyrigg, Roslin, Gilmerton, Liberton, Corstorphine, 
Juniper Green, and Colinton. The drainage area of the 
Talla, in Tweedsmuir parish, Peeblesshire—a tributary of 
the Tweed, which rises near Loch Skene—was purchased 
by the Water Trust from Sir Graham Montgomery and 
the Earl of Wemyss for £36,000. The contract with 








Messrs. James Young and Sons for Talla reservoir was 
signed March 12th, 1897, and the memorial stone was 
laid by Sir Andrew McDonald, September 29th of the 
same year. The plans and specifications for the work 
were drawn up by Mr. James Wilson, engineer to 
the Edinburgh and District Water Trust, who, in con- 
junction with Messrs. Gale, Hill, and Mansergh, advised 
the Trustees, and recommended the Tweed scheme. 
After the death of Mr. James Wilson in 1900, Mr. W. A. 
Tait, of Messrs. J. and A. Leslie and Reid, succeeded 
him in this position. The Trustees have also em- 
ployed Mr. Hill, Manchester, as consulting engineer. 
Save some four miles from near Penicuick to Edin- 
burgh, the contracts are all let, and some are almost com- 
pleted. The heaviest end of the work is being accom- 
plished by Mr. John Best, Warriston House, Edin- 
burgh, who took up various contracts, including the Talla 
reservoir, after the failure of the first contractors, 
Messrs. James Young and Sons. Mr. Best is well 
known for the execution of many other large and suc- 
cessful contracts, such as the Imperial and Edin- 
burgh Docks, Leith, and has at present on hand the 28 
miles extension of the Callander and Oban Railway 


to Ballachulish, as well as the Cork, Blackrock, 
and Passage extension railway scheme, and other 
works. Mr. Best, along with the reservoir, has 


the first section of the water tunnel to Wrae Farm, 
near Broughton. Mr. H. Hook Harvey, of W. C. Harvey 
and Co., Glasgow, has—No. 26—the syphon contract, of 
a few miles, close to Broughton, where 33in. pipes are at 
present being placed in position along the side of the 
road, and some 2ft. 6in. below the surface of the high- 
way. No. 7 contract starts one mile from Broughton, 
and touches on West Linton, a distance of about ten 
miles. This is in the hands of Mr. Robert McAlpine, of 
100, St. Vincent-street, Glasgow, who lately completed 
the light railway between Abington and Leadhills. The 
amount is some £96,000. In this contract there are 
some 954 yards of tunnel, 12,200 yards of aqueduct and 
“ cut-and-cover,” and 4200 yards of 33in. pipes, which 
are being laid double in passing over bridges. Mr. John 
Best has the next sections from West Linton to Penicuik, 
where there has been some very difficult work caused 
by passing through loose sand, gravel, and the presence 
of water. In a recent report by Mr. G. H. Hill, 
Manchester, it is stated that a considerable length of 
aqueduct is either in whinstone or sandstone, and that 
there had been no failure by subsidence in these sections. 
It was different in other sections, such as Auchencorth, 
where a failure had taken place. Therefore it was of 
importance that the complete concrete lining should 
closely follow the excavations, so as to give support to 
the ground before any movement of material takes 
place. The tunnel at present being driven through 
Wormal or Mossfennan Hill, of 1900 yards, through 
whinstone, is of a laborious and expensive character, and 
can scarcely be expected to pay the contractor. 

The light railway from Broughton up the Vale of 
Tweed to Talla has been of immense advantage to the 
contractor in bringing forward material. Mr. Best has 
at present six locomotives employed on the works and 
railway; an aérial railway is used for depositing the 
Carluke blue clay where required in the puddle trench, 
and three steam diggers are eating their way into the 
bank and supplying soil for the embankment on both 
sides of the puddle trench. The capacity of Talla reser- 
voir, which will extend for three miles up the valley, is 
estimated at 2,750,000,000 gallons. The area covered 
will be 297 acres, and the height of the embankment 
above sea level will be 950ft. The engineers had calcu- 
lated on an available rainfall of 32in., but the average is 
even higher in this region. At the reservoir rock was 
found at a depth of 30ft. to 40ft., which gave a suitable 
foundation for the puddle trench, which, with the 
embankments on each side, has 600ft. of a base. This 
puddle trench forms the core of the embankment, is 40ft. 
wide at the base, and tapers to 10ft. at the top. The 
embankment will be 90ft. high with a slope of 4 tol 
inside and 3 to 1 outside. It is estimated that this puddle 
trench will swallow 80,000 cubic yards of clay, and it is 
fed, as already said, with blue Carluke clay from the 
aérial railway. Save for the tunnel through which Talla 
has been diverted, the banks will be unpierced by pipe or 
aqueduct. This tunnel on the left bank is 13ft. wide and 
is lined with Staffordshire brick ; the arch of grey Italian 
granite, with coping of red sandstone from Corsehill 
Quarry, Dumfriesshire. The exit of the water for com- 
pensation purposes and for Edinburgh will be through 
perpendicular sluice shafts, or water towers rising from 
the bottom level of the reservoir. The valves are of 3ft. 
diameter, made of gun-metal, by Glenfield and Kennedy, 
Kilmarnock. These will be worked by hydraulic 
pressure. 

From the reservoir the water passes in an aqueduct 
along the hillside to the new bridge over the Tweed. 
The granite abutments of this bridge, which also at 
present carries aqueduct and railway, are from the Della 
Casa Quarry, Italy. The granite is light and hard, and 
has been delivered cheaper than home granite. Two large 
pipes are laid across the bridge. Thence it rises to the 
opposite hillside by syphon to discharge the water into the 
tunnel, which is proving a hard nut for Mr. Best to crack. 
This first section of the tunnel, six or seven miles long, is cut 
in parts out of the solid rock, lined with concrete 12in. thick. 
The drills are worked by compressed air. This tunnel 
alone was estimated to cost £90,000, and seems likely to 
exceed it. It joins the syphon contract of Harvey, 
Glasgow, near Wrae Farm, Broughton, and is continued 
by that of Mr. McAlpine for 10 miles which again joins 
Mr. Best’s long sections from West Linton to Penicuik. 
The further connection of four miles or so with Edinburgh 
is still unlet, as we have said. The tunnel is 7ft. 6in. by 
6ft., and where the depth below is only a few feet the 
aqueduct is formed at the bottom of a trench, which is 
opened up from the surface, the finished conduit being 
covered up with earth. There are seven tunnels in Mr. 
Best’s contract 2, in length from a few yards to about a 








mile and a-half. At its deepest the tunnel goes 150ft, 
under ground ; at its shallowest, some 2ft. 6in. for pipes, 

There are several methods of dealing with the concrete 
lining of the tunnel according as it passes through rock 
or soft earth, where there is a continuous mass of 
concrete from 6in. to 18in. Where the ground is specially 
wet the tunnel is lined with hard blue bricks from Enwhis. 
tle. At Carsewell, Penicuik, on Mr. Best's contract, run. 
ning sand and water have rendered the work slow and dif}. 
cult. In cutting out the earth the upper half of the tunnel jg 
first dealt with, when it is braced with timber; a floor ig 
next formed and the lower half proceeded with, which jg 
likewise supported with timber. Still it is proceeding 
slowly and steadily, and, when completed, Edinburgh 
will be in possession of a water supply second to none in 
the kingdom. 

A piece of land was bought for over £20,000 by the 
Water Trust at Fairmilehead, Morningside, where water 
filters were to have been erected. This project has been 
given up in the meantime, and the Talla water brought 
thither will pass eastward to the filters at Alnwick Hill 
for after distribution. Some £200,000, it is estimated, 
however, will be saved by dropping the scheme of the 
Fairmilehead filters in the meantime. 








CYLINDRICAL FURNACES FOR LOCO- 
MOTIVES. 
(From a Correspondent.) 

Since the time’when the Rocket competed in the 
Liverpool trials the familiar square or oblong fire-box 
has become a type almost universally employed in con. 
nection with locomotive practice. Its adoption and 
continued use must be regarded as proof of its fitness for 
the particular work it is called upon to perform. In 
many instances the copper box has been replaced by 
steel, which possesses many features conducive to dura. 
bility, not the least being its superior strength as a 
material for carrying the necessary stays. As a trans. 
mitting medium for the intended purpose of conveying 
heat to the water inside of the boiler it cannot be said to 
be inferior to copper under the conditions pertaining to 
ordinary work. 

Its shape and depth below the fire-door makes the fire- 
grate an easy one to keep supplied with fuel, whilst the 
height and capacity affords ample space for the gases to 
mix preparatory to entering the tubes. Practice has set 
its seal upon these excellent qualities, therefore it is what 
it is—the particular feature and type of a locomotive 
boiler furnace. 

The adoption of the cylindrical furnace for locomotive 
purposes by Mr. Hoy reopens the question of the relative 
fitness of the two types; though the circular furnace 
tube is in no sense new for this purpose, courage and 
conviction must be credited when a furnace tube 5ft. lin. 
diameter by 9ft. 114in. long, which necessitates the use 
of a in. plate, is adopted. 

Independent of size, the thickness opens up the ques- 
tion of heat transmission through thick plates. There is 
still existent a belief that thick plates do not transmit 
heat as quickly as thin ones ; but, bearing in mind the 
readiness of metals to transmit or take in heat, and the 
relative reluctance of water to do the same, there seems 
no reason to hesitate in saying that neither efficiency nor 
capacity for transmitting heat, in which may be included 
rapidity, is in any way influenced by thickness of metal. 
Obviously the standard temperature of the furnace must 
first be attained, then the rate of transmission may be 
assumed to be the same for thin or thick plates. 

Whether 33 square feet of grate surface can be as easily 
worked as the smaller grate area of the ordinary fire-box 
when burning the same total quantity of fuel per hour is 
a matter for trial and experience. In many points the 
cylindrical furnace is unquestionably superior. The life 
of the boiler, as a whole, will be longer; the heat will be 
absorbed by a greater area of heating surface, conse- 
quently there will be less forcing and less danger. 
Presuming that the action of radiant heat is at right 
angles to the base of formation, then its absorption must 
be parallel to its base. In the ordinary fire-box, suppos- 
ing the area to be 15 square feet, then the whole radiant 
heat is conserved upon, or utilised by, the same area; 
but in the cylindrical furnace, with 33 square feet of grate 
area, on which is burnt the same total amount of fuel, 
then 33 square feet is the absorbing area. T'urther, in 
the case of the first the whole top area is included, 
whilst in the second case we have actually an area of 
45 square feet. The areas being 8 to 1, it follows that 
the rate of transmission through the larger surface is 
only one-third of the rate per square foot of the ordinary 
type. 

This levelling down of the rate makes the performance 
per square foot of furnace and flue tubes much more 
uniform ; therefore the upkeep of steam pressure will be 
more regular and less subject to fluctuation than the 
present locomotive boiler. ; 

The initial first cost of manufacture will be considerably 
reduced, and the repairs to furnace will be practically 
nil. With all these advantages before it the cylindrical 
furnace flue seems to have a future. Yet the real 
question is not so much first cost as the possibility ot 
obtaining greater power by its use; if this is impossible, 
then its extended use is improbable. ; 

With 33 square feet of grate under blast pipe influence 
there seems no reason why 401b. of coal per square foot 
cannot be burnt. With this rate of consumption, and 
assuming the admission of 50 per cent. of excess air, the 
surface temperature of the fire, and consequently the 
gases, would be 1803 deg. Fah. The total units of heat 
resulting from burning 1320]b. of average coal per hour 
would be 9,933,000 units of radiant heat, and 9,471,000 
units of convected heat, making a total of 19,404,000 
units for the whole combustion. ~ a 

Assuming that the radiant heat be divided into utilised 
and lost heat in the proportion of jgths above the fire 
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and ,‘,ths kelow it—that is, the whole surface of the 
fire gives off 6,953,100 units of heat which is available 
for evaporative purposes, and 2,979,900 units is given off 
by the fire which overhangs the spaces between the 
fire-bars, which is deemed to be lost by downward 
radiation into the ashpit. 

Mr. Hoy places his fire-grate 19}in. above the bottom 
of the furnace tube, and as we have assumed all surfaces 
below the grate to be inefficient, then instead of 135 
square feet of furnace heating surface there is only, say, 
97 square feet to absorb the available radiant heat. 
This is equal to 71,681 units per square foot, and the 
evaporation is 59 lb. of water from 32 deg. Fah. to steam 
of 379°7 deg. Fah., the temperature of 195 lb. per square 
inch absolute pressure. The total evaporation for the 
furnace is 5807 Ib. of water from 32 deg. Fah. 

The work done by the convected gases is as follows :— 
The total available heat is 9,471,000 units contained in 
22,440 lb. of gas, equal to 284,988 cubic feet, or about 79 
cubic feet per second at 62 deg. Fah.; then the new 
volume of the gas at a temperature of 1803 deg. Fah. is 
377 cubic feet per second. 

The area of opening through the tubes is assumed to 
be 4°6 square feet, being the area of 281 tubes of 2in. 
outside diameter, therefore the velocity at the entrance 
equal about 82ft. per second, and the weight of gas equal 
6:23 lb. of -243 mean specific heat. 

The waste gases as they leave the tubes are, say, at 
450 deg. Fah., the volume being 145 cubic feet, their 
velocity 31-°5ft. per second, and they carry off 675 units 
of heat, leaving 1955 units to be absorbed by 1882 square 
feet of tube surface, equal to an average of about 1°04 
units per square foot per second. The efficiency of the 
convected heat is assumed to be about 74°34 per cent., 
therefore 7,340,741 units are utilised, equal to the 
evaporation of 6132 lb. of water from 32 deg. Fah. to 
steam of 379°7 deg. Fah. 

The efficiency works out at nearly 74 per cent. If the 
final temperature is taken as 550 deg. Fah., instead of 
450 deg. Fah., the extra heat carried off would be equal 
to about 540,000 units. Still the efficiency would be 
over 70 per cent. 

Clearly, such an efficiency should be attainable. | 
Whether Mr. Hoy’s new engine with his cylindrical 
furnace will attain this efliciency upon trial is to be seen, 
but we must remember that there are many instances | 
where the efficiency of a locomotive has been more | 
bes ~ ordinary furnace upon a larger consumption | 
of fuel. 








THE DESIGNING AND EQUIPMENT OF 
BLAST FURNACES. 
By Jno. L. STEVENSON, 
No. IL 
TuE subject of tuyere area must be looked upon as 
one of considerable importance in the working of blast 
furnaces, and should have more attention than has 
hitherto been paid to it. It is overlooked as a negli- 
gible quantity, whereas it is, in fact, an important factor. 
Often, erroneously, pressure has been preferred and 
adopted to the detriment of volume of air by many 
managers, who, to increase the pressure at the furnace, 
actually insert rings in the noses of the tuyeres, which may | 
already be below the standard of required area, forgetting, | 
I may even say ignoring, the fact that for every cubic foot | 
of air they take off the furnace by this unpragtical system 
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OF TUYERES AND COOLERS 





























they reduce the make by 16]b. per day for every cubic | latter shculd ke used in fuinaces worked on the flushing 
foot per minute of reduced blast. | system. 

Of course, pressure is both required and necessary, but | The Foster vacuum tuyere is a decided improvement 
should not be increased by the reduction of volume. If | in preventing mishaps from burnt tuyeres, which occur at 
it is found that more pressure is needed, it should be | times even with the best fitted and managed furnaces. 
obtained by an increased speed of the engines, which in | Fig. 8 is a development of a furnace base with the Foster 
any properly designed and erected works should have a| vacuum apparatus attached, to which is added the 
few revolutions in stock to meet such an emergency. | Thwaite electric indicator. When the vacuum in the 

If it is desired to reduce the make, a change of tuyeres | pipes P is destroyed by reason of a burnt tuyere, a contact 
is advisable, with a reduction in the speed of the engines. | is formed at the gauge G, which rings the bell at the indi- 

The tuyeres should be as equally distributed as possible | cator D, showing the number of the damaged tuyere. The 
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round the crucible of the furnace, no large space should ; indicator has been shown on the furnace casing for want 
be left without tuyeres, and the fore part should not be | of room, but should, as well as the battery, be in the 
neglected in this respect. Every possible improvement | keeper’s cabin. __ : 

should be adopted to prevent escape of blast at the; Here are given different sizes of tuyeres and coolers, all 
tuyere pipes and tuyeres, as a great loss is often | standardised, so that any required size of tuyere from 
sustained imperceptibly by leakage. Tuyeres should be | 4in. to Tin. may be used in the same cooler. This arrange- 
well supplied with water at a good pressure, and it must ment will allow any furnace of, say, six oreight tuyeres, 
be carried to the nose of the tuyeres, as shown in Fig. 6, | to be changed from one size to the other in a very few 
above, the outlet to be at the top to avoid accumulation of minutes, provided they are in stock. : : 
Fig. 7 gives details of coil and water space| The last column of each table contains the nominal 
coolers, with slag notches and intermediate coolers; the | capacity in make of iron. From these tables, the number 
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and size of tuyeres for any output can readily be|see if a hearth of 11ft. 6in. will admit eight, ten, or] Fig. 9 is a fair example of a useful design of tuyere 





















































obtained. more tuyeres; if ten, then we find that ten 6}in. or ten| stock and blow pipe, which allows the tuyeres to be 
TABLE OF STANDARDISED BRONZE TUYERES FROM 41y, TO 71x. DIAMETER 
Short Teyers.—F.g. 6. Pr ae a: Long Tuyeres.—Fig. 6. 

n. ba | ff | A m bom: t hee ce ER Pee ee A. ee ac ee ne oe ae A. | B | L. | ON. | Tons. 
ee ee ee ee ee eg ee ae ee ee eS a Se ME SE Oe ee 
4 9 8 4 133 14} 12 9 10 4 9 11 4 133 14} 15 9 10 4 9 16 4 133 14; | 20 9 10 
4 | 9 8 4 | 133 | 143 | 12 | 93 | 12 | 4 | 9 | 1 | 4 | 139 | 14g] 15 | Oy 12 4, 9 | 16 | 4 | 199 | 142 | 2 | 94] 122 
5 9 8 4 123 143 12 10 | 15 5 9 11 4 133? 14} 15 | 10 1h 5 9 | 16 4.) 1 | 14} 29 | 10 15 
& | 9 | 8 4 | 139 | 142 | 12 | 103 | 18 | 53 | 9 | 1 | 4 | 13g | 14g | 15 | 104 18 & | 9 | 1] 4 | 139 | 14g | 29 | 105 | 18 
6 9 8 4 | 133 | 149 | 122/ 22 6 9/11 4 | 197 | 142 | 15 | 1 22 6 9 | 16 | 4 | 133 | 14? 20 | il 22 
o | 9 | 8 | 4 | ase | uz] a2 | ay | os | 6 | o | | 4 | 9g | agg | 5 | ay | 8 | | 8 | 16 | 4 | 13g | 14g | 20 | uy | 26 
7 9} 8 | 4 | 197 | 4g | 12] 12 | 2% | 7 | 9{|u | 4 | 133 | 143 | 15 | 12 30 7 9 | ie | 4! 13g | 143 | 20 | 12 30 





Presuming, again, that we wish to obtain the number | Tin. tuyeres give the necessary area and capacity, being | easily changed without dismantling the tuyere stock, and 
an size of tuyeres for a furnace of 300 tons per day, we | equal to about 280 and 300 tons respectively. can be speedily readjusted and screwed up tight to pre- 
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vent escape of blast. The bell arrangement shown below 
enables the men to empty the dust catcher in a few 
iuinutes without risk of explosions. 


Tubles of Bronze Tuyere-arch Coolers.—Fig. 6. 


Long Coolers for Tuyeres up to Tin. 
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cs : 

In considering the question of bosh plates, it must be 
stated at the outset that no furnace should be built with- 
out them, but unless there is a good and continuous | 
water supply the water plates had better be left out. 
There are several good designs, all very similar in their 
application. These are the Gayley, the Scott, and the | 


Kennedy; there are others, but the above-named are | 
inentioned because they have been used by me in the | 
United States. | 

The cooling of a furnace bosh from the outside is 
practice which cannot be recommended. Devices such 
as the Hunt and others have proved failures not only in 


a} 





| or 1901-1902, as the case may be. 
' that the flourishing condition of the works in general is 


| received during the present year. 


9 


the United States, but in this country. The cooling 
effect upon the inside line of the bosh is nil, and is of no 
service until the bosh is worn and the brickwork has 
become thin. The plates must be inside the brickwork, and 
as close as practicable to the inner line of the bosh. Figs. 
10 and 11 give illustrations of the bosh cooling arrange- 
ments above mentioned, and the manner of applying the 
water plates. 








THE FINANCIAL RESULTS OF GERMAN 
SHIPBUILDING OPERATIONS. 


Tue industrial depression which has prevailed throughout 


' Germany during the past two years has not apparently 


affected the prosperity of the principal shipbuilding com- 
panies in that country, if a conclusion may be drawn from 
the financial returns of these undertakings for the year 1901 
It is reasonable to assume 


partly due to the careful attention paid to the development of 
the industry, and the avoidance of speculative ventures, and 
partly to the possession of orders which were received prior to 
the reaction in trade and the depression in the shipping 
branch throughout the world. At the same time it is only 


' fair to mention that at the termination of the financial year 
| most of the companies still had on hand extensive contracts, 
| which are expected to keep them tolerably well employed 
| until early in 1903, irrespective of orders which may be 


Thus it will be under- 
stood that, unless exceptional circumstances arise, the 
current financial period should be equally as satisfactory, as 
is indicated by the results-to which reference will now be 
made in regard to the commercial position for 1901 or 1901- 
1902. 

The Stettin Vulcan Machine Construction Company, of 
Stettin, first claims attention, inasmuch as its share capital, 


| which amounts to £500,000, is greater than that of any other 


combined shipbuilding and locomotive works in Germany. 
During 1901 the net profits earned by the company amounted 
to £95,743, as compared with £90,687 in the preceding year, 
and the dividend paid is at the rate of 14 per cent., as in 
1900. The report of the directors, after referring to 
the abstention of the shipping companies from placing orders 
on a large scale, points out that, in view of this circumstance, 


| itis all the more gratifying to find that the Admiralty has 


been able to proceed with the extension of the navy, and 





thereby ensure employment for the shipbuilding yards and 
the iron and steel industry. The maximum number of work- 
men employed during the year was 7119 and the lowest was 
5629. The development of German ‘shipping and the navy 
has induced the directors to consider the advisability of 
establishing branch works on the North Sea coast, either on 
the banks of the Elbe or the Weser, for the sole const1uction 
of large vessels at the commencement. A decision on the 
question has, however, not yet been arrived at, but the share- 
holders are to be consulted before any steps are taken to give 
efiect to the proposal. The Blohm and Voss Company, of 
Hamburg, which has a share capital of £300,000, in addition 
to a bond issue of £115,000, comes second on the list. After 
making ample provision for depreciation, bringing the reserve 
furd up to the legal maximum limit of £30,000 and expending 
no less than £11,948 for sick, accident, and old age insurance 
funds—that is to say, asum representing 4 per cent. of the 
share capital—the net profits for 1901-1902 amount to 
£27,084, as compared with £25,095 in the previous year. The 
profits, together with the balance brought forward, allow of the 
payment of a dividend at the rate of. 9 per cent., this being 
2 per cent. more than ayear ago. Onan average 5350 officials 
and workmen were employed during the year, the average in 
1900-1901 having been 4420. The company has in course of 
construction six steamers and one sailing vessel, of a total of 
29,904 gross register tons, and the large cruiser Friedrich 
Carl for the navy. 

The third undertaking from the point of view of share 
capital is the Bremen Vulcan Shipbuilding and Machine 
Works Company, of Vegesack, which earned a net profit of 
£26,839 in the past financial year, as compared with 
£23,246 in the preceding twelve months. Out of the former 
a dividend of 12 per cent. has been paid ona share capital 
of £200,000, this being the same rate of distribution as in 
each of the three preceding years. The company had in 
course of construction at the beginning of the current 
financial year six large passenger and freight steamers and 
three sailing vessels, of 36,000 register tons, thus ensuring 
full activity for the twelve months. The number of work- 
men employed advanced from 1650 in 1900 to 2600 last 
year. 

It will be remembered that the ‘company is financially 
interested in the Belgian Vulcan Company of Antwerp, but 
as the latter will only begin operations ona large scale this 
year it has, of course, not yet contributed towards the 
income of the German company. The capital of the Bremen 
Vulcan Company has now been increased to £300,000, in 
order to provide for the extension of the shipbuilding yard at 
Lobbendorf and the formation of a connection with the 
Farge-Vegesack Railway. As far as the financial results are 
concerned, the most satisfactory position is occupied by the 
J.C. Tecklenborg Shipbuilding and Machine Works Company, 
of Bremerhaven. The company now has a share capital of 
£100,000, and after meeting expenses and writing off £17,740 
for depreciation, the net profits for 1901 amount to £37,600, 
as against £17,520 in 1900. Out of the profits the sum of 
£5000 has been transferred to the reserve fund, and a dividend 
at the handsome rate of 20 per cent. paid on the share capital, 
ascompared with 12 per cent. in 1900. During the year the 
company delivered three steamers and one sailing vessel, and 
four triple and two quadruple-expansion engines, whilst at 
the end of the year seven ships, of 32,310 gross register tons, 
were in course of construction, together with engines and 
boilers. 

The Neptune Shipbuilding and Machine Works Company, 
Rostock, which distributed 9 per cent. in 1900, has been able 
to maintain this rate for last year ona capital of £82,500. 
During the year the shops were fully employed, and the 
number of workmen, amounting to 1598, was slightly in 
excess of that obtaining in 1900. The output comprised 
eight vessels of 29,450 tons, as against nine ships of 21,300 
tons in the previous year. The orders still on hand will 
provide employment until the spring of 1903, andit is expected 
that the impending opening of the new harbour entrance at 
Warnemunde will benefit the company, by enabling large 
vessels built at Rostock to be more easily taken out to sea, 
and at the same time afford greater opportunities for bring 
ing in ships for repair. With this object in view, a site has 
been acquired for the establishment of a large floating dock, 
which is to be completed early next summer. The sixth 
undertaking is that of the G. Seebeck Shipbuilding, Machine 
Works, and Dry Dock Company, of Bremerhaven, which has 
a share capital of £60,000, and upon which a dividend of 
10 per cent. is proposed to be paid for 1901-1902, as compared 
with 10 per cent. in the preceding year, and 8 per cent. two 
years ago. A fresh issue of shares, to the extent of £50,000, 
is now being made for the purpose of providing additional 
working capital and extending the dry dock, which will 
shortly enable the company to build vessels of a total length 
of 550ft. and a beam of 61ft. The last enterprise to be 
mentioned is that of the Germania Company, of Tegel, near 
Berlin. The undertaking of this company, which incurred a 
loss last year, has now been entirely taken over by Herr F. 
Krupp, who had for several years guaranteed the payment of 
a dividend of 44 per cent., and who is carrying on the business 
in his own name. 

It will be seen from the foregoing particulars that two of 
the shipbuilding companies have been able to pay increased 
dividends for 1901, and four have yielded equal results to 
those of the previous year, whilst only one has proved to be 
less satisfactory. The position for a year of general depres- 
sion is remarkable, and from all appearances the present 
year also promises to be a good period for the companies in 
question. 








GLascow Tramway EnGrinEs.—In our article last week the 
word ‘‘more” on page 3807, last line but one of the last 
paragraph but one, should be ‘‘less.” As the actual figures are 
given, the slip of the pen is obvious to the careful reader. 
According to Professor Barr’s report the American engines 
required on the average 0-9 1b. less steam per nominal horse-power 
per hour than the English engines. 


Or IN MeExico.—In a despatch dated 30th ult., which has 
been received at the Foreign-office, H.M. Consul at Mexico City 
calls attention to a report recently made to the Mexican Govern- 
ment, in which it is stated that there is a larger extension of 
paying oil springs in that Republic than in any other part of the 
world. According to the judgment of an expert engineer, the 
two oil currents which flow through the Republic, one down 
the Pacific coast and the other down the Atlantic coast, come 
together below the Isthmus of Tehuantepec, and form a sub- 
terranean lake or deposit of oil, with a much larger extension than 
the oil tields of Pennsylvania, whilst there are more oil seepages 
to be found in this section than in any other known part of the 
world, and more subterranean deposits than even those in the 
Caspian Sea in Russia, 
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GLASGOW’S MAIN DRAINAGE AND 


SEWAGE TREATMENT. 


Apart from the drainage and sewage disposal undertakings, 
and ultimate aim of the metropolis, there is perhaps no 
more formidable task which any municipality has imposed 
upon itself than the Glasgow Corporation’s scheme of efficient 
and healthful disposal of the sewage of Glasgow and district, 
and the ultimate purification of the river Clyde. The magni- 
tude of the undertaking to which this municipality has now 
so thoroughly committed itself—has, in fact, to a large 
extent, already achieved—has been referred to in THE 
ENGINEER for January 19th, 1894, and the recent occasion 
of an official inspection of the western district section of the 






‘ i and breaks, and drove, as closely as circumstances 
would permit, along the whole track of the several sewers, 
halting for a time at the pumping station at Partick, and at 
| other points where interesting work was to be observed, until 
| the sewage works proper at Dalmuir were reached, where, of 
course, most time was spent. 
| The principal features of the western section of the scheme 
include the construction of an outfall sewer to convey the 
| drainage of the higher levels of Glasgow and Partick to the 
works at Dalmuir; the construction of an intercepting sewer 
| to collect the drainage of the lower levels of the city ; of a 
| second to collect the drainage of the lower levels of the burgh 
of Partick ; and of a third to convey to the Dalmuir works 
the drainage of the burgh of Clydebank. The sewer draining 
the lower levels of the city is 3} miles in length, and its 
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scheme afforded an opportunity of adequately measuring the 
scope of the whole scheme, and the degree of progress attained 
in its practical realisation. From a memorandum on the 
subject prepared by Mr. A. B. McDonald, the city engineer 
of Glasgow, and from information gathered in the course 
of the inspection, we are enabled to give the following general 
notes. 

The collection and treatment of the sewage of Glasgow 
and the adjacent local districts, under one main drainage 
scheme, has been authorised by a series of special statutes 
obtained in 1891, 1896, 1898, and 1901. The territory 
embraced extends along both sides of the river Clyde for a dis- 
tance of about 15 miles, the total area embraced being 39 square 
miles, which, however, may yet be increased by the inclusion 
of areas belonging to outlying local authorities. The whole 
of this immense drainage area is divided into three separate 
and distinct sections, each with independent works for the 
disposal of the sewage. The first of these—the eastern sec- 
tion, horizontal lines on the map, Fig 1, herewith—authorised 
in 1891, and doubled in extent in 1901, comprises about 
li square miles, one half being within the city and the 
remainder in the landward district of the county of Lanark. 
The sewage works for this area are situated at Dalmarnock, 
and the drainage is collected and conveyed there by a main 
sewer, constructed at the cost of the Caledonian Railway 
Company. Of this initial section of the scheme—in success- 
ful operation since May, 1894—illustrated notices have 
already appeared in THe ENGINEER, but as will afterwards 
appear, some modification has had to be made in the method 
of treatment at Dalmarnock. The daily volume of dry- 
weather sewage treated there at the present time is about 
16,000,000 gallons, but this will ultimately be increased to 
20,000,000 gallons. 

The second section—the western district, diagonal lines 
north of the Clyde—which was made the subject of inspec- 
tion on September 24th, was authorised in 1896, and 
includes the municipal area on the north side of the river not 
provided for in 1891, the burghs of Partick and Clydebank, 
and intervening portions of the counties of Renfrew and 
Dumbarton. The total area amounts to 14 square miles, and 
the daily volume of dry-weather sewage to be ultimately 
treated will be 49,000,000 gallons, which allows 50 gallons per 
day for each person. The works at which this will be 
accomplished are now in process of construction at Dalmuir, 
about seven miles below Glasgow, and Fig. 2 is a sketch of the 
general arrangements. 

The third section—the southern district, vertical lines, 
Fig. 1—authorised in 1898, comprises the whole of the 
municipal area on the south side of the river, the burghs of 
Rutherglen, Pollokshaws, Kinning Park, and Govan, as well 
as portions of the counties of Lanark and Renfrew. The 
extent of this section is 14 square miles, and it may be 
enlarged by the inclusion of the burghs of Paisley and Ren- 
frew; the works for sewage treatment being projected at 
Braehead, about one mile above Renfrew, to deal with 
48,000,000 gallons of dry-weather sewage per day. 

For the collection and disposal of 97,000,000 gallons of 
sewage within the two latter sections there will be con- 
structed 30 miles of sewers, varying in size from 2ft. 6in. to 
10ft. diameter, the separate capacities of which have been 
calculated to discharge, in addition to the daily dry-weather 
flow of sewage, an amount of rainfall equivalent to fin. per 
day, or 214,000,000 gallons of combined discharge. 

Of the eastern and the southern sections—the one having 
been completed, and the other not yet started—little need be 
said at this time, except in so far as this may serve to a 
better understanding of the whole scheme, and especially of 
what came under review at the recent inspection of the 
western section. The party of inspection, which numbered 
cldsé dn 150, left the City Chambers, Glasgow, in open car- 


lower levels of Partick is two miles long and its inclination 
1 in 2000. 

These intercepting sewers will be pumped into the outfall 
sewer at the station near the Partick Bridge, which spans the 
river Kelvin, the difference of level being 3:°7ft. Entering 
the pumping station from the low-level sewers, the sewage 
flows into the penstock well, where trough screens bar the 
passage of any of the larger floating solids. In the screen- 
house beyond, fine screens with continuous scrapers remove 
the smaller matter which might tend to interfere with the 
working of the pumps. From the screen-house the sewage is 
distributed to the several pump wells. Provision has been 
made in the pump-house for four similar pumping engines, 


three of which are meantime in process of being installed. The | 


PLAN SHEWING TANKS, OUTLET WORKS, AND DOCK AT DALMUIR. Ns 





160 1b. working pressure. Mechanical stokers, which will be 
automatically fed from the coal store overhead, will be fitted 
to all boilers, and there will be a 240-tube Green’s fyo| 
economiser. In an auxiliary engine-room are two small 
vertical tri-compound three-crank engines, each capable of 
driving the whole of the line shafting, screening and 
elevating machinery, economiser scrapers, stoking plant 
travelling crane, workshop tools, and all other power which 
may have to be transmitted from the line shafting. Here 
also are Weir boiler feed pumps, feed collecting tank, and 
feed filters. The entire mechanical equipment of this 
important part of the sewage scheme is being carried out to 
the designs and specification of David Home Morton, (.1.. 
M.I. Mech. E., Glasgow, by D. Stewart and Co., London-road 
Ironworks, Glasgow ; Mr. Morton also being responsible for 
the mechanical equipment to be installed at the works at 
Dalmuir. 

The outfall sewer, from its commencement till it reaches the 
works at Dalmuir, is generally circular, but it has been 
necessary in various places to change its form while maintain- 
ing its capacity, which varies from that of a circle 7ft. to 
one 10ft. in diameter. Its inclination for a distance of 5} 
miles from the pumping station is about 1 in 2062, and for the 
remaining distance of 1} miles is 1 in 2810. The mean 
velocity of the flow, it is computed, will be three miles per 
hour, so that the whole volume of sewage will pass from 
Partick pumping station to Dalmuir in 2} hours. The 
levels are fixed by the point of discharge at Dalmuir, which 
is 10ft. above Ordnance Datum, or about 4ft. 3in. above high 
water of ordinary spring tides, and by the crossing of 
the Glasgow subway and the several lines of railway 
the sewer impinges on. To ensure the best possible results 
in the outfall and intercepting sewers, the interior surfaces 
are constructed of the highest quality of pressed brickwork 
in order to reduce friction, the outer rings of brickwork, of 
course, being of a less expensive description. Somewhat mor 
than one-half of the total volume of sewage involved in the 
western section will be carried without pumping to the 
Dalmuir works, and the whole contents of the outfall sewe: 
delivered into the precipitation tanks above tidal level. The 
Clydebank intercepting sewer is 2} miles long, with an 
inclination of 1 in 2000. As its invert level at the termina- 
tion is about 15ft. lower than the invert of the outfall sewer, 
pumping engines will raise the sewage to the level of the pre- 
cipitation tanks, the lift being 21ft. The pumps will be of 
the centrifugal type. The purified effluent from the tanks 
will pass by gravitation over a discharge weir into the river, 
and the sludge will be pumped into specially-constructed 
barges and conveyed to sea. 

Before saying anything further of the general arrangements 
of the Dalmuir sewage works, it may be well to indicate the 
lines on which those responsible for the work to be done there 
have proceeded in coming to a determination as to the method 
of treatment to be adopted. It was remarked by one of the 
speakers at the luncheon which followed the inspection—Dr. 
Robert Crawford, who had in the early stages much to do 


inclination is 1 in 2640, or 2ft. per mile; that draining the | With the undertaking—that the question of sewage was 


‘* alwaysa difficult and complicated one. It must always bea 
‘thought-out ’ problem for each particular locality, but from 
the first experiment at Dalmarnock there had not been any 
substantial change of aim, or of plan, or of principle, in cou- 
nection with the undertaking in Glasgow.”’ 

As can be gathered from the accounts of the Dalmarnock 
sewage works given in our issue for January 19th, 1894, and 
as re-echoed in the memorandum recently prepared by Mr. 
McDonald—from which we quote—these works were designed 
by the late Mr. C. V. Alsing, and were justly regarded at 
the time of their construction as creditable in the highest 
degree to their designer, embodying as they then did the 
latest results of experience and scientific research. They 
were arranged for intermittent precipitation, and worked in 
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Fig. 2 


engines are vertical triple-compound three-crank surface- 
condensing direct-acting plunger pumping engines, and when 
running at the normal speed of 20 revolutions per minute 
are each capable of raising 16,200,000 gallons of sewage in 24 
hours through the mean lift of 36ft. The soles of the main 
pumps are 42ft. below the level of the street, and the engine 
floor is about 10ft. below street level. For the drainage of 
the pump wells there are small auxiliary pumps situated on 
the pump floor, and on an intermediate floor are the main 
pump discharge pipes—in which are formed the surface con- 
densers, the pumped sewage being used as circulating water— 
also condenser air pumps and other auxiliaries. In the 
boiler-house space has been provided for six boilers, but 
meantime only four are being put down, which are of 
Galloway make, 26ft. long by 7ft. diameter, designed for 





connection with coke filters, through which the sewage 
effluent was passed on its way to the river. More recently, 
however, it has been found desirable to extend, and in a 
measure convert, the Dalmarnock works, the need for and 
the means of doing which are largely the outcome of the 
intelligent management of the works by Mr. Thomas Melvin. 
The precipitation tanks are now worked in continuous under- 
current flow, the use of the coke filters having been abandoned, 
as in a measure deteriorating instead of improving the 
character of the effluent. The drainage received at the 
works is of a complex and specially intractable character, 
consisting for most part of industrial refuse, charged, as 
Mr. McDonald’s statement says, with suspended matters 
which vary from 20 to 1000 grains per gallon. To treat 
sewage of such a character in a thoroughly satisfactory way 
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ise, no ordinary problem. The working result of the 
tment in daily practice at Dalmarnock—the pro- 

tion of the chemical ingredient precipitants undergoing 
S wnt change during even the course of one day—oblite- 
ever y trace of suspended matter, and effects 30 per cent. 
rw ehemical purification, calculated on the basis of oxygen 
hsorbed in four hours at 27 deg. Cent. The result, as 
ore McDonald says, may leave something to be desired, but 
of course economy imposes a limit on achievements in this 
cre quantity of sewage disposed of at Dalmarnock at the 
; js, as before stated, about 16,000,000 gallons, 


js, of cot 
sewage trea 


sent time ! t : 
LaaegT is discharged into a tidal stream of fifty-fold volume 


porte from the debatable question as to the precise degree of 
saturation needed to secure innocuous conditions in the 
admission of sewage effluent into flowing water, it seems that 
there is in this case a pretty near approximation to the 
« psthetically ’’ desirable condition of ‘* purity ’’ as can be 
wished for in the circumstances. But further down the 
Clyde, at Braehead on the south, and Dalmuir on the north, 


the 97,000,000 gallons of purified sewage will come in con- 
tact with 3,000,000,000 gallons of tidal water, and may surely 
_and, as Mr. McDonald says, with safety—be left to natural 
gencies for their further improvement ; the more especially 


ss ihe quality of the sewage to be dealt with on the lower 
reaches will be of a simpler character than that hitherto 


treated at Dalmarnock. ; 

The efiluent yielded at the Dalmuir works should in conse- 
quence be of a much better character than that at Dalmar- 
nock, not only because of their nearer proximity to vast 
yolumes of tidal water, but because the form and dimensions 
of the plant and tanks at Dalmuir are more effective as 
regards area alone. ni ‘ : 

The precipitation tanks, which in course of the inspection 
on the 24th ult, were found in a satisfactory stage of com- 
pletion—for which one of the contractors, Mr. Goldie, was, 
on the spot, complimented—are to be worked on the system 
of under-surface continuous flow, as recently adopted at 
Dalmirnock, and with lime and sulphate of ammonia as 
the precipitant agents, are more favourably situated for 
effective results than those at Dalmarnock, on account of 
length alone. As will be seen bythe plans, Fig. 2, we reproduce, 
they are seven in number, and they are each 750ft. in length, 
thus allowing facilities for more complete precipitation than 
is afforded in the shorter tanks at Dalmarnock, and enabling 
a saving to be effected on the reduced proportion of chemical 
agents required for the process. On the occasion of the 
official and our own representative's visit on the 24th ult., it 
was seen that a very nearapproximation had been obtained to 
a satisfactory stage of completion of the Dalmuir works, but 
this will be treated of in a succeeding issue. 








NEW GREAT WESTERN 
WORKS AT SWINDON. 

Tue output of the Swindon works will be materially 
increased by the addition of the handsome new shops which 
are now rapidly approaching completion. We publish a 
supplement this week, and in a future issue shall give 
another, containing drawings of the building. It is rect- 
angular in plan. It is built of red and blue bricks, and 
is admirably lighted by means of a cotton mill or ‘‘ saw- 
tooth’ roof and windows. Notwithstanding the large 
amount of glass employed in the construction of the roof, the 
temperature of the building is maintained reasonably low in 
summer by disposing the roof glazing in such a manner that 
the sun’s rays do not penetrate the glass. The building 
measures 480ft. Gin. by 485ft. Yin. between the walls, and is 
divided mainly into an erecting shop 414ft. 6in. by 306ft., 
and a machine shop 464ft. by 164ft. 9in. There are also on 
the ground floor the power-house and an annexe to the 
erecting shop, in which is being built a pit for a loco- 
motive testing plant. The erecting shop contains about 
100 pits for building and repairing. They vary in length 
between 66ft. and 67ft., and are served by electrically-operated 
traversers. Overhead the pits are provided with four 50-ton 
travelling cranes of novel type, which we shall refer to 
later. The machine shop is served by an electric traverser 
and seven electric cranes, and is all on the ground floor. The 
flooring throughout is of wood blocks. - The stores occupy a 
space transversely across the building, and form the partition 
between the erecting and machine shops. Above the stores, 
and at a fair elevation, are the oftices of the respective fore- 
men, clerks for the different departments, and water-closets. 
The office windows command views over nearly the whole 
ground floor. : 

All the power required.in these shops, with the exception of 
pheimatics, will be supplied by combined gas engines and 
dynamos. When completed, the generating plant will com- 
prise three Westinghouse three-cylinder engines and dynamos, 
each capable of developing 150 kilowatts at 250 volts 600 
amperes, or collectively about 600 horse-power. The utilisa- 
tion of coal gas for power purposes in railway shops at first 
sight seems somewhat unorthodox, but the company has 
good reasons for its adoption. In the first place, it has 
already in existence its own large gas works, whence two 
qualities of gas are turned out—one suitable for power pur- 
poses and the other for lighting; then it saves the con- 
siderable space which would be necessary for a boiler-house if 
steam power were used. No doubt gas engineers will also be 
teady to claim large economies in the matter of working. 
Whatever the advantages of the system may be time will 
show; but it must be admitted that the arrangement 
Is extremely compact, and requires only a small staff for 
such a large output. The four overhead travelling cranes for 
the pits are of original design, and were built at the Swindon 
Works. They are opérated by electricity, the economy of 
Which over rope and square shaft driving for intermittent 
Work of this character cannot be disputed. The span over 
Which these cranes work is 45ft., and the length of traverse 
nearly 3COft. Each crane has two 25-ton units. The 
travelling and traversing are effected by electric power, but 
for lifting hydraulic cylinders are employed. The hydraulic 
power is furnished by pumps on the crane, also operated by 
electric motors ; so that each crane has five motors, two for 
each unit and one for traversing. The large traversing motor 
1s capable of developing 33 brake horse-power, and is series 
Wound. The motors for operating the pumps for lifting 
are 8 brake horse-power, and those for cross traversing 
34 brake horse-power. The traversing speed is five miles 
per hour, but the speed can easily be regulated by 
resistances. When the separate units are at their greatest 
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eetnce apart the space between the lifting cylinders is 41ft. 
€ understand that a light lift will be added to these cranes 











shortly. This will be used for loads up to 24 tons, and will 
require an 8 brake horse-power motor working through a 
worm and worm gearing direct. The tools and cranes in the 
machine shop will also be driven by electricity. At the time 
of our representatives visit however, this department was not 
in working order, only a few heavy lathes being in 
operation. 

The pipes for conveying into the building the gas, water, 
and compressed air, are laid in a single tunnel, which also acts 
as a sewer for drainage purposes. For artificial lighting coal 
gas with incandescent mantles is used. 

It will be gathered from the somewhat brief description 
which we have been enabled to place before our readers that 
the works have been admirably conceived, and are well 
adapted for the purposes to which they will be applied. We 
hope when they are in full operation to be able to place 
further illustrations and particulars of them before our 
readers. We have to thank the locomotive superintendent, 
Mr. G. J. Churchward, for his courtesy in enabling us to 
reproduce the plans. 








DOCKYARD NOTES. 


Two of the three new battleships are to be named the 
Maori and the New Zealand. The name of the third has not 
been stated, but if ancient foes are to be thus handed down, 
the Zulu would be as good a name as any. We are a trifle 
sceptical of this new system of nomenclature ; in these days of 
Navy Leagues some names might be awkward—the Boer, for 
example. 








Tue Drake, according to published data, touched 24-1 
knots on her last trial. According to some of the people in 
her during the trial she at one time reached 24-9 knots. If 
this be true, she holds the world’s record todate. Atpresent 
all this fine speed is put down to her small propellers, for 
which there is a consequent love in the Navy just at present. 
However, in view of the fact that inward turning screws were 
nearly boycotted, because the Diadem class, fitted with them, 
turned very badly, it does not follow that naval appreciation 
based on one ship’s record is of much value. 





THE particular form of periscope fitted to the British sub- 
marines is, according to all we hear, a great success as these 
things go. The vibration problem has been mastered, and it 
is now really possible to see something when proceeding sub- 
merged. The normal periscope, though a very fine instrument 
in its way, is apt to have the trifling defect that it will not 


| work under practical conditions. 


Tur Terrible, when she pays off, is to be sent to Clydebank 
to refit. This refit will, we understand, include the putting 
into position of four new casemates on the upper deck, in the 
same fashion as in the Powerful. 





Tue launch of the King Edward VII. is provisionally fixed 
for next June. She will then have been fifteen months 
building. 





Tue Austrian battleship Babenberg is to be launched next 
week. We shall shortly be dealing elsewhere with this type, 
which, though not very large, embodies some excellencies of a 
very high order. Austria’s bid for sea-power is as yet very 
modest, but all that she has in hand seems to be very 
excellently designed to meet her naval needs. 





Tue United States cruiser Desmoines was launched last 
week by the Fore River Company at Quincey. Her sister, 
the Galveston, is to be launched in the middle of the present 
month—on the 15th—according to present arrangement. 
The class has already been described and illustrated in Tou 
ENGINEER. The peculiar interest of these ships is that they 
were designed slow, and the contractors told that if they 
were patriotic they would add increased speed at their own 
expense. Thus does America always keep ahead of the 
times ! = 

Tur names of the new American battleships, usually 
known as the Vermont class, are now fixed as Connecticut 
and Louisiana. 





THe old Russian armoured cruiser Pamiat Azova is being 
reconstructed, and the new armament will be seventeen 6in. 
of 45 calibres. This puts a new 6in. in the place of each old 
light one, and a pair in the place of each old 8in. gun. The 
new armament will be almost twice the weight of the old 
one, and how she is going to carry it all is somewhat of a 
problem. Still, the ship is almost unarmoured, and that 
being so, the more guns they can crowd into her the better, 
for an overwhelming fire is her only chance. Still, seventeen 
6in. on a displacement of 6700 tons is rather too over- 
whelming—for the carrying ship—despite the fact that the 
Russian 6in. is a lighter piece than ours, so far as can be 
judged. 








CUNARD COMPANY AND THE 
GOVERNMENT. 


THE negotiations which have gone on for some time between 
the Cunard Company and the Government have resulted in 
an agreement, the terms of which are thus stated in a circular 
issued by the chairman, Lord Inverclyde : — 

(1) The Cunard Company are to build two large steamers 
for the Atlantic trade of high speed. 

(2) The agreement is to remain in force for twenty years 
from the completion of the second of these vessels. 

(3) The Cunard Company pledges itself until the expiry of 
the agreement to remain a purely British undertaking, and 
that under no circumstances shall the management of the 
Company be in the hands of, or the shares, or the vessels of 
the Company held by, other than British subjects. 

(4) During the currency of the agreement the Cunard Com- 
pany is to hold at the disposal of the Government the whole 
of its fleet, including the two new vessels and all other vessels 
as built, the Government being at liberty to charter or pur- 
chase all or any such vessels at agreed rates, 

(5) The Cunard Company also undertakes not to unduly 
raise freights or to give preferential rates to foreigners. 

(6) The Government ure to lend the money for the con- 
struction of the two new vessels, charging interest at 23 per 
cent. per annum. The security for the loan is to be a first 
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charge on the two new vessels, the present fleet, and the 
general assets of the Cunard Company. 

(7) The Cunard Company is to repay the loan by annual 
payments extending over twenty years. 

(8) From the time the new vessels commence to run the 
Government are to pay the Cunard Company at the rate of 
one hundred and fifty thousand pounds (£150,000) per annum, 
instead of the present Admiralty subvention. 

A meeting of the shareholders will be convened as soon as 
practicable for the purpose of obtaining their approval to 
such alterations in the Articles of Association as will be 
required to enable the directors to enter into a formal agree- 
ment embodving these terms. 








THE AUTOMOBILE CLUB'S RELIABILITY 
TRIALS. 


ALTHOUGH the judges in the recent trials organised by 
the club have not yet made public their awards of the 
medals, a complete summary of the marks gained by each 
competing vehicle has been published. It is worthy of note 
that of 61 cars which took part in the tests only ten are 
reported as having ‘‘ broken down,’’ and 40 per cent. of the 
British-built petrol cars secured over 290 out of the maximum 
300 marks on each day’s running, as compared with 30 per 
cent. of the foreign-built vehicles. The following is a list of 
the vehicles which scored the highest number of marks in the 
ten classes :— 





Price. Marks. 
ClassA .. .. 3 8.P. Humber bicycle 60 3243 
sn 2 54 H.P. Locomobile 200 275 
» C .. .. 8 &.P. Motor Mfg. Co... 255 
a ae 8 H.P. De Dion Bouton 328 
io 74 H P. Germain .. 450 
= 10 H.P. Peugeot .. 600 
» @ 20 H.P. Wolseley .. 650 
) ae 12 H.P. Daimler .. 750 
zo: Sie 20 H.P. Pascal “ie -. 860 
eo 15 H.P. Panhard .. .. 1150 3089 


The 20 horse-power Wolseley was the only car which ran 
through the six days’ reliability trials without having a single 
mark out of the 1800 maximum deducted, and this car also 
acquitted itself well on the two hill tests. The first hill test 
took place on River Hill, near Sevenoaks. The length of the 
incline is 3686ft., and the average rise is 1in12°5. The 
second test was up Westerham Hill for a length of 2942ft. 
with an average gradient of 1 in 9:4. 

It is chiefly owing to the method adopted by the judges of 
awarding the marks for the hill climbing that the 3 horse- 
power Humber chain-driven bicycle comes out at the absolute 
head of the whole competition with 3243 marks. Its score of 
418 marks on River Hill, compared with the average of 
about 60 marks gained by the other competitors, leaves no 
room for doubt that the elaborate formule used by the 
judges for the hill-climbing tests unduly favoured the bicycles. 
As was only to be expected, the Locomobile steam cars lost a 
large percentage of their marks in stoppages for water. They 
were also found wanting in brake power. Although not at 
the top of its class, being unfortunately pitted against motor 
bicycles, the 5 horse-power ‘‘ Baby ’’ Peugeot came through the 
competition with great credit, having scored 3057 marks. 
On the hills it earned very high marks, its mechanical 
efficiency being evidently high for a petrol-driven vehicle. 
The 10 horse-power Peugeot also gave high results on the 
hills, owing largely to the satisfactory proportions of weight 
and horse-power. Class K, for cars with a limit in price to 
the princely sum of £1200, furnished a close fight between the 
ultimate winners the 15 horse-power Panhard, and the 
22 horse-power Daimler. The Panhard scored 3089 marks 
and the Daimler 3032, the former scoring more freely in the 
hill tests and in the weight-power ratios. The judges’ awards 
will be awaited with interest. 








TIPTON MINES DRAINAGE. 





A strep further in the Tipton mines drainage engineering 
project has been taken by the presentation on Wednesday 
week, at a meeting of the Commissioners, of an amended 
scheme showing more particularly where gas engines and 
electricity are applicable in addition to the use of modern 
type steam pumping engines. The Commissioners contem- 
plate supplementing their present steam power plant by the 
adoption of both electricity and gas. The Mines Drainage 
Commissioners, under the guidance of the general manager, 
Mr. Edmund Howl, have concluded another useful year in 
coping with the water with which the area under their juris- 
diction has so long been troubled. It was shown at the 
annual meeting—which preceded the above-named special 
one—that the mineral assessed for general drainage rates for 
the year ended December 31st, 1901, has been over three 
million tons, which represents a revenue of nearly £13,000. 
This was a slight decrease of 150,000 tons in quantity and 
£624 in value over last year. The outlay on maintenance of 
works and surface pumping has been just over £2000, and in 
addition to this some £1500 has had to be laid out upon new 
gravity drainage works. The total amount spent on new 
surface drainage works since the inauguration of the 1898 
scheme is £9400, and a secord instalment of £5000 on account 
of the £20,000 loan has been applied for and received. 
Interest at 4 per cent. has been paid on all the general 
drainage loans, and instalments amounting to £41000 in reduc- 
tion of principal during the year, which leaves the lean debt 
on June 30th last at £89,600. The output of minerals during 
the year in the Tipton district—which is the Commissioners’ 
chief district—has been 663,000 tons, which, at the amount 

er ton fixed by the arbitrators’ award, gives a rate of 
£19,400. The Commissioners’ engineers have no light task 
in combatting the water, and their endeavours continue to be 
the subject of sympathetic interest by those conversant with 
their difficulties. The South Staffordshire and East Worces- 
tershire coal trade would certainly be in a very bad way were 
it not for their drainage operations. Every effort is being 
made to conduct the work with as much economy as is con- 
sistent with efficiency. In the Tipton district the rainfall 
has been 26°05in., as compared with 29°70in. in the previous 
year. The cost of working the pumping engines has been 
£13,800, as against £16,200 in 1901. The cost of working the 
pumping engines and tanks has been 10 per cent. less than 
the previous year, and the cost of slack delivered to the 
engines has been £8000, as against about £10,000—a saving 
of 174 per cent. The average cost of slack at the pit’s mouth 
has been 4s. per ton, or a reduction of 1s. The total water 
raised has been over seventeen million tons, 
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TANK ENGINE FOR THE LLANELLY AND 
MYNYDD MAWR RAILWAY. 


A POWERFUL side tank locomotive, ‘‘ Great Mountain,’’ which 


| 


we illustrate on page 327, has recently been built by the Avon- | 
side Engine Co., Bristol, for the Llanelly and Mynydd Mawr | 


Railway, the lessees of which are Messrs. John Waddell and 
Sons, of Edinburgh and Llanelly. 
and is principally used for mineral trattic from the collieries 
served by the line to the docks at Llanelly. But there is also 
a considerable amount of general traffic to be carried. The 


line is somewhat difficult to work, as the ruling gradient is 1 | ‘pel ; ; , 
in 40 with continuous curves of four and five chains, therefore | the wave are similarly increased with the speed. The form 
| of the hull has a great influence on the intensity of dynamical 


the engine has all six wheels coupled, and to enable it to work 
on the severe curves it has a short wheel base, and the 


The line is 13 miles long, | 
|erush the decks and tear the bottom. 


that of the bow coming in contact with a breaker moving 
rapidly in a contrary direction. If the relative speed is very 
great, the stress in such case is double that shown by calcula- 
tion of statical stress, because the duration of the application 
of the stress may be notably inferior to that of the transverse 
vibration of the hull. It is even more than double, because, 
the ship not having time to rise, there is the total 
displacement of the upper works of the bow, which tends to 
To these causes of 
strain are to bs added the impact of water, at times very 


| considerable, on the prow. 


leading axle is fitted with Cortazzi traversing boxes, illustrated | 


by the accompanying drawing. The vertical rise of the line is 
500ft. in five miles, and the engine will take in daily work 36 
vehicles, weighing 207 tons up long grades of 1 in 40 com- 
bined with four-chain curves. It does the work formerly 
performed by a ldin. and a 16in. engine working together. 

_ The boiler is fed by two No. 7 Gresham and Craven's com- 
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| under one’s feet. 


The stress experienced in other positions of the vessel on 


stresses. When the stern lines are too full and the bow lines 
not sufficiently fine, the pitching motion may sustain such 
an abrupt check that the entire hull can be felt to tremble 
An insufficient immersion of the screws is 
also the cause of the engines racing, and of violent vibrations. 

An exaggerated development of the upper works for- 
ward is injurious to strength, although, from another 
point of view, the vertical impact of the wave on the fore- 
deck is the less to be feared 
in proportion as the latter 
is raised. The most desirable 
form is probably to be found in 
a suitable style of ram. The 
scantlings of many cargo 
boats are very light. The 
majority of those which are 
stranded at the mouth*of the 
Seine break up on an ebb tide, 
but for all that, they hold out 
in some of the worst weather. 
It is evident that they merely 
owe their relative strength in 
an open sea to the feeble- 
ness of their engines, and con- 
sequently to the great reduc- 
tion of their speed in a strong 
head sea. The greater the speed 
of a ship, and, above all, the 
higher the rate of speed to be 
maintained in heavy weather, 
the stronger should her scant- 
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bination injectors, the motion is made of ‘‘ Best Yorkshire ’’ 
iron, thoroughly case-hardened, and the engine is complete 
with all modern fittings and mountings—including rail 
washers—and also with steam and hand brakes acting on all 
the wheels. The engine is giving entire satisfaction to Messrs. 
John Waddell and Sons, and exceeds their anticipations. The 
leading particulars are as follows :— 








Gauge of railway 4ft. Shin. 
Cylinders, diameter Ift. Sin. 
ne stroke 2ft. 
Wheels, diameter 4ft. 
Tires, thickness 3in. 
Wheel base, fixed oft. 
. total oa 12ft. 
Heating surface (net )-— 
Tubes oe eet 853 square feet 
Fire-box S.-., ; 
Total “41 
Grate area ; 16-5 ,, 
Working pressure .. mer 160 Ib. 
Tractive force (at 70 per cent. cut off) 18,400 Ih. 
Tank capacity .. nag 900 gallons 
Bunker _,, is 25 ewt. 
Weight empty 35 tons 
i GD Ss 434 tons 
ON THE STRENGTH OF VERY RAPID 


VESSELS. 


Is view of the interest which has been recently directed to 
the strength of destroyers by the loss of the Cobra, we think 
the following translation of a paper contributed by M. J. A. 
Normand to the Bulletin d'Association Technique Maritime 
will be found instructive. Everything which M. Normand 
has to say on a subject which he has made peculiarly his own 
is worthy of the closest attention. 

The calculation of the maximum load sustained by the 
structure of a vessel, as it has been worked out since Fair- 
bairn’s time, is far from giving a complete idea of the strength 
of a hull. Resistance to statical stress is not the sole 
consideration, and in very fast ships resistance to dynamical 
stresses is of far higher importance. 

Amongst the causes of wear and tear often neglected may 
be noted :— 

(1) The greater or less suddenness with which the stress is 
imposed. 

in proportion as it is gradual or instantaneous, the 
stress may be doubled. If a weight attached to the 
extremity of a spring in repose is abruptly released, the 
extension of the spring will be double that which it will 
undergo if the weight be lowered slowly. It is scarcely pos- 
sible to explain in any other way the destructive effect of 
rapid powder on fire-arms which withstand slow explosives, 
the maximum pressure remaining the same. In the same 
way, to burst a shell by detonation requires only half the 
charge which would be needed to burst it by ignition. Inthe 
two cases the duration of the detonation is notably less than 
raed of the transverse vibration of the fire-arm or of the 
shell. 

Speed in heavy weather produces a similar effect, and 
ordinary calculations of the stresses on the hull of a 
vessel in a swell give but a very inadequate idea of the actual 
loads imposed. All calculations of resistance should be made 


on the basis of the most dangerous case—in this instance, on | Attenuer.” 








lings be. Further, it is by no 
means one of the least of the 
dangers of high speeds that, in 
order to attain it, there is a 
tendency to diminish the 
weight of the hull, when it 
should be augmented, and to 
increase, instead of reducing, 
the proportion of length to 
beam. 

The high rates of speed 
demanded at times of torpedo 
boats and destroyers certainly 
have the effect of reducing their 
speed in heavy weather. They 
would more certainly escape 
the pursuit of cruisers if, con- 
tenting themselves with 25 to 
26 knots in a calm sea, their 
designers could succeed in giving them some additional knots 
in rough weather. This is of greater importance than the 
possibility of catching some few faster torpedo boats in calm 
weather. 

(2) Vibrations due to the inertia of the moving parts of the 
engine and to the propellers. 

In this connection the stresses coincide with the transverse 
vibrations of the hull, and consequently highly dangerous 
synchronisations may arise. It is no longer a case of 
sudden shocks or stresses succeeding each other slowly 
enough for the effect of the first to be over when the second 
occurs, an effect the maximum value of which will certainly 
nos exceed double that due to a gradual application. It 
would be impossible to affirm, d priori, that the maximum 
stress calculated for statical load would not be increased in 
greater proportion than from single to double. It appears 
certain that a great advantage consists in diminishing the 
duration of transverse vibrations of the hull, for in this way 
the value of the coefficient of extinction is increased and the 
chances of synchronisation are diminished. This duration— 
other things being equal—being in proportion to the square 
root of the statical flexure,* everything which reduces statical 
flexure, cross bulkheads, pillars, &c., improves the strength. It 
is clear also that from this point of view it is very advisable to 
reduce the proportion of length to beam, because in this way 
not only is the resistance to statical stress increased, but 
further, the duration of vibrations for a similar displacement 
is diminished according to the 3 power of this ratio. 

The question may be compared to that of suspension 
bridges. The old bridges of this kind, with flexible roadway 
and cables, were very dangerous for the passage of troops 
marching in step. By making the roadway and the suspension 
rigid, that is tosay, by reducing the duration of the vibrations 
to such an extent that each vibration was completely exhausted 
when the following commenced, American engineers have 
been able to utilise these bridges for the passage of trains. 

The importance, having regard to strength of transverse 
vibration of the hull, exists above all in view of possible 
synchronisation. It would not exist if only widely sepa- 
rated shocks caused by the sea had to be taken into 
consideration. Sailing vessels may have strength as 
well as flexibility within the limits compatible with being 
water-tight. In a note on dynamic resistance, addressed to 
l’Academie des Sciences, and which was included, in part, in 
Comptes Rendus in 1863, I showed that the resistance 
to transverse shock of a solid body of rectangular section is 





| the same, whether the solid body be placed on the flat, or 


edgewise, on supports. This is true of a single shock, or, at 


| least, of a succession sufficiently slow for the solid body to 


| have returned to rest before a second shock occurs. 


It is 


| clear, on the contrary, that, under a rapid succession of 
| shocks, as also under statical stresses, such as hulls frequently 
| have to sustain, stranding, for instance, the solid body placed 


| edgewise would possess much greater stiffness. 


(3) The unequal division of stresses to be borne by parts 
which ought theoretically to support equal loads. 

In light hulls, where the plates are very long, careless 
setting of the plates, and cold riveting, sometimes cause such 


local tension that two neighbouring plates are strained—the 


one by traction, the other by compression—or they are at 








* “Des Vibrations des Navires et des Moyens Susceptibles de les 
Memorial du Genie Maritime. 1893, Ire livraison. 
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least unequally loaded. This result is chiefly to be feared 
when the plates are joined end to end with butt joints and 
sufficient play has not been allowed at the ends. “From this 
point of view, joining the ends by overlapping, as js our 
practice with destroyers, is preferable, because the lengthen 
ing of the plates by hammering is not interfered with. : 

The hull of a torpedo boat, or of a destroyer, after rivetin 

: : g 
may be compared to some extent with a piece of forged gteg] 
before annealing. Certain parts of the forging are under 
tensile stresses, approaching the limit of elasticity, whilst 
adjoining portions are under equally excessive compression, 

Compression stresses are the more to be feared in very light 
hulls, since the relative thickness of the plates to the distance 
between the frames is very small in comparison to a large 
vessel. At the same time, a remedy for this defect is not 80 
much to be sought by a reduction of the distance between the 
frames as by an increase in the number of stringers. The addi. 
tion of these stringers is indispensable whenever the effect of 
panting or of pulsation is observed in a plate, the ship, when jn 
motion, being subjected to the vibrations of the engine. Every 
plate which experiences this dangerous movement, whether 
due to local compression resulting from defective straighten. 
ing-or from tension produced by riveting, or to its being too 
flattened, is exposed to fracture sooner or later. It is difficult 
to attach too great importance to these considerations, which 
may appear to be but secondary, and also to the local strength. 
ening of the weakened parts for working purposes, so that 
uniformity of strength and elasticity may be assured. It jg 
for the same reason that the smooth part of an engine bolt, 
subject to alternating stresses, is reduced to a value a little 
less than that of the bottom of the thread, in order that the elas. 
tic lengthening may extend over as great a length as possible, 

The influence of absolute size on strength is difficult to 
determine. Everything else being equal, the unit load 
under statical stresses* and the duration of transverse vibra. 
tions are in direct proportion to lineal dimensions. From this 
double point of view, a ship would be the stronger in proportion 
as it is of small size. A glass bottle resists the worst of weather, 
But if one takes into consideration two similar ships ot 
different dimensions, going at the same speed over the same 
swell, and above all, against the same breakers, other causes 
would incline the scale in favour of the larger ship, and there 
is no doubt about the advantage possessed by the latter, as 
soon as the sea is bad enough, and the speed fast enough, for 
the ships to be no longer able to follow the undulations of the 
sea, and above all, when the conditions of the sea and the rate 
of speed are such that the sea breaks over the deck of the 
small ship, whilst it cannot reach that of the large one, 

It is obvious also that at equal speed the vibration due to 
the engines, so important from the point of view of strength, 
is greater in small vessels, the ratio of the weight of the 
moving parts to the total displacement being much higher, 
Further, other considerations than those of strength—for 
example, the safety of the personnel, which depends partly 
on the absolute height of the deck above water, in a high sea, 
limits at such times the speed of small vessels. The super- 
elevated platform deck, such as those of our destroyers, 
presents real advantages from this point of view. 

The introduction of high resistance steel into the construc. 
tion of hulls is calculated to increase strength to a greater 
degree than might be supposed. In my note above referred 
to on dynamical resistance, I showed that the resistance to 
transverse shock of any solid body whatever is in proportion 
to the square of the modulus of elasticity and the tensile 
strength of the material of which it is composed, whilst 
resistance to static strain is in simple proportion to these 
coefficients.+ If then, as is probable, dynamic stress on 
the hulls of fast boats is in excess of static stress, the strength 
of a hull is more than doubled by the substitution of steel at 
60 kilos. per sq. cm. for steel at 40 kilos. per sq. cm. 
The advantage is still greater if the limit of elasticity, which 
should never be exceeded in the structure of a ship, be taken 
into consideration. 

But in order that this may be the case, it is evident that 
the quality of the metal of the rivets should be improved in 
the same proportion. In an interesting memorandum read 
before the last meeting of the Naval Architects, Mr. Sidney 
Barnaby regrets to have been compelled to join plates of high 
tensile strength with Lowmoor steel rivets. 

We do not experience the same difficulty in France. 
Holtzer cast steel, with 65 kilos. to 70 kilos. resistance, 
riveted cold, preserves all its ductility. Joints thus formed 
may be separated by means of wedges, without the heads of 
the rivets giving way, but the same is not the case when the 
riveting is done hot, for the metal is then hardened by contact 
with the cold plates. Large rivets should be driven hot. A 
metal of high tensile strength preserving the same malleability 
when either ‘‘hardened’’ or annealed—for both effects may be 
produced—would then realise a great improvement, and would 
alone permit of complete utilisation of the great strength of 
the plates, without undue increase in the number of the 
rivets. It appears that certain nickel and manganese alloys 
may allow of this desideratum being realised, since, among 
those which are known, some harden by tempering and 
others by annealing. 

In my latest constructions I have, contrary to usage, given 
to the rivets a strength notably in excess of that of the plates, 
in order to prevent loosening of the joints by vibration, 
since all such loosening, once commenced, progress rapidly. 
In the same way as the play of the joints of a part of an 
engine, subjected to alternating strain, such as a connecting- 
rod, increases the stress upon the metal, in the same way 
loosening of a riveted joint increases, in a great degree, 
having the effect of a shock, the load upon the rivets and plates. 

The question of the rivets and plates is the only thing to 
be considered, when the joint has only to resist static strain, 
but that is not sufficient for the calculation of resistance to 
vibration, and it is therefore needful to consider the import- 
ance of their surface contact also. 

Exactly in proportion as speed is increased, even the hulls 
of large vessels are at times subjected to violent vibration, 
and their strength would very probably be increased by an 
increase in the number of rivets. One knows how difficult it 
is to prevent disturbance of the riveting in large steamers 10 
the neighbourhood of the screws, even when exaggerated care 
in riveting has been used. There is no doubt that the 
shakings and vibrations which exist in other parts of the 
hull, although in a lesser degree, tend to produce a similar 
effect. It is clear that the increase in the section of the 
rivets ought not to be arrived at by placing the rivets any 
closer together, which would weaken the plates, but by an 
increase in the number of rows. 





* “ Bulletin de l' Association Technique Maritime,” 1892, page 5. 

+ These laws of dynamic resistance, the first idea of which is duc to 
Poncelet, are now regularly taught. See, among others, ‘ Resistance des 
Materiaux,” de M. Madamet, page 468, 





this 
bon 
ler, 


ot 
ime 
Ses 
ere 
as 
for 
the 
ate 


he 


ww OS bees | 


_— 





NGINE 


E 
4 


RAILWAY—TANK 


MAWR 


AVONSIDE ENGINE COMPANY, BI 


AND MYNYDD 


LLANELLY 





N 


> 
i 








Oct. 3, 1902 
—_—— 


| For description see page 326) 


THE ENGINEER 


oe 
to 


“Vv 



































_ Grain Ge 








328 


THE ENGINEER 


Ocr. 8, 1902 


——___.., 








RAILWAY MATTERS. 


THE railway, 100 kiloms. (62 miles) long, between Porto 
Novo and Abomey, Dahomey, is shortly to be opened officially, 
and eventually rag (3 extended to Carnot-Ville. 


LETTER-BOXES are now attached to some of the Sheffield 
tramcars in the evening, so that residents in the suburbs can have 
the-r correspondence delivered at the General Post-office without 
extra charge. 


A TELEGRAM from Buluwayo, dated September 30th, 
states that railway communication from Capetown to Beira will be 
linked up this week, and the new connection will be opened to 
traffic at the end of next month. 


Tue end of Messrs. R. Stephenson and Co.’s connection 
with Newcastle was reached last week, when the whole of the 
machine tools and machinery left at their works on their removal 
to Darlington were sold by auction. 


WE understand that Sir Joseph Whitwell Pease has 
resigned the chairmanship of the North-Eastern Railway Company, 
and that Viscount Ridley will succeed him in that position. Lord 
Ridley has been a member of the board since 1881. 


Tue Administration Report for Railways shows the 
number of employés on the Indian railways during 1901 as follows : 
—Europeans, 5489 ; Eurasians, 8182; natives, 356,766. The pro- 
portion per cent. of working expenses to gross earnings has fallen 
from 48-74 in 1897 to 46-81 in 1901. 


THE recent inspection of the Kalisch Railway was 
extremely satisfactory. The line was inspected throughout its 
entire length between Kalisch and Lodz. With feverish haste the 
completion of the line is being pushed forward, and it is regarded 
as being almost certain that this new and most important line will 
be thrown open for temporary traffic during November. 


Accorp1né to a report of the Belgian Consul at Mexico 
City, a concession has recently been granted for the construction 
of a railway from Viesca (Coahuila) to Mazapil. The new line will 
be 81 miles long. It will unite a very prosperous agricultural dis- 
trict and an important mining centre. According to the terms of 
the concession, the railway will be finished in about five years time. 


THE first annual report of the American Locomotive 
Company, with a capital of £10,000,000, for the year ended 
June 30th, shows gross earnings amounting to £5,279,678. The 
working expenses were £4,658,243, leaving net earnings of 
£621,435. After paying the dividend of 7 per cent. on the pre- 
ferred stock the balance of £250,000 was carried to the profit and 
loss account. 


Ir is reported from St. Petersburg that a syndicate has 
submitted to the Government a scheme for the construction of 
an electric railway in the district of the Lake of Ladoga. The 
initial capital would only amount to 3,000,000 roubles ; but if the 
Government extends the concession for a line between this district 
and St. Petersburg and other centres the capital would be propor- 
tionately augmented. 


Tue works of the northern section of the Paris Metro- 
po.itan—Circular—Railway are so far advanced, says the Journal, 
that the underground portion from the Etoile to the Boulevard 
Barbés will be ready for opening early in October; but that of the 
remaining portion, from the Boulevard Barbés to the Place de la 
Nation, is not likely to be completed before the beginning of next 
year, because the rails have yet to be laid. 


Dvrine last year 576 miles were added to the railway 
system of India, bringing the total mileage open at the close of 
the year up to 25,373 miles ; between January lst and April 30th, 
1902, 5 miles more were added, making the mileage on May lst, 
1902, 25,378 miles, of which 14.057 miles were on the 5ft. 6in. 
gauge, 10,511 on the metre or 3ft. 33in. gauge, and 810 miles on 
the narrower gauges. The steam tramways running outside 
municipal limits are included. 


A NEW type of headlight has recently been put in 
service by the Chicago, Milwaukee, and St. Paul Railway. It isan 
electric headlight, which, in addition to sending a powerful ray 
along the road in front of the engine, also projects a powerful 
vertical beam. The vertical beam makes a very decided illumina- 
tion in the heavens, so much so that it is possible not only to detect 
the presence of an engine, but also in many cases to follow its path 
and determine in which way it is moving. 


Tue length of the Belgian State railways, including 
private lines rented by the State, was 2516 miles on December 31st, 
{901 and had not increased during the year. According to the 
tables published by the Board of Trade, the gross receipts on 
22.078 miles of railways in the United Kingdom amounted to 
£106,588,815, and the gross receipts on a length of line equal to 
that of the Belgian State railways, therefore, averaged over 
£12,000,000, or about 50 per cent. more than in Belgium. 


A serious railway accident occurred at Arleux, near 
Douai, to the express proceeding to Cambria on Friday last. The 
train, while going at full speed, went off the rails on toa siding 
which was under repair. The engine turned over, and the van 
ané all but the last of the seven carriages were precipitated on to 
the engine. Twenty-one passengers were killed and forty-one 
injured. This part of the line is single, so that a siding is 
necessary when two trains have to pass near Arleux station. 


A CONFERENCE representative of every portion of the 
North-Eastern Railway system, comprising one hundred delegates, 
from about seventy branches of the men’s union, and of all grades of 
the service, was held on Sunday at Darlington. The men allege that 
since the return of the managers frora America economising 
methods have been adopted which are objectionable to the 
employés. It was resolved among other things to promote a move- 
ment for the purpose of securing payment for all time worked 
between the hours of 6 p.m. and 6 a.m. at the rate of time and 
a-quarter. 

AN electric tramcar accident occurred on the Devonport 
and district electric tramways system on Saturday morning. A 
car ran down a steep gradient with great velocity, and in making 
a sharp turn almost at right angles left the line and dashed into a 
low wall, which encloses the London and South-Western Railway 
Station. The car overturned, and one man was killed and six 
others were seriously injured. The car overturned at the same 
point at which a similar accident happened a few weeks ago, when 
the Board of Trade promised an inquiry, which has, however, not 
yet been he d. 


THE new system of the Tyneside Tramways Company 
from Gosforth to North Shields was opened on Monday. Gosforth 
is the northern suburb of Newcastle-on-Tyne, and the new lines 
begin there at the terminus of the system of the Newcastle 
Corporation, and proceeding through Tyneside, meet the lines of 
the Tynemouth and Whitley gpg: B at North Shields. Com- 
petition is thus introduced with the North-Eastern Railway Com- 

ny, a competition which the railway company proposes to meet 

y the electrification of its line to the seaside. This line is, in 
fact, almo-t a light railway, as on those sections which are in the 
country, the rails are laid on wooden sleepers, the track being 
ballasted up to the tread to meet the Board of Trade require- 
ments. This dispenses, of course, with a concrete foundation 
and stone paving. The road in this part is single, with passing 
places situated at street crossings. The gauge is 4ft. 84in. The 
current for the system is supplied by the Newcastle-on-Tyne 
Electric Supply Company and Tynemouth Corporation, 





NOTES AND MEMORANDA. 


In Japan the children are taught to write and draw 
with both hands at an early age. The entira arm is employed in 
drawing, and no supporting device is allowed, 


Apropos of the tragic death of M. Emile Zola in Paris 
the other day, it is reported that last winter there were over 100 
deaths in the French capital caused by the use of slow-combustion 
stoves, 


THe output of 103 of the principal German steel 
works in 1901 amounted to 6,394,220 tons of miid steel. In 1880 
the quantity manufactured was only about 600,000 tons. With 
regard to wrought iron, the process has been reversed, only 
eg tons being made in 1901, as compared with 1,270,000 tons 
in 1880, 


THE new armoured cruiser Drake, of the King Alfred 
class, on returning to Portsmouth last week, signalled that, whilst 
steaming at full power on Wednesday, she accomplished a speed 
of over 24 kv ots an hour, which constitutes a record for a British 
cruiser. The vessel had been fitted with broad-bladed propellers 
for experimental purposes. 

Durine the last ten years Russia has made great 
strides in the production of raw iron, more especially in the 
southern districts, and is now producing 85 per cent. of her own 
requirements. The total production of raw iron in Russia in 
1890 was less than 100,000 tons, whereas in 1901 the production 
amounted to 2,784,565 tons. 


Wauat are said to be the largest electric transformers ever 
manufactured, says the Electrical World of New York, have been 
put in operation at Chambly and Montreal. These transformers 
are twenty in number, and have a total capacity of 750,000 lights. 
By their use the voltage is raised to 25,000 and transmitted to 
Montreal, where it is lowered to 2000. 


CiypE shipbuilding was exceedingly brisk during 
September, the output having been only once exceeded in the 
same month during the last dozen years; two warships, nineteen 
steamers, and three sailing ships were launched, aggregating over 
54,000 tons. The new work placed exceeds 57,000 tons, including 
a first-class battleship, two steamers of 10,000 tons each for the 
Aberdeen Line, two steamers for English railway companies, two 
Clan liners, and an Indian trader. 


OnE ton of coal, in coking, gives off 6°85 tons of burnt 
gas, and uses about 6-45 tons of air, a weight about 25 per cent. 
more than that required for complete combustion, says Mr. M. R. 
Kirby. The heat given off during the process is 16,299,000 British 
thermal units ; and, if properly used, it would generate 74 tons of 
steam from and at 212 deg. Fah., but in practice the evaporation 
is about 1-3 tons. The specific gravity of the burnt gas is about 
1-1, and its specific heat is 0-251. 


Accorp1NG to figures recently published by the United 
States Bureau of Statistics on the submarine and land telegraphs 
of the world, there are 1750 submarine telegraphs, aggregating in 
length nearly 200,000 miles, laid at a total estimated cost of 
£55,000,000. Over 6,000,000 messages are annually transmitted 
over these lines. Adding to the submarine lines the land telegraph 
systems of the world, we have a total length of line of 1,180,000 
miles, or 3,800,000 miles of single wires. The total number of 
messages sent every year over these lines amounts to about 
400,000,000, or more than one million per day. 


Most people are aware of the power of egg shells to 
resist external pressure on the ends, but not many would credit 
the results of tests recently made in America, and which appear 
to be genuine. Eight ordinary hen’s eggs were submitted to pres- 
sure applied externally all over the surface of the shell, and the 
ne pressures varied between 400 lb. and 675 lb. per square 
inch. With the stresses applied internally to twelve eggs these 
gave way at pressures varying between 321b, and 65 lb. per square 
inch. The pressure required to crush the eggs varied between 
40 Ib. and 7 ib. The average thickness of the shells was ;}3;in. 


AcID-LINED steel converters are now only used in one 
or two German works, which in other respects have not modernised 
their plant, while at those works where the basic process is prac- 
tised every modern improvement of importance has been adopted, 
such as the direct tapping of the liquid pig iron from the blast 
furnace into the converter, the capacity of which has been 
increased to 20 tons, the requisite independence of the blast 
furnace and the steel works being in the meantime assured by 
the introduction of the pig iron mixer. By these means the 
number of charges in the twenty-four hours has reached as much 
as seventy-two. 


A stretcu of the main road between Farnborough and 
Aldershot, measuring one mile, has been treated with oil as a 
means of abating the dust nuisance caused by motor traffic. The 
oil was laid last Saturday by a staff of men with wateriog cans, 
under the direction of the surveyor of Hampshire, crude petroleum 
being used, The road absorbed the oil very quickly, leaving the 
surface like wet sand, which, as the traffic passed over it, became 
hard and well knit. About a mile was treated, the quantity of 
oil used being about a thousand gallons to every quarter of a 
mile. Large numbers of motor-cars passed over the treated 
portion without raising any dust. 


AccorDING to reports made by the Government 
geologists of Victoria and Queensland, there are no less than 62,000 
square miles of coal-bearing country in the eastern States of 
Australia. The probable quantity of coal available—after deduct- 
ing one-third for loss—in seams ranging from 2ft. to 27ft. in thick- 
ness, is not less than 240,448.053,000 tons. In Victoria there are 
beds of tertiary coal over 260ft. thick, and extensive seams of oil- 
bearing shale exist in New South Wales and Tasmania. The coal 
in New South Wales is estimated at 115,346,880.000 tons; in 
Queensland at 83,310,000,000 tons ; in Victoria at 32,388, 213,440 tons; 
in Tasmania at 8,363,520,000 tons; in West Australia at 
1,045,440, 000 tons. 


THE melting point of quartz ranges from 1425 deg. 
to 1450 deg. Cent., but the fusion point of granite need not neces- 
sarily be as high as this, inasmuch asthe presence of water at high 
temperature materially lowers the melting or solution point. The 
fusion points of the other constituents of granite are :—Orthoclase, 
from 1164 deg. to 1168 deg.; microclice, 1169 deg.; albite, 1172 
deg.; augite and hornblende, 1188 deg. to 1200 deg.; apatite, 1221 
deg. Zircon, which is commonly found in granites, and is one of 
the first minerals to separate out of the magma, is shown to have 
probably a melting point of 1760 deg.; whilst topaz, a not 
uncommon mineral in granite, is infusible up to the melting point of 
platinum, namely, 1770 deg. Cent. 


A BRIEF account of a new apparatus for rendering air 
respirable in a closed space is described in the Bu//etin of the 
French Physical Society, No. 185, the apparatus having been 
devised by M. Desgrez in collaboration with M. Balthazard. The 
underlying principle is the decomposition by water of sodium 
peroxide, with liberation of oxygen, absorption of carbon dioxide 
and destruction of the toxic products of respiration. The 
apparatus consists of (1) a distributor which, by the action of clock- 
work, drops the peroxide into water at regular intervals; (2) a 
cubical steel box containing the water ; and (3) a ventilating fan. 
A refrigerator is also supplied, as a general rule, to counteract 
the heating effects of the chemical reactions. A complete 
apparatus has been constructed, capable of enabling a man to 
work for at least three-quarters of an hour in a closed space, and 
weighing in all about 12 kilos. 





MISCELLANEA. 


MARSEILLEs is said to be the second city in France ag 
to the number of licensed automobiles, as 686 permits for 1 iving 
have been issued by the authorities. 


Tue officials and staff of the Harrogate Corporation 
electricity department last week presented Mr. Geo, Wilkinson 
M. Inst. E.E., M.L.M.E., the borough electrical engineer, with a 
handsome clock on the occasion of his marriage. 


Ir is understood that on the Staffordshire estate of the 
Ear! of Dudley a new coalfield has been discovered, It is stated 
that the new field is destined to become a rich one, it being 
estimated that during the next 80 years it will be capable of 
yielding some 1500 tons of coal per day. 


Aw extraordinary general meeting of the shareholders 
of the Russian Company for Navigation and Trade has heen called 
to consider the advisability of continuing the service of hoats 
between Odessa and the Persian Gulf, which has proved jinre. 
munerative, and from which the subsidy has been withdrawn 


MERCHANTS and others who have travelled in Uganda 
speak in the highest terms of the possibilities of raising crops, and 
of the cultivation of coffee and rubber, but fear that the prosent 
freight charges will act as a deterrent to their being exported jn 
any volume. This, however, is a matter which will right itself jy 
time. 


WE are requested to state that the cable way used in 
the erection of the New Kew Bridge, which appeared in one of the 
illustrations dealing with that work last week, was made by Johu 
M. Henderson and Co., of Aberdeen, The cable way at Vauxhall, 
made by the same firm, was illustrated in our issue of February 
24th, 1899. 


WE understand that Mr. T. Dally, first-class assistant 
constructor at Pembroke Dockyard, who has been at Portsmouth 


superintending the completion of the cruiser Drake, has been 
appointed constructor at Devonport Dockyard, Mr. Dally, who 
served his apprenticeship at Pembroke, secured a scholarship at 
Greenwich in 1880. 


Tue Canadian Captain Bernier proposes to try and 


reach the Pole by a special motor car, made in Russia, with rollers 
in the place of wheels, several trials of which in Polar regions are 
said to have given satisfactory results. A start isto be made from 


Siberia in mid-winter, and a raid towards the Pole is to be effected 
as rapidly as possible. 

It is announced that the Vulean Shipbuilding Yard 
at Stettin is about to receive from the town of Hamburg a free 
gift of a large tract of land at Cuxhaven for the purpose of erecting 
a shipbuilding yard there. Cuxhaven lies 72 miles north-west of 
Hamburg, on the southern bank of the Elbe at its mouth in the 
German Ocean. Its population is about 5000, 


A MEETING was held at Bristol, on Wednesday, in con- 
nection with a scheme to erect a nautical training school at Portis. 
head, on the Channel coast, to continue the work carried on by the 
Formidable training ship, which the Home-office has decided is 
unsafe for further use. Eight thousand pounds have been pro- 
mised by public bodies, the estimated cost being £30,000. 


Tae death is announced, at Chester, of Mr. James 
Barrow, a well-known mining engineer, of Maesteg, Glamorganshire. 
He went to Maestag from North Lancashire in the early sixties 
under the firm of John Brogden and Sons, and became the chief 
mineral agent of the Llynvi [ron and Coal Company at Maesteg, 
Tondu, and Ogmore. He was amember of the Glamorgan County 
Council. 

ARRANGEMENTS are being made for establishing a line 
of steamers between Avonmouth, Bristol, and Boston, U.S.A. It 
is proposed to form a company with a quarter of a million capital, 
and to take over three of the Elder Dempster steamers now 
running to Montreal, and to create a ten-days’ service to Boston. 
The Montreal boats at Avonmouth will be replaced by three others 
now running from Liverpool, 


On Thursday last week a new deep-water lock at thie 
Swansea South Dock was opened. The lock is 370ft. in length by 
60ft. in width, with a depth of water over the outer sill of 34ft. at 
high-water ordinary spring tides. The total cost of the work, 
including land, &c., amounted to about £100,000. I'he trustees 
have recently spent £220,000 in extending the Prince of Wales 
Dock and improving the North and South Docks. 


At the meeting of the Burnley Town Council, on Wed- 
nesday, the Electricity Committee was authorised to expend £3500 
for the provision of electric plant, and the Town Clerk was <irected 
to apply to the Local Government Board for sanction of a loan. 
The scheme was discussed at length, and it was stated that a 
return of 159 electrical authorities showed that there were only six 
places where electricity was being made at a cheaper rate than 
Burnley. 


Tar death is reported from Leeds of Mr. Alexander 
Sinclair Macpherson, for many years a member of the firm of 
Fairbairn, Naylor, Macprerson and Co., Limited, and more 


recently associated with Fairbairn, Lawson, Coombe, Barbour, 
Limited, Wellington Foundry, Wellington-street, Leeds, He died 
on Tuesday at his residence, Glenholme, Harrogate. Mr. Mac 


pherson was seventy-four years of age, and had been suffering 
from heart disease. 


Tue Moscow Press says that a few days ago a trial was 
made of an invention brought forward by a Russian engineer 
employed ina local iron roundry. The invention consists of an 
apparatus which brings to a stand in a moment all the machiner) 
then at work. The trial was very satisfactory. All the machinery 
working at the time was brought automatically to a standstill at 
once, and only the huge wheels continued to revolve for two 
seconds after the apparatus was tried. 


Tue chief constructor at Pembroke Dock, Mr. Henry 
Cock, has been awarded a pension of £550 per year. The vacancy 
caused by his retirement will be filled by Mr. A. E. Richards, con 
structor at the Admiralty. Mr. Richards served his apprenticeship 
at Sheerness, he secured an Admiralty scholarship at Greenwich 
College in 1876, and subsequently, as assistant-constructor, had 
charge of the electrical fittings of warships during their building 
and completing stages. Asa constructor he has had considerable 
experience of shipbuilding by contract. 


Tur good harvest has brought about a strong demand 
for agricultural machinery, says the British Consul at Odessa. 
Harvesters are not now supplied by British firms as they were 
thirty years ago. They were so well made that many are stil] in 
use, as is shown by the annual demand for renewable parts. But 
British harvesters are made for big English horses, and are too 
heavy for the much smaller horses and bullocks used in Russia. 
Manufacturers in the United States have put on the market « 
much lighter machine, which has displaced the British production. 


An important change in the projected scheme for 
the extension of Newcastle Quay has been made. The original 
scheme provided for the purchase by the Corporation of a large 
block of land on which warehouses were to be erected. It was not 
intended—at the outset at least—that the Corporation should them- 
selves build the warehouses, but merely that they should purchase 
the sites and clear them of existing buildings. The committee 
have virtually decided to abandon this part of the proposal, at d 
this alteration will have the effect of reducing the estimated ccst 
of the extension by a matter of £300,000. 
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*,” If any subscriber abroad should receive THE ENGINEER in an 
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TO CORRESPONDENTS. 


&@ = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters oy inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

“a7 All letters intended for insertionin Tuk ENGInggr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof os good faith. No notice 
whatever can be taken of y 8 icati 

sar ~=Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. H. (fernosand).—So far as we know, the Mode is at present the 
fastest vessel in any navy ; that is to say, she has attained the highest 
trial trip speed. 

X. J. V. K. Q.—There is no difficulty in soldering cast iron with an 
ordinary tinman’s bit and resin as a flux. The tinning of cast iron 
pots and pans is a very simple operation described in almost every 
book of workshop receipts. 

J. E. H.—tThere are several apparatuses of the kind, both fixed and port- 
able, some of which we have described in our columns—see Supple- 
ment, November 17th, 1899. Whether they are on the market or not, 
if patents have been taken, your money would be wasted, so that in 
any case you should make a “ search" at the Patent-office. 








INQUIRIES, 
CALCINING GAS KILNS. 
Sin,—Can any of your readers give me information about blast furnace 
gas-fired calcining kilns, or where to obtain information ? 


Doncaster, September 15th. CALCINING. 





ERECTION OF STATIONARY ENGINES. 


Sir,—Can any reader recommend a book dealing with the erec- 
tion and lining up of stationary plant as opposed to locomotive 
practice ? 


September 28th. Cc. M. 








MEETING NEXT WEEK. 
Society or Encingers.—Monday, Octover sth, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘‘ The Hennebique 
System of Concrete Construction,’ by Mr. Augustus R. Galbraith. 








DEATH. 
On the 18th ult., at his residence, 12, Spencer-road, Wandsworth 
Common, suddenly, of heart failure, Georce Witiiam Usiit, A.M.LC.E., 
aged fifty-six years. 
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THE ATLANTIC STEAM SHIPPING TRADE. 


Ix another page we publish the terms of an 


agreement between the Cunard Company and 
the people of Great Britain and Ireland as re- 


presented by the Government. At the Cutlers’ 
Feast in Sheffield on Tuesday night, Mr. Balfour, 
amid cheers, gave particular prominence to this 
agreement. It has been received with the utmost 
satisfaction throughout the country. It is, indeed, 
worthy of our best traditions; and the more care- 
fully it is studied the more will it commend itself to 
those who have the interests of the nation at heart. 
It would, we think, be impossible to convince 
Englishmen that when Mr. Pierrepont Morgan 
established the Atlantic Combine he did not strike 
at the maritime supremacy of this country. Much 
that was sensible, much that was foolish, has been 
said in defence of his policy, or by way of minimising 
the apprehensions that were felt at this side of the 
Atlantic. But writing and speaking in this direction 
was in vain. It was felt that, as we have very fully 
explained, the operations of a skilful financier with 
unlimited money and credit, and boundless ambi- 
tion, were in a way quite as much to be feared as 
was the influence of Napoleon Buonaparte in the 
affairs of the world. The comforting reflection was 
that England had always, when the danger came, 
arisen to meet and overcome that danger. The 
agreement with the Cunard Company is the best 
possible reply to Mr. Morgan’s attack. 

Many years ago Dr. Dionysius Lardner said 
publicly and wrote that a steamship line to New 
York from this country could not be made to pay. 
A hundred times has it been asserted that he stated 
that it was a physical impossibility to run steam- 
ships between the two countries. Asa matter of 
fact, he never said anything of the kind. The 
accuracy of his conclusions was demonstrated by 
the failure of the first companies who undertook the 
work ; and it was only by the aid of subsidies paid by 
the Government that the steam shipping trade of the 
Atlantic was developed. All the facts are in print, and 
need not be reproduced here. Lardner was right. 
No progress was made until Samuel Cunard, the 
Canadian founder of the present company, succeeded 
in obtaining from the Government a subsidy of 
£60,000 a year, in return for which he carried the 
mails between the two countries. It was soon 
found, however, that this sum was not sufficient, 
and the subsidy was increased in 1851 to £145,000 
a year, or, curiously enough, within £5000 of the 
sum mentioned in the new agreement. During the 
four winter months— December, January, February, 
and March—there were two departures per month 





from™“each side, and during the remaining eight 
months there was a departure once a week. Nor 
did the Cunard Company stand alone. It was 
found to be impossible to maintain other lines with- 
out Government assistance ; and the total annual 
subvention reached no less than £724,835, of which 
sum the West India Company had £240,000 a year, 
and the Peninsular and Oriental Company £219,825, 
We mention these facts because they show that the 
Government of to-day is not acting without ade- 
quate precedent in the present case, and they have 
a somewhat important bearing on the future of the 
Atlantic trade. 

In 1851 the average consumption of coal per 
horse-power per hour in an Atlantic steamer of the 
best type was 6lb. In the present day it is little 
over 141b. But the consumption per mile is greatly 
augmented by the enormous increase in speed. It 
seems to be certain that even the best modern 
steamers cannot be run with profit at 20 knots an 
hour. At or about that speed they cease to be self- 
supporting, and external aid must be provided from 
some source. That is to say, a high-speed service 
in the present day is no more commercially possible 
than was a steam service of any speed in the days 
of Dr. Lardner. The mechanical conditions are 
not quite the same; but the enormous advance 
in economy of fuel which has taken place during 
the last fifty years is unable to countervail the cost 
of augmented speed. The German Atlantic steam- 
ships are subsidised by the nation, or they could 
not maintain their record. The new position 
in the Atlantic passenger trade deserves the care- 
ful attention of Mr. Morgan. His ships will 
find themselves in competition with the splendid 
fleet of the Cunard Company actually existing, 
and with two enormous vessels to be constructed 
without delay, which will beat the German 
ships, to say nothing of the old White Star 
boats. It is not easy to say what are the present 
relations of the American shipping combination 
with the German lines; but assuming that these 
boats are, with the aid of their subvention, worked 
at some profit, it remains to be seen how the vessels 
of Mr. Morgan’s fleet will get on in the face of the 
subsidised Cunard Company. The loan by the 
British Government to the Cunard Company of 
something like £2,000,000 sterling is a very in- 
teresting feature in the progress of events. It may 
serve to convince Mr. Morgan and his backers 
that, if need be, even the boundless wealth of Great 
Britain might be available to maintain our mer- 
cantile shipping supremacy. 

Three events have recently occurred which may, 
perhaps, do something to silence those who have 
chosen to tell the story of Great Britain’s lack of 
energy and approaching ruin. The first of these is 
the defeat of the American Tobacco Combination, 
which, had it been successful, would have practi- 
cally placed the whole trade in American hands. 
The second is the publication of the half-yearly 
Revenue returns of the country, which show an 
increase of something like £7,000,000 as compared 
with those for 1901—a result which could not 
possibly have been secured unless the nation had 
been prosperous. The third is the signing of the 
Cunard agreement, which is sufficient evidence that 
both the will and the power exist among us to take 
care of our commercial interests. It cannot fail, 
indeed, we think, to have a very far-reaching effect, 
and may serve to convince enterprising American 
capitalists that the sentiment, “ England for the 
English,” is not dead among us. It may be that 
certain antiquated theoretical political economists 
will regard with disfavour the payment of a subsidy, 
and the advancing of loans to the Cunard Company. 
Their vaticinations may be disregarded. When 
danger threatens, the resources of a nation can 
always be legitimately employed in its defence. In 
the present case the sum involved is absolutely 
insignificant, as compared with the revenue of the 
country, and its expenditure represents an exceed- 
ingly prudent policy. 


SUBMARINE WARFARE, 


AN important step in our knowledge of French 
submarines is to be made out of a recent article in 
the Journal des Débats. The gentleman responsible 
for the compilation seems to have succeeded in 
“ drawing’ a few people able to speak at first hand, 
and whatever opinions such may hold demand our 
earnest attention. The first on the list was 
Monsieur Arsonval, a member of the Institute, who 
is professionally concerned with submarines and 
their improvement. Speaking in this capacity, 
Monsieur Arsonval says that French submarines 
can remain submerged as long as ever they like; it 
is only necessary to order the time, and the result 
can be achieved. This, presuming that no patriotic 
enthusiasm is imported, means, presumably, that 
the liquid air experiments have succeeded; for a 
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submarine’s capacity to carry a compressed-air 
reserve seems decidedly limited. 

M. Arsonval’s second point is that French sub- 
marines are much (sic) in advance of any others. A 
similar dictum, of course, substituting “ British ” for 
“ French,” is officially made in this country, and the 
French expert seems as little inclined to say why 
as are our own authorities. All he says is: ‘ Let 
any one give us a submarine navigation problem, 
and we have at hand all the means to solve it.” 
Here, undoubtedly, we have the scientist rather than 
the man of war speaking. The last Cherbourg experi- 
ments proved conclusively that with the hostile ships 
under weigh the submarine is greatly hampered. The 
French may be able to solve this problem in due 
course ; but they will have to double or treble speed to 
do it. A third point is made over the employment of 
electricity as a motive power instead of gasoline. 
On this point no one in this country can speak 
authoritatively. Gasoline undoubtedly leaves much 
to be desired, the fumes of it being abominable; 
but if half the tales are true, the crews of French 
boats hardly have a picnic time under water. If 
French submarines have any superiority here it is 
probably of a fractional order. 

The fourth point is the one of most special interest 
in this country. Says M. Arsonval: “As to the 
destruction of submarines—at least of ours—-by 
torpedoes, &c., I answer in a single word. Let me 
laugh!’ Having given his “single word,” how- 
ever, he proceeds to expand, and explains why he 
desires to be merry. In brief, the reason as given is 
that “it is first of all necessary to know where the 
submarine is, and knowing—were it possible—be 
assured that it will remain, and not go away.”’ This, 
no doubt, is amusing, but hardly as the scientist 
sees it. Using a periscope, a submarine is relatively 
a perfectly visible object. The ostrich, by hiding 
its own eyes, believes itself unseen; but as a canon 
of submarine operations this particular system 
seems no more likely to succeed with the boat than 
it does with the ostrich. And if the periscope be 
not used, then the boat is playing blind man’s buff, 
unless it continually pops up to take bearings. Any 
destroyer sighting it so should be equally able to 
take bearings for the next appearance—a submarine 
boat having far too little speed to go any way save 
the shortest at a swifter foe. No doubt what 
M. Arsonval really means is that in his opinion the 
periscope is too small to be sighted at the relatively 
large distance that constitutes torpedo range. 
Theoretically it may be, but in practice the nautical 
eye trained to detect infinitesimal objects, is not 
very likely to fail over a periscope. 

Having delivered himself of his laugh, M. Arsonval 
proceeds to make his really important statement, 
the gist of which is that the French submarine 
relies chiefly on its moral effect. Stripped of 
all verbiage, this is really the sum total of his 
remarks so far as practical warfare is concerned; 
and a similar conclusion having been arrived 
at independently over here, this sum total of 
a French enthusiast’s verdict is worthy of very 
careful note. Undoubtedly this moral effect is 
going to be serious—at first, at any rate—but we are 
sceptical of an effect that is going to be all moral and 
nothing else. In a week or so it would wear off. 
The atrophy of any terror, once people get used to it, 
is visible in every walk of life. Volcanoes exercise a 
terrible physical as well as moral effect ; but people 
in voleanic regions persist in selecting the sides of 
volcanoes as desirable building plots. They grow 
callous. If the submarine is going to have no 
physical effects, callousness is likely to grow 
abnormally quickly. Some appreciation of this 
appears to possess the writer of the Journal des 
Débats revelations, for, leaving Monsieur Arsonval 
to laugh, he proceeds to give extracts from the letters 
of an officer of the Fulminant, which was ‘“‘chased”’ 
by four submersibles last July. According to this 
officer—who has a picturesque style, if nothing else— 
when thus chased, “our men were absolutely 
enervated.” Their pulses, according to the surgeon, 
rose from eighty to a hundred or a hundred and 
twenty. The men screamed an alarm at every 
shadow, and any loaded guns went off by themselves. 
The officer who relates the matter “ breathed with 
difficulty.” This is all very dramatic, and is one of 
two things. Either the French officer was amusing 
himself at the expense of the writer of the article, or 
else the French navy is in a terribly hysterical state, 
eminently suitable for the operations of our sub- 
marines against them. Four dozen submarines 
might execute sham manceuvres round a British 
ship without a soul on board having to get the 
doctor to feel his pulse; nor would anyone 
‘‘breathe with difficulty,” save, perhaps, the doctor 
ordered to diagnose the effect of submarines on 
pulses. Thus regarded, the matter looks frankly 
ridiculous to our eyes, and we suppose that 


few, if any, people in this country will read of 
the perturbations on board the Fulminant without a 





laugh. But the matter has also its serious side; 
and this side is one of extreme importance. Dis- 
counting half the excitement on board the Fulminant 
as “artistic licence,” there are many sufficiently 
similar instances to indicate that the presence of 
submarines has an effect on French nerves quite 
apart from the war side of the matter. M. 
Arsonyal’s conclusion about moral effect is, on the 
face of it, a real belief, and more than an individual 
opinion. We can only surmise ; but it is impossible 
not to suspect that there is a strong connection 
between French enthusiasm for submarines and 
French observations on French crews having to 
meet them. Thence it is a fairly logical step to 
assume that it is on this that they are building. 
“Submarines excite our men enormously, even in 
peace. Therefore, they should excite all possible 
enemies. ‘Therefore, the moral effect of their mere 
existence will be supreme in the next war. There- 
fore, toujours les sous-marins, et encore les sous- 
marins. Vive la gloire!” 

It is impossible not to conclude thus. The 
principle is not a bad one. It is that upon which 
the bucolic dwellers in Arcadia proceed when they 
erect scarecrows to frighten small birds. But it 
does not necessarily promise well for the practical 
success of submarines against less impressionable 
sailors, while it would certainly seem to indicate 
that, in assuming the necessity to worry about 
practical requirements, we have overlooked the 
main objective, and to that extent are behind the 
French. We may hasten to add that this is not 
“writ sarkastic.”” The proper use of any weapon of 
war 1s that for which it is best fitted, and the 
French are, of course, compelled to judge by the 
effect on their own people. Hence the importance 
to us of the article to which we refer. But, so far 
as British sailors are concerned, a blank will 
certainly have been drawn; and, all told—allow for 
literary licence as we may—the submarine, so far 
as France is concerned, would seem to be per- 
manently located in the same category as the 
dynamite gun, or the ferocious eyes that the 
Chinese were wont to paint on war-junks. In fine, 
weapons intended to have their practical effect by 
indirect means; weapons that trust to the nerve 
effect of what they might do rather than of what 
they actually will. This distinction is an extremely 
important one, and it may certainly be placed to 
the credit side of our neighbours across the Channel 
that the notion of their working out the “ bogey idea” 
scientifically had not previously been suspected 
over here. In the fact that this is the prime 
objective may be found, perhaps, the true explana- 
tion of M. Arsonvyal’s ‘“‘ Let me laugh.” 


MUNICIPAL ENTERPRISE. 


A sERIEs of articles published in the Times during 
the past month on ‘“ Municipal Socialism” has 
attracted well deserved attention to a most impor- 
tant subject. It will be remembered, perhaps, that 
many of the facts were brought before the world in 
the minutes of evidence taken before the committee 
of the Institution of Electrical Engineers a few 
months ago, and reported in our pages. It is not 
necessary that we should go at all into the discus- 
sion of the questions raised in the columns of our 
contemporary. With, for example, the influence of 
socialistic theories on municipal policy we have, 
at present at all events, nothing to do. We do not 
propose to discuss motives; but something may be 
said with advantage about acts and facts which are 
the result of influences to which sufficient weight 
has not as yet been attached. In a word, we think 
it may be shown that municipal enterprise is the 
result of causes with which Socialism has nothing 
directly todo. Thus, a given work may be under- 
taken—say, the erection of a public building. The 
details of labour and the wages paid may be settled, 
perhaps, on socialistic principles; but we must seek 
for the inception of the scheme in a different 
direction. 

In all great towns, at all events, there are three 
lines of thought represented by the policy of the 
inhabitants. There is the progressive party, small 
in number, intensely energetic ; there is the multi- 
tudinous neutral or Gallio party, which only 
wishes to be let alone; and, lastly, there is the 
somewhat aggressive conservative party, which 
is opposed to all changes of any kind. This party 
has been colloquially termed “ the good enoughs.” 
The definition is far more accurate than that sup- 
plied by the word “conservative.” The folk who 
belong to it hold that what was ‘good enough for 
their parents is good enough for them,’ and 
violently oppose all changes of every kind in every- 
thing. Now, it is clear that, so far as the two 
latter parties are concerned, no improvements, or 
so-called improvements, of any kind would be 
effected in a town. Electricity would not take the 





place of gas in lighting, or of horses in pulling 





tram cars. Sewage would be left to take care of 
itself. It is not too much to say that the great 


modern city is always the result of the labours of 
progressive people, whether members of the Coy. 
poration or Town Council or not. To a very great 
degree in the past the world has been indebted for 
aul its improvements and developments to private 
enterprise. Certain more or less adventurous 
spirits see a prospect of making money by lighting 
a large town with gas. They obtain the necessary 
legal powers. They build gasworks, and they, so 
far, develop the town. The neutral inhabitants take 
no action in the matter. They take the gas, how. 
ever. The progressive party are delighted. The 
“good enoughs,” in a solid minority, are bitterly 
opposed to the innovation; but the town is well 
lighted. After a time the progressive party want a 
further development, and here we come to that 
aspect of municipal enterprise to which we haye 
referred as not having received sufficient atten. 
tion. Up to a comparatively recent period 
all municipal improvements, such as gas supply 
water supply, electric lighting, tramways, and many 
other matters of subsidiary importance, have been 
carried out not only by private money but by private 
enterprise. To this private enterprise and its cesga- 
tion, not nearly sufficient importance has been 
attached. The England of to-day would not be 
what it is in any sense if we had been depending as 
a nation on municipal enterprise for development, 
Enormous sums of money have been invested by 
the public at large in carrying out improvements in 
London, and Birmingham, and Manchester, and, in 
a word, all over the country. Of late private enter- 
prise has done next to nothing in these directions, 
We seldom hear now of the formation of a public 
company to light a large town, or to supply a city 
with electric tram lines. There is no longer enter- 
prise manifested in these directions. The company 
promoter is either dead, or he knows he could not 
sell shares in concerns of this kind. This is a 
feature of modern finance which deserves careful 
consideration. The political economist may profit- 
ably set himself to consider the results, and if 
possible ascertain the reasons which have led up to 
this definite rejection of town improvements as 
trustworthy investments. It is forgotten by those 
who are opposed to municipal enterprise that in 
most cases in the present day, unless the Corpora- 
tion or Town Council effect important improvements, 
no one else will. Saltallington may remain without 
a single tramway, and Burlingwood without gas to 
the end of time, unless the corporations of these 
important if elderly towns take the work in hand. 
The noteworthy feature of the whole matter is that, 
although it is impossible to get capital which has a 
reasonable chance of earning 6 or 7 per cent. when 
representing shares in a public company, Salt- 
allington or Burlingwood has not the least difficulty 
in getting all the money needed in the form of a 
loan at 4 per cent. chargeable on the rates. 

All this, put into a condensed form, means simply 
that in the present day the citizens of great towns 
and little towns alike will not spend their money in 
carrying out improvements; they will not take 
shares in companies; they will not spend money 
directly or indirectly; they seek investments of 
a different class; and so it comes to pass that 
no improvement at all would be made were it not 
that the Town Councils or the Corporations compel 
the inhabitants to spend money by borrowing the 
requisite capital and forcing the inhabitants of the 
town to pay for it in the shape of rates. To all 
intents and purposes the Corporation of Saltalling- 
ton is neither more nor less than a public company 
which possesses the power of compelling every 
rateable inhabitant to become a shareholder. His 
rates are the calls on his shares. The reduction, or 
supposed reduction, in some of the municipal out- 
goings are the dividend received by the shareholder, 
who, besides, enjoys the benefit of the improvement 
effected. Nothing is easier than to find fault with 
Corporations. Moreover, in most cases they 
richly deserve the worst that can be said of them. 
But it ought not to be forgotten that, however 
faulty the ways and methods of the Councils may 
be, such is the lack of enterprise that unless the 
Council compelled the populace to carry out im- 
provements they never would be effected at all. 

The question which crops up here is of the utmost 
interest and importance. Why is itthat private enter- 
prise will nolonger haveanything to do with municipal 
work? Is the utter stultification of municipal enter- 
prise as a means of rational investment of capital 
due to the action of Parliament, or to municipal 
policy, or to labour? A search for the answer to 
these questions will take the political economist over 
a very wide range, and, if honestly carried out, 
cannot fail to place many points of municipal policy 
in a light somewhat different from that which now 
illumines them. We venture to say that tke 





municipal socialism so sharply criticised of late 
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would never have come into existence had it not 
peen for the persistent opposition that the British 
Parliament at all times, and in the hands of Govern- 
ments of every shade of policy, has offered to all 
advances made or proposed by engineers. “The 
yood-enoughs” invariably have a working majority 
in both Houses of Parliament. 


+e 
IRONWORKERS WAGES. 


Ir is satisfactory to know that industrial peace is 
ensured in the chief centres of the British iron trade up 
to the end of November. Itmay be remembered that not 
long ago the ironworkers in the Mid!ands made a claim 
for an additional 6d. per ton for puddling which it has 
been the custom for many years past to grant in the 
Midlands as a “ set off” to what are known as Northern 
extras.” It was decided by the employers that if the 
next ascertainments in the North and Midlands respec- 
tively did not automatically place the men in the latter 
district at 6d. above those in the former, that this should 
be done voluntarily by the Midland Iron and Steel Wages 
Board, whether the sliding scale warranted it or not. 
Both these ascertainments have just been published, and 
since the desired relative positions are not secured by the 
new figures, the Staffordshire Board have been as good 
as their word, and have made the special concession as 
promised. Wages in the North of England are un- 
changed, since although the net average selling price for 
July and August, namely, £6 3s. 11°08d., is a little im- 
provement nearly 8d. per ton—over the two previous 
months, yet under the Northern sliding scale thisincrease 
js not sufficient to carry a rise in wages. In South 
Staffordshire there would likewise, under ordinary cir- 
cumstances, have been no alteration, for although the 
pew average selling price of £6 18s. 4:0ld. shows an 
increase of 6°12d. upon the preceding average, yet this 
under the Midland sliding scale is not sufficient to raise 
wages. If no special action had been taken, therefore, 
puddlers’ wages would have remained as previously at 
ts, 6d. per ton, or only 3d. per ton above the North. 
The Midland board, however, have conceded another 3d., 
thus raising wages to 8s. 9d., which gives the Stafford- 
shire men their desired 6d. as a “set off” to the Northern 
“extras.’ The new wage of 8s. 9d. begins on Monday, 
October 6th, and continues until Saturday, December 
6th. The two chief iron-making districts of the kingdom 
appear therefore to be assured of amicable industrial 
relations well into the winter, which is certainly a very 
satisfactory feature of the iron outlook. It is also good 
news that in both parts of the country the aggregate 
bimonthly production shows a slight improvement 
upon the two months preceding. 


CHEMISTRY IN GERMANY. 


Ir would seem that chemistry in Germany—about 
which so much has been heard to the disparagement of 
Great Britain of late—is not uniformly successful as an 
industry. At all events, one very large firm has got into 
difficulties, and it is said that arrests have been made ; 
certain directors being accused of the perversion of funds 
to the value of £25,000. lt may be worth while to 
repeat here that the progress of the chemical! industry in 
dye stuffs in Germany was in no sense due to technical 
education, but to something of far less ethical merit. 
Ina word, the dyes in question were invented in this 
country. Germany at that time did not grant patents 
to foreigners, and the invention was quickly appropriated 
and worked up. Possibly this was legitimate trading. 
Probably most of our readers, in common with ourselves, 
will think that it was not. But in either case it 
seems hard that the invention should first have been 
quietly appropriated, and then that British chemists 
should be accused of ignorance and incompetence because 
they had not made it. 
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The Encyclopedia Britannica, vols. 27 and 28, being the 

— and fourth of the new volumes. London: The 7'imes, 

902. 
Tue third and fourth of the new volumes of the 
“Encyclopedia Britannica’ contain many subjects of 
interest to engineers. Taken on the whole, they may be 
considered as being of equal merit with the first two 
volumes of the new series. Judging from those portions 
which are of special interest to our readers, the choice of 
authors for the various articles has in the main again 
been judicious. Indeed, those responsible are to be con- 
gratulated upon their good fortune in securing the help 
of men, who, while being recognised authorities, are not 
wont on the first opportunity to rush into print. There 
are, however, one or two points which we may be per-, 
mitted to criticise without laying ourselves open to the 
charge of carping. In the first place, it is noticeable that 
the majority of engineering or allied subjects are treated 
of by Professors. We have not one word to say against 
any one of the Professors who have so contributed to 
make up an excellent whole. They are, without exception, 
men of eminence and world-wide reputation. But they 
are Professors. The didactic element cannot entirely be 
eliminated from their writings; and though, as far 
as we have been able to discover, they are with 
one or two minor exceptions brought up to date and 
carefully prepared, we miss in several instances 
the valuable touch of the practical man. Of course, 
in seeking the practical man there is always the 
danger of finding one who has an axe to grind. This, 
however, has been avoided in all save perhaps a single 
instance, and among the non-professional writers are 





some of the foremost men of their day. Then, again, 


one subject—electricity—-a subject which has grown to 
vast proportions since the publication of the last edition 
of the “ Encyclopedia ”—is to too large an extent written 
by one man. However competent a man may be to speak 
with authority on the theoretical side of an industry, his 
writings on the practical aspect cannot be expected to 
carry equal weight. In the instance to which we have 
alluded a Professor of undoubted standing in matters 
theoretical, besides writing on the theory of electricity, 
also discourses on a division of its practical applications. 
We cannot help thinking that a better man might 
have been found for that purpose. On the other 
hand, a somewhat new departure has been made 
in retaining the services of several American engineers 
of high standing. An instance of this is that of lifts—no 
longer called lifts, by the way, but elevators. The 
Americans have undoubtedly a greater variety of ex- 
perience in this branch of engineering than we have, and 
the article has, perhaps, on this account, a value 
greater than it would have had were it written by a 
British engineer. Other subjects are dealt with—and 
well—by engineers from “the other side,” and, on the 
whole, we are inclined to think that the innovation has 
been an advantage. 

It would be impossible for us to discuss at length 
all the engineering topics which find place in these two 
new volumes. Some of these we should have liked to 
see amplified ; some, perhaps, curtailed. We should have 
thought, for example, that there was much more to say 
about the progress of the steam engine than is contained 
within the space devoted to this subject. On the other 
hand, there are given on occasion masses of wearying 
figures which seem needless. We notice also a ten- 
dency in places to disregard the work of foreigners. It is 
one thing to have foreign practice thrust down one’s 
throat at every turn, and quite another to barcly recognise 
the doings and excellent work of our neighbours on the 
Continent and abroad. It may be ignorance or it may be 
insular prejudice which is at the root of this. We are 
inclined to think the former, for the writer of the follow- 
ing sentence—*“ hence for high-voltage transmission of 
power over very long distances the continuous-current 
dynamo must yield in convenience to the alternator” 

-must have been unaware of the successful high- 
tension series transmission plants which have been 
at work for years in Italy, Switzerland, Russia, Norway, 
France, and Spain. In the same way we fail to 
find in the article on “ Destructors,” though dis- 
tinctly able as far as it goes, any reference to the 
various processes which have for some time been 
efficiently worked in America, whereby the grease from 
household refuse is reclaimed before the remainder is 
destroyed. It may be that the author of the article did | 
not consider this matter as coming directly under the | 
heading of destructors. This is, of course, a matter of | 
opinion. | 

But these criticisms notwithstanding, these two volumes 
contain matter of sterling value. In nearly all instances 
that we have tested them we have found the articles to | 
embody the latest information on the subjects to which | 
they refer. 
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| 
SCIENTIFIC CLASSIFICATION OF LOCOMO.- | 
TIVE TYPES. 


Tue features determining the ‘‘ type’’ of a locomotive are 
principally the number of its wheels and the position of its 
cylinders. In the United States the number of the axles is 
taken as the basis for classifying types, and for each one of 
which a distinguishing name, ‘‘ Mogul,’’ ‘‘ Consolidation,”’ 
‘¢ Atlantic,’’ ‘‘ Prairie,’ &c. &c., has been given. These 
names being of purely local intelligence, a better system 
understandable in any language, and consisting of cyphers 
only, without any resort to names of any kind, is desirable. 
The Continental system is available for this, and by a very 
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slight modification consisting of replacing. the number of 
axles in the locomotive by the total number of its wheels. 
Thus, instead of terming a four-coupled bogie locomo- 
coupled engine, we could as comprehensively 


ae 
Ive & | 


say ‘‘a : coupled engine,’ as shown in the following list, 
which comprises all known types, andsome which are not yet 
generally known. So much for the wheels. For the cylinders 
it would be very easy to add to the formule the initial letter 
of Single (single expansion), of Exterior (outside), and 
of Interior (inside), so that their purport might be intelligible 
in all Latin-speaking countries. Thus, for a single-expansion 


» 
outside-cylinder engine, the classification would be SE 
(two cylinders, simple, exterior) and a two cyiinder com- 

9 
pound with outside cylinders : GK (two cylinders, com- 


” 


pound, exterior). The same, but with inside cylinders, C 
(two cylinders, compound, interior). For a four-cylinder 
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single -expansion epgire ; or fora four-cylinder compeund 
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CLASSIFICATION OF LOCOMOTIVES 


D 
2 (Duplex) 


/ 


8 - 
ig (upie:.) 





*- When the exceptional case occurred of all four cylinders 
being outside, as in tandem, duplex, and in Vauclain’s 
4 4 1 a 

ordinary machines, we could have CT GD CV With 
a little general use, after arrangement with Continental loco- 
motive engineers, the formule would become very com- 
prehensive. Thus, a Fairlie or Mallet duplex locomotive, 
having four cylinders and twelve coupled wheels, would be, 

12 : P 
(four cylinders, single, or simple, 

12 4 12 catia 
expansion, duplex, 7a coupled) and 3D (four cylinders, 


_ 12 

compound, duplex 3 coupled). 
A four-cylinder compound engine with four coupled wheels, 
a bogie of four wheels, and a single pair of trailing wheels 


1 
4 4 .. Ifa further 
10 


below the fire-box would be; 3 refine- 


ment were needed, a cypher could be added to indicate if the 
four cylinders were all in the same transverse plane, as in the 
Webb, the Adriatic, the Vauclain, the Gdlsdorf, or the Van 
Borries, or whether, as in the French plan, placed for driving 
on different axles. ? 

The list of locomotives given on page 104, August 1st, is an 
instance of this classification, but minus the ‘‘feet’’ and 
‘‘ inches ’’ therein introduced by the printer. 
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THE FRENCH ARMOURED CRUISER 
KLEBER. 


Tue Kléber, just launched at Bordeaux, is one of three 


7700 tons cruisers, the others being the Desaix and Dupleix. 


She has been a long time on the stocks, but this is due to the 
fact that she has been practically completed before being set 


afloat. 
were all on board when she was floated. 


The ship is of special interest in that she represents an | she can fight the Kléber or not as she pleases. 
It is one little loved in France, where | to so please, her battery is so overwhelmingly more powerful 
she has been severely criticised as too weak for modern | that the Kléber might never get ina reply, and that applies 
How she compares with other ships will be seen from | 


entirely novel type. 


war. 
the following table. :— 


That is to say guns, armour, machinery, and boilers 


of water tubes, is a probable advantage. 


and, skilful or not, stokers will weary. Deck hands can work th 





| the next point in her favour. She has speed. 


Suppose he 


to most of the other ships in the comparison. 
It is not, indeed, easy to see the Kléber’s use. 











with, she has cylindrical boilers, which, in the present stage 
Other things apart, 
the cylindrical boiler is easier to stoke, for it needs less skill. 
Skilful stokers are certain to be short in all navies in war time, 


‘*tanks’’ wellenough, but not watertubes. Therefore, ‘ tanks’’ 
havea war value peculiarly their own. Still, as the Esmeralda, 
probably carries cylindrical only because water tubes had 
hardly ‘* come in ’’ when she was built, we may well pass to 
In a word, | die. 


Her belt isa 


————— ee 
but to put the head directly in compression, as wil] | 
from Fig. 2. he end view—Fig. 3—illustrates the way j 
which the head is driven from the spindle. By the method 
adopted the head is allowed to move freely with the least 
e | possible friction. With regard to the opening and closiay 

motions, it may be explained that the screw that is eine 
cut draws off the levers from the collar, when the ture 
becomes stationary. Immediately the levers leave the Colla 
the springs draw them down to the shank, thus opening the 
The closing motion is effected by the lever at the side 
r|of the head. When this is drawn back it comes into contact 
with the studs let in in the side of the chaser carriers and 
draws them down until the end of the lever is clear of 
the collar. The springs, which are under tension, then 


de Seen 


draw back the head ready for screwing again. Other 
features in the design of the apparatus will b readily 


understood from the illustrations. Amongst advantages 
ba) 


Name A Kleber Bayan 75 Esmeralda Garibaldi class abut - Ss ie AY. ys 9 ? ie ee ae +s 
Nationality French Russian Austrian Chilian Italian claimed for this die head is that, as it 1s not rigid with the 
Where built TD ee ie eS ohn og Ag Ee ae a Racnce Rance yeah, Elswick Ansaldo shank, but has play to allow the die to follow the work, there jg 
SM RIUR, «< cte ahN  he aY “gge eel Get ttn 7700 7800 7400 7000 7400 little risk of damaged threads. The chasers ar simple 
J ee on “= 33} — a 7 easily fixed, and adjustable, and not expensive to renow, 
Draught (inca) 24 22 214 20} 23 
SNR oo) cae hs Eight 6-4in. Two sin. Two ?-4in. Two Sin. One 10in, ao 

Four 4in. Eight ¢in. Five 7-6in. Sixteen Gin. Two Sin. ——————----—-~} fe” 

Ten 3-pdrs, Twenty 3in. Four Gin. Eight 3in. Fourteen éin. 

Six 1-pdrs. Seven small Eight 2-7in. Nine 6-pdrs. Two 3in, 


Fifteen small ‘Two 3-pdrs. 


Eight Maxims 
2 


Ten 6-pdrs, 
Eight 1-pdrs. 





Torpedo tubes (submerged) None | 2 2 None 
” (above water) 2 3. None 1 4 
Boilers 29 ee Niclausse Belleville Yarrow Cylindrical Belleville and 
Niclausse 
Indicated horse-power wa, dei iaa Nnewiiny os 17,100 17,000 12,300 16,000 13,500 
BeUeeme WOU, EB. a tte anu ioe 21 2 2 22-25 20 
NR ne Spe .. aa. mie ee 3 2 2 2 
RA ee ee 4—2in. 8—4in. 2—64in. Gin. 4}- in. 
Proportion of belt length .. ..  .. ide sacle SAR, elo telat Complete ve i 3 Complete 
Armour, lower deck side .. 2... 60 05-0 oe ce ve oe None 3in. Sin, None Gin. 
” deck... EP Wea ne leis: Onis etd Cae SS 2}in. 2in, iin. and 8}in. 2in. Thin 
oS eae eee sp arcpe ied ee _ _ Tin. Sin. Nil sin. 
» Ps casement a nC — Tin, tubes din. thin. bin. 
oi ee ee ee ee ee ee fin. 3in. in. Nil éin. 
2 a (bases). . din. 3in. S}in, Ni éin. 
Coal (normal), tons a 880 750 _ 820 550 650 
» (maximum), tons 1200 and oil 1100 and oil Uncertain 1350 1200 and oil 
In this list the Kléber certainly does not look well. The good substitute for a protective deck, but if ships had only 


6-4in. is only a 100-pounder, and therefore better than the 
Gin. only in penetration. The difference in this is scarcely 
worth consideration. 

If we commute the broadsides to the value of 12-pounders 


(6in. = 4, Sin. = 6, 10in. or 9:4 = 8) the ships we have 
compared stand as follows :— 
1. Esmeralda .. .. .. ye. cae, oe. St ae Oe 
2. Garibaldi Re nia “We “a-ak ne ibaa aaa Site 50 
3, * Poe a pie hoc cae, oes nk aire ea See 
RS eee ee ere a ees 35 
5. Kleber ~ = $1 


Nor in armour protection is she much better; the relative 
merits being :— 


water line hits to fear, they would be in little danger in 
battle. She lacks the protection of the Garibaldi and ‘ E,”’ 
and, sound as her system of gun mounting may be, the rest of 
her would soon be a wreck. Presumably she is, like our 
Diadems, mere'y an “‘ ordinary cruiser ’’ of an inferior type, 
too weakly gunned to be dangerous. 

Not, however, that the design is bad so far as the placing 
of the guns goes. Badly as, in our experience, twin guns 
seem to work, there is a deal to be said for a non-distributed 
armament. The six broadside 6:4in. will certainly take longer 
to disable as they are than if they were all distributed. Ow 
objection is that they are too few, seeing how little armour 
there is, for they cannot afford that best of protection, a 
beating down fire. We dislike, also, the 4in. pieces, which 
seem to us to multiply calibres to no purpose, the more so as 
the 7:6in. usually carried in French cruisers is dispensed with 
in the Kléber for the sake of simplicity in armament. Twelve 
5:5in. would have been an infinitely better battery than the 
eight 6-4in. and four 4in. actually carried. 

It is worth noting, by the way, that the amidship guns of 
the Kléber are not placed to give an end-on fire. Very likely 
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1. Garibaldi 
- ae ied 
3. Bayan 
4. Kleber 
5. Esmeralda 
In speed the ships stand :— 
1. Esmeralda .. .. .. 22-25 (23 on trial) 
2. Kléber ne \ 
SE ica. nes Sat eed oes, cep ee) acs: eee 
5, Garibaldi a ee ee || ee a 










such a fire would have had a paper value only. _ Still, thei 


position is anything but ideal, for, wrecked by shell fire, the 
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FRENCH CRUISER KLEBER 


As the Garibaldi takes 13,500-I.H.P.to doa knot less than the 
12,300 estimated forthe Austrian, this vessel, though of better 
speed lines, is hardly likely to be much swifter. In the 
Garibaldi ‘‘ handiness’’ has been aimed at. The relative 
merits in this direction are :-— 

1, Garibaldi 
2, ©E” 

3. Esmeralda 
4. Kleber 

5. Bayan 

In coal supply, a vital thing for cruisers, the relative order 
with full bunkers is approximately very equal, and so need 
not be assessed. Taking the other figures, we find the order 
of general value works out as follows :- 


1. Esmeralda .. .. 1s wit.viper we <2 One 
2. Garibaldi .. .. var “oat ae .. 7400 ,, 
ets, SO ae ee er ae, eee 
4. Kléber .. 528 “4s Saki We Pie ie 
5. Bayan 7800 ,, 


It is certainly curious that the ships should thus work out 
in inverse order to displacement. It is, of course, an arbitrary 
placing, and must not be taken as meaning too much. Still, 
saving that the Bayan would find favour before the Kléber, 
this order is that in which probably the bulk of naval officers 
would select the ships for war use. Of course, by what one 


reads, the Esmeralda, with her unprotected guns, would be 
nowhere in the place for favour, but the drift of modern naval 
ideas tends to put her just where this list brings her. 

Let us imaging her engaged against the Kl¢ber. 


To begin 


superstructure in which they nest is likely to jam these 
amidship turrets very early in the action. 








AUTOMATIC DIE HEAD. 





THE accompanying illustrations show a new automatic die 

| head—Wharton’s patent—which is being made by Henry 
Wallwork and Co., Manchester. The special object in design- 
ing this apparatus, which is applicable to all kinds of 
automatic screw machines, and hand turret lathes, has been 
' to produce a self-opening, closing, and adjustable die head, 
which will not “ gape’’ at the chasers after it has been in 
use a short time—a common fault with ordinary die heads. 
In Fig. 1 we give a section of the apparatus parallel to the 
shank, and from this it will be seen that the levers—1 and 2— 
are directly over the chasers at one end, whilst the other 
forms a bearing on the shank collar, so that the levers take 
their bearing in the back half of the head—Fig. 3. It is thus 
| practically impossible to put any strain on the slides carrying 
the chaser head. The thrust formed when the screw is being 
cut is taken directly on the end of the levers. This allows 
the chasers to be cramped up securely. The adjustment is 
effected by means of the screws D, and a noticeable feature 
is that, should any pressure be placed on these screws, they 
are so arranged that the action is not to strain the thread, 




















WHARTON’'S DIE HEAD 


When required, the die head can be arranged to make taper 
threads for piping, &c. Four stock sizes are made, from 
No. 1, to screw up to din., to No. 4, to screw up to 2in.. and 
ull but the smallest size can be provided with roughing and 
finishing cuts. 





EXTENSION OF THE LONDON 
ELECTRIC TRAMWAYS. 


THe opening on September 13th of the Richmond 
extension of the London United Electric Tramway Com 
pany’s system marks another stage in the development of a 
great network of tram lines, the importance of which is 
hardly yet realised, perhaps, even in its own district. 

There has long been a horse-tramway from Kew to 
Richmond, but it stops near the station, further progress 
through the narrow and winding main street and over the 
old steep river bridge being at present impossible. The new 
line does not enter the town, but commences just over the 
bridge in question, near Morley-road, and in Twickenham 
parish. A good deal of widening and improvement of the 
high road has been effected past the Lebanon Park estate, to 
render « double line of rails conveniently possible, the tram 
way reaching the centre of Twickenham by York-road, and 
joining there a line going up London-road, past the station, 
to the Hounslow line at Bush Corner. This part has been 
completed and opened some few weeks from Bush Corner, 
which is between Brentford and Spring-grove, Isleworth, but 
has stopped at Cole’s Bridge, a little north of Twickenham 
Station, to enable the bridge to be widened and additional 
water pipes laid near the road to Whitton. It has now been 
carried up over the railway bridge and along London-road 
round to near Richmond Bridge, as stated. About an hour 
is taken on the journey from the latter point to Shepherd's 
Bush or Hammersmith, cars running alternately to cach 
place, a distance of about nine miles. 

This completed part of the section is, however, by 10 
means all that is in hand. A third line goes on from the 
triangular junction in Twickenham down King-street, where 
for a short distance the single line is interlaced, along the 
Staines road. This is still under construction, a good deal 
of property having had to be removed and the water-pipes 
lowered. For about a quarter of a mile beyond Clifden 
Gardens, however, the tramway is finished as a double line, 
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wood-payed, but soon ceases where the road passes under the 
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: : he London and South-Western Railway. 
reddington Tine & he sunk here before, when the ciljnes 
Alshough ¢ it requires further sinking to admit the tall tram- 
pies mane ‘he lowering of the water pipes makes it rather a 
cars, a0 dertaking. The heavy rains of the past summer also 
lay hea" sumping necessary. Foot passengers have to go 
rendere A arch, the road, which is only about 30ft. wide, 
under 8 rely stopped and traffic diverted another way. 
being hi work and the widening at Cole’s Bridge are being 
Both \ by Messrs. John Aird and Son. After getting under 
egper ond the tram goes along the left-hand, or Chertsey 
the me oT completed as a double line, turning off at 
hag Inn down Stanley-road towards Teddington. 
ie * length of interlaced single line is in this section, 
2 — First Cross-road and Walpole-road. Keeping 
str on towards Hampton, the line is partly single, with 
— laces, and vartly double, neither section being as yet 
pene the railway over-bridges east and west of Fulwell 
a That on the east side is being widened. Between 
poy portions of the tramway system, and in a field 
thee diately adjoining Fulwell Station on the north side, a 
ie car-ebed is in process of erection, It is about 120 yards 
he with fifteen lines of rails, all provided with pits for 
ae oT of the motor machinery underneath the cars 
The wallsare completed, but not the roofs. Access is given at 
both ends, but the priucipal approach is from the Teddington 

east side, the lines branching out directly after leaving 
pt high road. In the corner of this large area a 
red-brick power-house is situated, about 21 yards by 24 
it has a double ridge of roofing, with raised sky- 
jjghts. On this, the Hampton-road side, is a very spacious 
yard between the sheds and theentrance. At both entrances 
double curves are laid, so that cars can go in and out from 
vither direction without reversing. : 

The tramway will go on to Hampton Hill and round by 
Hampton Court, joining the other line passing through 
Teddington, and so to Kingston, but beyond Fulwell only the 
poles were deposited and the holes dug as far as Coburg and 
Burton roads, Hampton Hill, at the time of our visit. The 
rails are by Bolckow, Vaughan and Co., of Middlesbrough, 
and the ornamental castings of the standards by James Allan, 
gn., and Son, Kim Bank Foundry, Glasgow. Double side 
poles are mainly used, which spoil the appearance of the 
roads much less than, in our opinion, either centre poles 
or standards at one side only, and much safer for the 
voneral traffi: than the former. The gauge of the lines is, 
of course, the same as the already completed portions, viz., 
aft, Gin. Of the immense convenience and utility of these 
now lines, in a district still capable of great expansion, there 
can hardly be two opinions; but the effect upon the local 
railway traffic will be, we should say, decidedly serious. 


in siz? 








YARMOUTH AND LOWESTOFT 
DIRECT RAILWAY. 


Tue new line which the Midland and Great Northern Com- 
panies are making as an extension to Lowestoft of their joint 
system of Norfolk lines—formerly the Eastern and Midlands 
Railway—is now well advanced towards completion. That 
it will prove of great advantage to that system can hardly be 
doubted, seeing the importance of Lowestoft, both as a fish- 
ing port and a seaside resort. 

Turning out of the Beach Station yard at Great Yarmouth, 
the old single line on the level to the riverside has been 
utilised for a short distance, but reconstructed as a double 
line, and rapidly rises to cross the Caister-road on an em- 
bankment. As an electric tramway now exists in this road, 
the bridge was doubly necessary. Leaving the docks line 
just over the bridge, the new railway proceeds by embank- 
iment to a fine skew lattice girder bridge over the river Bure. 
This is a rapid tidal stream of considerable width, but only 
navigated by vessels with lowering masts, A land span is 
oa each side, over the towpath and ditch, both ordinary 
girder bridges. From here the Acle-road and the lines and a 
good deal of unused ground of the Great Eastern Railway, 
are crossed, a little outside the Vauxhall Station, by five 
spans of girder bridge. Two side drains are included in the 
Acle-road span. Another short break of embankment, all of 
it about here being grassed over and completed, and the 
formidable bridge, or viaduct, over the tidal lake called 
Breydon Water, commences. There are altogether five spans 
of this, the first three and the last being fixed lattice con- 
structions of great height, and the fourth turning upon a 
blu brick pier sunk in the river. This opening span is also 
of lattice type, and is now nearly finished. The riveting 
machines may be heard at work from a long way off, 
the sound travelling well over the water. Only a single 
line is arranged for over the whole of this bridge; the 
Interruption to traffic is not likely to be very great, and 
swing bridges have to be reckoned with in this part of the 
country. A long stretch of-low sandy embankment across 
marshy fields intersected with dykes comes after the passage 
of the Breydon Water. Some occupation arches of blue brick, 
three or four road bridges, and the East Suffolk line of the Great 
Kastern Railway, all crossed by girder work, are passed, and 
the high ground west of Gorleston Church comes in view. 
Some half mile before this a station is being built on the 
embankment, with sloping approach roads from the 
Corleston and Burgh Castle highway. It is intended to serve 
the north end of Gorleston, but seems too remote from the 
highway to Yarmouth, with its tram line, to be of much use 
for local traffic, Red brick and red tiled roofs are used here. 
A footbridge at the south end is provided. The bank is not 
= along here yet, nor is the ballast laid from this point 
rhythm. bridge, but preparations are making for com- 
. bing everything veryshortly. At the entrance to the cutting 
Fy Gorleston Church a road has been made under the line, 

¢ materials proving useful further on; a girder bridge 
B0es over. A short way in the cutting the permanent rails 
Ps i as a double line, from the southward. Curving to 
fos . ¢ age mostly in cutting through sandy stuff, a station 
sar e far end of Gorleston is found. This is the part which 

being stee most as a seaside resort, two considerable hotels 
The ete ose by and a great deal of house building going on. 
in ah cg platforms and buildings are virtually completed 
radeeure “sa and of the best modern design. A large space has 
pte a for sidings, and a goods shed of modest dimensions 
hall ie ¢ raffic will come later on, no doubt. The booking 
an entirely separate from the platform buildings, being up 
packs eg level just over the bridge. An iron footbridge 
sseth 4 age over to the up side, a wooden awning covering 
fittings ‘th € down platform. Except the signals and their 
‘oan » a station is practically finished, and will be able to 

“ommodate a good déal of excursion and other traffic. Tho 
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ballast is mostly gravel and shingle hereabouts. A temporary 
coal and water stage, mortar mills, &c., have been used at this 
point in the construction of the line, and a contractor’s 
engine-shed is at the Yarmouth end of the cutting. Only a 
few hundred yards separate the line here, or, in fact, anywhere, 
from the sea, but it is not visible from the latter, owing to the 
depth of the cutting. In a short distance the line comes to 
the surface, and continues through undulating country, 
requiring frequent short banks and cuttings all the rest of 
the way. At Hopton there is a station on a bank, of just the 
same type as the first one out of Yarmouth, with approach 
roads on each side of the line. Next comes a station, to be 
called ‘‘ North Lowestoft and Gunton,’’ we believe, which is 
similar to the second and larger station at Gorleston. It is in 
slight cutting, with the buildings about finished. The line 
then goes under the Yarmouth road, by a temporary deviation 
bridge, the permanent abutments being in. Curving away 
to the right, the course is to the west of Lowestoft, but at 
the far end, re-curving to the left, the line joins the Great 
Eastern Railway in the shunting yard. The contractors 
have another depét here of workshops, engine sheds, &c. On 
this portion at least three more over-bridges are at present 
only rough deviations of timber. At the one in Church- 
road the foundations for the western wall are being built, 
apparently, in a small cofferdam, a good deal of wet sandy stuff 
being hauled up by a steam crane. Cemetery-road bridge, 
however, is finished, and is about 45ft. wide between parapets. 
Heavy slopes are made up to it. The line is mostly cutting 
at Lowestoft, got out by steam navvies, and is in yellow sand. 
Apparently there will be a level crossing at Laundry-lane, 
just before joining the Great Eastern Railway, but we did not 
notice any others. 

A contractor’s line exists throughout from Lowestoft to the 
North Gorleston Station—the name is our own—and a good 
deal of permanent line is down here and there. Lowestoft is 
increasing fast at the north end, and the new station will help 
its development undoubtedly. The works are being executed 
by Messrs. T. Oliver and Son, of Horsham; the road bridges, 
where girders are used, being by Messrs. E. C. and J. Keay, of 
Darlaston. It is expected that the line will be open in time 
for the summer holiday traffic of next year. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 








MOTOR CAR LEGISLATION, 


Sir,—I do not in the least agree with Mr. Bickford. Why 
should that be objectionable in this country that has been accepted 
by critical Paris with equanimity! Let us have registration and 
number plates by all means. As it is, the motor man and motor 
woman have not the least hesitation in wearing the garb of the 
traditional Guy Fawkes on a hand-barrow, and a number on a car, 
if, as you say, carried by everyone, would be no more objection- 
able than the lamps. 

I, too, like Mr. Bickford, am a motor man in a small way. I use 
a Locomobile, and the result has been to me that I am not only able 
to dispense with a horse, a dog-cart, and a groom, but that I 
can get through my work without an assistant, so that my Loco- 
mobile saves me £200 a year at the most moderate estimate. I 
have a considerable area to cover, patients living as much as six 
miles apart. The district is rather hilly ; the roads fairly good. 
My average running speed is 13 miles an hour; but as I cannot 
climb bills at more than seven or eight miles an hour, I must run 
at 18 or 20 miles when I get the chance. No one interferes with me. 
I always slow down when I pass horses ; I stop if a driver raises a 
hand. I keep my own side of the way; I drive slowly through 
villages. My car makes no noise; it scarcely raises any dust. 
In summer the exhaust steam does not show ; in winter it is 
nothing more than a little trail of white fog on the ground. I am 
rigorously careful to observe all the courtesies of the road, and 
now, after a year’s work, averaging some 40 miles a week, I have 
never had a complaint urged against me of any kind. I can say 
that I have never had an accident. Dogs have had some narrow 
escapes, it is true, but that was their fault, not mine. 

Iam daily becoming confirmed in the opinion that it is not 
the speed of the modern motor car, but its general conspicuous 
offensiveness that is the cause of all the trouble. When I see one 
coming I always give it a wide berth. The great size and surpass- 
ing ugliness of these cars, the tremendous noise they make, the 
hideous get-up of those in it, the dust raised, all combine to make 
the petrol car an abomination. Such vehicles going at 10 miles an 
hour are readily believed to be going at 20 miles, while my little 
car going at 20 attracts no attention. People when I pass hardly 
turn their heads. 

Let us have liberty to run at what speed we please, and leave us 
open to the old law about driving to the common danger. I know 
petrol cars which could be driven to the common danger at five miles 
an hour. 

As I break the law daily, | must not give my name or address, 
but I enclose my card. M. D. 

September 27th. 

Str,—It is all very well for Mr. Bickford and others who are 
content to toddle about the country on toy cars to talk about 
limiting speed. I am quite at one with you that there ought to be 
no limit. Those who uphold the present law are not aware, I 
suppose, of the mechanical difficulty of running a petrol car slowly. 
The engine is not like a steam engine; unless it is run at the 
proper speed it will stop. If a car is speeded for thirty miles an 
hour there is no certainty at all that it can be run at eight miles an 
hour in the streets. 

The people of this country have been quite long enough slaves 
to horses and antiquated notions about horses; I want to see the 
motor car industry developed. I have had several cars, and run 
at very high speeds, and I have had only four or five accidents 
worth naming. In the most serious I compensated the man’s 
family and heard no more about it ; and in another I paid for the 
trap and pony, although I was not legally liable. 

I quite agree with those who say that there is much disgrace 
brought on motoring by reckless and uncivil people. For my own 
part I am always careful to avoid giving offence, and I find a few 
pounds spent freely a wonderful soother to wounded feelings. 
Indeed, I would not forego the delight of forty miles an hour on a 
good road any day for £10—the exhilaration is well worth it. 

West Kensington, September 27th. PETER OLL, 





MONKEY OR RAM? 


Srr,—I am pleased to find that the above animals, as introduced 
to public notice by me in your issue of September 19th, have 
attracted attention, ard are, I hope, affording some slight amuse- 
ment. They generally do both when confronted with the public. 
According to your correspondent, Mr. S. J. P. Thearle—whose 
letter is published in your issue of September 26th—they appear 
also to afford an object lesson in evolution—albeit, evolution of an 
abnormally rapid character—inasmuch as the tailless ram of forty 
years ago was evolved direct out of the Royal Dockyard long-tailed 
monkey of the same period. This feat appears to have been 
acdoniplished by the enginéér, who always shows well to the front in 


the matter of progress, and who would seem to have stolen a march 
upon the shipbuilder in the present connection, and to have thus 
greatly improved the pile-driver. 

Until I read Mr. Thearle’s letter I was not aware of the existence 
of the Royal Dockyard ‘‘monkey,” with its long tail rope, sol agree 
with that gentleman that it is quite ible that, as a consequence, 
the falling weight of the pile-driver may origiually been called the 
“monkey.” All the same, I hold that it is a misnomer, and in 
support of this view, I would point out that the term ‘‘ram ” alone 
appears to be current in the present connection amongst engineers 
who are familiar with the pile-driver, as set forth in my previous 
letter. In default of a more appropriate name, Mr. Thearle even 
is obliged to employ the term “ram” in introducing his ‘‘ monkey ” 
to notice, whilst his concluding reference to the battering ram at 
once suggests that ‘‘ ram” is a much older term in the present con- 
nection than ‘‘ monkey,” and negatives his idea of the priority of 
birth of the latter a do not, however, wish further to 
pursue the possible derivation, or date of derivation, of either of 
the terms in question. I only desire to record my opinion that, as 
their actions indicate, the snatch-hook of thepile-driver is probably 
the ‘‘ monkey,” and the falling weight the ‘‘ram.” 

I quite agree with “‘J. D.” that ‘‘the term monkey has long 
been applied to the drop weight used in driving piles.” My only 
contention is that it has been misapplied, and I take exception to 
the perpetuation of the error. I note also that he quotes Webster's 
dictionary in support of the correctness of the application of the 
term. But Webster was not an engineer. ‘‘J. D.” also says, and 
very properly, that we have a monkey wrench, but he does not 
give Webster's definition of that tool. Nuttall, in his “‘ Dictionary 
of Scientific Terms,” 1869, describes a ‘‘ monkey wrench” as ‘‘a 
spanner with a movable jaw ’’—practically the snatch-hook of the 
pile-driver. Perry F. NURSEY. 

17, Victoria-street, Westminster, 8.W., 

September 29th. 





Sir,—I agree with your correspondents with reference to Mr. 
Nursey’s definition, but they do not seem to me to put the matter 
so clearly asit might be put. The following, however, gives the 
definition accepted in the very early days of steam pile driving. 

It is an abstract from an order for some of the then new steam 
= drivers, set home by one of the most able and careful men I 

ve known, who in those days went out in charge of extensive 
works and successfully completed them, unaided by the admirable 
mechanical appliances which are now at everyone’s disposal. The 
instructions were substantially as follows :— 

‘*The monkey must have a clear lift of 35ft., the ram to weigh 
one ton, and to slide freely in the leaders ; the nippers to be well 
steeled ; and I want, if possible, to make twelve drops per minute.” 

My friend understood, as I do, that the monkey comprises the 
ram and the nippers which engage in the top loops for lifting, and 
which release the ram when it has been raised to the height 
desired ; and so, I think, do many other people. 


October Ist. C. J. APPLEBY. 





THE RAILWAY COMPANIES AND OWNER’S RISK. 


Sim,—Your excellent article on the above subject has not 
appeared a moment too soon. 

If the obligations now insisted upon by the railways are carried 
into practical effect, it will be the most serious blow the branch of 
business to which I belong has ever received. As, no doubt, most 
of your readers are aware,a number of foundries are entirely 
employed in making castings for the trade, such as engineers, &c. 
In this particular branch the competition is exceptionally severe, 
and, were it not for the owner’s risk and steamship rates, many 
would be put entirely out, owing to the cost of carriage, or the 
result would be an eventual extra cost to the machinery makers, 
as the increase in rate would probably average 10s. per ton. 

But apart from the above facts, the propositions contained in the 
railway companies’ agreement, relating to ‘‘loss, misdelivery, 
detention,” Xc., are quite impossible to the trade. 

At present many castings are lost by the companies in a most 
mysterious and wonderful manner—possibly some being stolen— 
and the delay in consequence is often most serious to the makers 
and their customers. For this the companies accept no responsi- 
bility, notwithstanding the fact that they enjoy a monopoly and 
receive payment for services not rendered. 

With regard to misdelivery ; very often tbe railway company, 
through bad management or carelessness, get consignments mixed, 
and deliver castings intended for another destination to the con- 
signee. Often the matter is never put right. Is the loss to fall on the 
senders, who have no power over the matter once the castings are in 
railway company’s hands / 

As regards damage done in loading and unloading, anyone with 
only the slightest knowledge is aware that, from the way most 
goods are handled, it is surprising that any are delivered without 
flaw. In your article you describe clearly how goods are liable to 
be broken by modern quick-lifting cranes, fly shunting, &c. Now, 
in order to prove “ w.lful damage,” a representative from the sender 
would require to be present. This, of course, is not practical ; 
moreover, were it possible, he would in any case be trespassing ; 
and, indeed, were his presence permitted, it would not be fair, for 
the reason that he could obtain information as to the consignments 
of competitive firms. 

No doubt, now that the grievance is getting ventilated, you will 
have other views put more plainly and lucidly than mine ; but it 
appears to me that the railway companies are aiming to abolish 
entirely and absolutely the ‘‘owner’s risk ” rate, and so compel all 
to send their goods at a higher one. 

I trust those connected with the trade will join in every way 

ible to counteract this subtle aim further to increase the cost of 
ritish manufactures, which, of course, will be the result should 
the proposed new clause be enforced. IRONFOUNDER, 

October Ist. 





THE GLASGOW TRAMWAY ENGINES. 


Sir,—I assume that the main bearings of the crank shaft have an 
aggregate length of 120in., a diameter of 30in., and that they carry 
120 tons, which is, I believe, pretty near the truth. 

But the lowest coefticient of friction of which I can find any 
record is -03 for wrought iron on brass, with continuous lubrication. 
The load per square inch of surface in the bearings of the Glasgow 
engines is as nearly as 1 can make it out 71 lb. per square inch, 
and 71 x -03 = 2-13. On this basis the power required to make 
the shaft turn round at 75 revolutions per minute is, omitting 
small fractions, 2-13 x 61 = 130 indicated horse-power. But this 
is the whole frictional resistance of the engine according to Pro- 
fessor Barr, and leaves no:hing for piston rings, crank pins, valves, 
stuffing-boxes, or any other source of loss. 

The figures are so remarkable that I venture to ask any of your 
readers if they can cite any other case in which the frictional resist- 
ance is almost a vanishing quantity. B. J. 

Glasgow, September 29th. 








A PROVISIONAL agreement has been signed, subject to 
the sanction of the proprietors of both companies and of Parlia- 
ment, for the amalgamation of the Belfast and Northern Counties 
Railway with the Midland Railway Company. The terms provide 
for the exchange of debenture and preference stocks of the 
Belfast and Northern Counties for similar stocks of the Midland 
Company producing an equal return; while the holders of each 
£100 of ordinary stock of the Belfast and Northern Counties 
Company will receive £220 of Midland 24 per cent. preference 
stock, producing a secured and permanent return of 55 per cent, 





per annum, 
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BRITISH ASSOCIATION : 
SECTION. 
ADDRESS BY PROFESSOR JOHN PERRY. 
(Continued from page 313.) 
I had better state plainly my views as to what general 


or aie best for the average English boy. The public schools 


ead teach English through Latin, a survival of the time 


cial boys were taught at all, and when there was 
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ie oY cage in which people wrote. Now the average boy is 
= taught Latin, and when he leaves school for the army or any 


t open to average boys he cannot write a letter, he 

nnot construct a rammatical sentence, he cannot describe any- 
pee he has seen. The public school curriculum is always grow- 
ey hor it is never subtracted from or rearranged. There is one 
: ‘act which ordinary schoolmasters can teach well—Latin. The 
= usual nine subjects have gradually been added to the cur- 
Fculuma for examinstion pur, s; they are taught in water-tight 
»ompartments—or, rather, they are only crammed, and not taught 
P a, Our school system resembles the ordinary type of old- 
sstablished works, where gradual accretion has produced a 
higgledy-piggledy set of shops which one looks at with stupefac- 
tion, for it is impossible to get business done in them well and 
romptly, and yet it seems or to start a reform anywhere. 
What is wanted is an earthquake or a fire—a good fire—to destroy 
the whole works and enable the business to be reconstructed ona 
consistent and ree plan. And for much the same reason our 
whole public-schoo system ought to be ‘* scraped.” What we want 
to see is that a boy of fifteen shall be fond of reading, shall be able 
to compute, and shall have some knowledge of natural science ; or, 
to put it in another way, that he shall have had mental training in 
the study of his own language, in the experimental study of 
mathematics, and in the methods of the student of natural science. 
Such a boy is fit to begin any ordinary profession, and whether he 
js to enter the Church, or take up medicine or surgery, or 
become a soldier, every boy ought to have this kind of training. 
When I have advocated this kind of education in the past I have 
usually been told that I was thinking = boys who intended to 
be engineers--that it was a specialised kind of instruction. But 
this is very untrue. Let me quote from the recommendations of 
the 1902 Mili ary Education Committee (Report, page 5) :— 

“The fifth subject which may be considered as an essential part 
of asound general education is experimental science—that is to 
say, the science of physics and chemistry treated experimentally. 
As a means of mental training, and also viewed as useful 
knowledge, this may be considered a necessary part of the intel- 
jectual equipment of every educated man, and especially so of the 
officer, whose profession in all its branches is daily becoming more 
and more dependent on science.” When statements of this kind 
have been made by some of us in the —_ nobody has paid much 
attention ; but I beg you to observe that the headmaster of Eton 
and the headmaster of St. Paul’s School are two of the members of 
the important committee who signed this recommendation, and it 
is impossible to ignore it. Last year, for the first time, the 
President of the Royal Society made a statement of much the same 
kind, only stronger, in his annual address, I am glad to see that 
the real value of education in physical science is now appreciated ; 
that mere knowledge of scientific facts is known to be unimportant 
compared with the production of certain habits of thought and 
action which the methods of scientific study usually produce. 

As to English, the committee say : ‘‘They have no hesitation in 
insisting that a knowledge of —. as tested by composition, 
together with an acquaintance with the main facts of the history 
and geography of the British Empire, ought in future to hold the jirst 
place in the examination, and to be exacted from all candidates.” 
The italics are mine. It will be noticed that they say nothing 
about the practical impossibility of obtaining teachers. As to 
mathematics, the committee i A “Tt is almost of equal import- 
ance that every officer should have a thorough grounding in the 
elementary part of mathematics, But they think that elementary 
mechanics and geometrical drawing, which under the name of 
practical geometry is now often used as an introduction to 
theoretical instruction, should be added to this part of the ex- 
amination, so as to ensure that at this stage of instruction the 
practical application of mathematics may not be left out of sight.” 
As Sir Hugh Evans would have said, ‘‘It is a very discretion 
answer—the meaning is good"’; but I would that the committee 
had condemned abstract mathematics for these army candidates 


other pursui 


—. 

This report appears in good time. It would be well if com- 
mittees would sit and take evidence as to the education of men in 
the other professions entered by our average boys. It is likely 
that when an authoritative report is prepared on the want of 
education of clergymen, for example, exactly the same statements 
will be made in regard to the general education which ought to 
precede the technical training ; but perhaps a reference may be 
made in the report to the importance of a study of theology and 
biology as well as physical science. Think of the clergyman being 
able to meet his scientific enemies in the gate ! 

Thanks mainly to the efforts of a British Association Committee, 
really good teaching of experimental science is now being introduced 
into all public schools, in spite of most persistent opposition 
Wearing an appearance of frindliness. In consequence, too, of the 
appointment ofa British Association Committee last year, at what 
might be called the psychological moment, a great reform has 
already begun in the teaching of mathematics. Even in the regula- 
tions for the Oxford Locals for 1903 Euclid is repudiated. It seems 
probable that at the end of another five years no average boy of 
fifteen years of age will have been compelled to attempt any 
abstract reasoning about things of which he knows nothing ; he 
will be versed in experimental mathematics, which he may or may 
not call mensuration ; he will use logarithms, and mere multiplica- 
tion and division will be a joy to him ; he will have a working power 
with algebra and sines and cosines: he will be able to tackle at 
onee any curious new problem which can be solved by squared 
Peper i and he will have no fear of the symbols of the infinitesimal 
calculus, When I insist that a boy ought to be able to compute, 
this is the sort of computation that I mean. Five yearshenceit will be 
called ‘ elementary mathematics.” Four years ago it was an 
unorthodox subject called “ practical mathematics,” but it is esta- 
blishing itself in every polytechnic and technical college, and evening 
or day science school in the country. Several times I have been 
informed that on a an evening class, when plans have been 
made fora ible attendance of ten or twenty students, the actual 
attendance has been 200t0300. Pupils may come for oneor twonights 
to aclass on academic mathematics, but then stay away for ever ; a 
class in practical mathematics maintains its large numbers to the 
end of the winter. 

Hitherto the average boy has been taught mathematics and 
mechanics as if he were going to be a Newton or a Laplace; he 
Peer nothing and became stupid. I am sorry tosay that the 

aching of mechanics and mechanical en ineering through experi- 
ment is comparatively unknown. Cambridge writers and other 
writers of books on experimental mechanics are unfortunatel 
ignorant of engineering. University courses on paahasaringe with 
one splendid exception, under Professor Ewing at Cambridge— 
— that undergraduates are taught their mechanics as a logical 

evelopment of one or two axioms ; whereas in many technical 
ee under the Science and Art Department apprentices go 
rough a wonderfully good laboratory course in mechanical engi- 
oe We really want to give only a few fundamental ideas 
about momentum, and the transformations of energy, and the pro- 
oy of materials, and to give them from so many points of view 
they become part of a student’s mental machinery, so that he 

= them continually. Instead of giving a hundred labour-saving 
rules which must be forgotten, we ought to give the one or two 


ideas which a man’s common sense will enable him to apply to any 
and which cannot be forgotten. A boy of 


problem whatsoever, 








mathematical attainments may build on this experimental 
nowledge afterwards a superstructure more elaborate than 
Rankine or Kelvin or Maxwell ever dreamt of as being possible. 
Every boy will build some superstructure of his own. 

I must not dwell any longer on the three essential parts of a good 
general education which lead to the three powers which all boys of 
fifteen ought to possess ; power to use books and to enjoy reading ; 
power to use mathematics and to enjoy its use ; power to study 
Nature sympathetically. English Board School boys who go to 
evening classes in many technical schools after they become 
apprentices are really obtaining this kind of education. The 
Scotch Education Board is trying to give it to all boys in primary 
and secondary schools. It will, I fear, be some time before 
the sons of well-to-do parents in England have a chance of 
obtaining it. 

When a boy or man of any age or any kind of experience enters 
an engineering ccllege and wishss to learn the scientific principles 
underlying a trade or profession, how ought we to teach him? 
Here is the reasonable genera! principle which Professors Ayrton 
and Armstrong and I have acted upon, and which has so far led us 
to much success. Whether he comes from a bad or a good school, 
whether he is an old or young boy or man, approach his intelligence 
through the knowledge and experience he already possesses, This 
principle involves that we shal! compel the teacher to take the 
pupil’s point of view rather than the pupil the teacher’s ; give the 
student a choice of many directions in which he may study ; let 
lectures be rather to instruct the student how to teach himself than 
to teach him ; show the student how to learn through experiment, 
and how to use books, and, except for suggestion and help when 
asked for, leave him greatly to himself. if a teacher understands 
the principle he will have no difficulty in carrying it out with any 
class of students. I myself prefer to have students of very different 
qualifications and experience in one class, because of the education 
that each gives to the other. Usually, however, except in evening 
classes, one has a set of boys coming from much the same kind of 
school, and although perhaps differing considerably as to the p'aces 
they might take in an ordinary examination, really all of much the 
same average intelligence. Perhaps I had better describe how the 
principle is carried out in one case—the sons of well-to-do parents 
such as now leave English schools at about fifteen years of age. 

Jt was for such boys that the courses of instruction at the Fins- 
bury Technical College—the City and Guilds of London Institute— 
were arranged twenty-two years ago. It was attempted to supply 
that kind of training which ought already to have been given at 
school, together with so much technical training as might enable a 
boy at the end of atwo years’ course to enter any kind of factory 
where applied science was important, with an observing eye, an 
understanding brain, and a fairly skilful hand. This system, in so 
far as it applies to various kinds of mechanical engineering, will be 
found described in one of a small collection of essays called 
‘*England’s Neglect of Science,” pages 57-67. I am sure that any 
engineer who reads that description will feel satisfied that it was 
the very best course imaginable for the average boy of the present 
time. A boy was taught how he must teach himself after he 
entered works. If after two or three years in the works he cared 
to go for a year or so to one of the greater colleges, or did not so 
care, it was assumed that he had had such a training as would 
enable him to choose the course which was really the best for him. 

Old Finsbury students are tobe found everywhere in important 
posts. The experiment has proved so successful that every London 
polytechnic, every municipal technical school in the country has 
adopted the system, and in the present state of our schools I feel 
sure that all important colleges ought to adopt the Finsbury 
system. It hardly seems appropriate to apply the word ‘‘ system” 
to what was so plastic and uncrystal'ised, and had no hing to do 
with any kind of ritual. 

The professors were given a free hand at Finsbury, and there 
were no outside examiners. I need not dwell upon the courses in 
chemistry and physics; some critics might call the subjects 
rational chemistry and applied physics; they were as different 
from all other courses of study in these subjects as the courses on 
rational mathematics and mechanics differed from all courses else- 
where. The course on mechanics was really one on mechanical 
engineering. ‘There were workshops in wood and iron, not to 
teach trades, but rather to teach boys the properties of materials. 
There were a steam engine and a gas engine, and shafting and 
gearing of many kinds, and dynamos, which advanced students in 
turn were allowed to look after under competent men. There was 
no machine which might not be experimented with occasionally. 
Elementary and advanced courses of lectures were given; there 
was an elaborate system of tutorial classes, where numerical and 
squared paper exercise work was done; there were classes in 
experimental plane and solid geometry, including much graphical 
calculation ; boys were taught to make drawing-office drawings in 
pencil only, and tracings and blue-prints, such as would be 
respected in the workshop, and not the ordinary drawing-class 
drawings, which cannot be respected anywhere; but the most 
important part of the training was in the laboratory, in which 
every student worked, making quantitativeexperiments. An offer 
of a 100-ton testing machine for that laboratory was made, but 
refused ; the advanced students usually had one opportunity given 
them of testing with a large machine, but not in their own labora- 
tory. I consider that there is very little educational value in 
such a machine ; the student thinks of the great machine, and not 
of the tiny specimen. Junior students loaded wires and beams, or 
twisted things with very visible weights, and saw exactly what 
was happening, or they studied vibrating bodies. Many hours 
were devoted to experiments on a battered, rusty old screw-jack, 
or some other lifting machine, its efficiency under many kinds of 
load being determined, and students studied their observations, 
using squared paper, as intently as if nobody had ever made such 
experiments before. There was one piece of apparatus, an old fly- 
wheel bought at a rag-and-bone shop, to which kinetic energy was 
given by a falling weight, which, I remember, occupied the atten- 
tion of four white-headed directors of electric companies in 1882— 
evening students—for many weeks. A casual first measurement 
led on to corrections for friction and stiffness of a cord, and much 
else of a most interesting kind. At the end of six weeks these 
gentlemen had gained a most thorough computational acquaintance 
with every important principle of mechanics, a knowledge never to 
be forgotten. They had also had a revelation such as comes to the 
true experimenter—but that is too deep a subject. 

Perhaps teachers in the greater colleges will smile in a superior 
way when they hear of this kind of experimental mechanics being 
called engineering laboratory work. True, it was elementary 
mechanics ; but is not every principle which every engineer con- 
stantly needs called a mere elementary principle of mechanics by 
superior persons? | tind that these elementary principles are 
very much unknown to men who have passed through elaborate 
mathematical studies of mechanics. Students found out in that 
laboratory the worth of formula ; they gained courage in making 
calculations from formule, for they had found out the extent of 
their own ignorance and knowledge. 

I have never approved of elaborate steam engines got up for 
students’ laboratory exercise work. A professor who had devoted 
much thought for a year to the construction of such a four- 
cylinder engine showed a friend how any one or any two or any 
three or all four cylinders, with or without jacketing, could be 
used in all sorts of ways. The friend ventured to say, ‘This 
engine will be used just once and never after.” The professor was 
angry, but his friend proved tobe right. The professor made experi- 
ments with it once himself with a few good students. Unfortunately, 
it was nota sufficiently elaborateinvestigation for publication. After- 
wards he never had time personally to superintend such work ; his 
assistants were busy at other things; his students could not be 
trusted with the engine by themselves, and to this day it stands in 
the laboratory a beautiful but useless piece of apparatus. At 
Finsbury there was an excellent one-cylinder engine with vaporis- 
ing condenser. It drove the workshops and electric generators. 
On a field day it drove an electric generator only, and perhaps 





thirty students made measurements. Each of them had already 
acted as stoker and engine-driver, as oiler and tester of the 
machinery, lighting fires, taking indicator diagrams, weighing 
coals, opening and closing cocks from seven in the morning to ten 
at night, so that everything was well known to him. They main- 
tained three different steady loads for trials of three hours each. 
They divided into groups, one from each group ceasing to take a 
particular kind of observation every ten minutes and removing to 
another job. All watches were made to agree, and each student 
noted the time of each observation. These observations were :— 
Taking indicator diagrams, checking the speed indicator, taking 
temperature of feed-water, ouiy of feed by meter—the meter 
had been carefully checked by gauge notch, and every other 
instrument used by us had been tested weeks before—taking the 
actual horse-power ing through a dynamometer coupling on 
the shaft, taking boiler and valve-chest pressures and vacuum 
pressures on the roof and in the engine-room, weighing coals—the 
calorific value had already been tested—taking the horse-power 
given out by the dynamo, counting the electric lamps in use, and 
soon. Each student was well prepared beforehand. During the 
next week he reduced his own observations, and some of the 
results were gathered on one great table. One lesson that this 
taught could never be forgotten—how the energy of one pound of 
coal was disposed of. So much up the chimney or by radiation 
from boiler or steam-jacket and pipes; in condensation in the 
cylinder ; to the condenser ; in engine friction ; in shaft friction, 
&c. I cannot imagine a more important lesson to a young engi- 
neer than this one taught through a common working engine. 
The students had the same sort of experience with a gas engine. 
I need hardly say how important it was that the professor bimself 
should take charge of the whole work ieading up to, during, and 
after such a field day. 

The difficulty about all laboratory exercise work worth the name 
is that of finding demonstrators and assis‘ants who are wise and 
energetic. Through foolishness and laziness the most beautiful 
system becomes an unmeaning routine, and the more smoothly it 
works the less educational it is. In England just now the curse of 
all education is the small amount of money available for the wages 
of teachers—just enough to attract mediocre men. I have been 
told, and I can easily imagine, that such men have one talent 
over-developed, the talent for making their job softer and softer, 
until at length they just sit at a table, maintaining discipline 
merely by their presence, answering the questions of such 
students as are earnest enough to come and worry them. In 
such cases it is absolutely necessary to periodically up-et their 
clockwork arrangements. After such an artificial earthquake 
one might be reminded of what occurred at the pool of Bethesda, 
whose waters had their healing property restored when the angel 
came down and troubled them. But for a permanently good 
arrangement there ought to be very much higher wages all round 
in the teaching profession. 


(To be continued.) 








REPORT ON THE WORKING OF AMERICAN 
RAILWAYS. 
By LizuTeNaNntT-COLONEL W. V. ConsTABLEe, R.E, 
(Continued from page 287.) 
Cast Iron Wheels. 

(93) For freight trucks, nothing else is used in America, the tread 
being chilled, and almost every one | met told me that they were 
perfectly satisfied with them, and declared that there are few 
breakages or accidents with them. In fact, the P.R.R. go so far 
as to use them for nearly all their passenger and tender trucks, 
and most other railways do the same. The Rock Island and 
Pacific R.R.’s locomotive superintendent spoke strongly in their 
favour, and the general opinion of nearly every one I consulted 
was that they were quite safe and entirely satisfactory. They 
were three times as cheap as steel wheels. In many cases all but 
the main driving wheel of freight engines are made of cast iron 
centres. The same opinion was given me by the locomotive super- 
intendent of the B. and O.R.R., where they were used by his road 
for all freight cars, for engine tenders, and for many passenger 
coaches. For very high speeds, however, cast iron or cast steel 
centres with steel tires are used on this and most other railways. 
The P.K.R. officials, Ifound, however, were not quite sure that the 
cast iron wheels under the modern heavy coal and ore cars were 
strong enough, as they had recently had a number of breakages in 
wheels under the cars ; but they were the only persons, except the 
officials of the B. and A.R.R., who had doubts on thesubject. The 
locomotive superintendent of the B, and A.R.R., which was the 
last railway I went over, however, told me that they did not them- 
selves use, nor did they allow any passenger vehicles to run over 
their line with cast iron wheels, as they did not consider them 
safe. 

Workshops. 

(94) Through the courtesy of the carriage superintendent of the 
L. and N.W. Railway, I took the opportunity before going to 
America of making several inspections of that railway’s carriage 
shops at Wolverton. These shops are perhaps as up-to-date as 
any in England, and I was much struck with the transformation 
that is going on in the supply of power. Some shops are now 
fitted up with electric power, a dynamo either driving each 
machine or a group of machines or else driving a line of shafting, 
and extensions now under erection are being arranged for using 
electric power only. . F 

(95) Electric cranes are superseding steam cranes, whilst pneu- 
matic power is also largely used for light work, such as hoists, 
driils, shears, screwing and riveting machines, hammers, &c., and 
I was assured that the new power, either electric or pneumatic, 
was cheaper than the old, it being easier to control. There was 
also u large electric light plant and repairing shop, as for all exten- 
sions of the lighting for carriages, where otherwise increased gas 
lighting plant would be required, electric light is being supplied. 
S‘one’s system is being used, and I was told that it gave general 
satisfaction and required little repairs. Its capital cost per vehicle 
was, however, said to be twice that of oil gas fittings, whilst its 
weight was one-third more. _ 

(96) On the 27th of April I inspected the head workshops of the 
Illinois Central Railway, 13 miles from Chicago. Only repairs 
were carried out here, as all engines, carriages, and wagons 
were purchased. Electric cranes are used, but not much electric 
power, whereas in the C. and N.W.R.R. workshops at Chicago 
nearly everything is done by electric power. However, the round 
house—engine shed—turntable was worked by electricity. The 
most interesting tool I saw in use was the mechanical black- 
smith, worked by pneumatic power. The heavy one worked at 
1251b. pressure with a 2lin. cylinder and — valve yokes and 
any stuff up to1 cwt. in weight, pressing and forging articles of 
all shapes, whilst the small ones forged links, hooks, and all small 
blacksmith’s work. The saving effected was said to be consider- 
able, and I think it is the best labour-saving machine I saw, and is 
eminently suitable for India. _ 

(97) I was shown the latrines in the workshops where the excreta 
was incinerated by flames and heat from a furnace passing over it 
and below the seats, it being all reduced to dust and blown up the 
tall chimney. The furnace was placed at one end of the row of 
seats and the chimney at the other. 


U.P.R.R. 

(98) The divisional superintendent, Wyoming Division, 
U.P.R.R., told me they were beginning to use electric power 
extensively in their Omaha and Cheyenne workshops. 

(99) On the 6th May, I visited the Rock Island and Pacific work- 
shops in Chicago, in company with Mr, Wilson, the locomotive 
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superintendent. The work has outgrown the existing shops, and 
they are to be enlarged and re-modelled, and electric power is to 
be largely employed. Pneumatic hoists and drills, &c., are exten- 
sively used, and Mr. Wilson considered that electric power would 
replace steam to a large extent in American workshops. . 

he round house was of the usual circular shape as on the 
Madras Railway, and the locomotive superintendent stated, and 
this was corroborated by officials of all other lines, that it was 
very rarely indeed, if ever, that the turntable got out of order 
and blocked in the engines, 

(100) On the 13th May I visited the Baltimore and Ohio work- 
shops at Baltimore, and only that morning they had just put upand 
started working a 60 horse-power motor to work some twenty-two 
machines in all in their maintenance of way repair shops. They 
have in the boiler shop two electric cranes capable of lifting 
100 tons between them. Electrical power is to be largely utilised, 
and the power is obtained from their electric railway power-house 
14 miles distant. 

Pneumatic power is very largely used for hoists, hammers, 
riveting and drilling machines, as also for dusting and cleaning 
the upholstering of carriages. The compressed air, at a pressure 
of 80 1b., is supplied by an Ingersoll compressor using 900 cubic 
feet of air per minute. 

(101) In their workshops they were constructing their own 
freight cars, the trucks, truck and body bolsters being made up of 
malleable cast and wrought iron, the bodies and underframes being 
of wood. They weighed 29,000 lb., and were to carry 60,000 lb. 
Tke assistant locomotive superintendent said the St. Louis firm’s 
cast steel bolsters and trucks had given every satisfaction, the 
only cases of fracture being due to accidents. They had in use 
3000 of the Pittsburg pressed steel cars, and had ordered 2000 
more. Whilst satisfied with the result of their working, he showed 
me that they had discovered several weak places and defects in 
their construction which were being remedied, and there is no 
doubt that the riveting and some of the putting together work 
done at Pittsburg is too quickly and carelessly carried out. 


P.R.R.’s Workshops at Altoona. 


(102) These are very fine, and I spent a whole day going over 
them. It was exactly the same here as at Wolverton on the 
L. and N.W. Railway. Electricity was being substituted for 
direct steam-driven machinery in many shops, motors being 
employed for very heavy machines, such as turning axles, &c., and 
for all extensions motors were being largely used. I was told that, 
on account of the easy control of the generation of the current, 
automatic governors controlling the output, electric power was 
likely to be cheaper than direct steam. Pneumatic power was 
also largely employed. I was shown a double-headed axle lathe 
whose output was comparatively as seven to five of the single 
machine, one man superintending two axles being turned at one 
time in the one machine. The chilling of the cast iron wheels, 
which is done by means of a cast iron chill mould, extends to 
fin. inside the tire. 

(103) The best types of engines shown me were the passenger 
E, 2, Atlantic type, pressure 205 lb., and the H. 6 eight-wheeled 
coupled freight engine, pressure 185 lb. Both types are simple 
engines, the P.R.R. not using compound engines, of which they 
only possess about ten, as they consider the best pattern compound 
has yet to be designed. 

Mr. Ely told me that coal was so cheap with them that economy 
of fuel was not a great incentive on the P.R.R., and that whilst 
believing that compounds had an advantage of 15 to 20 per cent. 
over simple engines in respect of economy in fuel, the former cost 
more to keep up and repair. In days past they had tried Webb's 
and Vauclain’s, and many other systems. 

(104) I saw two labour-saving appliances in connection with an 
ashpit. The pit was deep enough to let a small hopper car runon 
a light track under the engine. The ashes from the latter were 
scraped into it, and it was then hoisted by an overhead pneumatic 
hoist, and the contents delivered into a wagon on an adjacent 
track. Another was the supply of sand to the sand box of 
an engine just as water would be delivered through a crane, 
the sand being forced up and out through the nozzle by air 
pressure. 

(105) Another very clever machine I saw working was a pan- 
nelling machine, which, by a pantograph mechanism, carved out 
roughly the decoration work in four wooden panels at one opera- 
tion. Nearly all the carved work in relief is done in this way, 
the cutting tools being worked by flexible shafting. 

(106) Two of the best labour-saving and cleverest machines I 
saw in America were at work in these shops. They were respec- 
tively the bolt-threading and the nut-tapping machines. In the 
first the bolts were simply thrown into a moving pan at the top, 
when they automatically sorted themselves and worked down a 
channel, held up vertically by their heads, until they were seized 
in a sort of vice, and a cutting tool rose up and cut a thread on 
them, and out they were shot one by one on the floor. One 
machine turned out 800 jin. or gin. bolts per hour; but the 
inventors were at work on a lin. machine. The nut-tapper was 
even cleverer. The nuts were simply put anyhow into a moving 
receptacle at the top, whence they tumbled into a revolving disc, 
and by centrifugal force they were thrown into four channels 
which led them one by one into positions where rising and falling 
tappers cut threads in them, when they were thrown out. At 
present nuts up to 3in. diameter were being treated. About 600 
an hour were tapped, and this machine would do 34 kegs of bolts 

_ —1 keg = 1800—in ten hours, versvs the old style of machine, 
which only did one keg in fifteen hours. One man could easily 
look after four machines at once. The patentees were the Acme 
Machine Company, of Cleveland, and the machines had only been 
working a few months. I believe they are now being exhibited at 
the Glasgow Exhibition. 

I also saw an older pattern 10-spindle revolving nut-tapper which 

- turned out ten nuts at a time. 

(107) I saw for the first time two men employed in re-painting 
with a pneumatic and paint spraying machine the big pressed steel 
hopper coal cars, and these men painted twelve to fifteen cars a 
day inside and outside, and it was said they did them at half the 
cost of brush painting, and the paint was spread over them 
thoroughly into the joints and crevices and difficult places where a 
paint brush would find it very hard to go. The paint was con- 
tained in a small tank on wheels, the air being conveyed to the 
tank through a hose, and the two were mixed and anatomised in 
one part of the machine, the paint leaving the nozzle in an anato- 
mised spray. I was told that actually there was a saving in paint 
by this process. The pressure employed was 85 lb. to 95 lb. The 
invention should, I fancy, be useful and successful in India for 
steel wagon painting or very rough work. 

(108) I was also interested in a patent window sash which was 
said to have been in use for two or three years, and to have given 
much satisfaction. 

The sash had its upper end connected to a strong cloth curtain 
or band, which band wound round a roller provided with a spring, 
just as the spring blind does. On squeezing a latch on the bottom 
sill the window rises and is kept up at any position. To let it down 
the latch is pressed, and the window moves down almost by its own 
weight. The patentee is Edwards, of Syracuse. It struck me as 
worthy of extensive trial. The locomotive superintendent of the 
B. and A.R.R. also told me he liked it and was going to try it. 

(109) The pneumatic broom is extensively used for cleaning 
carpets and upholstery, and I believe it would blow most of the 
dust out of Indian carriages; and it is actually used at the 
Schenectady Electrical Works for blowing the dust out of arma- 
tures, dynamos, &c, 

(110) The car bolsters used by the P.R.R. are obtained from the 
Pressed Steel Car Company, and have given satisfaction. The 
railway company then makes up the truck, using malleable iron 
and steel for the rest of the work. 

(111) I visited the Boston and Albany R.R.’s workshops at 


Allston, which are 12 miles from Boston, accompanied by the 
locomotive superintendent of the line, Electric and pneumatic 
appliances are extensively used for hoists, cranes, and for running 
machines and all kinds of tools, and the pneumatic broom is 
used for cleaning carriages, carpets, and upholstery. The loco- 
motive superintendent also had fitted up two trains with pure 
acetylene gas, which had been running satisfactorily since Sep- 
tember las between Springfield and Albany. I inspected one of 
these trains in Albany Station, and I am able to attach a descrip- 
tion and ferrotypes of the plant—Appendix P. Each carriage 
had its own generating plant, which was fitted into a cupboard 
or smal] compartment at the side of one of the cars. The instal- 
ment for twenty burners in a 60ft. car weighed 250 Ib. only, versus 
1800 Ib. given me as the weight of the plant for Pintsch’s system. 
The existing gas pipes can be used, but no reservoirs are required, 
and the closed globes must be abandoned for ordinary coal gas 
open globes, Those used were small, white, ground glass globes 
with porcelain shades. The light was brilliant and steady. There 
were 12} hours’ supply of full fighting, 25 Ib. of carbide being used 
in the generator; this produced 125 cubic feet of gas, and each 
burner consumed half a cubic foot per hour. The system is said 
to be absolutely safe, the pressure of the gas never rising beyond 
1§ 1b. A car cleaner looks after the plant at the termini, no atten- 
tion being required for the running journey. The light can be 
turned down to a pin’s point either at the lamp or for all the 
lamps at the main valve just like Pintsch’s gas. At present carbide 
costs 3? cents a pound, but the price will grow less. The loco- 
motive superintendent said the burner difficulty had been got over, 
and gave as an example the case of a beacon light used by the 
United States Government near New York, which had burned 
without requiring cleaning for 604 continuous hours, and the 
company were going to supply one to burn forty days and nights 
continuously without the burner being touched. The difficulty is 
got over by well scrubbing or cleaning the gas. He hoped to 
provide all additional lighting on the line by acetylene, using 
Pintsch’s gas for the carriages now in use. Only one directors’ 
car had been fitted with electric lighting on the line, and American 
railways, so I was told, are awaiting developments before changing 
their present gas plants. 

Since my return from America I have spent a fortnight ina 
house fitted up with acetylene gas. The installation for sixty 
burners, with ordinary fittings, cost £130, and the light was 
most satisfactory. Carbide cost £1 per cwt., and the consumption 
for a maximum supply was about 15 lb. to 20 lb. per diem. I 
still think, however, that the most sensible thing to be done in 
India is to mix acetylene with Pintsch’s gas, as recommended in 
the report of the Indian delegates to the last International 
Congress. 

Compound engines were extensively used by the B, and A.R.R. 
for freight engines, and had given every satisfaction. 

(112) The Shenectady Company’s locomotive workshops at 
Shenectady, near Albany, were visited by me on June 6th, the 
superintendent showing me round. 

(113) They are the second largest private engine workshops in 
America, and do very good work, and are extensively patronised, 
especially by the N.Y.C., the B. and A., the N.Y.N.H. and H. 
and the N.P. Railways. Electricity and pneumatic power are 
largely used, and the former has just been installed in a new 
shop where a 500 horse-power generator has been erected. The 
superintendent gave me the following information :—For American 
roads, stee! boilers and fire-boxes with wrought iron tubes are 
always ordered. Most freight engines use cast iron centred 
wheels, except for the main driving wheel ; but steel wheels are 
beginning to be preferred by some roads. The cast iron produced 
in America is of good quality, the breaking strain for that used 
in cylinders being from 25,000 Ib. to 29,000 lb. per square inch. 

(114) The highest pressure used by engines turned out of these 
shops is 210lb. One-fourth of the engines constructed, mostly for 
freight service, are of compound design, called the Von-Bories or 
cross-compound type, with a high-pressure cylinder on one side 
and a low-pressure on the other, the pressures being usually 
200 lb. and 100 Ib. Piston valves are chiefly supplied. The 
Northern Pacific, however, who are having 150 freight engines 
made, prefer the tandem design, one high-pressure cylinder dis- 
charging into a low-pressure one being placed on each side. The 
N.P.R R.’s engines weigh as much as 185,000 lb. or 200,000 Ib., 
and the tenders 90,000 Ib. to 100,000 Ib. 

(115) At Shenectady I also visited the General Electric Com- 
pany’s workshops, one of the largest in America, and in which I 
saw orders being executed for the New South Wales and Mysore 
Governments. The works are very fine and absolutely up to date, 
the only steam engines used being those employed in one power- 
house as auxiliary steam power generators, which, in case the tarbine 
plant 18 miles distant up the Hudson breaks down, can be used for 
the works as well as for running the street cars inthe town. The 
voltage at the Hudson is 11,500, and falls to 10,000 at the works, and 
1500 horse-power is utilised. This voltage is usually reduced by 
transformers to 250 volts for use in the several machine motors. 
Everything is worked by electrical power, even a gantry with 40ft. 
span and an everhang of 15ft., lifting over 20 tons, running about 
the yard like a tramcar, it being actuated by a motor. 

In some cases long lines of belting were run by one motor, but as 
a rule each machine had a motor, and some were of 15 horse-power. 
Where found convenient, planing and drilling machines weighing 
20 tons each were lifted by electric cranes and dropped into 
position and then clamped to the floor. In some cases the work 
rotated or was moved by motors, and the tool was fixed ; in others 
the tool and workmen rotated, and the work was stationary. 
Pneumatic tools were everywhere in evidence, and, curious to say, 
they were considered better for small work than electrical power, 
as they weighed less, It was the finest display of electrical power 
I have ever seen, and the work seemed to be very high class, 


Watering and Coaling Engines. 

116. On some of the railways, suchas the P.R.R. and the B. and 
O.R.R., which have direct connection with the mines, and at places 
where much coal filling of tenders has to be done, the coaling of the 
engines which use the two goods tracks lying between the two 
outside passenger lines is done from an overbridge from small 
trucks, which discharge the coal straight into the tenders through a 
shoot. It only takes two minutes to filla tender. Water also is 
often supplied in much the same way from a 12in. overhead 
crane suspended from a bridge, and it takes only 14 minutes to fill 
a on tank. The U.P.R.R. water crane is 10in. diameter 
only. 

117. To save labour and time nearly all railways run their 
hopper coal wagons up a wooden trestle and unload their coal 
through the bot:om doors into bins holding 40 tons or more each, 
which bins shoot their contents sideways into the tenders of engines 
standing on tracks on each side below. The coal practically trims 
itself by running into conical-shaped tender receptacles, and it 
only takes from 14 to 2 minutes to fill a large tender with coal. 
The door in the side of the bin is arranged to slide open, being con- 
trolled by a balance weight, or is opened round a hinge, and the 
apron is also hinged at the bottom of the bin and is hauled up or 
down by men on the tender below, so that the coal can run over 
the apron into the tender. It is quite possible time and money 
might be saved even in cheap labour in India by adopting American 
practice in large locomotive yards, 


(To be continued.) 








On the recommendation of the manager, Eastern 
Bengal State Railway, the Government of India have sanctioned 
the construction of 250 standard type and 500 new type iron 
covered goods wagons and 15 brake vans for the broad-gauge 





section of this railway. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

QUARTERLY meeting prospects are just now occupying : 

Engineers and pr ve Por ad do not seem inclines to ae > 

in the way of purchases whilst iron is so dear, and especially ig ext 

the case with regard to foundry iron, Sellers are consider - 

advisability of moderating their demands, and the opinion Hn . 

be general that unless this is done there will not be much Tate A 

changing hands at the quarterly meeting here on the 9th neg 

Indeed, something like a deadlock has occurred in some dye 

ments of the market, consumers, wherever possible, resorting {p i 

sorts of alternatives rather than buy the present dear crude tron j 

more than the smallest quantities, consistent with what js yeah 

necessary. 4 
Northamptons are quoted 53s to 54s.; Derbyshires, 54s, to 55... 

and Lincolnshires about 56s.; Staffordshire cinder s-rts are 50s cM 

51s.; part-mine, 53s. to 55s.; all-mine, ordinary, 57s. 6d. to 675 fa: 
all-mine, best, 80s. to 82s. 6d.; and cold blast, 95s. to 100s,’ 

Manufactured iron is decidedly weaker than pig iron and con 
cessions are more frequent, though the price of raw materia 
prevent the manufacturers from coming down as low as purchasers 
would like. Offers for common bars are made at £6 7s, 6d, {, 
£6 10s., and for better descriptions at £6 12s. 6d., but maker 
declare that such figures leave them a very narrow margin of 
profit. Galvanised corrugated sheets are quoted £11 5s, t 
£11 10s., with rather less doing than recently upon South African 
account. Nail rod and rivet iron is £7 5s. to £7 10s., and gas stri 
£7. Finished iron makers’ expenses are increased by the nd 
agreement with the men, but the trade will benefit by th 
maintenance of harmonious relations, 

Steel is in fair call at £5 15s. to £6 5s, for angles, £6 10s, tp 
£7 10s. for plates, £4 15s. to £4 17s. 6d. for Bessemer billets, and 
£5 to £5 2s. 6d. for Siemens. 

Members of the engineering trades and of other industries gop. 
cerned in the question of cheap power learnewith interest of the 
progress in this district of the Mond gas power scheme. Upon the 
new central generating station and connecting pipes it is proposed 
to lay out about £250,000, and the station, it is hoped, will be 
ready in about a couple of years time. The plans for the now 
buildings at Dudley Port have just been approved. Dudley Port 
forms partof the parish of Tipton, which isone of the busiest localities 
of South Staffordshire as regards traffic, for it has a remarkabie 
network of canals, and several passenger and goods stations, That 
oarish is also the centre of a square area of about six miles each way. 
ene by Wolverhampton and Walsall on the north, and Dudley 
and Smethwick on the south, which area contains the largest 

rtion of the manufacturing, mining, and other industries of 

Bouth Staffordshire. This area has also a population of more thay 

half a million inhabitants. The Midland Electric Corporation for 

Power Distribution are already installed in that district—at Ocker 

Hill—and now that the Mond Gas site has also been selected in the 

same neighbourhood, the various industries should have some 

chance of having their needs for cheap motive power met ina 
decidedly wholesale manner. 

The estate of the late Mr. Joseph Tangye, J.P., of Herne’s Rest, 
Bewdley, one of the founders of the Cornwall Engineering Works, 
Soho, Birmingham, has been valued at £13,116 gross, and £7910 
net. Among the bequests to his widow are ‘‘the electrical 
apparatus, lathes, and machinery at Herne’s Rest.” 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The continued artificially inflated price for raw 
material is bringing about a very difficult position as regards con- 
sumers in this district, who for the most part are unable to secure 
new work at remunerative rates on the present basis of cost pro- 
duction. As a consequence, buying still drags on in the merest 
hand-to-mouth fashion, consumers only covering the most pressing 
requirements. This applies especially to finished iron makers, 
who are being severely handicapped by the present high price of 
pig iron, and find. new business practically unobtainable 
except at altogether unremunerative rates. General engineers, 
founders, and other large users of iron are also similarly 
affected to a greater or less extent, and in most cases complain 
that to secure new work they have to quote prices which leave 
them no margin of profit, and in many cases this has to be accepted 
at an actual loss to keep establishments running. nly ina few 
branches of engineering, chiefly connected with electrical work, 
and special machine tools, is any real activity being maintained. 
In most other departments a slackening off as regards new orders 
is reported, with establishments getting short of work to keep 
shops going, and increasing competition to get hold of orders 
Anticipations as to the immediate future are not at all encourag- 
ing, and a more or less general slackness in the engineering trades 
is evidently in many quarters considered more than likely. . 

Business on Tuesday’s Manchester Iron Exchange was agalt 
restricted to very small quantities. For pig irun the market was, 
perhaps, not quite so strong, but there was no really quotable 
giving way in the prices generally asked by makers, who for the 
most part, having very little to offer, were firm in holding to their 
full rates. Odd clearance lots, however, continue to come on th 
market at under current quotations, and merchants are prepared 
to quote special prices on forward business into next year. For 
No. 3 foundry Lancashire makers quote 60s. 6d., less 24 ; Lineoln- 
shire remains 55s. 6d. net, and Derbyshire nominally 58s. 6d. to 60s. 
net, delivered Manchester. Makers in some cases, however, report 
that at their full quoted rates orders are now passing them, and 
that there is evidently increasing underquoting in the open market, 
Forge qualities continue in but indifferent demand, prices tending 
to restrict requirements of finished ironmakers. Delivered War. 
rington, No. 4 forge Lancashire remains about 5is. 6d., less 23; 
Lincolnshire, 54s. 2d. net, with Derbyshire forge to be bought per- 
haps 3d. to 6d. under these figures, For good named andr) 
brands of Middlesbrough makers still quote 61s. 10d. net, by “| 
Manchester, and for prompt delivery of specified brands it ~ 
probably be difficult to buy at less, but there are odd lots in the 
market at 3d. to 6d. under this figure, and low quotations are met 
with for delivery well into next year. Scotch iron is about sendy 
at 60s. 3d. to 60s. 6d. Fglinton, 63s. Glengarnock, and abou 
63s. 6d. Gartsherrie, net, delivered Manchester docks. | . 

The finished iron trade position not only remains without ” 
provement, but so far as bar makers are concerned yor po 
if anything, still more unsatisfactory, and the absence of - 
business of any moment at present quoted rates is necessitating 
resort to short time at some of the forges. The Associa 
tion basis for bars remains £6 15s. for both Lancashir “ation 
Staffordshire qualities, delivered here, Outside the Associa 
there are sellers at 1s. 3d. to 2s. 6d. under this figure. For rag 
a moderate inquiry comes forward at prices ranging from £8 5s. “ 
£8 10s., delivered’ here. In hoops, if anything, rather more’ 
doing, with prices steady at the Association basis of £7 2s. 6d, 
random to £7 7s. 6d. special cut lengths, delivered here, and 28. 4 
less for shipment. A fair anfount of business is giving out in <A 
nut and bolt trade, but only at prices which are barely pipers i 
tive. Notwithstanding the recent increase in the cost of ma s 
nut and bolt makers have been unable to get any better ries at 
their productions, and, in fact, there is still keen competitio 
very low figures to secure orders in the open market. om 

In the steel trade prices are not more than steady at set ms 
with business, taking it all through, showing a slac oe 
tendency. Makers’ quotations for No. 3 foundry ae 
remain 69s, 6d. +o 70s. net, delivered here, but they are ie billets 
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still quoted £4 17s. 6d. Warrington, and £5 Manchester, net ; 
ve competition of German billets is, however, weakening the 
sition of makers here. Steel bars are quoted £6 12s. 6d. to 
} with large sizes obtainable at £6 10s. Common steel plates 
£6 15s., ree : . 
average about £6 5s., but in exceptional cases might be bought as 
low as £6 2s. 6d. Makers of boiler plates are maintaining quota- 
tions at £7 10s., less 2}, delivered here. 

‘An improved form of separator—F letcher’s patent—for extracting 
oi] and grease and the water of condensation from exhaust steam 
has been brought out by Royles, Limited, Irlam, near Manchester, 
The steam, entering the yang by an inlet branch, passes 
upwards to a series of inlet tubes, while the oil and water running 
along the bottom of the exhaust pipe are led — bya special 

ipe, leaving the separator to deal only with oil actually carried in 
yension by the steam. The inlet tubes serve to divide the steam 

into a number of streams, and lead them into the water in a 
tank at the bottom. The steam bubbles upwards through 
the water, being washed in transit, and freed from all but a 
trace of the oil. As fast as the oil rises to the surface of the 
water it flows to and over the edges of the tank, and so away toa 
drain. The steam then rises very slowly and moves along the inlet 
tubes in contact with their outer surfaces over a division plate, and 
downwards again in contact with a series of outlet tubes, and after 
amomentary pause in a space at the bottom, passes upwards again, 
and finally away by an outlet branch. The oil and condensed water 
flow away through the drain at the bottom. 

Fletcher, Russell and Co., Limited, Warrington, Manchester, and 
London, are introducing a handy arrangement, suitable for small 
outdoor engineering or plumbing work, in the shape of a combined 
lead pot or a soldering bolt heater, for use with petroleum oil. The 
lead pot and heater are carried on a tripod above the petroleum 
tank, the petroleum from which is forced by means of a hand 
pump to an automatic burner beneath the lead pot. For heating 
the bolts there is an opening through which they can be placed above 
the flame, which also heats the metalin the pot above. Itis stated 
that this arrangement will melt more than 161b. of metal in six 
minutes, startingcold. A very interesting syllabushas been prepared 
by the council of the Manchester Association of Engineers for the 
forthcoming winter session. The opening meeting will take place 
on Saturday, October 11th, when an inspection of the British 
Westinghouse Works at Trafford Park in the afternoon will be 
followed by tea and a social evening at the Grand Hotel. The 
papers to be read during the session comprise the following :— 
i a Cutters,” by Mr. 8, N. Brayshaw, October 25th ; ‘‘Steam 
Pipes,” by Mr. C. E. Stromeyer, November 8th; ‘‘ Modern Pro- 
duction of Boiler Draught, and its Influence on Fuel Consumption 
and Steam Production,” by Mr. W. L. Sutcliffe, November 22nd ; 
“The Design and Construction of Modern Engineering Workshops,” 
by Mr. J. H. Humphreys, December 6th; ‘‘Steam Turbines,” 
by Mr. R. M. Neilson, January 3lst; ‘Gas Engines with Recent 
Developments,” by Mr. James Atkinson, February 28th ; ‘‘ Pneu- 
matic Tools,” by Mr. E. C. Amos, London, March 14th; ‘‘The 
Premium System of Remunerating Labour in Engineering Works,” 
by Mr. John Ashford, March 28th. The afternoon of April 4th 
will be spent in a visit to the Municipal School of Technology, 
which will be followed by tea at the Grand Hotel, and in the 
evening Mr, M. Ingram will read a paper on ‘‘ The Practical Train 
ing of Engineering Employers.” he annual meeting for the 
election of officers is to be held on December 13th ; the president 
then elected will give his inaugural address on January 17th, and 
the annual dinner is fixed for February 14th. 

As I anticipated in last week's notes, prices in the coal trade 
remain unchanged with the commencement of the present month. 
The position is perhaps somewhat stronger, so far as the better 
qualities of round coal suitable for house-fire purposes are con- 
cerned ; but for other descriptions of fuel for ironmaking, manu- 
facturing, and steam purposes generally the demand remains 
for the most part indifferent, with supplies plentiful, and pits not 
running full time. 

In the house-fire coal trade, prior to the close of the past month, 
buying brisked up somewhat in anticipation of some possible 
advance in prices with the commencement of October, and 
may probably now fall off ; but apart from this, there are increas- 
ing requirements coming forward due to the season of the year. 
Most of the house-fire coal collieries are getting practically on to 
full time, and clearing away, without much difculty, pretty 
nearly the whole of their present output. Prices here and there 
have hardened slightly, but cannot be reported as more than firm 
at the full rates. 

The lower descriptions of round coal suitable for steam and forge 
purposes remain in much the same not more than moderate 
demand reported of late, this, of course, being largely due to the 
continued unsatisfactory condition of the iron, engineering, and 
other large coal-using branches of industry, and in many quarters 
the tone is not very confident as to prices, but, so far as general 
quotations are concerned, these remain unchanged, with good 
qualities of steam and forge coal for inland requirements steady 
at about 8s, 6d. to 9s, at the pit. 

Of engine fuel supplies continue plentiful, especially in the 
medium and lower qualities, in which there is a good deal of sur- 
plus from some outside districts offering for clearance sale at low 
figures. For the better qualities of slack Lancashire collieries 
generally have no difficulty in finding a fairly ready sale, and are 
firm in their quotations at about 6s. 6d. good medium to 6s. 6d. 
and 7s. for the very best qualities at the pit. The cheap lots of 
slack coming from outside districts which can now be picked up on 
the market by buyers prepared to take quantities for prompt 
clearance are necessarily tending to weaken the position with 
regard to the lower descriptions of Lancashire slack, but so far 
these remain without quotable change, and it is exceptional where 
local colliery rates get below 4s. 9d. to 5s. at the pit, although slack 
in the Derbyshire district is offered freely according to quality from 
4s. 6d. to 3s, 6d. at the pit mouth. 

The shipping trade remains but very indifferent, with no improve- 
ment upon the low prices ruling of late, 9s. 6d. to 10s. being about 
the full average figures obtainable for o:dinary descriptions of steam 
coal, delivered Mersey ports. 

A meeting of the foundry coke manufacturers was held on Friday 
last, and there was a very strong tone as to prices, with in some 
quarters a disposition to advance; but ultimately it was decided 
that list rates should remain unchanged on the basis of about 22s. 
to 24s., with furnace cokes exceedingly firm at about 13s. 6d. to 
lis. 6d. at the ovens, 

Barrow.—The hematite pig iron trade remains very steady, and 
there is a tye business doing, while prospects are bright for the 
winter and for the next season. Makers are well off for orders, 
ay are not ee for new business, They are quoting 61s, 3d. 
~3 mixed Bessemer numbers net f.o.b., while warrant iron is at 

1s, 104d. net cash sellers, buyers 1d. less. The fact that warrant 
prices are higher than makers’ quotations is a proof that holders 
of warrants are slow to part with their metal, but during the week 
one parcel of 1000 tons has been cleared out of warrant stocks, 
which now stand at 24,266 tons, or an increase of 9320 tons since 
the beginning of the year. There are 38 furnaces in blast, com- 
pared with 36 in the corresponding week of last year, so that the 
output of metal is greater than it has been for some time past, and 
all of it is going directly into consumption. 

P There is considerable activity in the iron ore trade, and a fuller 

emand is experienced for good qualities of native ore than makers 
= supply. It is hoped, however, to increase the output by the 
: ayy of new supplies of metal. Prices are steady at 12s. to 

8. 6d. per ton net at mines. Spanish ores are firm at 16s. per 
ton net cash at West Coast ports, 

‘ Ms the steel trade no change can be reported. Orders are plenti- 
ully offered, and are largely held at the plate mills, where 


sus} 


‘ ; are lar except 
Soustderaito inactivity is o rvable, There are hopes, however, 
ve oe fuller business in open-hearth steel. Heavy rails are in 
risk demand on home, continental, and foreign account, and prices 


ad 


bars, billets, slabs, sleepers, chilled steel, and merchant steel are 
in good demand at fair prices. ‘ 
Shipbuilders are quieter than they have been for some time, but 
they anticipate better trade. 

Coal and coke quiet at low prices. 

During last week the shipments of iron represent 12,140 tons and 
steel 15,003 tons, as compared with 4420 tons of iron and 10,566 
tons of steel, an increase of 7720 tons of iron, and in steel an increase 
of 4437 tons. The shipments of iron this year have reached 322,635 
tons and steel 413,462 tons, as compared with 257,725 tons of iron 
and 341,049 tons of steel, an increase in iron of 64,910 tons and in 
steel an increase of 72,413 tons, 








THE SHEFFIELD DISTRICT. 

(From our own Correspondent.) 
THE South Yorkshire coal trade continues in a satisfactory con- 
dition, the end of the pit lads’ strike having cleared the situation, 
in spite of the fact that several other disputes still d their slow 
length along. The most serious of these is that over the price list 
at Denaby and Cadeby Main, the absence of supplies from which 
for the export trade has given a stimulus to other collieries raising 
steam coal. In house coal the advance of ls. per ton im d in 
West Yorkshire has been easily maintained. The result has been 
to bring West Yorkshire prices into line with the South Yorkshire 
quotations. Good Silkstone house coals are as high as 13s. 6d. per 
ton; Barnsleyjhouse, 11s. 6d. to 12s. per ton ; seconds, 10s. per ton ; 
nuts, 9s. 6d. per ton. 

In steam coal business on the whole is gratifying all round. 
Values are exceptionally firm. The contract rate, of course, 
remains at 9s. per ton, but there is no difficulty whatever in 
obtaining 9s. 6d. to 10s. per ton in the open market. Gas coal 
continues to be called for pretty heavily, as is usual at this season 
of the year, prices being generally 1s. 6d. per ton less than the 
contracts were taken at last year. Coke for smelting purposes is in 
good demand, values being about 12s, 6d. per ton at the ovens for 
best washed samples, 

The iron trade remains very much as last reported, and quota- 
tions are unaltered. West Coast hematites, Ghs. to 69s. per ton ; 
East Coast hematites, 64s. and 65s. per ton ; Lincolnshire foundry 
iron, 53s. per ton; forge ditto, 52s. per ton; bar iron, £6 15s.; 
Bessemer billets, £6 15s.; Siemens ditto, from £7 5s. The 
maintenance of prices in brands of iron most freely used in this 
district is more owing to heavy American purchases than to apy 
increase in home requirements. The lowest quotations are about 
10s. per ton higher than they were during the first quarter of the 

ear. No doubt when the great strike in the Pennsylvanian coal- 
fields comes to an end the Americans will be able to meet their 
own requirements, and it is anticipated will soon be producing on 
such a scale as to resume their practice of sending their surplus to 
England. 

There are no changes to report in the engineering establishments 
and in the heavy departments at the East End, with the exception 
that rather more is doing in railway and engineering stcel. The 
orders in this respect, however, are unevenly divided, one or two of 
the leading houses obtaining most of the work, while in many 
quarters makers state that the depression is greater than they have 
experienced for several years. 

he exports from Sheffield to the United States for the quarter 
ending the 30th of September last show a total value of £141,840, 
of which steel accounts for £100,318 ; cutlery, £22,407 ; edge tools 
and razors, £14,771; sheep and garden shears, £1473. The 
demand for steel has been abnormally large during the last 
quarter. 

During his recent visit to Sheffield Lord Kitchener went over 
several of the industrial establishments of Sheffield, commencing at 
the Cornish Works of James Dixon and Sons, where he inspected 
the different departments. At the River Don Works of Vickers, 
Sons and Maxim, the visitors witnessed the rolling of an armour 
plate for H.M.S. Dominion, and were much interested in a tour of 
the gun shops, where heavy ordnance is in course of manufacture. 
At Hadfield’s steel foundry Lord Kitch inspected various 
kinds of Berge wig manufactured by this firm, and afterwards 
proceeded to the works of Messrs. Thomas Turner and Co., the 
cutlery firm with which the Master Cutler is connected. Here he 
inspected the different processes in the making of cutlery, and 
before leaving was presented with a souvenir of his visit in the 





knife, bearing his monogram. In the evening Lord Kitchener 
attended the Cutlers’ Feast as the chief guest. The sensation of 
the Cutlers’ Feast this year was the important announcement by 
the President of the Board of Trade with regard to the Atlantic 
shipping trade. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE depression in the shipbuilding industry is at present very 
great, and is 4 more by the builders on the North-East 
Coast than it is by those in the other principal districts. The 
yards on the Tyne, Wear, and Tees are decidedly not so well off 
as those on the Clyde, where they devote attention more to the 
construction of passenger vessels, whereas in this district the 
vessels built are more for cargo carrying. Not since 1882 has the 
dulness of trade been so acute as it is at present, and if there is 
not soon some improvement some of the yards will have to be 
closed. It is reported that forty-three of the building berths at 
North of England yards are vacant, and with freights at their 
present low rates, and the difficulty of finding profitable employ- 
ment for steamers, there is a decided disinclination among owners 
to speculate in new tonnage. Shipbuilders are quoting for new 
vessels 30 per cent. lower figures than they were able to realise in 
the autumn of last year, but that does not tempt buyers. The 
cost of production has not gone down to anything Tike that extent, 
though plates are 12s, 6d. per ton cheaper than they were a year 
ago, and angles 5s., but wages have not been reduced in the 
slightest, they are now as high as they were when freights were at 
the top and when the demand for new steamers was abnormally 
brisk. 

Large numbers of hands have been discharged from the ship- 
yards, and the time has now arrived when the employers have been 
compelled to call upon their men to accept reduced wages. Notices 
have been given for a 5 per cent. reduction on piece rates, Js. per 
week on time rates of 24s. and over, and 6d. per week on 
time rates under 24s., to take effect with the pay commencing 
October 29th. The men will hardly resist, seeing that in all other 
allied industries reductions of wages have long ago had to be’ sub- 
mitted to, and the aggregate reductions are considerable. 

A fair business is being done in Cleveland foundry pig iron, the 
best customers being the United States and Scotland, the former 
taking No. 3, and the latter No, 4 foundry. ‘The supply of ‘these 
in makers’ and merchants’ hands has become limited; and it is‘ not 
easy to get No. 3 for prompt delivery ; in fact, prompt orders as a 
rule have to be executed from the public stores. The difficulty of 
getting the iron is shown by the fact that a firm of merchants in 
this district who happened to have some Cleveland No. 3 iron 
stocked at Hamburg, where it had been sent to supply German 
consumers, a short time ago ordered its despatch to the United 
States, and as it was re-exported the German import duty on it 
was refunded. Inquiries from America for Cleveland iron con- 
tinue to be numerous, but they donot result in the usual propor- 
tion of orders, as the prices are considered to be too high, and 
more of the business is being secured’ by Germany, where lower 
rates are accepted. 
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that has been accepted by them ; but early in the week some busi- 
ness wasdone by second hands at 53s. 3d., a figure which, however, 
will not be taken now. No. 4 foundry has been raised to 52s. 6d., 
and is very firm at that. Forge qualities of pig iron are much 
more plentiful than foundry, and the prices are relatively a good 
deal cheaper. Thus, grey forge is at 49s. 6d., mottled at 48s. 9d., 
and white at 48s. Consumers are not buying for delivery much 
ahead, as they expect lower prices when the American demand 
falls off, though when that will be no one will undertake to 
predict. Aarne a ED 
The reduction in the output of hematite pig iron ia this district 
has strengthened the market for it, and sellers of mixed numbers 
have not been prepared to do business under 58s. per ton, with 
55s. for No. 4. Rubio ore has not been reduced in value by the 
local curtailment of the consumption, and the price is firm at 16s. 
per ton, delivered at wharf here. i : 
The heavy shipments of pig iron to America have led to consider- 
able withdiewale from the public stores, and at the end of 
September the stock of Cleveland pig iron in Connal’s stores was 
119,990 tons, a decrease of 7172 tons for the month, and of 20,000 
tons since January Ist. The stock of hematite pig iron in Connal’s 
Middlesbrough stores has stood at 300 tons since July, 1901. ‘he 
warrant stores of the North-Eastern Railway Company are entirely 
bare of stock. 5 
Owing to the heavy demands made upon our ironmasters by 
American and Scotch consumers, the shipments of pig iron from the 
Cleveland district during September were the best that have been 
reported in any month since May, 1901. They were 12 per cent. 
better than the August return, and 21 per cent. better than that 
of either September, 1900, or September, 1901. The deliveries 
oversea—58,509 tons—have not been so good since May, 1901. 
For this improvement the makers are indebted to America, which 
last month took 29,196 tons of pig iron from this district, or about 
half of the total quantity sent oversea, and more than a fourth of 
the total shipments. Germany, which in 1900 took an average of 
50,000 tons of pig iron from Cleveland per month, only had 14,615 
tons last month, and the average for this year is only about 11,000 
tons per month. To Scotland 39,162 tons were cent last month 
from Cleveland, or more than in any month since last April. The 
summary of last month’s pig iron shipments from the Cleveland 
district is as under, compared with those of the periods named :— 


Coast wise. Foreign. Total. 

Tons. Tons. Tons, 

September, 1902 52,097 58,509 .. oe 110,606 
August, 1902 .. 48,058 -- 50,248 .. .. 98,306 
September, 1901 46,978 .. .- 44,580 .. .. 91,553 
64,799 2. ee 91,284 


September, 1900 .. .. 26,485 .. 
The total shipments this year of pig iron from the Cleveland dis- 
trict have been 825,476 tons, which show some improvement on 
last year’s 819,708 tons, but are far short of the. 1899 figures, 
which were 1,021,284 tons. The shipments oversea—363,441 tons 
—have been the worst recorded since 1892, whereas the coastwise 
—462,035 tons—were the best on record. Only 99,127 tons went 
to Germany, egainst 451,235 tons in the first nine months of 1900. 
To America 103,878 tons were sent, against 3500 tons last year, 
and to Scotland 353,493 tons against 322,543 tons last year. t 
The rail trade is showing improvement, mills are well occupied 
and prices fully maintained. e price of heavy steel rails is at 
£5 10s. net at works, But the plate trade is exceedingly dull, and 
the output is much below anything that has been reported for 
years. Messrs. Bolekow, Vaughan and Co., whose plate mills at 
Eston have been idle for the past three weeks, expect to resume 
operations next week, as enough specifications will then have 
accumulated to keep the mills going fora time. The price of steel 
ship plates is £5 15s.; of iron plates, £6 5s.; of steel ship angles, 
£5 12s. 6d.; of iron ship angles, £6 2s. 6d.; of iron ship rivets, 
£7 15s.; and of steel ship rivets, £8 10s.; all less 2} per cent. 
Common iron bars are at £6 5s., less 24 per cent. f.o.t. 

The official ascertainment submitted by Mr. Edwin Waterhouse 
to the Board of Conciliation and Arbitration in this district, and 
showing the average prices realised, was more favourable for July- 
August than had been expected, there being an advance of 7-56d. 
per ton on the previous return. But the changes have been small 
for the last three returns. Thus for March-April the average was 
£6 3s. 9d.; for May-June, £6 3s. 3d.; and for July- August, 
£6 3s. 1ld. The decrease since the commencement of the year 
has only been 4s. 9d., and realised prices are still £1 4s. 11d. above 
the minimum, that being reported in 1895. From the best price 
of the recent prosperous period there has been a fall of about two 
uineas. Wages are regulated by these returns at the finished 
ironworks of the North of England, and they will remain the 
same for October and November as they have been during the 
last half-year. For puddling the rate is 8s. 3d. per ton; it was 
10s, 3d. in 1900. 

The death took place a few days ago of Mr. Joseph Richardson, 
of Stockton, at the age of seventy-two years. He was a native of 
Sunderland, but established himself at Stockton in 1854, where he 
entered into partnership with Mr. George Nixon Duck, and they 
purchased the yard of the South Stockton Shipbuilding Company, 
which had in 1852 built the first iron vessel ever launched’ on the 
Tees. Mr. Richardson was one of the founders of the Tees 
Bridge Iron Company ; he was interested in the South Durham 
Steel and Iron Company, as well as in the North Brancepeth and 
Hutton Henry Coal Companies. At South Stockton his tirm have 
built over 500 vessels. Mr. Richardson was five times Mayor of 
Stockton, in fact he was Mayor at the time of his demise. 

Sir Joseph Pease, Bart., who for the last ten years has 
been the chairman of the North-Eastern Railway Company, has 
resigned that appointment, and is succeeded by Viscount Ridley, 
late Home Secretary. 

The coal trade is satisfactory, and prices given for next year’s 
deliveries are very little below those that are being paid for early 
delivery, so that it does not seem as if trade in fuel, at any rate, 
were expected to become worse. Best steam coal is at lls, 3d. per 
ton, and best gas 10s., f.o.b. The tendency in coke prices is 
upwards, the demand having improved on export account, and at 
some of the collieries ovens which have been laid off have lately 
been re-started, and other collieries are working more fully. Most 
sellers now quote 16s, 3d. per ton for medium qualities, of coke 
delivered at the furnaces, but business has generally been done this 
week at 16s. 








NOTES FROM SCOTLAND. 


(From our.awn Correspondent.) 

THERE is a steady feeling this week in the-Scotch iron trade. 
Further sales have been made for shipment to the United States. 
The quantity of pig iron withdrawn from the .Glasgow storés last 
week was very much larger than usual, amounting to 2650 tons, 
and reducing the total stock td’ about 38,000 tons. It is stated 
that some makers have considerable difficulty in meeting their 
engagements, so that the works are kept well employed, and the 
tone-of business is generally firm. : 

Scotch pig iron warrants are’quoted 58s. to 58s, 3d.; there being 
little or no-difference between the price for cash and one month. 
Business has been done in ‘Cleveland warrants at 53s. 3d. to 
58s. 6d. cash, and 53s. 3d. to 53s. 5d. one month. Cumberland 
hematite has been done at 61s. 94d. to 61s. 10d. cash, and 61s. 11d. 
to 62s. one month. 

Prices of Scotch makers’ pig iron are weli maintained. Wishaw 
No. 1 is quoted at Glasgow 60s. 6d.; No. 3, 56s.; Carnbroe, 
No. 1, 61s. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 66s.; No. 3, 59s.; 
Gartsherrie and Calder, Nos. 1, 66s. 6d.; Nos. 3, 59s. 6d.; Sum- 
merlee, No. 1, 70s.; No. 3, 59s. 6d.; Coltness, No. 1, 70s.; No. 3, 
60s.; Langloan, No. 1, -71s.; No. 3, 60s.; Glengarnock at Ardros- 
san, No. 1, 69s. 6d.; No. 3, 59s. 6d.; Eglinton at Ardrossan or 
Troon, No. 1, 59s. 6d.; No. 3, 56s.; Dalmellington at Ayr, 





The quotation for No. 3 Cleveland G.M.B. pig iron has been 
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ron 6d.; Carron at Grangemouth, No. 1, 69s.; No. 8, 59s, 6d. per 
n. 


Since last report an additional furnace has been lighted to pro- 

- duce ordinary Eglinton iron. There are now 42 furnaces making 
hematite, 37 ordinary, and 4 basic iron, the total of 83 furnaces 
thus blowing in Seotiand comparing with the same number at this 
time last year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 10,648 tons, compared with S83 tons in the corre- 
sponding week, showing an increase of 6965 tons. There isa total 
increase in these shipments for the year to date amounting to 
61,976 tons. The arrivals of Middlesbrough pigs at Grangemouth 
were 5814 tons, being 1242 tons less than in the corresponding 
week of last year. 

The outlook in the finished iron and steel branches is, if anything, 
a little more encouraging. There are rather more inquiries in the 
market, and contracts of different kinds are in hand which will 
ultimately yield a deal of employment. The prices of both 
iron and steel S are steady. 

There is a firmer tone this week in the coal trade. The shipments 
show a considerable improvement on those of the preceding week, 
and the home demand is decidedly more active. An additional 
element of interest and strength has been the quite unexpected 
inquiry that has sprung up for coal to be shipped to America. 
The consumption there, along with the effect of the strike in 
the colliery districts, has created something like a famine in the 
great American towns. The purchases made so far here for ship- 
ment to America amount to only a few thousand tons of the harder 
qualities of coal, but the feeling on ’Change is that a considerable 
b may ultimately be done. Although the tone of the 
market is stronger, prices are quoted without material alteration. 

During the past month twenty-seven vessels, with a tonnage of 
53,045, have been launched from the Clyde shipyards, compared 
with seventeen vessels of 38,920 tons in September last year. The 
total output for the nine months is 362,287 tons, compared with 
369,046 in the corresponding period of 1901. It is reported that 
new work aggregating about $5,000 tons has been placed during 
a and the outlook in shipbuilding and engineering circles 
is fairly encouraging. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE continuance of the American colliers’ strike continues to tell 
favourably upon the Welsh anthracite trade. Itis stated in colliery 
circles here that sale prices of anthracite in America are now £4 per 
ton, and that of bituminous £3. Both these figures allow a good 
margin forshippers. The tendency of prices here is upwards. The 
latest figures on "Change, Swansea, are as follows :— malting, 
24s. to 25s.; big vein, 24s. to 25s..; red vein, 22s. to 23s.; machine- 
made cobbles, 22s. to 23s.; ditto nuts, 26s. to 27s.; ditto, rough 
and fine peas, 12s.; rubbly culm, 5s. 3d.; duff, 3s. 3d. Steam 
remains at 15s.; seconds, 12s.; bunker, 10s. ; small, 6s. to7s.; No. 3 
Rhondda, 14s.; No. 2 Rhondda, 12s., all Swansea cash 30 days, 
less = Coke, 17s. to 18s.; patent fuel, 14s.; pitwood, 18s. 

Anthracite, it will be seen, has advanced considerably, and large 
clearances have been made at the collieries. In connection with 
the Welsh coal trade to America, vié Swansea, it may be of 
interest to note the latest freights. These are: New York 5s. 6d., 
Philadelphia 5s. 6d., Boston 6s. 6d. to 7s. 

The steam coal trade at Cardiff is not in a vigorous condition. 
There is scope for improvement. Prices for best range from 15s. 
Authorities say that inquiries for forward booking are satisfactory, 
and that the prospects of an American trade are growing, in which 
case prices may stiffen, or probably advance. 

Dry coals are affected by American requirements, and are better 
by 3d. ton this week in consequence. Best steam was quoted this 

ge 





week, iff, 15s. 3d. to 15s. 6d.; seconds, 14s. 6d. to 14s. 9d.; 
drys, 15s, to 15s. 6d.; best smalls, 7s. 9d. to 8s.; seconds, 7s. to 
7s. 6d.; other kinds from 6s. 6d.; best Monmouthshire, 13s. to 
13s. 6d.; seconds, 12s. 6d. to 12s. 9d. Best house coals are 
a and large contracts, it was stated on ‘Change this 
week, have been entered upon at fair prices. Latest quotations :— 
14s, 3d. to 14s. 6d.; seconds, lls. 6d. to 13s.; No. 3 Rhondda, 
14s. to 14s. 3d.; brush, 11s, 9d. to 12s. 3d.; small, 9s. 6d. to 10s.; 
No. 2 Rhondda, lls. 3d. to lls. 6d.; through, 9s. to 9s. 6d.; 
small, 6s. 6d. to 7s. Patent fuel, 15s. 3d. to 16s. 8d. Coke: 
— 17s. to 18s.; good foundry, 19s. to 20s.; special, 22s. 6d. 
to 


At the sliding-scale audit meeting, held in Cardiff on Tuesday, 
it was stated that the examination of books showed that there 
would be no change in wages for the next two months, wages to 
remain at 474 above the standard. October, 1900, wages were 
7)} above the standard ; October, 1901, 68} above. 

Intelligence was received in the colliery districts on Wednesday 
of the sudden death of Mr. James Barrow, Maesteg, at Chester. 
Mr. Barrow was in his sixty-eighth year. He was a native of 
Lancashire, and first ap in Wales about fifty years ago asa 
colliery manager for Mr. Brogden, Maesteg. Afterwards he 
formed a syndicate and apo cae the Maesteg Merthyr and Garth 
Merthyr collieries, which subsequently were worked by the Elder 
Dempster line. Mr, Ww was mining agent to the Talbot estate 
in the Llynvi Valley, and throughout a busy life was a most able 
and active public servant, filling varied social positions, where his 
great tact was of much value. 

A new iron and — company is announced, the Ystalyfera, 
with a capital of £25,000. 

It is currently rumoured in the Bessemer district that Ifor 
Works, Dowlais, are to be reconstructed ; and in other quarters 
methods are being adopted for a large increase of make. In the 
Swansea Valley the most sinister intelligence has been the accept- 
ance of the 25 per cent. reduction by the American tin-plate 
workers. This virtually loses the district the Standard Oil con- 
tract ; yet for the remainder of the year no effect of any account 
will be felt, as the makers of the oil sizes are secured by contracts 
for that time. 

Tin-plate stocks have been increased of late, partly owing to 
delayed tonnage. Last week over 70,000 boxes were turned out 
from the works, while the despatch was limited to 30,000 boxes. 
Stocks are now 203,641 boxes, and I note that no vessels for Russia 
areloading. Still, a fair quantity is expected to be despatched 
during the next few days. 

Swansea repo this week a decrease of 10,000 tons in pig iron 
stocks during the week, with heavy shipments. Business is some- 
what checked by the quarterly meeting in front, but a better idea 
of prospects will be given next week. I note thatas a good augury 
the Morland Iron and Steel Wages Board have reported that the 
average selling price for July and August was £6 18s. 4d. per ton, 
and that, in accordance with the resolution passed in July, it has 
been decided to advance puddlers’ wages three quarters per ton 
from October to December, tannage men to receive 24 per cent. 
increase. 

Latest Swansea quotations iron, steel, &c., are as follows :— 

Pig iron, Glasgow warrants, 58s. 3d. cash ; Middlesbrough No. 3, 
53s. 4d. to 53s. 3d.; other numbers in proportion. Hematite 
warrants, 62s. for mixed numbers; Welsh bars, £6. Sheets, iron 
and steel, £7 15s. to £8. Steel rails, heavy, £5 5s. to £5 7s. 6d.; 
light, £6 5s. to £6 7s. = Bessemer steel tin plate bars, £4 15s.; 


Siemens eg ang 6 

Tin-plate mer steel coke, 12s, 6d. to 12s, Saag Siemens 
coke finish, 12s, 73d. to 12s, 9d.; ternes per double box, 28 by 
pie 24s., 24s. 6d. to 26s.; best charcoal, 14s, to 15s, cash, less 3 and 

per cent, 

Big sheets for galvanising, 6ft. by 3ft. by 30 g., per ton f.o.b., 
£10 to £10 2s, 6d ; finished black ets, £9 1 to £9 17s. 6d. 
Block tin, £118 to £115 15s. Spelter, £19; later quotations, 
£20 5s. ‘It will be seen that prices have steadily advanced from 


at Dillwyn steady at work. Lead, £11. Copper, Chili bars, £52 
to £52 2s. 6d. Iron ores: Rubio, 14s. 6d.; all Swansea. Cardiff 
ices: Rubio, 14s. 6d.; Almeria, 14s. 9d.; Tafna, 15s, to 15s, 6d. 
itwood, Cardiff, is at 18s, 6d. to 18s. 9d. 
At an important meeting of the Newport Harbour Commission 
this week it was unanimously resolved to form a harbour trust for 
the port, and an influential executive committee was formed to 
take the preliminary and necessary steps. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


ON the whole, the conditions of the iron market over bere has 
not altered since former letters; slight changes for the better 
could be perceived in a few instances, but the general condition of 
trade is lifeless, as before. Pig iron meets with fairly good demand 
in Silesia, and shows some stiffness, though the sales effected are 
all rather smal]. Nothing can be added to what was previously 
stated with regard to the finished iron business, girders remaining 
in comparatively good request, while bars as well as hoops are 
quiet ; the plate and sheet department has been up to the present 
in satisfactory occupation, although very few forward orders could 
be secured. In August of present year the blast furnace works of 
Silesia yielded 59,222 t. pig iron, against 59,714 t. in July ; 30,695 t. 
were forge pig and 4042 t. Bessemer, 17,861 t. basic and 6624 t. 
foundry pig. During the first eight months of the year 446,838 t. 
were produced, against 433,704 t. in the same ora the yom 
before. Export in August was 690 t., against 310 t. in July of 

resent year, 20t. being forge pig, 30 t. Bessemer, and 640 t, 
Caakey pig. During the first eight months of present year 3631 t. 
have been exported, 3351 t. going to Austria, 220 t. to 
60 t. to Roumania, 

The production of pig iron in Germany, including Luxemburg, 
was for August of present year 736,836 t.; output in July of present 
year was 705,921 t.; in August, 1901, 643,321 t. were produced. 
From January Ist to August 3lst of present year 5,456,533 t. were 
produced, against 5,246,639 t. for the corresponding period the 
year before. 

The accounts given of the Rhenish- Westphalian iron business are 
very much like those received from Silesia, only there appears 
to be rather less done generally than in the last-named district. 
Inland demand for raw iron is languid, and foreign orders are very 
difficult to obtain, unless prices are considerably reduced, and 
finished iron is decidedly depressed. The Wire Rod Convention is 
reported to have resolved on a reduction in output of 6 per cent. 
from October Ist of present year; from July Ist until now the 
reduction was only 1 per cent. 

A_ satisfactory condition is reported to prevail in the coal 
market in Silesia ; in Rheinland-Westphalia gas coal has also been 
in better request than formerly, while all other sorts continue 
neglected. 

A tendency towards slackness is still reported from the Austro- 
Hungarian iron industry ; orders for winter or for next year have 
only in very few cases been obtainable. The business in bars and 
pe fr has almost entirely ceased, and up to the present no 
autumn trade was done; in fact, the position is altogether hope- 
less, and cannot possibly become worse. 

The business in coal is comparatively satisfactory, and the tone 
of the market pretty firm. e competition of Hungarian coal 
need no longer be feared, as the good harvest in Hungary will 
cause the local demand to increase strongly, and Austrian coal 
will probably become more animated, and will be able to fetch 
better prices. 

Value of general import to Austria-Hungary in August of pre- 
sent year was 126-6 million crowns, 0-6 million crowns more than 
in August, 1901; the value of export was 155-4 million crowns, 
3-5 million crowns more than in August, 1901. From January to 
end of August, 1902, the value of imports was 1143-6 million 
crowns, or 69-8 million crowns more than during the same period 
the year before ; the value of exports was 1221-9 million crowns, 
or 34-6 million crowns more than in the corresponding period the 
year before. 

Rather poor accounts are given of the position of the iron and 
steel trade in France, activity in nearly all districts being limited, 
and the tendency all round inclined to weakness ; only in the 
Ardennes a pretty sound business is done. 

There is more life stirring on the French coal market, and prices 
as well as demand are fairly satisfactory. 

In Be'gium the pressing offers of the German works have caused 
quotations on the export market for iron and steel to go down, 
only those Belgian works that produce their own raw material can 
hope to be able to compete successfully with their foreign rivals, 
Export quotations are, officially, for iron bars No. 2, 125f. p.t.; 
girders, 112-50f. to 115f. p.t.; iron plates, No. 2, 135f. p.t.; plates 
in basic, 140f. p.t. Inland prices are 5f. to 10f. p.t. higher. In 
pig iron no contracts for delivery in the fourth quarter of present 
year could be obtained that would be worth speaking of, although 
the blast furnace works ask very low prices only. 

The general condition of the Belgian coal market remains the 
same as before, only in the Mons district a falling off in demand, 
both from North France and from the ironworks in the central 
districts of Belgium—which purchase the greater part of their 
requirements from Germany—has caused quotations from Flénu 
coal to show some weakness. At the tenderings for the Belgian 
State Railways on the 16th ult. prices were, on the whole, lower 
than those quoted in June of present year. 

Official statements show German foreign trade, during the first 
eight months of the present year, to have been as under :—Import 
in tons 27,830,094, against 29,354,879 in 1901 and 29,215,675 in 
1900, the decrease thus being 1,524,785 and 1,385,581. Import in 
noble metals was 762 t., against 835 t. and 809 t.; the falling off 
ainst previous year was specially marked in woods, eartb, ore, 
pit coal, brown coal, corn, iron, and iron articles, stone, oils, and 
grease, tar, and pitch. Export was 22,029,385 t., against 20,785,476t. 
and 21,386,857 t. in the two preceding years, which shows an 
increase of 1,243,909 t. and 642,528 t. Export in noble metals was 
276 t. this year, against 250 t. in 1901 and 233 t. in 1900. More 
than one-half of total increase falls to iron and iron articles, 
Increase in export of iron in August of present year was 80,292 t., 
when compared to the same month in previous year; the first 
eight months of the year the increase was 680,437 t. Compared 
to August last year, export shows a special improvement in pig 
iron, rails, ingots, and blooms, and in hardware. 
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THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


A GOOD attendance of members on Change. Steam coal market 
firmer all round, both for prompt and forward delivery. House 
coa] keeps in fair demand ; prices unchanged. Exports for week 
ending Beptember 27th: Coal, foreign, 53,667 tons; coastwise, 
19,637 tons. Imports for week ending September 29th: Iron ore, 
3706 tons ; steel bars, &c., 825 tons ; deals, 1317 loads; pitwood, 
1210 loads ; granite, 250 tons. 
Coal: — Best steam, 13s. to 13s, 3d.; seconds, 12s. 6d.; 
house coal, best, 15s.; dock screenings, 8s. 3d.; colliery small, 
7s. 6d. to7s. 9d. Pig iron: Scotch warrants, 58s. 4d.; hematite 
warrants, 62s, f.o.b, Cumberland prompt ; Middlesbrough, No. 3, 
53s. 7d. Iron ore:—Rubio, 14s, 9d. l5s.; Tafna, 15s. to 
15s. 6d. Steel :—Rails, heavy sections, £5 5s. to £5 7s. 6d.; 
ight sections, £6 5s. to £6 7s. 6d. f.o.b.; Bessemer steel tin- 
P te bars, £4 15s.; Siemens steel tin-plate bars, £4 17s. 6d.; all 
elivered in the district cash. Tin-plates: Bessemer steel, coke, 
12s. 6d. to 12s. 74d.; Siemens—coke finish—12s, 74d. to 12s, 9d. 
Pitwood scarce. London Exchange telegrams: Copper, £52 3s, 9d.3 


—————— 
AMERICAN ENGINEERING NEWs, 
(From our own Correspondent.) 

Gas engine pumping plant.—The city of Philadelphia. y ¢ 
having selenite tho Aitration of its water supply, tee inaicies : 
special system of mains for the use of river water for the fire yy” 
tection of a certain part of the business district, as the prone 
mains are inadequate in size, and it is not considered advisable ns 
use the filtered water for such purposes. At present the fire 
protection mains are supplied by the fire boats, or floating fin 
engines, but contracts have been let for a special high-pressure 
fire service pumping plant. The use of steam pumps would he 
very expensive, since the boilers must be kept in constant 
readiness, although the pumps would only be used in case of fre, 
Electrically-driven pumps were considered, but were not cop, 
sidered sufficiently reliable, owing to interruption of Service 
from the central station, which might occur just when the 
plant was urgently needed. It was therefore decided to introduce 
a gas engine pumping plant, aggregating 2300 horse-power, Ther 
will be ten Westinghouse vertical inverted single-acting engines 
of 280 horse-power, each having three cylinders 18in, by Qin 
These will be connected by gearing to triplex double-acting piston 
pumps of 1200 gallons capacity, working against a maximum preg. 
sure of 300 lb., and discharging into a 20in. trunk main, ere 
will also be two similar engines of 125 horse-power, with threo 
cylinders 13in. by l4in., geared to similar pumps of 350 gallons 
capacity. They will also drive generators, furnish current for the 
electric ignition, and aircompressors, which furnish compressed gir 
for starting the main engines. The pumps will draw their supply 
from a 36in. suction main. The gas is obtained from the mains of 
the city gas company. With the compressed air starting system 
the plant can be in readiness for full load duty within one minute 
from the time the alarm signal is given. 

Electrical equipment of a mine shaft —The main shaft of the 
California and Virginia Mining Company, in Nevada, U.S.A, js 
one of about a dozen in the same neighbourhood which are pow 
equipped with electrical power. The current is generated by 
water power, and takes the place of steam plants using wood for 
fuel, which was very expensive on account of the scarcity of wood, 
At this shaft there is at the surface a 200 horse-power 2200-volt 
three-phase variable speed induction motor, geared to an electric 
hoist ; also a 100 horse-power motor driving an air compressor, g 
30 horse-power motor driving circular saws, a 15 horse-power 
motor, driving the machine shop tools, and a 10 horse-power 
motor driving a rock crusher. Three transformers reduce 
the current from 2200 volts to 440 volts, and another reduces from 
2200 volts to 110 volts, There are two arc lamps and fifty incan. 
descent lamps. Underground there is the following apparatus ;— 
A 15 horse-power 440-volt motor driving a fan at the 250ft. level, 
two 10 horse-power motors for the same purpose at 1950ft. and 
2150ft. levels, three 225 horse-power 2200-volt motors geared to 
three dup'ex Riedler pumps, also a number of transformers, 
Throughout the workings there are 250 incandescent lamps of 
16 candle-power. All the equipment is of the Westinghouse type, 
and the cost per horse-power is £1 8s. 4d. per month, as compared 
with a minimum of £4 when steam was used. The electric hoist 
is on the tail rope or balanced system, hoisting 500 tons daily from 
the 2500ft. level by means of double-deck cages carrying 1} tons 
of rock. The main drum is geared to a 200 horse-power motor 
with a maximum speed of 580 revolutions, which gives the cages 
a speed of 1250ft. per minute. All the wiring is by lead-covered 
cables or rubber-covered copper wire attached to glass or porcelain 
insulators. Candles and lamps are entirely dispensed with in the 
workings. 








ORE IN 


WE have been requested by the secretary of the Institution of 
Mining and Metallurgy to call attention the following memorandum 
on the important question of ore in sight. 

The Council of the Institution of Mining and Metallurgy recognis- 
ing the great importance, to the mining industry and to the public 
generally, of the subject dealt with in the paper on *‘Ore in 
Sight,” by Mr. J. D. Kendall—‘‘Transactions,” vol. x—appointed a 
committee to consider what steps the Institution might usefully 
take in defining the term ‘‘ore in sight.” 

The views expressed by leading members of the profession showed 
a great divergence of opinion as to the definition of the term. 
After due consideration and discussion, the Council came to the 
following decision :— 

(1) That members of the Institution should not make use of the 
term “‘ore in sight,” in their reports, without indicating, in the 
most explicit manner, the data upon which the estimate is based ; 
and that it is most desirable that estimates should be illustrated by 
drawings. 

(2) That as the term ‘‘ore in sight” is frequently used to 
indicate two separate factors in an estimate, namely :—(a) Ore 
blocked out, that is, ore exposed on at least three sides within 
reasonable distance of each other ; and (/,) ore which may be reason- 
ably assumed to exist though not actually “blocked out ;” these 
two factors should in all cases be kept distinct, as (a) is governed 
by fixed rules, whilst (4) is dependent upon individual judgment 
and local experience, : 

(3) That in making use of the term ‘‘ore in sight,” an engineer 
should demonstrate that the ore so denominated is capable of 
being profitably extracted under the working conditions obtaining 
in the district. 

(4) That the members of the Institution be urged to protect the 
best interests of the profession by using their influence in every 
way possible to prevent and discourage the use of the term “ ore 
in sight,” except as defined above ; and the Council also strongly 
advise that no ambiguity or mystery in this connection should be 
tolerated, as they—the Council—consider that such ambiguity 1s 
an indication of dishonesty or incompetency. 

The secretary informs us that he will be oss to send a copy of 
this memorandum to any one who may be interested, on application 
at the offices of the Institution. 


SIGHT. 








TRADE IN THE East.—The “‘ Free Port,” now known as Dalny, 
in the neighbourhood of Port Arthur, forms the terminus of 
the Eastern China Railway, and thereby it will become of 
immense importance as the chief point of departure for 
freight destined to be conveyed across Asia by the Russian 
railway system. Dalny will have a competitor in the form 
of the more northerly harbour of Vladivostock, but Dalny will have 
the overwhelming advantage of possessing a harbour which is free 
fromice during the whole year. This fact of itself is sufficient to 
make Dalny the most important Russian port on the Pacific 
coast, and, as Dalny is to be quite free to the vessels of all nations, 
it has a great future before it in the trade of the world. The 
harbour, assuch, is one of the finest to be found on the entire coast 
line of Eastern Asia, At all seasons of the year vessels drawing 
30ft. can enter the port without the least inconvenience, and 
even on the flood tide, while it is not necessary to take a pilot on 
board. Extensive docks and quays are being built, and the latter 
are protected fully from fire. A great feature of the port of Dalny 
will be the fact that cargoes will be able to be unloaded directly 
from the vessels and put straight into the railway wagons, for the 
railway has been taken right into the harbour and along the quays. 
Thus sea-borne goods arriving at Dalny will be loaded in trains in 
the port, and thence they can be despatched across Asia and to the 
Gulf of Finland without any change of wagon being necessary. 
Twenty thousand workmen are now engaged daily in building the 
port, dry docks, and the townitself. The population is now already 
upwards of 50,000 souls, of whom the Chinese are naturally the 
most numerous, About £3,500,000 have been spent in material 
and in labour, while the eventual total expenditure on Dalny 18 





Straits tin, £117. Freights firm, 





£15 5s, from beginning of the year. Business brisk, ten furnaces 


estimated to be £10,500,000. 
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CATALOGUES. 


gincLAIR AND Co,, 19, Eldon-street, London,— 
Illustrated price list devoted to the Sinclair self- 
cleansing “Comet” lamp. 

R. Huxt and Co., Limited, Earl's Colne, 
Essex.—Price list of shafting, cast iron pulleys, 
couplings, plummer blocks, &c. The book is neatly 
‘ot up. 
2% W. Hunt Company, West New Brighton, 
staten Island, New York.—Catalogue No, 029, 
Hunt cable railways for handling coal and 


merchandise. 


LAHMEYER ELectricaL Company, Limited, 
109, New Oxford-street, _London. Pamphlet 
describing single and multiphase generators for 


direct coupling. 

pratt AND WuitTNey Company, Hartford, 
Conn., U.S.A. Illustrated catalogue of new model 
profiling machines, 

Joun Hvupson AnD Co., 11, Queen Vic’ oria- 
street, London.—Pampblet setting forth the 
advantages to be derived from the use of mangane- 
site paste for joints. 

CromPTON ANDCO., Limited, Chelmsford, —This 
jsanicely got up little book describing fully the 
construction and action of the Crompton potentio- 
meter for electrical measurements connected with 
direct currents. 

W. N. Brunton AND Son, Musselburgh Wire, 
Steel, and Galvanising Works, near Edinburgh.— 
New price list of strandwire. Embodied in this 

ticular list isa new guy anchor, which requires 
no digging in the ground. This has been tested 
on various soils, and found to be very satis- 
factory. 

Ropert W. BLACKWELL AND Co., Limited, City- 
oad, London.—Catalogue and price list of Atlas 
engines and boilers, At the end of the price list 
is given an extremely useful table, showing the 
horse-powers ob ainable from the different size 
engines with varying mean effective pressures and 
speeds, There is also a table showing the mean 
effective steam pressures with different initial 
pressures and points of cut-off, and by using this 
table in conjunction with the other table it is 
possible to find any size engine which is required 
todeve'op a certain horse-power. 

Nernst ELectrIc Licut, Limited, 82, Victoria- 
street, London —New illustrated catalogue and 
price list describing the two types of lamps 
which the company is prepared to sell. The lamps 
are rated by current—not, as is usual with incan- 
descent lamps, by candle-power. The candle- 
power, therefore, depends on the voltage of the 
supp'y ; but as lamps are made for three different 
currents, v'z., 0-25, 0-5, ard 1-0 amperes, it is 
always possible to get a lamp near to the particular 
candle-power required. The total range of candle- 
power is wide, extending from 15 to 170 candles. 
The lamps are made for any voltage from 100 to 
250; the high-voltage lamps are slightly superior 
in efficiency to those for lower voltages, and are 
just as good in respect of their life and mainten- 
ance of candle-power, 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 


THe Corporation of Stockton-on-Tees have 
accepted the tender of the Triumph Stoker, 
Limited, of 39, Victoria-street, London, S. W., for 
the mechanical stokers for five boilers for the 
electricity extension works, 

Mr. MICHAEL B. FIELD, at present electrical 
engineer to the Glasgow Tramways, has been 
appointed to the position of contract engineer by 
Messrs. Ferranti Limited, Hollinwood. Mr. F. 
Barnes Spencer, at present engineer to the Wim- 
bledon Urban District Council, has been appointed 
to the position of sales manager by the same com- 
pany. These gentlemen will jointly represent 
Messrs. Ferranti Limited, and their head- 
quarters will be in Loudon, where an office is 
shortly to be opened, 








_ Nava ENGINEER APPOINTMENTS.—The follow- 
Ing appointments have been made at the 
Admiralty :—Fleet engineers: J. H. Pill, to the 
Medea ; T. F. Brown, tothe Duke of Wellington, 
for the Mercury ; A. J. Nye, to the Duke of Wel- 
lington, for the Reserve; H. J. Walker, to the 
Duke of Wellington, for the Powerful ; F. Ford 
has been placed on the retired list with the rank 
of inspector of machinerys Chief engineers : 
G. W. Noll, to the Duke of Wellington, for the 
Trafalgar ; and 8. J. Drake, to the Vivid, for the 
Salamander, Engineers: H. Evans, to the Vivid; 
for the Tiger ; C. E. H. Osbourne, to the Vivid, 
for the Barrosa ; L. Sands, to the Medea ; C. F. L. 
Donkin, to the Tamar, for Hongkong Yard ; Victor 
de Paris, to the Amphitrite. Engineers, R.N.R.: 
J. Bartlett, senior. C’. G. Parkyn, W. Duncan, W. 
Jones, D, Murdoch, and G. E. Morrell (assistant), 
to the Duke of Wellington, for three raonths’ in- 
structional course, The following assistant engi- 
neers have all been promoted to the rank of 
engineers with seniority as follows: A. E. Cossy, 
R. H. Goodyear, H. H. Willmore, R. Kilpatrick, 
W. J. Dixon, W. S. Torrance, J. S. Massey, A. 
Evans, L. J. Cook, P. D. Church, A. J. Maclean, 
A. E. Lary, S. M. B. Laverne, G. Moore, H. E. 
Dowling, W. Rowe, W. R. Parnall, A. E Ewart, 
T.G. Proctor, D, D. F. Messervy, W. H. Rose- 
vere, all with seniority of June Ist ; L. M. Hobbs, 
A. W. Coleman, with seniority of July Ist ; C. E. 
Russell, J uly 21st ; D. J. Macgregor, promoted to 
rank of acting engineer, with seniority of June Ist. 
Assistant engineers: F,. B. O’Dogherty, to the 
Resolution, and E. H. T. Meeson, to the Severn, 
both lent for cruise of Home Squadron ; G. W. 8. 
Aldwell, to the Duke of Wellington, for the Cam- 
perdown, supernumerary, lent for cruise; H. W. 
Grant, to the Empress of India ; E. W. Riley, to 
ng Duke of Wellington, for the Good Hope ; 
ob Willmore, to the Sans Pareil; R. H. G. 
: dy, to the Nile (temporary); ‘I, E. Aitken- 
“ tothe Australia (temporary), lent for cruise 
of Home Squadron. Probationary assistant engi- 
ted S. T. Stidston and J. E. Allnatt, to the 
peolation ; A. J. Butler, to the Revenge ; W. G. 
He to the Collingwood, all lent for cruise of 
- ome Squadron ; and H, B, Sears, to the Royal 
povereign, ne ‘ ae oe 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal of 
Patents." 


Application for Letters Patent. 





De® When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


18th September, 1902, 
20,324. Prorecrine Irons for Cates, L. Mannstaedt, 
Barmen, Germany. 







26. Bicycite Ciutcn, EK. Birch, Manchester. 

7. CYLINDRICAL VaLve, W. C. Gardiner and S. J. 
Ross, London. 

20,328. TramcaR Lirgsavers, J. White, jun., and W. 
Pul'en, Birmingham. 

20.3829. SURFACING the SHELLs of Taper Cocks, J. Deam, 
Eccles, Lancashire. 

20,330. Wuext for Moror Venic.es, E. Butler, Gates- 
head-on-Tyne. 


20,331. OpgRatTina Brakes of Cycigs, J. Hines, Bir- 
mingham. 

20,332. Cuvutca Huss for Cyvcte Wueris, W. A, 
Lloyd's Cycle Fittings, Limited, and W. A. Lloyd, 
Birmingham. 

20,333. Mounts for WALKING-sTICks, W. Lindop, Man- 
chester. 


20,334. AcruaTinc Loom Sautries, J. P. Robertson 
and W. Adie, Glasgow. 

20,335. Device for Cycies, G. Patterson, Glasgow. 

20,336. TuBULAR FIRELIGHTER for Gas, A. Reid, 


lasgow. 

20,387. Tunwets for PRopELLeR Swarts, W. Millar, 
OW. 

20,338. Peas for Picketinac Horsgs, H. T. Ryan, 


iw. 

20,339. MinImIsinc ViBRATION in CycLe Sgats, W. H. 
Hewett, Birmingham. 

20,340. TRaNsmission of ELecrricaL Enerey, I. Hop- 
kinson, Bradford. 

20,341. Game, W. 8. Taylor, Birmingham. 

20,342. Caangs, H. Wharton, Birmingham. 

20,343. Gas Licurer, J. Slading, Burnley. 

20,344. MatHeMaTICAL DRaWino INSTRUMENTS, J. F. 
Grieve. Glasgow. 

20,345. Apparatus for Cigantxa Seeps, J. Black, 
Glasgow. 

20,346. Wuext Guarps for Trams, E. and C. A. Hitch, 
Birmingham. 

20,347. CoLLar Stuns, R. Phillips and T. Morton, Bir- 
mingham. 

20,348. Firrines for Braces, A. W. Patching, Man- 
chester. 

20,349. Conveyor Drivinc Mgcuanisy, P. B. Bradley, 
London. 

20,350. Winpow-sasHEs, W. Taylor, Glasgow. 

20,351. Pump Vatves, D. C. Word and B. Hufft, Glas- 
gow. 

20,352. Szat, B. Thomson, Milngivie, Scotland. 

20,353 Bens, 8. G. Ansell, Glasgow. 

—— Friction Ciutcues, H. 8. Hele-Shaw, Liver- 
poo. 

20,355. Tetkorapns. E. Ducretet, Glasgow. 

20,856. AppaRatts for Distitiie, F. Calmant, Glas- 


gow. 
20,857. Macuings for ScruBBING Purposgs, T. Gossack, 
Ow. 

20,358. Brcrron-HoL_e Stitcamve Macnines, J. K. 
Macdonald.—(The Singer Manufacturing Company, 
United States ) 

— Liquip Vatve and Arr Vent, W. McFarlane, 

ow. 

20,360. Bottom for Ick Sargs, O. Oetelshoven, 
London. 

20,361. Coo.tinc Towers, F. E. Rainey, Birming- 


am. 

20,362. Device for Recorpinc Worps, W. Bradbury, 
Oldham. 

20,363. MusicaL Instruments, J. Bunzel-Federn, 
London. 

20,864. Brusugs, W. L. Clarkson and J. R. Smethurst, 
London. 

20,365. REGENERATING Yeast, F. Wrede and H. Jeffer- 
sen, Birmingham. 

20,366. Canpiestick, D. Griffiths, C. Thomas, and D, 
Lewis, London. 

20,367. TanuLator for TyPEwRITING Macutings, W. P. 
Abeling and A. E. Moore, London. 

——, Rotary Pump and Fivuip Merer, W. Smith, 

mdon. 

20,369. Makino Sutpuate of Ammonia, T. 8. Standfast, 
Totton, near Southampton. 

20,370. Fasteners for Traces, W. H. Thompson, 


mdon. 
20,371. Macuinge for Ispicatina Timez, E. Fitch, 


London. 
20,872. Macuines for Moutprnc Dotan, T. Heugh, 


ndon. 

20,378. Preumatic Tire Covertnos, L. C. Baker, 
London. 

20,374. Mout Gaas, L. C. Baker, London. 

20,875. Manuracturine Potysazo Dvegsturrs, C. D. 
Abel.—(Actien-Gesellschaft Jiir Anilin Fabrikation, 
Germany.) 

20,376. TELEPHONIC TRANSMITTERS, O. Imray.—(W. &. 
Knorr, Brazil.) 

20,377. Devetorpers for PHotocrapus, O. Imray.— 
(Farbiwerke vormals Meister, Lucius and Briining, Ger- 
many.) 

20,378. Savine Banks, G. L. Hogan, London. 

20,379. Gas Stoves, J. P. Pike, London. 

20,380. Rupper Trees, E. J. Morrison, Newport Pagnell, 
Bucks. 

20,881. Metattic Tires for VenicLes, W. Thompson, 
Birmingham. 

20,382. Macuink for EnoRavixc Purposgs, R. W. 
Barker. — (The Engraving Company of America, 
United States ) 

20,388. Boats PROPELLED by Stea, H. P. Saunderson, 
London. 

20,384. Device for Curtina Wexps, H. P. Saunderson, 

di 


on. 
20,385. Reps for Musica. InstRUMENTS, A. A. Garrett, 


mdon. 
20,386. Puriryinc Drarace Water, T. Lewicki, 
London. 
20,387. Tip-up Hanpie-par for Cycxe, V. C. H. Elgy, 
London. 
20,888. Excavatinc Macuings, H. G. Butler, King- 
ston-on-Thames. 
20,389. Tug TR1umPH Hanvtg, W. Biichler, Annaberg, 
Saxony. 
20,390. Ranog-FinpErs, A. A. Common, London. 
20,391. Raitway Signatiine, R. E. C. Wetherell, 
London. 
20,392. Pipzr Wrencues, C. C. Rueger, London. 
20,393, Wire Stretcuers, 8. Bates, London. 
20,394. Pip Connections, J. T. Pratt, Birmingham. 
20,895. ExpLosion Morors, A. Wydts and F. Kahn, 
London. 
20,396. Desks, A. Mauchain, London. 
20,397. Hay Loapgrs, F. C. and R. B. Southwell and 
O. Ralls, London. 
20,398. TatEcRapuy, F. E. Hesse.—(E. & Heurtley, 
Singapore.) 
20,399. Door Locks, W. Kleuser, London. 
20,400, WaTER-TUBE BoiLers, H. E. Brown, London. 
20,401. Evaporatine Apparatus, F, W. Scott, London. 
20,402. PLoveus, W. H. Sleep, London. 
7 Covpiines for Rartway Wacons, B. Brand, 
ndon. 
20,404. Horsxsuors, B. Brand, London. 
20 pow Waris and Tirgs for Veuicias, J. C. Cole, 
mdon. 
20,406. Firtp Mounts for Macuing Guns, The Hotch- 
Kina oma Company, Limited.—(l. V. Benét, 
rence nehe 





—_ Wispia Apparatus, G. Robson and J. Wallace, 
ion, 

20,408, SIEVE-MANUFACTURING APPARATUS, H. Graepel, 
London, 

20, Roap Venicies, H. A, Knox and J. H. Jones, 


ndon. 
— VeHicLEe Tings, R, Thomson and J. P. Higgins, 
ndon, 

20,411, Rotary Enoines, T. 8. Colbourne, London. 

20,4:2. NON-REFILLABLE Botties, H. Haas and L. 
Brenta, London. 

20,413. Paints, W. A. Jamieson and J. N. and P. B. 
Nicholson, Liv 1. 

20,414. Lockina Devices for Nuts, W. A. Hunter, 
Liverpool. 

20,415, Crocks, W. Schell, jun., London. 

20,416. Pirg Wrencu, F. W. Marcus, London, 

20 417. Boats for Usk on WaTER Cuures, B. Gillott, 
T ondon. 

20,418. Stackine Biscuits, B. Prouty and W. H. Buda, 
jun., London, 

20,419, Game, F. J. Seller, London. 

20,420, AsH Trays, &., A. Barker and W. Stranders, 

London. 

20,421, Inoninc Macuines, H. H. Lake.—(Barnes and 
Erb Company, United States.) 

20,422. Apparatus for Suppiyine O1L in ConpiTion 

Liissoe and 


to be Buryep, V. F. L, D. Lovekin, 
London. 

20,423. Makino of ArtiFiciaL Stongs, H. Bricker, 
mdon, 


19th September, 1902. 


20,424. Carriages for Common Roaps, A. W. Knight, 
.ondon, 
20,425. Cut-outs for Trottey Wires, W. Towler, 


4eeds. 

20,426. ELEcTRIC INCANDESCENT Lamps, A. McCandlish, 
Bredbury, near Stockport. 

20,427. Manuractorg of Iron, J. E. Bennett, Man- 
chester. 

20,428. Spgep Gear, T. Hawkins and E. Greenhalgh, 
Birmingham. 

20,429. Revier Giozg, J. Mangnall, Smithills, Bolton. 

20,430. Revotver Smatt - arms, The Webley and 
Scott Revolver and Arms Company, Limit and 
W. J. Whiting, Birmingham. 

20,431. ImproveD CANDLEsTICKs, R. H. Hepburn, 
Birmingham. 

20,432. Time Recorpgrs, W. M. Llewellin, Bristol. 

20,433. Motor CLutcHine Mecuanism, W. J. Wilson, 
Aston, Warwickshire. 

20,434. Fittines for TorLet Mirrors, L. Hutchinson, 
Birmingham. 

20,435. CombingED Frreptace Screen, M. Fromson, 
Manchester. 

20,436, Ourpoor Sgats, A. Royle, Manchester. 

20,437. Coat CuTTiInc Macutnegs, J. G. Patterson, Man- 
chester. 

20,438. Erectric Carn Troiieys, J. W. Knowles, 
Bradfo: 


20,439, Rartway Sicnaturno, G. H. Robinson and F. 
J. Peters, Derby. 

20,440. Steam Boiienrs, G. Schofield and E. Thompson, 
Rochdale. 

20,441. Bicycte SappLe Construction, A. E. Thomas, 
Birmingham. 

20,442. Economisers for Live Kixys, T. Ryan, Liver- 


pool. 

20,443. Foor of Szwinc Macuing, A. W. Harris, 
Worcester. 

20,444. Sparkine Pivas for Compustion Enoings, The 
Wolseley Tool and Motor Car Company, Limited, and 
H. Austin, Wolverhampton. 

20,445. TeRMinacs for ELectric Wires, The Wolseley 
Tooland Motor Car Company, Limited, and H. Austin, 
Wolverhampton. 

20,446. SavinG Lire from Firg, H. B. Phillimore, 


mdon. 
20,447. Cooxina Stoves, H. Blamires and 8. Bottomley, 
Huddersfield. 
20,448. Prorgctine Suirs’ Borroms, C. Crocker and W. 
T. Lougher, Swansea. 
20,449. Buttons, W. H. Forsyth, Bristel. 
20,450. Stanps for Topacco Pipgs, J. Gordon, Bir- 


mingham., 

20,451. Improvep Hat Surecps, W. J. Anderson, 
Liverpool. 

20,452. A Surg Pick Up, E. 8. Peck, Eye, Suffolk. 

20,453. CLip ATracaMENT for Broom, F. Latham, 
Pe zance, Cornwall. 

20,454. Ripinc SappLe Improviments, J. W. Boyce, 
Cheltenham. 

20,455, CHANNELLING Macutnygs for Rock, G. Anderson, 
Dundee. 

20,456. Erectric Cuoppgrr Switcs, O. Volkmann, 
Charlottenberg, near Berlin. 

20,457. Liquip Pumps, H. Collins, Liverpool. 

20,458. IMPROVEMENTS in PHotomeEtsErs, E. T. Turney, 


ndon. 
20,459. Broom Hanp ig, E. J. Nowell and F. J. Livesey, 


Lond 


on. 
— New Vermin Traps, A. A. Cruickshank, 
mdon. 
20,461. Exxctric Lientine, A. P. and G. C. Lundberg, 


mdon. 
20,462, Friction Ciutcuss, A. H. Wall, London. 
20,463. ImprovepD WATER-TUBE BoiLers, J. T. Jackson, 


ndon. 
20,464. OpgraTinc Tramway Pornts, H. S. Gillett, 


London. 
20,465. Treatment of Rerractory Orgs, E. H. Miller, 


on. 

20,466. LocatixG Posttions of Drarns, F. E. Yewdall, 
London. 

20,467. PREVENTING ACCIDENTAL IoniTION of Fusss, H. 
W. W. Barlow, London. 

20,468. Opgratine the Vatves of Enaines, H. A. 
Humphrey, London. 

20,469. PRINTING Pressgs, J. Hauss, London. 

20,470. Picturg Frames, J. L. Crawford, London. 

20,471. Syrincgs, R. J. Reuter and A. B. V. Taffs, 
London. 

20,472. Bett Conveyors for Carryine Org, Fraser 
and Chalmers, Limited.—(J. F. Cook, Transvaal.) 

20,473. Enorngs, A. Stevenson, London. 

20,474. Conveyor Systems, H. W. Blaisdell, London. 

— TRANSPORTING Sick PropiE, A. Gaiser, Liver- 


poo . 

20,476. CHANGE-sPkED Gear for Motor VEHICLEs, 
&c., A. J. Boult.—(La Soci‘té Rondet Schor et Cie., 
France ) 

20,477. TREATMENT of Suxt, J. A. and R. Sturton, 
London. 

20,478. Curtinc Metat, A. J. Ward and C. Wragg, 


Sheffield. 
20,479. Makina Boots and SHogs, The Phcenix Boot 


Machin Company, Limited.—(J. Keats, Austria.) 
20,480. faanes FUSIBLE Supstances, N. 8. Jenkins, 


London. 
20,481. WasHer for Screw Bots, R. L. Ebert, 


London. 
20,482. Brakss for Motor VeuHIces, J. Greensmith, 


London, 
20,483. Exectric Fusss, O. L. Peard and F. Dew, 
ndon. 
26,484. Macuine for Curtine Heavy Warg, W. Ross, 


London. 
20,485. Toys, R. D. Radcliffe and J. C. Ginzler, 


London. 
20,486. ProtocraPHic Device, J. A. de Hulster, 


London. 
— Pressks for Maxine Stove Ti1gs, G. Bihr, 


London. 
20,488. PERFORATING Pargr, H. Birkbeck.—(J. H. 


Ludwig and A. Bricsson, United States. 

20,489. Non-sLippine Pap for SHoxs, E. Leigh, 
London. 

= Non-REFILLABLE Bortries, P. E. Gonon, 


on. 
20,491. Sueet Mxetat Boxes or Cans, J. Fry, 
on. 
20,492. Process of Maxine Stone, H. Birkbeck.— 





oo Stone and Terva-cotta Company, United 

ates. 

20,493. Breakixa Coat, W. R. Lake.—(F. F. Raymond, 
United States.) 

20,494. Moutupreces for Spzakixa Tvses, E. Ritton, 


a 5 
20,495. Imrration Ceramic Ware, C. Courmont, 


London. 
20,496. Recovery of Tin from Scrap, L. Wirtz, 
London. 
20,497. Expaxpixc Tugs, J. Carmichael and J. 4, 
Coke, London. 
-. _ W. R. Lake.—(F. F. Raymond, United 
tates. 
— ARTIFICIAL TrETH, L. E. Evslin and G. Ott, 
mdon. 
— Sawino Sats, A. Latch and T. C. Batchelor, 


on, 

20,501. TREATING Fiprous Materiat, K. A. Alfred, 
London. 

20,502. Points for Erectrric Tramways, C. G. Gocrd, 
London. 

20,503. Carryine Coat, W. R. Lake.—(F. F. Raymond, 
United Statea.) 

20,504. Rorary Brusn and Ciipper, H. G. Ryland, 


mdon. 
30,506. Device for Fasten1ne Cotvars, H. G. Ryland, 


jon. 

20,506. Cu:HIon Trres for Cycies, H. G. Ryland, 
London, 

20,507. REFRIGERATING APPARATUS, A. Lenhardtson, 


ndon. 
20,508. MusicaL InsTRUMENT, H. Miiller, R. Robinson, 
and A. Flirst, London. 
20,509. Pens, R. Bill, Londcn. 
20,510. Puncuine Carbs, M. Mertens and O. Frowein, 
London. 


20th September, 1902. 

20,511. SopsriruTe for Brack Leap, 8S. E. Sanders, 
West Bromwich. 

20,512. Lock, E. Dunkerley and H. Buckley, Shaw, 
near Oldham. 

20,518. Rerznrion of ARTIFIcIAL TgETH, A. B. Verrier, 
Swindon, 

20,514. Mirror Doors of Warpxozgs, W. H. Marshall 


— Cycte Weg. Ciutcu, W. and A. Peacock, 

ow. 

— Batt for Piayine Gotr, B. F. Cocker, Shef- 
eld. 


20,517. Saor Lirts, W. Massam, Bradford. 
—— Cases for Hotpine Penciis, W. Massam, Frad- 
‘0 


20,519. Drivina Mecuanism for Cycigs, A. &§. Hill, 
Coventry. 
— Drac for Mart Carts, &c., J. Harper, Liver- 


poo! 

20,521. ADVERTISING FRaME or Cabinet, The Universal 
Advertising Company, Limited, and B. Pitt, Man- 
chester. 

20,522. E.ectric Current, F. H. and C. Hall, Bir- 
mingham. 

20,523. SHart Brarinos, J. 8, fandiford and T. Shep- 
herd, Manchester. 

20,524. Couptines, J. 8. Sandiford and T. Shepherd, 
Manchester. 

20,525. EnveLopes and Wrappers, C. A. Carr, Man- 
chester. 

20,526. Macuinery for Potisninc Resp Wing, J. 
Evans, J. A. Brunt, J. Dyson, and J. Rushton, 


B 
= Brake, W. E. Rowlands and P, McCullough, 


Vverpoo: 
20,528. Armour for Boots, G. L. Morrall and A, Clowes, 
Manchester. 
= Deer Sea Sovunpina, A. Hill and J. Tatlock, 


iw. 
20,530. Grips for Exercisina Purpossgs, A. E. Terry, 


Birmingham. 
Motor for Propgtiine Cars, G. Plaskitt, 


iL 
—_— Puriryine Apparatus, H. Hocking, Liver- 
poo: 
20,533. Frreworxs, T. Singleton and D. Green, 
Halifax. 


20,584. MANUFACTURING ARTIFICIAL Stong, J. 8. Rigby, 


Live 1. 

20,535. G-PONG TABLE Top, G. H. Tomlinson, Bir- 
mingham. 

20,536. ATTACHING BuCKLEs to Straps, 8. Taylor, Man- 
chester. . 

20,537. Rotary Printine Macuing, R. B., H., S., and 
F. 8. Furnival, Manchester. 

20,538. Brarines for Revotvinc Saarts, J. Leslie, 
Burnley. 

20,539. HANDLE Bars of CyciEs, D. B. Stephen.—(2. S. 
Stephen, Congo Free State.) 

20,540. Mitkinc Macuines, W. H. Lawrence and R. 
Kennedy, Glasgow. 

20,541. Inrusgr and Srrarmer for Tzapors, 8. Hall, 
Manchester. 

20,542, Rain-watTger GuttTers, W. Maidment, Watford, 

rts. 


e 
20,543. Exarve Spgep Governors, A. Davies, Erith, 
K 


ent. 
ae Inrants’ Feeptne Borries, A. Harrop, Man- 
chester. 
20,545. PHorocrapHic Cameras, W. H. Corlyon, Glas- 


gow. 
20,546. Reversina Wrxpinc Enotnss, A. Bever, Dews- 


bury. 
20,547, Screw Stoppers for Borries, H. E. Carter, 
Bristol. 
20,548. Scoops, E. Schweizer and W. Erbe, London. 
20,549. Savery Vatves for Enotes, A. C. Calder, 


London. 
— Devices for ImpreGNnatine Loos, H. E. Kruskopf, 


on. 
20,551. Frame for Sprynine Fisrovs MATERIALS, Platt 
Bros. and Co., Limited, J. Dodd, and W. Hilton, 
Manchester. 
= Switcs for ELectric CURRENT, [. G. Waterman, 


mdon. 
20,553. VALVE-CONTROLLING Devics, I. G. Waterman, 


ndon. 
ACETYLENE Gas GENERATORS, G. Ducellier, 


London. 
20,555. Execrro Maonets, &c., I. G. Waterman, 


London. 

20,556. VALVE-CONTROLLING Device, I. G. Waterman, 
London. 

20,557. ConTROLLING WaTeR Suppty, I. G. Waterman, 


a D. Air, Dund 
20,558. le undee. 
20,559. APPARATUS for CLEANING Knives, A. G. Bing, 


London. 
20,560. MerHop of Cootmsc Morors, J. Pilatel, 


London. 
20,561. GEAR-CHANGING MeEcHANIsM, F. Anthoine, 


London. 
20,562. eee eee to Lives, W. W. Bengough, 


Southend-on- 
20,563. Macuivgs for Fotpinc Purpossgs, G. Schilling, 


London. 
20,564. Process of Tannine Skins, J. C. Greaves, 


London. 
20,565. Maxixa Borties, J. Shufflebotham, Liver- 
pool. . 
20,566. LupricaTinc Apparatus, J. MacGowan, jun., 


Liverpool. 
20,567. PHonogRaPHic Apparatus, J. M. Tourtel, 


London. 
20,568. Lamps for Motor Cars, &c., R. A. Osman, 
London. 
20,569. Empossinc Dis, H. 8. Maidhof, Kingston-on- 
es, 
20,570, HiaH-pREssuRE Enoines, M, Castelnau, 
London. 
as, 7 cpaguaeaa Current Motors, V. A. Fynn, 


on: 
20,572, ALTERNATE CURRENT Motors, Y. A. Fynn, 
London, 
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20,578. Execrro Magnetic CLutcHes, V. A. Fynn, 
London. 

20,574. Dryine MaTeriat, A. H. Higginbotton and A. 
B. Lennox, London. 

20,575. Maxine Papgr, M. L. de la Camara and F. B. 
Egaila, London. 

20,576. Smoke Fittrsr, C. Wolf and A. V. O. Mathiss, 


ndon. 

20,577. Maktne AMIDO-PHENOL Derivatives, O. Imray. 
—(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

20,578. Leap Traps, F. L. Milne and 8S. C. Brearley, 


ion. 

20,579. Doas for Fastenrne PLates on CYLINDERS of 
Printinc Macaings, T. Franks and J. Marshall, 
London. 

=e. Siena.iine, J. E. Bousfield.—(#. Nahman, 


20,581. ‘Pacxtxa Eoos for Transport, M. Maguire, 
ndon. 
20,582. GgngRATING AcETYLENE Gas, H. R. Chubb, 
ndon. 
£0,583. ALPHABETICAL INDEXxEs, W. H. Gannett, 
mdon. 
20,584. Macutnes for Comaine Woot, W. B. Jefferson, 
on. 
20,585. Upricut Piano Actions, G, M. Guild, London. 
20,586. Firine Kiins for Porcetarn, M. L. Goebel, 
London. 
20,587. Exgcrric Motors, The Johnson-Lundell Elec- 


tric Traction Company, Limited.—(&. Lundell, United 
States.) 


20,588. Mortar, W. Poulsom and R. 8. Williams, : 


on. 

20,589. Carp Inpex Capivets, W. W.. Fortune, 
London. 

20,590. OpricaL Instruments, S. O. Rhodes, London. 

20,591. Botries, H. Ramsbottom and J. M. Richard- 
son, London. : 

22nd September, 1902. 

20,592, FirEPROOFING COMBUSTIBLE MATERIALS, A. W. 
Baxter, London: . 

20,593. Rernrorcine Concrets in Fcoors, J. Sheppard, 
London. 

20594. Automatic CHaNnce Sasurrte Looms, A. 
Sowden, Halifax. 

20,595. Press, A. Sowden, Halifax. 


20,596. Lirgcuarp for Tramcars, J. Farnsworth, |! 


Sheffield. 

20,597. MAssace App.iancs, S. C: Neef,-Bradford. 

20,598. WHEELED Veuic.es, J. Burnett, Kilmarnock. 

20,599. Eveprece- for TeLescopgs, L. L. Leader, Man- 
dalay, Upper Burma. 

20,600. Puncutnc Macutine, C. Maher and E. G. 

oore, Liverpool. 

20,601. PHoroGrRapHic Printinc Framer, F. Taylor, 
Keighley. 

20,602. Courtine Draw Gear, A. Cawthorne, Nor- 
manton, Yorks. 

20,608. Reapina Macuine, P. W. Kenny, Eccleshall, 
Staffs. 


20,604.-Propuctine Serine Back-piatss, T. C. Hurdley, 
Sheffield. 

20,605. Securine WATERTIGHT Joints, J. Joly and W. 
C. Adams, Coote Hill, Co. Cavan. 

20,606. ApsustING Fags Wuests, G. Hatchett, sen., 
Birmingham. 

20,607. Brusn, G. I. Fern, Warrington. 

20,608. Cyc_.e Support or Rest, The Fraser Automatic 
‘Rove-stop Company, Limited, and J. G. Fraser, 
Glasgow. 

20,609. Livg Guipg INstrumENT, T. Cowburn, Glou- 


-cester. 
20,610. Vessets for Transit, E. Stone, Hamburg, 
Germany. 


y' 
20,611. Comps, E. Brisel, Berlin. 
20,612. Seeurtinc Runesr Tires to WHEELS, N. Wood, 


ester. 
20,613. Motor Bicycte Drivise Gear, C. Merington, 
London. 
20,614. Moron Car Drivine Gear, O. T. Bernhardt, 
mdon. 
29,615. Pygumatic Tires, G. Spurgeon, Leytonstone, 
SS8eX. 
20,616. DyNaMo-ELECTRIC Macuines, B. G. Lamme, 


ndon. 
20,617. Cooxinc Rance Forwnace, J. J. Cartwright, 
Birmingham. 
20,618. Book Hotper, G. T. Hyde.—(L. Block, United 
States.) 
20,619. Dovcn - DivipIne Macuiye, F. Dieterich, 
on. 
23,620. Permanent Stick Fe 2RULE, J. W. Chamberlaine, 
London. 
20,621. Maxine Iron ALLoys, J. W. Chenhall, Totnes, 
Devonshire. 
20,622. Swine Support, C. A. Allison.—(7The 0. C. A. 
Swing Company, United States.) 
20,623. Sewinec MacaineE Neeougs, C. A. Allison.—(G. 
A. Manwaring and J. B. Lytle, United States.) 
20,624. ALTERNATING CURRENT GENERATORS, E. Gaskell 
and A. J. Hedgecock, London. 
20,625. Venice Wueet, W. Dunstan, London. 
20,626. PuLp-BEATING Macutng, F. A. J. Niethammer, 
London. 
20,627. Kriw for Porcetarn, M. L. Goebel, London. 
20,628. Kirin for Porceiar, M. L. Goebel, London. 
20,629. Imuprovine the ILLUMINATING Power of Gas, 
M. B. O’Brien, London. 
W. B. Craig, 


20,630. Wispow Sasu Fastenrxos, 
ndon. 

20,631. Door Locks, W. B. Craig and W. Baker, 
ndon. 

20,682. Frxtna Napkins to the Coxiar, E. Loehr, 


mdon. 

20,638. AtarM Device for Tits, F. Nitschke, 
London. 

20,634. Pipe Covers, A. N. Hovland, London. 

20,635. ADVERTISEMENT Boarps, O. Hiigle, London. 

20,636. Brecocks, F. J. Walker, London. 

20,637. Wire Strainer, F. B. Goodman.—(Ryan and 
Peterson, Cape Colony.) 

20,638. Brakes for VeELocipepEs and Veuicves, G. P. 
Mills and the Raleigh Cycle Company, Limited, 
London. 

20,639. Reversiste Coat, L. Lewis, London. 

20,640. TggTtu, W. F. Wheeler, London. 

20,64L. Avromatic Brakes for Venicues, C. F. Miller, 


on. 

20,642. Arrsnip, G. W. May, London. 

20,643. ConTRoLLING WINDING Enotngs, Siemens Bros. 
and Co., Limited. —({Siemens and Halske Aktien-Gesell- 
schast, Germany.) 

20,644. Workinc Macuatnery, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktien-Gesellschast, 
Germany.) 

20,645. RecuLatinc Current, Siemens Bros. and Co., 
Limited.—(Siemens and Haleke Aktien-Gesellachajt, 


yoke 

20,646. InpING Enoines, Siemens Bros. and Co., 
Limited —(Siemens and Halske Aktien-Gesellschaft, 
Germany.) 

20,647. ELECTRICAL TRANSFORMERS, Siemens Bros, and 
Co., Limited.—(Siemens and Halske Aktien-Gesell- 
schaft, Ge: many.) 

20,648. TeLEPpBongs, A. Goldwurm and A. Horowitz, 


ndon. 

20,649. Winpow Sash Fastener, G. Simpson, 

mdon. 

20,650. Worktne Too. ACTUATED by FLuIp Pressure, 
C. D. Abel.—(De Fries et Cie., Aktien-Gesellachaft, 
Germany.) 

20,651. Puriryimc Water, W. B. Hardy.—(C. F. Warner, 
United States ) 

— Guarp for Doors, B. Brognon, Kingston-on- 


mes, 
20,653. Swinas, W. J. Cowan, London. 
20 654. Supportinc Paper ReEceptacies, M. J. Wade, 
London. 
— Recepracies for Hoiprne Paste, M. J. Wade, 
naon. 
20,656. Switcues, G. L. Addenbrooke and L. Robinson 
and Co., London, 





as 3 [ees Copper, E. Casper.—(B. Comba, 


Italy. 
20,658. THermostats, W. P. Goard, London. 
20,659. Trays or Saucers, W. R. aud F. Haseler, 


irmingham. 
20,660, Esters, A. D. Little, W. H. Walker, and H. 8. 
Mork, London. 
20,661. ConstructiIne FLoors or Pavaments, M. Ktihl, 
London. 


20,662. Fish - wooxs and Garrs, C. B. Simonds, 
mdon. 
20,6683. Brakes, A. M. Martin and J. J. Kay, 
Liverpool. 


20,664. Locomotive Wuaxis, J. Moll and O. Zeller, 
London. 
20,665. Fastensrs, L. W. Luellen, London. 


20.666. Saretps for Dargsszs, A. T. Stevenson, 
London. 

20,667. Boot Sorzs, T. Burrell and E. C, Perdriau, 
naon, 

20,668. CapsuLes for Hotpine Gas, 8. H. Crocker, 
ndon, 


A, Kone- 
A. Kiine- 


20,669, Furr Barquerrss, A. J. Boult.—(W. 
man, United States.) 

20,670. ArtirictaL For., A. J. Boult.—(IV. 
man, United States.) 

20,671. Rutgers, C. Lawrence, London. 

20,672. Merceristnc Macuines, A. J. Boult.—(A. E. 
Chevolleau, France ) 

20.673. .Ramz Supports for Tracks, J. Chappuis, 
London. 

20,674. Envetopgs, A. J. Boult.—(M. A. Miébius, 
Germany.) ‘ 

20,675. Pires, M. Dumas, London. 

20,676. GaRDEN Saears, A. J. Boult.—(/. K. Kohler, 
Germany.) 


| 20,677. Screw Jacks, C. P. Storrs, London. 


Boult.—(E. and P. Franck- 
W. H. Metcalfe, 


20,678. Evyg-auassss, A. J. 
Valery, France.) 

20,679. MANURE MANUFACTURE, 
Lond 

20,680. 
London. 

20,681. Derectinc Four Gas in Mryes, J. Hylard, 
London. 

20,682. Printinac Tetecrapus, W. L. Wise.—(C. L. 
Buckingham, United States.) 

20,683. Printinc Terecrapus, W. L. Wise.—(C. L. 
Buckingham, United States.) 

20,684. Perroratine Macuings, W. L. Wise —(C. L. 
Buckingham, United States ) 


on. 
Derectinc Fovt Gas in Mines, J. Hylard, 


20,685. Inpoon Game Apparatus, D. Gwillim, 
London. 


20.686. Santtarny Appiiance, T. H. Bell and J. 8. 
Phillips, Pietermaritzburg, Natal. 


23rd September, 1902. 


20,687. Pacxine, T. MHarrison, Shelfield, near 
Walsall. 

20,688. CaRBURETTER for PeTrot Enarngs, L. Russell, 
Bexhill-on-Sea. 

20,689. Auromatic Liquip Mzasurg, C. C. Chapman, 
Leicester. 

20,690. Stientrinc Devices, T. Gilbert-Russell, Lewes, 
Sussex. 

20,691. Currine Devices for Macuines, W. Bowden, 
Manchester. 

20,692. SicuTinc Devices for Riries, W. W. Ken- 
worthy, Liverpoo 

20,6938. CLeantne CuTLery, W. Naunton and J. North, 
London. 

20,694. Saips’ Berrus, A. Cameron and D. Jackson, 

iW, 


20,695. Hotpgr for Lirg-sgits, A. Cameron and D. 
Jackson, Glasgow. 

20,696. PREVENTING Boots SiippineG, R. Holmes and J. 
Helliwell, Keighley. 

20,697. Sree: Siipine Currer, A. Ellis, Solihull, near 
Birmingham. 

20,698. Sager Rack, H. W. Davies, Leominster, Here- 
fordshire. 

20,699. IMPROVEMENTS in Foxcer Rivas, D. Alexander, 


ow. + 

20,700. Ececrric Fire Avarm, W. Timms, Reigate. 

20.701. Improvep Toy, F. McClune and T. Byrne, 
Liverpool. 

20,702. Dry Seat Mat, J. H. A. McQuire, Leeds. 

20,703. CompassEs, H. J. Cook, Redditch. 

20,704. Pranorortes, W. H. Thorntonand W. Matthews 
Manchester. 

20,705. RoLters for SPINNING MacHInERy, E. Wiggles- 
worth, Rochdale. 

20,706. New ADVERTISING Mepiums, J. Whiteley, Man- 
chester. 

20,707. Wispow Sasu Fasteners, W. Evans and A. 
Willis, Birmingham. 

20,708. Timinc Homrne Piceons, H. Buckley, Radcliffe, 
near Manchester. 

20,709. Improvep Paper Ruwers, J. E. H. Gentil, 
Glasgow. 

20,710. INTERNAL CompusTION ENoings, H. Frenay, 
Birmingham. 

20,711. Bett Fasteners, A. Fengl, Altrincham. 

—— Patent CycLoipaL CarRrovsgE1s, W. D. Cronin, 

iw. 
20,713. Rotary Souip Caoss-sLipk CoupLine, R. Brook, 


eeds. 

20,714. AxiE for CvcLe TraILine CaRRiaags, J. Taylor, 
mdon. 

20,715. APPARATUS for ADVERTISING PuRpossEs, J, Bock, 
ndon. 

20,716. MemoranpuM and other Books, M. Vernon, 
mdon. 

20,717. Lock Nuts, 8. de la G. Williams, Birmingham. 

20,718. Gas Macuings, C. J. Johnson, Birmingham. 

20,719. GasoLine Recutators, C. J. Johnson, Birming- 


ham. 

20,720. DousLe Cramp Mirreine Macuine, J. Adams, 
London. 

20,721. Szatine Mitk Cans, J. Sutton and J. Adams, 


London. 

20,722. RuppEer Coupiines, A. F. Fairbairn and G. W. 
Greener, Sunderland. 

20,723. INstrumMENT for INSTRUCTION in SHooTING with 
Ries, J. W. D. Johnson.—(A. H. Johnson, China.) 

20,724. Wespina for Hanoina Curtains, F. Tripel, 
Gravesend. 

20,725. Wispow-sasHEs, E. Beyer, London. 

20,726. Buinps, W. A. Rees, London. 

20,727. Pump, 8S. H. Crocker, London. 

20,728. MoTOR-PROPELLED Roap Sweepers, F. Sadler, 
London. 

20,729. Stgam Pumps, H. Davey, London. 

20,730. Kitws, R. F. Mackenzie and H. W. J. Cheffins, 
London. 

20,731. A TaBLe Fisuina Game, 8. C. 8. Church, 
London. 

20,732. STERILISING and CooLinc Water, W. G. Can- 
non, London. 

20,733. Cyctg Sat Priiars, W. G. Sigston, Birming- 


™m, 

20,734. Draucut Exc.uper, W. E. Bond, Twickenham, 

* Middlesex. 

20,735. Matcues, W. R. Lake.—(Parker Match Com- 
pany, United States ) 

20,736. Surcicat Pap, F. M. A. Hanbury, London. 

20,737. Boor Protgctors, A. W. Mantle and J. P. 
Frisby, London. 

20,738. Hen Coors and Doo Kenygis, R. J. Forster, 
London. 

20,789. Automatic Excuance System, A. M. Bullard 
and M. C. Rorty, London. 

20,740. SEwina Macuings, J. A. Cameron, London. 

20,741. Foop Cuopprrs, L. T. Snow and A. A. Warner, 
London. 

20,742. APPARATUS for Dryinc, R. C, Baughman, 


London. 

20,743, Srzam Enarngs, J. F. Craig and T. V. Fleming, 
London. 

20,744. Founrarn Pens, R. B. Dickie, London. 

20,745. Apparatus for Savino Lirg, G. Lee, London, 

20,746. Toastine Forks, F. W. Ryan, London. 





20,747. Ram Jornts, B. P. Taylor and J. W. Evans, 
London. 
20,748. Ram. Jornts, C. A. Frye and G. Sorrick, 
London. 
20,749. PNgumatTic VEHICLE Tings, C. E. Thomas, 
Kingston-on-Thames. 
20,750. Means for Jorn1inc Girpgrs, W. T. Crosse, 
London. 
20,751. Recrprocatina Enorvgs, W. G. Wilson and 
Wilson and Pilcher, Limited, London. 
20,752. MaGazine Frire-arms, A. J. Boult.—(4. Mills, 
United States.) 
ee Compustion Enarnes, G. Erikson, 
ndon. 
20,754. Evgetet Macurines, A. J. Boult.—(United Shoe 
Machinery Company, United States ) 
20,755. ExscrricaL Morors, O. Imray. —(Sprague 
Electric Company, United States.) 
20,756. TeLEPHONE Receivers, E. Bardac and P. A. 
Martin, London. 
20,757, Permanent Way of Tramways, L. P. Winby, 
on. 


20,758. Srgam TurBInE [MpROVEMENTS, H. Thormeyer, 


on. 

20,759. CLockwork Toy Fiourgs, G. Weissbiicker, 
London. 

20,760. Gas Enarngs, E. Edwards, London. 

IncanpEscent Gas Buryers, L, Stcess, 

20,762. AnsustaBLe Curtain Rops, W. P. Thompson, 
+The Gardinentriger-Fabrik Nuremburg Martin 
Gumpert and Martin Seu ffert, Germany.) 

20,763. Apparatus for Pasting Lapgts, R. L. Trotter, 
London. 

20,764. Rartway Lives, J. G. Lorrain, London, 

20,765. Fastener for Waist Betts, L. G. Freedman, 
London. 

20,766. Pump, E. Jordan, London. 

20,767. Rartway Sionatirno, W. R. Lake.—(Société J. 
Reynet ct Cie., France.) 

20,768. StgaM GENERATORS, A. Philippe and E. Boivin, 
London. 

20,769. VaLve Morion, P. L'Orange, London. 

20,770. Proputsion of Suips, P. Pons, London, 

20,771. KeTries, G. L. Lavington, London. 


24th September, 1902, 


20,772. Evectric Ianrtrion ApPaRATUs, A. Watson, 
jun., Sutton Coldfield. 

20,773. Cingmatocrapas, A. C. Franklin, Shoreham, 
Sussex. 

20,774. Stoves, R. Sutton, C. and G. Marsh, and W. 
Walton, London. 

20,775. Water-cLossTs, H. J. Smith, Rathgar, Co. 
Dublin. 

20,776. Sregrinc Gear for Motors, W. J. 
Coventry. 

20,777. Or. Lamps for Heatine Porposgs, J. Shepherd, 
London. 

20,778. Batua, J. J. Brock, Birmingham. 

20,779. Cvcie Braxgs, T. 8. Smith, Birmingham. 

20,780. Tramcar Seats, C. H. Kemp, Liverpool. 

20,781. Casn Cueck Tixs, A. H. Gledhill, Halifax. 

20,782. YARN-CHEESING Macuing, G. W. B. White and 
8. Walker, Bradford. 

20,783. Ourstipg Seats for Tramcars, L. E. Johnson, 
Bradford. 


Iden, 


20,784. Coverinos for the “ Tors” of Tramcars, C. H. 
Kemp, Liverpool. 

20,785. ComBrnaTion Furnitorg, 8. Stern, Glasgow. 

20,786. Moron Roap Veuic.ies, 8. J. Gammell, Glas- 


gow. 

20,787. Free Waex. and Brake for Cycxrs, G. Lind- 
say, Glasgow. 

20,788. Borries, A. Harrop, Manchester. 

20,789. Dry Sgat for Tramcars, F. W. Addy, Little 
Bolton, Lancs. 

— Hert Paps for Boots, J. T. Crossgrove, Liver- 


pool. 

20,791. Water Sorrengr, C. Crocker and W. T. 
Lougher, Swansea. 

20, — and Susstituts for Dice, F. W. Warrick, 

ndon. 

20,793. ENGrRavinc Metat Prares, W. A. Whiston, 
Fenton, Staffs. 

20,794. Etgcrric Tramway Wire Foxper, T. Turner, 
Paddington. 

20,795. EMBROIDERY TRANSFER AppLiaNce, W. Bowden, 
Manchester. 

20,796. SELF-RECORDING Tarorts, R. M. 
Brighton. 

20,797. Tramcars, C. R. Bellamy, Live 

20,798. Cycte Driving Gear, T. 


Painter, 


rpool. 
W. Bumfield, 
ndon. 
20,799. Tancets for Rirte Practice, T. B. Ralston, 
OW. 
20,800. GeLtatine, W. Cormack and J. G. F. Lowson, 


ow. 

20,801. TreaTING GReLATINE So.utions, W. Cormack 
and J. G. F. Lowson, Glasgow. 

20,802. Lamp Extryevuisners, 0. Roeseke, Notting- 
ham, 


20,803. ELectrric Terma, G. E. Carr, Newcastle- 
upon-Tyne. 

20,804. Fornaces, J. 8. Herriott, Liverpool. 

20,805. PREPAYMENT TELEPHONE INSTRUMENT, H. J. 
Dawes, London. 

20,806. Stripina ATTACHMENT for KNITTING MACHINES, 
C. A. Allison.—({The American Knitting Machine 
Company, United States.) 

20,807. Ticket Curr, R. 8S. Harrison, London. 

20,808. Piates for Boor and SHor Sos, A. Briggs, 
London. 

20,809. InstruMENT for ASCERTAINING the PERIMETER 
of Lenses, W. A. Oubridge, London. 

> spade Gas GENERATOR, A. W. Groves, 

mdon. 

20,811. Winpina Gear, E. G. Appleby and L. F. 
Gowans, Manchester. 

20,812. Sanitary UTensixs, J, W. Fearnley and T. Wood, 
London. 

20,813. Graters, J, and E. M. McCutchon and 8. G. 
Parker, Birmingham. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





695,994. WinpLass AND CAPSTAN AND MEANS FOR 
Drivine sam, J. R. Andrews, Bath, Me.—Filed 
April 12th, 1901. 

Claim.—The horizontal crank shaft connected with 
suitable driving engines and provided with a worm 








in combination with worm gears ¢ on vertical oe 
shafts, one upon each shaft, the said worm gears being 





———— 


arranged one on each side of the worm, nd Mesh} 
therewith, whereby the same worm upon the cual 
shaft operates a pair of capstans, all the parts bee 
constructed and arranged substantially as described, ® 


696,001. Moror Car Frame, V, H. Bendiv, Ne» y, 
N. Y— Aled July 6th, 1901. ook Den ae 
Claim.—(1) A motor cycle frame havin 
member provided with a seat for the rider a 7 pc 
member provided with a motor support, the front q 
rear members being connected by means adapted 12 
confine the vibration of the motor to the reay member, 


[696001] 









(2) A motor cycle frame having a front 
vided with a crank bracket and with a 
rider and a rear member provided with 
port, the front and rear members being 
means adapted to confine the vibration 
to the rear member, 


696,045, Macuine for Maxine Cyuinpricar Corsg 
FoR Castinos, G. J. Hoskins, Sydney, New Sow'h 
Wales, Australia.—Filed September 10th, 1901, 

Claim —In a machine for making cylindrica} Cores 
for castings, the combination of a rotating core barre] 
with a t:uck or traveller which carries a fed hopper 

' 


(696045 | 


member pro. 
Seat for the 
& motor sup. 
connected by 
of the motor 

















and a gauze-wirs cylindcr on an inclined axis 9 
disposed and arranged that the gauze-wire cylinder 
shall be caused to impinge against the periphery of 
the core barrel or against the surface of the compasi- 
tion which is fed on to it from the hopper, as and for 
the purposes herein specified. 


696,079. Sream Borter, G. Raissle, South Bend, Ind, 
—Filed May \st, 1901. 

Claim.—The combination with a boiler or boilers, 
and a primary heater located between the same, of a 
boiler furnace setting surrounding the boiler and 
heater and separating the boilers from the heater 
longitudinal fire tubes within the boilers provided with, 
a fire chamber, a chamber beneath the boilers through 
which the products pass after leaving the fire tube and 


696079] 








by means of which the entire lower surface of the boiler 
is subjected a second time to the action of the products, 
—- in the walls which separate the boilers from 
the heaters to conduct the products into the chamber 
beneath the heater, and which heater is subjected to 
the action of the products as they pass through said 
chamber, a steam pipe connected with the two boilers, 
and a supply pipe connected with the heater, valves 
for poten 4h the steam from each boiler to the steain 
pipe, whereby either one or both the boilers may be 
used, substantially as and for the purpose set forth. 


696,282% Locomotive, S. M. Vauclain, Piladelphia, 
Pa.—Filed December 8th, 1900. 

Claim.—The combination in a locomotive having 
side frames, of a boiler, a forward truck, a rear truck 
having bearing surfaces, said rear truck being under 
a portion of the boiler extending rearwardly beyond 
the driving wheels, springs supported on the boxes 
of the driving wheels, a lever on each side of the 
locomotive pivoted to the side frame, the springs on 
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one side of the locomotive each having one end con- 
nected to said”lever, the second end of one of the 
springs being connected to the side frame, a second 
lever on each side of the locomotive also pivoted to 
the side frame, one end of said lever having por 
connecting it with the second of the springs an 
having its other end supported upon the bearing sur 
faces of the rear truck, substantially as described, 
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SOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 
No. VL.*—THE POSITION OF THE MANUFACTURER IN 
CAPE COLONY. 
(By our Special Commissioner.) 
CapPETOWN, September 17th. 

In these days it has become rather the fashion to take 
it for granted that Great Britain is losing her trade with 
the outside world. It is therefore gratifying to find that 
as far as the machinery imports to Cape Colony are con- 
cerned, the English trade pessimist can find but little to 
support this pet theory of his. 

For a variety of reasons which I have given in pre- 
yious articles, Cape Colony must be considered on its own 
merits, as being separate and distinct from the rest of 
South Africa. I am therefore confining myself in the 
following figures to this Colony alone. The trade figures 
available are not as recent as one might wish. They 
refer to the year 1900. In a way, however, it is perhaps 
as well for my present purpose that such is the case. 
Owing to the protracted duration of the war, the import 
trade of 1901 is hardly likely to afford a trustworthy 
basis. Although the war was in full operation during 
1900, it must be borne in mind that a very large propor- 
tion of the machinery imported in a given year is the 
result of business negotiations that have taken place 
during the previous year. Doubtless the war, which 
commenced towards the end of 1899, and the period of 
anxiety which preceded it, had a great effect in checking 
the ordinary South African business. Doubtless, too, 
machinery imports, except fur military purposes, suffered 
with the rest. 

I do not take into consideration munitions of war, or 
military stores, as these were abnormal imports due to 
extraneous causes which have no bearing on the case. 

In spite of the check to commerce at the period in 
question, it is probable that the relative proportions, 
though not the quantities, of the imports of 1900 were 
much as they would have been in normal times. 

It is therefore to these proportions rather than to the 
actual money values that I would draw attention in 
endeavouring to arrive at the position of the British 
manufacturing engineer in Cape Colony when the war 
came about. 

It will be seen from what follows that up to the end of 
1900, with one or two exceptions, there was a very great 
preponderance in favour of British goods ; and this is all 
the more gratifying when we bear in mind that Cape 
Colony was and is the most disloyal of all our posses- 
sions. This fact must point to one of two conclusions. 
Either that the people of this Colony who have the 
placing of orders for machinery are not anti-British, 
or that, being anti-British, they consider, generally speak- 
ing, that British machinery is superior to that of other 
countries. 

The latter is a pleasing but a dangerous assumption for 
us if we would maintain and strengthen our position, and 
I would suggest that we should accept the former hypo- 
thesis in formulating our business policy. 

My figures are based on the Customs returns, and the 
prices given are the “declared values” in the register. 
It is unfortunate that in many cases, particularly as 
regards machinery, the classification is not as detailed as 
could be wished. For this reason we cannot arrive at 
the relative proportionate values of the various classes of 
machinery imported, except in the case of the agricul- 
tural industry. 

Agricultural plant is the section under which the 
British manufacturer shows to the least advantage. 
When, however, we consider that in many of our loyal 
Colonies we have practically lost almost the whole of our 
trade in this particular line, we must not be disappointed 
by the following statistics. 

As a matter of fact we have cause to be thankful that 
in Cape Colony things are no worse than they are. 


Agr tculltural Plant. 








Imported from Machinery. Implements, 
y £ 

Great Britain se . 22,833 .. 36,288 
British Possessions... a 339 
nae, ig eee yee 584 
France ... . see em —_ 36 
ee 425... ... 15,002 
Sa rr 85 
United States 22,253 ... ... 22,938 
Other countries _ j 

Total ... ... £45,998 ... £75,278 


From the above it will be seen that in agricultural 
machinery we, with a small contribution from our 
Colonies, furnished as nearly as possible half of the entire 
trade. The United States is close upon our heels, 
while imports from the rest of the world are insignificant. 
In agricultural implements we did about 48 per cent. of 
the trade, America about 380 per cent., and Germany 
comes in as a formidable competitor to both at 20 per 
cent. 

It is interesting to note that in native agricultural and 
mining tools, which are classed separately under the head- 
ing of * Kaftir Hoes and Picks,” Great Britain furnished 
£95,710, Natal £5243, and Germany £1350 worth, 
making a total from all sources of £102,303. 

In “ Mining, Electrical, and Sawing Machinery,” out 
of a total of £291,821 we furnished £189,844, Natal £58, 
United States £86,444, Germany £12,659, Belgium 
£2553, and Holland £227. 

Tn “ Machinery for Manufacturing Purposes” the tctal 
was £116,526, made up as follows:—Great Britain 
£86,113, Natal £131, United Stutes £18,399, Belgium 
£7008, Germany £3477, Holland £1038, France £352, 
other countries £8. 

In “ Other Kinds of Machinery ” the total was £70,788, 
made up as follows: Great Britain £56,708, Natal £60, 
New South Wales £239, United States £13,073, Germany 
£565, France £67, Holland £65, Belgium £11. 


* No. V. appeared October 3rd, 








The figures relating to “Government Railway 
Material” are even more satisfactory, with the exception 
of rails, in which we are outstripped by the United 
States. They are as follows :— 

Rails.—Great Britain £103,115, United States £111,769, 
Belgium £16,748 ; total, £281,632. 

Rolling stock.—Great Britain £136,549, United States 
£3369 ; total, £139,918. 

Unenumerated. — Great Britain £96,724, British 
Colonies (Natal, South Australia, West Australia, and 
Tasmania) £57,176, Germany £16,761, United States 
£2543, other countries £2; total, £173,206. 

Thus it will be seen that Great Britain and her 
Colonies furnished nearly four-fifths of the railway 
material supplied during that year to the Cape Govern- 
ment Railways. 

Of metal imports it would appear that we supplied 97 
per cent. of bar, bolt, and rod iron, most of the rest 
coming from Belgium. We also, as far as I can trace, 
supplied the whole of the pig, hoop, plain, and corru- 
gated sheet iron, and nearly all the steel. In “Tools,” 
out of a total of £34,086, we supplied about £20,200 
worth, while the United States contributed £12,855, and 
Germany £1028. In “ Piping,” out of a total of £122,718, 
we supplied £111,689, with the United States as our 
nearest competitor at £10,522. 

To sum the whole matter up in tabular form, I have 
come to the conclusion that in general machinery and 
railway plant the position of Great Britain as the fur- 
nisher of Cape Colonial engineering imports was as 
follows at the end of 1900: 

Per cent. 
Great Britain j 


United States... eo ein a, ae 
CANE cd ciss. tn “tai pang ane aeet aaa ee 
Other countries ..._ ; KAS lad 2 “apm , . 10 

100 


This is exclusive of iron and steel imports, which 
are so vaguely classified that I cannot arrive at exact 
figures. In these, however, as I have previously stated, 
we had practically the monopoly. 

We are told, and it is a truism, that the war is to revo- 
lutionise trade and trade methods. 

Time alone will show how our position will be affected 
by the fight for trade supremacy in South Africa upon 
which so many of the nations are now entering. At all 
events we may rest assured that in Cape Colony we 
enter upon the struggle with the advantage of a very 
long start. 

Having dealt with the past, I will, before making 
suggestions for a future policy, endeavour to clear the 
ground as to the existing state of affairs, and in doing so 
I would refer readers back to previous articles in which 
I have dealt with the geographical and political aspects 
of the question. One of the most important trade 
factors—one which many do not realise—is the question 
of the cost of transport. We have got so into the habit 
of assuming that we are handicapped by cheap continen- 
tal freights, that it may come as a surprise to find that 
there appears to be nothing of the sort. On inquiry of 
the shipping people I can find no trace of cheap 
subsidised services to South Africa from the Continent 
of a sort that could damage us in any way. I believe 
that certain German boats trading with East Africa ports 
vidi Suez are able to underbid our firms on that particular 
route. This, however, hardly affects the Cape Colonial 
trade, as nearly everything comes out by the western 
route. Of the sailing ship rates I say nothing, as people 
do not ship machinery by sailing vessels. Particulars 
which have been given to me by the agents of the steam- 
ship lines in this part of the world, particulars I 
should be glad to have confirmed—which could be 
as well done by inquiries at home—go to show that there 
is at present a definite scale of rates from Europe which 
may go up or down, but which affects all firms alike. At 
the present moment that rate, as far as machinery is con- 
cerned, is, for pieces measuring up to 2 tons, 36s. 3d. per 
ton, to 3 tons 41s. 3d., to 34 tons 46s. 3d., to 4 tons 
51s. 3d., and so on, rising in the ordinary way. The above 
rates are those charged by the regular cargo boats. Mail 
steamers charge an extra 5s. per ton, and intermediate 
steamers an extra 2s. 6d. per ton. The firms in this 
agreement as to rates practically control the carry- 
ing market, and among them are the Union, Castle, 
Bucknall, Clan, Ellerman and Harrison, Bullard King, 
Rennie, German East African, and German Australian 
lines. 

Of course, the German manufacturer has one great 
advantage in his export trade to this part of the world, 
as elsewhere. This has been dealt with often enough in 
the columns of THE EnGINEER—I refer to cheap rates at 
which he can send his goods by rail from the factory to 
the port of embarkation and place them on board ship. 
This is a great advantage, but has nothing to do with 
the cost of freight when once the goods are shipped. And 
the proof of this may be found in the fact that a good 
deal of German merchandise is sent across from Ham- 
burg to England to be shipped out here in British 
vessels. American manufacturers are more favourably 
situated in this respect than either the Germans or our- 
selves. In normal times rates from New York have been 
somewhat cheaper than from Europe, and now the cost is 
particularly low. There is at present a freight war 
between certain American lines, with the result that the 
manufacturer in the United States can get his goods 
delivered at Capetown for from 10s. to 12s. 6d. a ton. 
How long this will last one cannot say, but in the mean- 
time the American machine maker finds himself in a very 
strong position at a very important stage in the history 
of South African imports. 

If we glance back at the particulars given in the early 
portion of this article, it will be found that the weak items 
in our trade are agricultural plant and rails. With regard 
to the former, the great point to note is that the 
total amount of the imports of agricultural plant was 
only £121,276. This is an absurdly small figure fora 
colony with such enormous agricultural possibilities, and 





with an area of 277,151 square miles, and should be con- 
clusive evidence of the fact, which is patent to everyone 
who has been out here, that, agriculturally speaking, 
there has been but little done in Cape Colony. 

In “ the good time coming ’’—that time which we are 
told is to be brought about under “ a reasonable progres- 
sive government on British lines ”"—-all this will be 
altered. There will be irrigation, ground will be put 
under cultivation, prosperity will be assured, and in this 
centre of civilisation—Capetown—we shall be provided 
with other vegetables than rather inferior potatoes and 
tinned asparagus. 

Everything would seem to point to that happy state of 
affairs, everything but one. And that, alas! is the most 
important of all. There is no sign at present of that 
“reasonable progressive government on British lines” 
about which we have heard somuch. Inthe other South 
African colonies the political atmosphere is not so 
threatening. In Cape Colony, however, unless the 
Imperial Government will take steps to suppress Sir 
Gordon Sprigg and his colleagues of the Africander Bond, 
we must look forward for a long time to a government 
which will not only accentuate racial prejudice, which 
is bad enough in its effect on trade, but will fight 
stubbornly and continually against any steps which 
tend towards industrial progress. 

Fortunately, however, even many of the Dutchmer 
who place the Bond members in Parliament, and who 
back them up when there, are becoming alive to the 
necessity for a certain amount of progress. This, 
coupled with the fact that so little has been done in the 
past, makes it clear that there is ample scope in the 
future. However bad the government of this Colony 
may be, there must and will be an increasing demand 
for everything in the way of agricultural plant. Then 
comes the question as to who is to get the orders for 
this machinery. Lately, by a cable message from Lon- 
don, we learned that a firm in the United States had 
just secured an order for 18,000 ploughs for South 
Africa. I have not traced the source of this order, but, 
even if the statement be an exaggeration, it points 
significantly to the fact that things are looking up in 
this department now that the war is over. Certain it 
is that in the machinery stores of Capetown you will 
find any quantity of American agricultural implements. 
We are told that a powerful American syndicate has 
been formed to secure the whole of the South African 
trade in this industry — a trade which a machinery 
importer recently told me was already in American 
hands. And here I would say that while the statistics 
I have given above would seem to show that in 1890 we 
sold rather more agricultural machinery and 50 per cent. 
more implements to Cape Colony than did the Americans, 
I can find no corroborative evidence of our position 
being as good now as it was at that time. 

The latest news on the subject from England is that there 
has been formed a British agricultural machinery syndicate 
for the same purpose of capturing the market here. If this 
is so, then let that syndicate establish itself at once out 
here with commercial offices and stores in Johannesburg 
and Capetown, and later on elsewhere. And, above all, 
let it send out the very best man it can find as its tech- 
nical adviser. 

Let that man be paid well, and have instructions 
to visit all the farming districts of South Africa. Let 
his billet be a permanent one. He should see how things 
are being done, what machines and tools are being used, 
and suggest improvements. Then let our manufacturers 
of agricultural machinery be guided by his advice. In 
her colonial politics Great Britain has often erred by first 
sending out competent men to advise her, and then not 
acting on the advice of the men in question. And so it 
is with our manufacturers at home—they will not follow 
the recommendations of their representatives and agents. 
In adopting this policy the agricultural machinery syn- 
dicate will have to sink some thousands of pounds, and it 
is possible that they will not see their money back for a 
year or two. Makers will be put to some trouble. They 
will have to alter their patterns and make what is 
required. But this will be worth their while. ’ 

Let me quote a characteristic example of the manner 
in which we lose business here. A large importer told 
me the other day that, year in year out, he sold a wind- 
mill every day. These plants are required by farmers 
for private irrigation purposes and domestic water 
supply. The importer took me to his stores, and there I 
saw quantities of American windmills with their tanks 
and accessories. There was nothing from England. 

“Why do you not buy these things in England?” I 
asked. 

“T went to England on purpose to make arrangements 
a year or two ago,” he replied; ‘‘but although I found 
plenty of good windmills, it was impossible to do 
business.” 

“ Why so?” 

“ Firstly, of course, there was the question of price. 
But this could have been got over, for if I could have 
got what I wanted, I should not have objected to pay 
rather more for the English windmill. As a rule, it is 
superior in make.” 

“ Then what was the difficulty ?” 

“When I told the maker that I must have galvanised 
iron tanks with these mills, his reply was that he never 
made them. I said that this was a necessity, on account 
of our climatic conditions. The only offer I could get 
from him was that, if I would guarantee him a certain 
number of orders during a certain pericd, he wculd 
entertain any proposal I might have to make. I told 
him that it was not for me to give any such guarantee, 
as I could get what would answer my purpose elsewhere 
without any such stipulation. And so I buy my windmills 
in America.” 

In giving this instance, I am not saying that the pur- 
chaser was right or the manufacturer wrong, but I do say 
that the positions of the colonial purchaser of agricultural 
and many other types of machinery and of the British 
manufacturer are not relatively as they were. Until America 
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and Germany began to make a bid for the trade of the 
world, our manufacturers could say to the customer, 
“Here is what I make; you can take it or leave it.” 
Such is no longer the case, and if we value this trade we 
must cater for it as our competitors do. 

Our book publishers issue “ colonial editions,” and sell 
to the Colonies books for 2s. 6d. for which we in England 
have to pay 6s. and more. So it must be with our 
machinery makers. They will have to make colonial 
editions of their machines to suit the iocal markets, or 
they will lose the trade. Of the favourable trade in 
American rails I need say but little. The reason is 
obvious. Rails cost so much a pound to make, and their 
quality is determined by definite tests. The man who 
can make them to conform to those tests, and who can 
sell the rails more cheaply than another, gets the order 
—provided, of course, that he can deliver them to time, 
and the cost of transport is not unduly heavy. British 
makers have never been celebrated for prompt delivery, 
and just now, for reasons given above, we are greatly 
handicapped by the low rates prevailing between the 
United States and South Africa. 

To the subject of mining machinery I will devote a 
separate article. Leaving this out of the question 
altogether for the time being, I can see no signs of a 
want of confidence in British machines, though there is 
a distinct feeling of irritation against the British manu- 
facturer and his methods. 

Let me set down some of the complaints about him 
that I have heard, and I hear every day. I do not say 
that they are all justified, and it is possible that the 
merchants and users whom I meet do not understate 
their case in conversation with me. At the same time, 
there is a general unanimity of opinion on these subjects 
which makes it clear that the manufacturer should have 
an opportunity of knowing and replying to these charges. 

Let us first take the question of representatives. This 
is what the railway people tell me:—“ The only people 
who ever come out and ask us questions, or who interest 
themselves in our railway matters, are the Germans.” 
“When you do send men out,” said the partner in a well- 
known importing firm here, “they expect us to go and 
find them. They do not bother tocometous. The other 
day I learned by accident that the representative of a 
firm with whom I have done business for years had been 
in Capetown a month. I had to go and hunt him up at 
his hotel. He turned out an excellent man when at last 
I met him, and was very glad to see me. He knew his 
trade too, and I was able to place some orders with him.” 

“There was a Commission here recently,” said the 
managing director of the largest importers of machinery 
and hardware in Cape Colony ; “there was a Commission 
sent here by an English syndicate to find out all about 
South African trade. I know that they were here, for I 
saw it stated in the papers, but not one of the Commis- 
sioners came near me or any member of my firm.” 

Of course, the old grievance of long delays in delivery 
by the British manufacturer are heard on all hands, and 
also of the want of promptitude in answering inquiries, 
and even the non-acknowledgment of letters. And 
again I hear the oft-repeated complaint that I have 
listened to in China, Japan, India, Australia, South 
America, and elsewhere, as to the insufficiency of the 
information contained in catalogues, and worst of all the 
absence of prices. One can understand that in certain cir- 
cumstances—where, forinstance, a manufacturer has alocal 
sole agent who is authorised to quote for him—a manufac- 
turer might, in replying direct to an inquirer, send him an 
unpriced catalogue, and refer him to the agent for prices. 
Or, again, it sometimes happens that the nature of a 
manufacturer’s goods is such that he could not give 
prices until he knows all about local conditions—such, for 
instance, as a Temperley transporter, where everything 
depends on how it is to be fixed and what it will have to 
do; or in the case of cask-making machinery, where the 
machines have to be designed to fit the special form of 
cask. I do not, however, refer to this class of special 
machinery on the one hand, nor to the actual user of 
machines on the other. It is the agent, the man who 
has to act for the manufacturer and sell his machines, 
who complains that British firms will not give him their 
price lists. “If you look through that bookshelf,” said a 
machinery agent to me last week, pointing to a long row 
of catalogues. “I will engage to say that you will not find 
price lists in one out of six of the English books.” I 
picked out a few of the catalogues, selecting those of 
representative British firms whom I knew personally, and 
with whose machines I was well acquainted. There 
were two machine tool catalogues, and one each of cranes, 
shafting and gearing, wood-working machinery, and 
steam engines. There was no sign of a price list in any 
of them. 

“Were there no price lists in these when they came 
out?” I asked. 

aol ba 

“When you inquire about machinery, do you make a 
point of asking for price lists?” 

“ Always, and I write again and again for them, and I 
go to England from time to time and tell makers that 
without prices I can do nothing with their machines. 
Why, even when I hold the agency of a British firm, I 
often have a difficulty in getting their price lists.” 

“To deal with the British manufacturer,’ was the 
remark of another importer, “is like breaking stones. A 
firm of wood-working engineers, an excellent firm, asked 
me to take their agency quite recently. They offered me 
23 per cent. on all orders, on the understanding that I 
should travel the country for them, advertise their ma- 
chinery in the local papers, and undertake to sell nobody 
else’s wood-working machines, even in the case of special 
machines which the firm in question do not make. And, 
as if those conditions were not bad enough, they stipu- 
lated that I must never estimate for any of their 
machinery without referring to them for a quotation.” 

“We reckon,” said the locomotive superintendent of 
the Cape Government Railways, “that if we order a 





locomotive from England on a certain day it will be 
running on our lines on that day year.” 

To me the most incomprehensible complaint of all, 
and yet out here it is the most persistent, is that, even at 
the present day British makers will not go to the trouble 
of packing their machines properly. I have heard the 
same complaint in other countries at times, but never to 
the same extent as here. It is not that British makers 
spend less on their packages than others, but that, after 
making an elaborate case, they do not secure the parts of 
the machine inside it, and thus obviate a shifting of 
position. Times without number machines come out 
here with the main framing fixed securely in position or 
fitting the case accurately, but having a whole lot of 
loose parts in the same case, packed in straw or shavings. 
When this happens it naturally results that all through 
the voyage, when the case is moved or the ship rolls, 
the loose parts bump up against each other and the main 
casting. Thus, the machine is always damaged, and 
very often broken. Again, it is contended that many 
British makers send out their machines without taking 
the most ordinary measures to prevent the rusting of the 
bright parts. This has been a constant source of trouble 
and expense to importers during recent years, when, 
owing to the over-pressure on the harbour accommoda- 
tion during the war, goods have had to remain for 
months without being unloaded, and for months after 
that in the docks before they could be delivered. 

While on the question of packing, I would point out 
that the importer likes to have his machines delivered 
as far as possible intact. I mean that they should not 
be taken to pieces more than is necessary. Not only are 
British machines sent out in parts, but often to economise 
case-making the detached portions are placed in cases 
quite irrespective of the machine to which they belong. 
To make confusion worse confounded, these parts are 
often inadequately marked, or not marked at all, and the 
man who has to identify them and erect the machinery 
finds himself confronted with a mechanical Chinese 
puzzle. Importers assure me that they would far prefer 
to pay the freight on a larger case rather than have 
their machinery dismounted when sent out. In all these 
matters of packing the Americans, and even the Germans, 
are far ahead of us. Of course I am aware that there 
are many English firms to whom these criticisms do not 
apply. On the other hand, there are very many whose 
system of packing is in urgent need of reform. The 
numbering and otherwise marking of dismounted parts 
is, above all, important. 

And yet, with all his alleged shortcomings, it would 
seem that the Cape importer still sticks to the British 
manufacturing engineer. And why? I am no great 
believer in sentiment in business matters. I believe that 
in the long run a man buys what he wants. I believe 
that the Cape merchant buys American agricultural 
machinery, and rails and windmills, because they suit 
him. I believe also that it is for that same reason that 
he buys 66 per cent. of his machinery from Great Britain. 
I think, however, that if we want to maintain and in- 
crease this percentage, we must study his requirements, 
make what he wants, and pay attention to the com- 
plaints that he is raising. 

On the railways practically all the machinery and about 
half the rails come from England. American locomotives 
have been tried and found wanting. The company has 
only purchased them when it could not get delivery 
from England. It will do so again when it finds 
itself similarly situated. The British manufacturer 
is equally to the fore in harbour work requirements. 

The elaborate electric tramways in and around Cape- 
town, originally put down by Americans, are drifting 
more and more into British channels. All the extensions 
in motive power and cars are British. And although, 
sad to say, the rails emanate originally from the Father- 
land and Belgium, and although one sees on some of the 
bogie work and underframing certain American names, 
if one looks close enough, these, too, are now purchased 
from English firms. 

The Post-office authorities purchase all their plant, 
with the exception of telephones, which come from 
Sweden, in England. There is hardly any American or 
other foreign flour-mill machinery in Cape Colony. 
The proportion of American or other foreign machine 
tools in engineering works here is not so large as it is 
in Great Britain itself to-day. In engines, and boilers, 
and wood-working and general machinery, we have up to 
the present held our own in Cape Colony at all events, 
and it rests with us to determine our future here. 

Now is the time to send out representatives. Now is the 
time to sacrifice a certain amount of money in making a 
practical study of this country. In appointing agents it 
should be borne in mind that Cape Colony does not com- 
mand Natal, the Orange River Colony, or the Transvaal. 
It does not, as far as the machinery market is concerned, 
command Kimberley. For that mining centre, being in 
the hands of the de Beers Company, does practically 
all its purchasing direct. 

The best place in Cape Colony for an agent is Capetown, 
but distances are so great that, as a rule, it would be 
advisable to have an agent for the eastern provinces at 
Port Elizabeth or East London. Capetown is one of the 
natural channels for goods to pass through to Rhodesia, 
and the manufacturer who carries a suitable stock in 
Capetown might reasonably anticipate a certain amount 
of trade from there through that port. But the time 
has not come yet for the carrying of large stocks of 
machinery anywhere on this continent, except in the 
case of the smaller and more ordinary tools. 

It must be remembered, however, that it is precisely 
in these smaller machines and implements, which are 
stocked in Johannesburg and Capetown, that the Ameri- 
cans are making headway. And itis possible that it is 
because the makers in those countries take some risks, 
and encourage their agents to hold these stocks, that this 
headway is being made. 

Among the machines that are mostly wanted in Cape 
Colony at the present day are agricultural plant, wind- 








mills, traction engines, railway plant, dredges, cranes, 
pumps, drills, steam and oil engines, flour mill machinery, 
brick-making machinery, machine tools, electrical lighting 
and driving plant—more particularly small motors, 
There is practically no market for gas engines, for the 
simple reason that where there is gas the price is pro. 
hibitive on account of the cost of coal. Though motor 
cars are to be seen about, the day of the motor trolley 
and heavier vehicle has not yet arrived. These are badly 
wanted, but up to the present they are under the same 
restrictive law as that from which we suffered in England 
some time ago, which restricts the speed of the heavier 
motor wagons, recognises them only as “traction 
engines,” and stipulates that a man shall walk in front of 
them and wave a flag. 

In conclusion, I would say that among the many people 
with whom I have conversed out here on the subject of 
business are commercial travellers, who are out here in 
large numbers, and from all sorts of countries, and in 
every conceivable line of trade. These enterprising men 
are full of enthusiasm, and, from all accounts, are reaping 
a very large harvest. Without an exception they main- 
tain that “there is plenty of business going.” 

Let us hope that the British manufacturing engineer 
will tackle it thoroughly and systematically before he dis. 
covers that it is gone. 








SOME ASPECTS OF WORKSHOP 
MANAGEMENT. 
No. VIII.*—*THE SHOP MANAGER,’ 

In former articles, dealing with each department in 
turn, we have to some extent outlined the duties of the 
shop manager. It now remains to summarise these 
duties as a whole, and consider how he should set about 
his work in order to bring it to a successful issue. 

In the first place, assuming, of course, that he is 
assisted by an efficient staff, the shop manager should 
on no account undertake any work which can be equally 
well dealt with by one of his subordinates; but, as he is 
responsible for everything pertaining to the manufacture, 
he must see that he is in a position to at once detect 
anything unsatisfactory in the departments under his 
control. 

Speaking broadly, the duties of a shop manager are to 
turn out the work as perfectly and expeditiously as possible, 
and to produceit at thelowest possible cost. The supervision 
necessary to attain this end, unless systematically carried 
out, isenormous. But, if he arranges his work methodi- 
cally, the shop manager can keep in touch with what is 
going on in each department without a vast expenditure 
of time or trouble. 

The only way to ascertain with certainty whether 
things are progressing satisfactorily, or otherwise, is by 
results; and the surest method for a shop manager to 
adopt, therefore, is a system by means of which informa- 
tion as to what is being performed by the various 
departments can be laid before him at frequent intervals 
as the work progresses. 

In order to effect this a system of reports from each 
department should be adopted, which should be placed 
before the manager at stated intervals in such a form that 
he can readily grasp what each report conveys. 

Thus, at the commencement of each week the head 
of every department should lay before the manager a list 
of what work he expects to complete during the next 
week. The drawing office list will enumerate what 
drawings will be finished for use in the various shops. 
The pattern shop list will show what machines will be 
sent into the foundry. The foundry and smith shop 
reports, what castings and forgings will be supplied to the 
machine shop; and the machine shop, what machines 
will be sent in to the fitters. With these lists before him 
the manager can see whether or not each department 
will be provided with sufficient work during the week to 
keep it in full swing, and, if not, can ascertain the cause 
with a view to remedying it if necessary. Moreover, the 
heads of departments, having, so to speak, undertaken to 
carry out a definite amount of work within a given time, 
are more likely to concentrate their attention on the jobs 
in hand. In addition to this, these reports will also give 
the manager a very good general idea of how the work is 
progressing, and will also enable him to see whether the 
most pressing jobs are receiving attention first. 

The question of the fuel consumption in the power- 
house should be brought to the manager’s notice by a 
report from this department, say, once a month. This 
report should show the average horse-power developed 
each day; the consumption of coal per horse-power per 
hour should be carried out, the amount of oil used on the 
engines should also be stated, and any abnormal condi- 
tions of working noted. This report will show whether 
the engines are maintaining their efficiency, and will 
make those responsible for their working careful as to 
their being kept in proper order, and mindful of the 
consumption of fuel. The amount of coal stated as 
having been consumed should be checked by the invoices 
of fuel supplied, which will prove the accuracy or other- 
wise of the statements given. 

The weekly wages sheet should also be laid before the 
manager each week. This report should give the total 
wages paid in each department, with the number of men 
employed in each ; and should also show the total amount 
of wages paid to the entire number. A comparison of 
the wages paid with those of previous weeks will show 
whether the average earnings of the men is going up or 
down. - 

A weekly list of the weight of all castings and forgings 
delivered to the machine shop should also be submitted. 
This should be averaged out at intervals—say once a 
month—and will indicate approximately how quickly the 
work is being dealt with. This list, taken in conjunction 
with the wages sheet, will give a rough, but, as far as it 
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goes, accurate notion as to whether the general cost of 
the work is increasing or diminishing. 

The foundry books should be examined at least once a 
month. These should show the amount of metal run 
down, the quantity of coke consumed, the amount of iron 
wasted in the process of melting, and will prove whether 
or no the cupolas are being kept in good working order. 
The foundry test-book should also be examined to show 
that the quality of the castings as regards the strength of 
the metal is being maintained. 

Another useful list is a monthly report of work spoilt, 
enumerating the articles, giving their weights, and show- 
ing for what proportion of spoilt work each department 
is responsible. This list should be shown to the heads 
of each department concerned, and should be totalled out 
at the end of the year. 

The manager should be also furnished with a daily 
report of goods delivered and despatched. The former is 
most useful, as it enables him to see that materia] required 
immediately is sent at once from the stores to the 
department in need of it. The latter informs him as to 
whether or no the promises made to customers with 
regard to delivery are being fulfilled. The time kept by 
the various foremen should also be brought to the 
manager’s notice each week, together with a list of the 
workmen who have lost the most time. The perusal of 
these lists takes up very little time, and will keep the 
manager informed as to the general punctuality of the 
shop. 

The cost of every machine turned out should be laid 
before the manager at stated intervals, together with the 
costs of similar machines made previously for purposes 
of comparison. This report should be drawn up in such 
amanner that the principal points in connection with it 
can be grasped at once. Any costs which require inves- 
tigation can then be noted and examined in detail when 
opportunity occurs. 

The enumeration of the above-mentioned lists may 
sound somewhat formidable at first, but a little investiga- 
tion will show that the furnishing of them entails very 
little extra work. It merely amounts to asking each 
department to furnish particulars of what it is doing; 
and as these particulars are already in the hands of those 
who conduct the clerical work connected with each 
department, this practice merely amounts to their laying 
before the management at stated intervals the results of 
their labours in a concise form. 

The advantages to the manager of obtaining his in- 
formation in this manner are great. He does not require 
to waste time in sending for the information he needs, 
as this is furnished, so to speak, automatically. The 
reports are laid before him at stated intervals, not spas- 
modically, which makes it a much simpler matter to 
compare them, and they are more useful in consequence. 
The information is much more likely to be correct when 
prepared systematically in this manner than when it is 
asked for ina hurry and sufficient time cannot be allowed 
to prepare it properly. Lastly, this system of reporting 
makes it almost impossible for the manager to overlook 
any of the points connected with shop management 
which ought to receive attention. 

It may be objected that the accepting of reports in 
this manner is taken too much for granted, and that there 
is no guarantee that statements prepared by subordinates 
will be correct. This is no doubt true to a certain extent ; 
but if the manager is well acquainted with the details of 
the business he is conducting, his knowledge of the work 
will readily enable him to detect an inaccuracy in a 
general statement; and when this is the case the details 
can receive his personal attention. Moreover, it is a 
comparatively easy matter to arrange a system by which 
the various reports can be sufficiently checked to prevent 
any serious mistakes passing undetected. We are inclined 
to think that not a few shop managers who pride them- 
selves on their intimate knowledge of every detail of the 
work carried on under their supervision attach too much 
importance to comparatively small matters. This is 
especially the case when a concern has developed from 
sinall beginnings into a large business, and still remains 
under the same management. The details, except in 
special cases—we lay stress on this reservation—should 
be left to trustworthy subordinates, whose duties are 
limited and clearly defined ; the more important matters 
should receive the manager’s personal attention. For him 
to attend to both satisfactorily in an establishment of any 
size is a matter of impossibility. 

In what proportion the various departments should have 
the personal supervision of the manager is somewhat 
difficult to define. This depends very largely on the 
extent of the business and the class of its products. if 
his duties extend to the control of the drawing office, 
there is no doubt that this department should receive the 
shop manager’s chief attention, especially in cases where 
a large variety is manufactured. The advantages of a 
well-equipped factory may be practically annulled unless 
the designs are such as to enable the machines to be 
produced to advantage by the appliances available, and 
it is essentially the duty of the shop manager to see to 
this. Moreover, unless he is thoroughly conversant with 
the drawings sent into the shop, the manager will be 
quite unable to deal with the innumerable questions 
which are continually cropping up in connection with a 
new machine when in course of manufacture. 

With regard to the other departments, the least 
satisfactory should receive the greater share of the 
manager’s attention, until their efficiency has been 
brought up to the proper level. Other things being 

equal, the foundry and machine shop probably demand 
the larger share of supervision, as it is more difficult to 
detect the weak spot in these departments than in any 
other, should the costs of production be on the 
increase. 

Personal interference on the part of the management 
with the men in the shop is most objectionable. It 
tends to lessen the authority of the foreman, and serves 
no good purpose. There is one practice in connection 
with the shop manager's duties which is most essential. 





He should constantly visit other engineering establish- 
ments, at home and abroad, and see what is going on in 
them. In these days of rapid progress this is an abso- 
lute necessity. Fresh systems and new ideas, connected 
with one or another process of production, are being 
evolved almost daily, and a large proportion of these 
are of practical value. However gifted a man may be, he 
cannot afford to neglect the advantages offered to him 
of profiting by the experience of others, and unless he 
avails himself quickly of the benefit others are obtaining 
by the use of improved methods he will soon drop 
behind. 

To study the various engineering papers and magazines 
is of the greatest use up to a certain point. These will 
furnish new ideas, and, more important stil], will tell the 
manager where he should go to obtain information when 
a new process has turned out a success. But a personal 
visit of a day is often worth a month’s reading. A pro- 
cess seen is better remembered than a process described, 
and the watching of an operation carried out is the only 
satisfactory means of gauging its merits. 

The manager should also afford the various heads of | 
departments the opportunity of seeing what others are 
doing in their particular line. This will stimulate their 
energies, increase their efficiency, and the firm they serve | 
will reap a corresponding advantage. 

Lastly, it is the duty of the manager to encourage new 
ideas and suggestions from anyone, however humble his 
position, working under him. Useless and impracticable 
proposals should not be rejected with a sarcasm, 
especially in the case of a young hand. A little courtesy 
in cases of this sort costs nothing, and will tend to stimu- 
late rather than crush independence of thought. Every 
manager holds a position of responsibility to those under 
him just as great as to those he serves, and it is in the 
power of each, by assisting his fellow-workers, to help to 
raise to a still higher level the profession to which we 
are all so proud to belong. 








THE PANAMA RAILROAD. 


Tue last important act of the United States Congress 
was to adopt a joint resolution authorising the President 
to take the necessary steps, on behalf of the Government 
of the Union, to acquire and complete the undertaking of 
the new Panama Company, should it appear to him that 
the latter is competent to transfer its concessions and 
holdings by a legal and positive title, absolutely free of 
all difficulties and contentions. In order to determine 
this question, President Roosevelt recently instructed Mr. 
Knox, the United States Attorney-General, to proceed to 
Paris, and there conduct the necessary inquiries. The 
result of the investigation is foreshadowed in the remark- 
able brevity of Mr. Knox’s visit. The Attorney-General 
deemed it essential to remain in France little more than 
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a week, and has now returned to Washington, with—we 
have excellent reason to believe—ample evidence of 
justification for the prompt acquisition by the United 
States of all the rights and properties in Central 
America at present vested in the New Panama Company. 

This being so, we may with certainty anticipate that 
in his message of December next, opening the Congres- 
sional session, Mr. Roosevelt will devote conspicuous 
attention to the problem of the Isthmian Canal. 
Legislators will find it difficult to avoid prompt action in 
the matter, if, indeed, they have not already in great 
measure abnegated their authority; and there is every 
probability that the early months of 1903 will witness an 
energetic movement towards that wedding of Atlantic 
and Pacific which has been a world-question for over 
four centuries; and, in the opinion of men who have 
most closely studied it, is destined to have very sen- 
sational effects, involving drastic modifications of present 
commercial methods and traditions. In the meanwhile, 
much interest naturally centres in the region through 
which the long-projected highway will pass. The 
Republic of Colombia is, and has longtime been, in the 
throes of revolution, a condition of things by no means 
unfamiliar to its turbulent rulers and people. The con- 
tending factions, recognising no doubt that this may be 


excitements of civil-war, have made strenuous efforts to 
prolong the struggle,‘ and in pursuit of this idea, have 
rivalled the exploits of a majority of their predecessors 
by threatening the quasi-neutral zone occupied by the 
Panatna Railroad.: ~ With’ the results of this temerity 
readers of the daily Press are already familiar; but con- 
cerning the railway itself, the shortest link between the 
oceans of Occident’and Orient, it may be permitted to 
recall'a-few salient details. 

The first concession, empowering the construction of a 
railway across the Isthmus of Panama, was granted in 
May, 1847, to an association of Frenchmen, represented 
by one Mateo-Kline ; but the company failed to carry out 
its contract, and- accordingly its privileges were trans- 
ferred in December, 1848, to a group of United States 
citizens—Aspinwall, Chauncey, Stephens, and others. 
They organised the Panama Railroad Company, with 
head-quarters in New:York ; and it was by this corpora- 
tion—still éxistent under the presidency of Mr. J. Edward 
Simmons and‘the’ general management of Mr. Charles 
Paine—that the enterprise was completed and, early in 
1855, opened for public use. Its capital stock issue was, 
and remains,-7,000,000 dols., in shares of 100 dols. each, 
but of these’70,000 shares the de Lesseps Canal Com- 
patiy,~- during’ the -few-‘years ‘anterior to its collapse, 
purchased“at a cost of- nearly’ £3,730,000 no fewer than 
68,500.-"'Phe*vaiue of these shares at par is £1,412,370, 
and this, or‘its equivalent in American currency, is the 
amount which will be:paid for them should the United 
States acquire, as proposed, all the assets in the isthmus 
now vested in the: New Panama Company. The other 
shares, most of.which are owned in New York, will no 
doubt be secured by the Government on a similar valua- 
tion. - 

With Tue Encingrer of October 26th, 1900, was pub- 
lished a two-page map of the country between Colon and 
Panama, and this is not unlikely to prove of considerable 
interest in connection with current and impending 
eyents:. Below, ona much reduced scale, we show the 
route traversed -by-the trans-isthmian railroad and the 
position of the varidus stations. Except at the termini 
and certain meeting points, of which Bohio, Mamei, and 
Emperador are the most important, there is but a single 
track of 5ft. gauge, but generally speaking the traffic is 
well regulated and accidents have been few and unimport- 
ant. Two first-class trains are run daily in each direc- 
tion, and except on Sundays there is a corresponding 
service of freight trains. The former are scheduled to 
cover the 473 miles between Colon and Panama, or vice 
versed, in 2 h. 45 min. or 3h. 15 min., but for the freight 
trains 3} hours are allowed. 

In spite of the political troubles on the isthmus, which 
frequently called for the interference of the United States 
authorities to maintain free transit and protect the 
company’s property, the prolonged labour strike in San 
Francisco, and the reduced coffee output in Central 
America and Mexico, the total earnings of the railroad 
proper in 1901 were 1,365,171 dols., an increase of 
94,175 dols., or 7°41 per cent.,as compared with the 
previous year. This amount was made up as follows :— 


Colon to Panama— Dols. Dols. 
From freight 606,185 + 100,286 
;, treasure ... 4,182 — 5,193 
;; Mails 5 Ae 52,254 + 6,600 
» extra baggage 9,695 + 1,148 
5) passengers 39,236 + 621 
Panama to Colon— 
From freight 590,624 - 8,554 
>, treasure ... 14,334 + 1,465 
»» mails aS oe 4,780 ~ 336 
» extra baggage 7,460 ~ 430 
, Fassengers 36,417 — 1,434 


The following tables show (1) the number of tons 
moved on the railroad during the year 1901, and (2) the 
countries of origin and destination, together with the 
increase or decrease per cent., as compared with the 
previous year :— 

(1) Tonnage Trafic. 














Westbound— Tons. Per cent. 
From New York to San Francisco ... 43,455 + 29-50 
From New York to Panama, South 

Pacific, Central America, and 
| a Taye 4+ 5°53 

From Europe to Panama, South Pacific, 

Central America, Mexico, and 
San Francisco... ... ...  ... 61,972 +12-87 

From Colon to Panama (local) :— 

Commercial freight ... 27,699 + 40-80 
Company’s freight ... 34,162 +54-45 
Totals . 195,743 +27-31 

Eastbound— 

From San Francisco to New York ... 42,086 +37-43 
From South Pacific, Central America, 
Mexico, and Panama to New 
York ess Aaa ANaNC Seas, a9 ae ve — 32-25 
From South Pacific, Central America, 
Mexico, San Francisco, and 
Panamato Europe... ... 79,388 + 2-81 
From Panama to Colon (local) :— 
Commercial freight ... 2,883 — 9-85 
Company’s freight ... 5,833 +-28-71 
‘otals . 189,841 —- 6-77 
Aggregate... ... ... ... 385,584 + 7°89 
(2) Countries of Origin «a..d Destination. 

Westbound— 

For Panama ... ... ... 71,151 +50:17 
For Central America ... 28,252 + 3-09 
For South Pacific ... 48,085 +1746 
For San Francisco... 45,434 28-44 
For Mexico 2,821 + 6-13 

Totals 195,743 +2731 

Eastbound— 

From Panama F 25,814 — 13-98 
From Central America 40,128 16-89 
Fron®South Pacific 80,318 —14-11 
From San Francisco 42,552 +38-93 
From Mexico... 1,029 —13-38 

Totals .. 189,841 -— 6-77 

Aggregate... ... . 385,584 + 7-89 





their last opportunity for unrestricted enjoyment of the 


The gross earnings per ton moved on the rail during 
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1901 averaged 3:10 dols., the first-class passengers 
numbered 4°587 and the second-class passengers 84,574, 
and the aggregate passenger earnings were 75,654 dols., 
or a decrease of 1-06 per cent. as compared with the pre- 
ceding year. The operating expenses of the road last 
year were 625,262 dols., thus apportioned: General 
expenses on the isthmus, 40,378 dols., conducting trans- 
portation, 373,022 dols.; maintenance of equipment, 
116,519 dols., and maintenance of ways and structures, 
95,341 dols. 

Considerable interest will attach to some of these 
figures in future years when the Panama Canal has 
become a great inter-oceanic highway, and possibly the 
favourite commercial route between Europe and the 
countries bordering the Pacific. Pending the completion 
of the enterprise, the Panama Railroad is unlikely to 
forfeit any of its present patronage. Its chief value, 
however, to the United States will be found in connection 
with the work of canal construction, and as a perpetual 
reminder to the turbulent people of Colombia that, 
dearly as they may love political strife, they must in the 
future enjoy the luxury within certain well-defined 
bounds. The Washington Administration very 
unlikely to covet possession of the Republic, but the 
independence of the latter will be worth only a few hours’ 
purchase should its native custodians permit any infrac- 
tion, in spirit or letter, of the treaty about to be executed 
by the two Governments. This compact will to all 
intents and purposes, cut Colombia in twain and’ create 
a territory at the terminals and on each side of the canal 
and railroad lines over which the United States will 
exercise almost absolute authority and jurisdiction. It 
is very obvious, from the present condition of the 
country, that there exists ample excuse for some such 
provision. 

In the meanwhile it is interesting to note, as evidence 
of the receptivity of the American character, that not 
only have the great trans-continental railroads abandoned 
their opposition to the projected canal, but actually united 
in a desire for its speedy completion. They now recog- 
nise in the canal a valuable aid to increased railway 
revenues, and this for very simple reasons—the canal 
will provide a cheap outlet for western products not now 
susceptible to rail transportation across the continent and 
thence to Europe, and with the consequent greater pros- 
perity of the people of the Pacific: States will come 
increased means and readiness to avail themselves of the 
railways for such articles as may require more rapid 
transit. That the argument is a sound one has been 
repeatedly demonstrated, even in England, although, 
unhappily, too late. 

Through the purchase of the Panama Canal the United 
States will become possessors of the railroad, and thus 
will be tested for the first time in their history the long- 
mooted question of Government ownership and control. 
The experiment should be watched with interest, not 
only in America, but by all the maritime nations; for it 
may throw considerable light upon the probable future 
management of the canal, and justify, or prove to be 
groundless, some of the doubts in reference to the matter 
which have during the past two years been expressed in 
this journal. 


is 








PRESSURE INDICATOR. 





Some of our readers may have given more than passing 
attention to a clever pressure indicator which was exhibited 
by Mr. J. E. Petavel, the inventor, at the soirées of the 
Institution of Civil Engineers. The feature of the indicator 
or manometer is the absence of a spring. There is a cylinder 
with a piston and piston rod somewhat after the usual kind, 
but in place of a spring a tube of some suitable metal is used 
It is the compression of this tube longitudinally that gives 
the indication. The compression is, of course, very small, as 
evidently the stress must be within th2 elastic limits of the 
material, or permanent set would be established. In order to 


\ Explosion 
\ Chamber 

















Fig. 1i-EXPLANATORY DIAGRAM 


magnify this small movement to a measurable amount, a 
concave mirror is mounted on the top of the rod, with a fulerum 
very close to the point of pressure. A beam of light is 
reflected from this mirror in the usual way, and leaves a 
record on a rapidly moving sensitized surface. This mano- 
meter was designed for the measurement of the pressure 
of explosives, measurements upon the practical and physical 
value of which it is unnecessary to insist here. We may, how- 
ever, recall to our readers that one of the most debated points in 
the theory of gas engines depends not a little for its solution 
upon the exact determination of the pressures at various 
instants of an exploding mixture. We refer, of course, to the 
now almost discountenanced ‘‘ after-burning,’’ and the more 
probable explanation of the phenomenon which is to be found 





in a variation of the specific heat of the gases at the high 
temperatures of explosion. 

The arrangement of Mr. Petavel’s apparatus for mea- 
suring the pressure of explosives will be understood from the 
accompanying diagram, Fig. 1. The cylinder C is screwed 
into the bomb in which the explosive is fired. A piston 
P fits this cylinder gas-tight. A tube S fits the cylinder 
freely, and one end of it butts against the lower side 
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Fig. 2- SECTION OF PRESSURE INDICATOR 

of P, the other end presses against a shoulder in the cylinder. 
P carries a piston rod with a stirrup knife edge b. A second 
knife edge a is fixedto the cylinder, Between these two knife 
2dges is a lever carrying the concave mirror m A steel wire 
c, stretched nearly to its limit, pulls on the opposite end of 
the lever. L is the source of light; D the recording drum. 
When the explosion takes place, P is driven down a very short 
distance into the cylinder compressing the tube s, depressing 


> eid 


is very long in proportion to. the slight movement it has t 
make, and being stretched nearly to its elastic limit ite 
extension and contraction are practically constant. The 
spiggott D of the cylinder, is a close fit in the wall of the 
explosive chamber. The piston P fits the cylinder clout 
A leather washer is attached to it by the screw C, ang to 
the cylinder by the ring E. The end of the piston projec's 




















Fig. 3-PRESSUAE INDICATOR FOR ORDNANCE 


about ;},; of an inch above the face H, and it can therefore 
move back without straining the leather. The spring or tube 
is marked s, and the method of fixing it is sufficiently obviors 
from the drawing. This apparatus, as drawn, has been used 
for pressures from 1000 lb. to 10,000 Ib. per square inch ; for 
pressures higher than this a thicker ‘‘spring cylinder’’ is 
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Timé in seconds. 


Spherical Enclosure,Capacity 552 ¢.c. Mixture 6 tol. Iaihal pressure 77-3 atms. 
Max: pressure 646 atms._ — ¥ 





Fig. 4—DIAGRAM 


the fulcrum 3, and allowing the wire c to tip the lever, and so 
raise the point of light on the drum. As the pressure falls, 
the order of events is reversed. The tube expands back to 
its original length, and the mirror returns to zero. 

The section of an actual apparatus to quarter scale, is 
shown in Fig. 2. Most of the parts will be at once recognised, 
but the mirror lever L is in a different position. The only 
essential point to know is that the two knife edges a and b, 
Fig, 1, are usually ~,in. apart. Adjustment is provided for 
bringing them closer, but it is found unnecessary. The wire 


ILLUSTRATING THE EXPLOSION OF 


Fall of Pressuré: Time in seconds. 


A MIXTURE OF COAL GAS AND AIR 


| used; for lower pressures the spring cylinder is made thinner, 
and the area of the piston larger. At the Institution, Mr. 
Petavel had an apparatus which “indicated quite freely the 
pressure—not more than 20 lb. probably—produced by a 
bicycle tire inflator. : 

In Fig. 3 an artillery instrument is illustrated. It is 
thought that it will be found exceedingly useful in the study of 
ballistics, not only as a means of testing the explosives used, 
but as a means of obtaining an indicator diagram of the gun 
under normal working conditions. It has already been ex- 
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Of the other uses of the instrument there are one or two | large river spans. 
It is evidently excellently suited for | 


sufficiently obvious. { j 
measuring the pressure of gases under compression. Physical 
research demands that records should be made at enormous 
essures—pressures so high that no type of spring recorder is 


v For such purposes it would be admirable. For 


suitable. 
as € : P 
_ beam is of small importance, it should be very valuable, 
and it is far from impossible that it may prove eminently 


satisfactory for high-speed engines of all sorts, as the absence | 
| whole work would have been very tedious, and the result at 


of moving parts will obviate altogether the usual troubles 
from inertia. 

The film on which the deflections are photographically 
recorded is wound on a drum, which is kept in rapid 
rotation by an electric motor, the usual devices being 
used to regulate and measure the speed. The drum is 
enclosed in a light tight box ; a long narrow slit—about ,',in. 
in width—runs the entire length of the box parallel to the 
axis of rotation. One of the filaments of an incandescent 
lamp is focussed by the mirror on to this slit, forming a fine 
straight line perpendicular to the axis of rotation and to the 


slit. The sharp point of light thus formed on the film moves 
from right to left as the pressure increases. To secure the 
quality and intensity of 

light which is necessary, \ 


the lamp is run at twice 
its normal voltage at the 
moment of the explosion. 
To avoid the blurring of 
the zero line the light is 
cut off an instant later, 
and the zero marked in 
when the products of the 
explosion have had ample 
time to cool to atmospheric 
temperature. The gauge 
is calibrated by hydraulic 
pressure. 

In corclusion, we repro- 
duce two records, which 
we think will be found in- 
terestiog, as they not only 
show how this clever in- 
strument does its work, but 
record an actual experiment 
of some value. 

Commenting on these 
diagrams, Mr. Petavel said 
in a paper read before the 
Manchester Literary and 
Philosophical Society :—- 

(1) The time required to reach the maximum pressure, 
namely 0-058 second, is not far from that which would be 
required with the same mixture at atmospheric pressure. 

(2) The ratio of explosive to initial pressure has been 
increased. At or near atmospheric pressure the ratio for this 
mixture would be about 7; in the present caseitis8°6. This 
fact is due to three causes which work simultaneously, 
namely :—(a) The departure of gases from Boyle’s law ; 
(6) the relative decrease of thermal loss during the time 
occupied by the combustion ; (c) the increase in the absolute 
temperature at which dissociation would take place. 

(3) The rate of cooling has greatly decreased. 

The quantity of heat dissipated per unit of cooling surface 
increases with the temperature interval and with the pressure 
of the gas, but not at the same rate as the latter. The heat 
developed, on the other hand, is simply proportional to the 
pressure, 

3y increasing the pressure from 1 to 70 atmospheres we 
increase the heat generated in a given volume seventy times, 
but we do not increase the rate at which heat is dissipated in 
anything like the same ratio. The increase of efficiency, 
which, in the case of gas engines, has always been connected 
with the use of high initial pressures, is mainly due to this 
cause. It is also to some extent due to the higher tempera- 
ture obtained and to the smaller dimensions of the moving 
parts. 

One more point deserves attention. It will be noticed that 
0-05 second after firing the rate of rise of pressure suddenly 
increases, and becomes over nine times as fast as before. 
For the less explosive mixtures this change in curvature does 
not occur, the curve of rise of pressure being similar to the 
cooling curve, only, of course, much steeper. It is worthy of 
note that the change of curvature occurs when the gas is ata 
mean temperature about equal to that at which spontaneous 
ignition would take place. A similar result would therefore 
be obtained if we heated the gases by the combustion of a 
certain portion of them until the entire bulk was at the 
‘“flash-point’’?; the combination would then take place 
simultaneously throughout the entire mass, resulting in an 
almost instantaneous rise to the maximum temperature and 
pressure. 

This sudden increase in the pressure, due, as Mr. Petavel 
explains, to the elevated temperature, is well worthy the 
attention of gas and oil engine makers. It would be inter- 
esting to know if the same phenomenon occurs in a cylinder 
With a moving piston. 








RECONSTRUCTION OF A RAILWAY 
BRIDGE NEAR MAYENCE. 
THE reconstruction of the Mayence railway bridge was com- 
pleted a few months ago, and the following short accountof the 


various stages of the work may be of some interest. In 
order to give an idea of the nature of the work it may 


space of two hours, replaced by a new one weighing nearly 
80 tons. 


ngine experimenting too, in those cases where cumber- | 
| have been necessary to take accurate templets of each member 


{ 


ented with for this purpose with very satisfactory results. heavier and faster traffic of to-day, decided to strengthen the 


This was done the Gustavsburg 
works last year. At the same time three different schemes 
were brought forward for the improvement of the flood spans. 

Under the first scheme it was proposed to strengthen the 
flood spans without interrupting the traffic, but the train 
service being very frequent this scheme would have necessitated 
a temporary scaffolding for every span in turn. It would also 


| to be strengthened, and of the struts and other parts to be 


replaced. But even if this had been done accurately, the 


least doubtful, as the proper distribution of strains in a struc- 
ture of that nature could not be guaranteed. 

The second scheme was entirely to exchange the old flood 
spans for new ones. The bridges for the down-stream track 


| indicated at g—Fig. 1.—are of later date—1871—and in a 


| good state of preservation. 


It was proposed to erect by means 
of auxiliary scaffolding a new span e for every opening. 
During a pause in the traftic the old bridge s, situated 
up stream, was then to be removed to another scaffolding 
r, while g was to be put in the place of s, and e into the pesi- 
tion formerly occupied by g. The main objection, however, 
to this scheme was that it would have been extremely difficult 





Fig. 1—RECONSTRUCTION OF MAYENCE BRIDGE 


to make the necessary alterations on the stone abutments 
during the short pauses of the traffic. 

On account of the defects of these two schemes, the railway 
authorities finally decided to adopt the proposal made by the 
United Augsburg and Niirnberg Machine Works, namely, 
entirely to discontinue traffic over the up-stream track during 
the time of reconstruction. Only nine weeks were granted to 
the firm for the reconstruction of thirty flood spans covering 
a total length of 2060ft., including the improvements of the 
abutments, and the removal and re-erection of 1371ft. of bridge 
footway. 

In order to carry out the work expeditiously it was 
necessary to construct the whole of the steel work in the 
shortest possible time, and to transfer the spans to a con- 
venient place near the railway tracks, where they were 
temporarily mounted ready for erection. On the left bank 
only a few smaller spans were to be exchanged, whereas on the 
right bank twenty-eight flood spans of a total length of 1909ft. 
were to be replaced. For this purpose two huge cranes, each 
of 40 tons lifting power and of 60ft. spread were built, straddling 
across both tracks and footways—Fig. 3, page 348. In order 
to handle these cranes with perfect safety and a minimum of 
power, the crane rails were laid upon a level track supported 




















Fig. 2—CROSS GIRDER FOR CRANES 


| by short piles driven into the ground. As the railway tracks 


are at an elevation of about 40ft. above the ground, the cranes 
have to be of considerable height. The cross girder between 
the crane legs above the railway tracks is of the same design 


| as those supporting the Barmen-Elberfeld-Vohwinkel Suspen- 
be stated that each of the old 115ft. flood spans was, in a | ; ee te " esas Sane. 


The old railway bridge over the Rhine for the Frankfort- | 


Mayence line was built as a single-track bridge by the United 
Augsburg and Niirnberg Machine Works—late Klett Bridge 


Company—during 1859-62. For the construction of this large | 


bridge temporary workshops were erected at Gustavsburg on 
the right bank of the river opposite Mayence. After thecom- 
pletion of the bridge it was decided to establish permanent 
shops there, and these were the.origin of the now widely known 
Gustavsburg bridge works of the company. 

Owing to the great increase of traffic on the railway line 
mentioned, it soon became necessary to put down the super- 
structure for a second track, which had to be stronger, but of 
the same outline as the old one. This work was also carried 
out by the Gustavsburg works, and finished in 1871. 

Some time ago, the railway authorities, realising the fact 
that the original bridge of 1862 was no longer equal to the 


sion Railway.* Two horizontal lattice girders are connected 
by only one vertical girder—see Fig. 2—thus giving a very 
convenient run for the crab. The erection and dismounting 
of the latter was executed without interfering with the 
traffic. 

But to return to the bridge. By means of a special method 
of suspension, the smaller spans were handled by only one 
crane, whilst for the larger spans of 117ft., weighing 76 tons 
each, both cranes were worked in combination. 

The illustrations show the erection of the penultimate new 
span and the removal of the last old one, which was the one 
nearest the river. In Fig. 3 the cranes are shown carrying 
the new span lifted from the trucks seen on the right, towards 
its final position. In Fig. 4 the penultimate new span is 
seen in position, and the last old span is being lifted by the 

* This well-known electric monorail line is more than eight miles long, 
the greater akg cf it running above the Wupper River. The longitudinal 
girders of this elevated railway are constructed after a unique design, 
patented bythe Niirnberg firm in Germany, Europe, and America. 





cranes, which are transferring it to two trucks on the right. 
Fig. 5 shows the last old span being removed to the ‘‘ scrap 
heap ”’ after forty years’ service. Fig. 6 illustrates the tem- 
porary shelter at the bridge porch for the electric installation 
supplying the necessary power for the cranes. This view 
also shows the opening next the river with only the span 
for the down stream track and at the right the span which 
was just replaced. 

The time that elapsed between the taking of the photographs 
shown in Fig. 3 and Fig. 6 was not more than two hours. 

The total weight of the old structure was 600 tons, while 
that of the new one is 1100 tons. 

The work of reconstruction was commenced on May 22nd of 
this year, and completed on July 19th. 








THE GREAT WESTERN RAILWAY IM- 
PROVEMENTS IN SOUTH DEVON. 


Wiru the approaching close of the touring season, the works 
on the Great Western main line between Dawlish and Teign- 
mouth, which have been in leisurely progress during the 
summer, will be expedited. This section of what is now an 
integral part of the Great Western, but which was originally 
the South Devon Railway, is peculiarly interesting to the rail- 
way engineer, the line being carried from Exeter beside the 
estuary of the river Exe as far as Starcross, and thence, by 
Dawlish, Teignmouth, and Newton Abbot, along the foreshore 
of an exceedingly exposed stretch of coast, and up the estuary 
of the Teign. It is, of course, a commonplace of engineering 
history that this route was set out by Brunel, who appears to 
have revelledin the difficulties that faced him along its course. 
It was so far back as 1844 that the Parliamentary Bill for this 
line was passed. On May 3rd, 1846, it was opened up between 
Exeter and Teignmouth, a distance of 15 miles, and was 
originally worked by the atmospheric system. The difficulties 
of construction began below Starcross, nine miles from Exeter, 
at an inlet of the sea known as Cockwood Creek. The 
distance across this obstacle—an expanse of salt water at high 
tide, and a mud flat at the ebb—is some three hundred yards. 
Brunel’s first plan was to build an embankment across this, 
but excavations to a depth of 40ft. failed to secure a founda- 
tion, and eventually a low wooden viaduct—the first of the 
many such viaducts on the way to the West—was constructed. 
This, after lasting over fifty-five years, has now given place to 
a stone-pitched embankment with two openings ; the openings 
bridged by steel box girders supported on cylindrical iron 
columns built on screw piles in ‘‘ the unfathomable mud of 
Cockwood.’’ This recent work will be matched in the course 
of a year by the highly important improvements now going 
forward between Dawlish and Teignmouth. 

Travellers familiar with the great Western at this point will 
remember that two of the three miles between those places are 
still in single track. Leaving the seashore station of Dawlish, 
the two tracks merge into one, and plunge into a series of 
five tunnels in the red sandstone and conglomerate cliffs that 
here form so bold a feature of the coast. These tunnels have 
long been a serious obstacle to a quick service of trains 
between Paddington and the West, and it has for years been 
obvious that, sooner or later, they must be widened. That 
time, long delayed, has now come. The first tunnel, a very 
short one, and known as the Kennaway Tunnel, has not 
yet been touched. It pierces the bold, blood-red cliff known 
as Lea Mount, whose outer face is exceedingly soft and 
friable. For this reason, it has been determined to perform 
the widening here in the winter, when the sands are deserted. 
It has not been forgotten that it was from this cliff that the 
sudden fall of rock happened, one summer day some ten years 
since, resulting in the death of four children and a nurse. 
The face of the cliff has since then been scarped back, an 
operation which explains its peculiar aspect in the view on 
page 356. 

Our view of the second tunnel, with the surrounding 
scenery, and the heavy masonry retaining wall skirting the 
cliffs, shows the points where the works now in progress have 
been commenced. This, like all the other tunnels, will 
widened from its inner side. The heaviest work will be that 
on the fifth tunnel, piercing Hole Head, and called the 
Parson Tunnel, from the fantastic rocks known as the 
‘¢ Parson and Clerk.’’ This is 366 yards in length, and goes 
through some very hard conglomerate. Traffic has up to 
now been conducted between Dawlish Station and this point 
by means of the staff system, the staff being exchanged 
between Dawlish Station box and the cabin at the Smuggler’s- 
lane end of the Parson Tunnel. 








PRESENTATION.—Mr C. E Chrimes, having comp‘eted his fiftieth 
year’s connection with the firm of Messrs, Guest and Chrimes, 
brass manufacturers, of Rotherham, the emp!oyés and their wives, 
numbering 600, were entertained to a tea and soirée at the Rother- 
ham Drill Hall on Tuesday in honour ot the event. During the 
proceedings Mr. Wm. Eskholme, the second oldest employé, on 
behalf of the workpeople, presented Mr. Chrimes with a sterling 
sitver repoussé dessert service manufactured by Messrs. Mappin and 
Webb, Sheffield. Mr. Chrimes returned the thanks of himself and 
Mrs. Chrimes, and said they wou'd especially value the gift as 
an expression of the feeling prevailing between employers and 
emp oyed. 

GLOUCESTER REFUSE DESTRUCTOR: OPENING CEREMONY.—The 
ceremony of formally and officially opening the Gloucester refuse 
destructor was performed by the Mayor—Councillor 8. Bland, J.P. 
—on Wednesday, in the presence of a distinguished company, 
including Mr. Robert Hammond, the consulting electrical engineer. 
Gloucester has a population of about 50,000. The refuse is collected 
from 9000 houses three times per week on alternate days, and 
averages 25 tons per day, or 150 tons per week of six working 
days. The City Council desired to thoroughly cremate without 
causing a nuisance, and in such a manner as to utilise the heat in 
raising steam for the electricity works. Among the various plans 
submitted, in response to the advertisement for tenders, it 
appeared that the twin-cell destructor of Messrs. Heenan and 
Froude, Manchester, best fulfilled these conditions, and their 
tender for the same was accepted for the sum of £4150. The 
contract for the buildings was secured by Messrs. Bowers and Co., 
of Hereford, for £4560, making the total cost, as per both con- 
tracts, £8710. The destructor has a burning capacity of 50 tons 
per twenty-four hours. A water-tube boiler, having 1300ft. of 
heating surface, is provided over each of the two pair of cells. 
These are complete, with all the necessary fittings and pipe work, 
enabling them to work in conjunction with the electricity works 
boilers for supply of steam to the electricity works engines. The 
level of the tipping platform corresponds with that of the street 
where the refuse carts enter the works, consequently the approach 
roadway is a level one on an inclined ground, so reversing the 
more usual order. The portion of this roadway opposite the 
electricity works boiler-house is partly of girder construction, so 
that the space below can be used for coal storage and bunkers, 
Ample space is allotted for the clinker cooling yard, 
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THE IRON AND STEEL INSTITUTE. 
THE SAAR AND LUXEMBURG EXCURSIONS. 
No. II.* 

TE morning of Tuesday, September 9th, was devoted 
to visiting Messrs. Stumm Brothers’ iron and steel works 
at Neunkirchen, distant about 13 miles north-east of 
Saarbriicken by the railway, which follows a somewhat 
circuitous course along the escarpment of the lower coal 
measures, with the result of exposing a series of unusually 
good sections of the strata in the numerous cuttings, and 
giving good views of the different large collieries and 
coking plants along the route. On arriving at the 
passenger station change was made to a special train on 
the branch line leading to the coke ovens about three- 
quarters of a mile away, where the inspection of the 
works began and was continued until nearly noon. The 
Neunkirchen works are the oldest in the district, dating 
back to 1803, but their present development is mainly 
due to the introduction of the oolitic iron ores from the 
then French province of Lorraine in 1867, and of the 
basic Bessemer process in 1881. The works are supplied 
with minette ores from mines in Lorraine and Luxem- 
burg, extending over 5280 acres, and with hematite and 
minerals of a manganiferous character from various locali- 
ties in Nanau and Hesse, covering about 18,000 acres more; 
the maximum daily output of the mines with 1100 men 
at work is about 3000 tons, or 880,000 tons per annum. 
No special flux is required in the blast furnace but lime 
for the basic converters, to the extent of 13,500 tons 
annually, brought from Herbitzheim in Rhenish Bavaria. 
The oolitic ores are worked by levels driven in from the 
valleys. In the largest mine, at Gross Wettingen, the 
ores are drawn from a distance of four miles by electric 
locomotives. Coal for the coke ovens is drawn by a 
narrow-gauge railway and ropeways from the neighbouring 
Heinitz, Dechen, and Kénig mines; about 300,000 tons 
being required for blast furnace use, and 120,000 tons 
for reverberatory furnaces and boiler fires. The coking 
coal as received is much mixed with shale, and requires 
to be washed and ground to prepare it for the ovens. 
This is done in two large machines with sizing plant and 
felspar bed jiggers, collectively capable of treating 100 
tons of rough coal per hour. The larger one, of 60 tons 
hourly capacity, was quite new, and was seen in motion, 
but not at work. It is an enormous structure, re- 
sembling a large flour mill, the whole of the machinery 
being driven by a compound engine of 600 horse-power 
from the fly-wheel by a leather belt 39in. wide. ~ There are 
eight batteries of coke ovens, containing in all 384 
ovens, of which thirty are of the Otto bye-product 
class, the remainder being of the ordinary Saarbriicken 
pattern. The coke yield on the raw coal is 56 per cent. 
for 40 to 42 hours burning, which probably includes the 
washing waste of 50,000 tons yearly. The total make is 
176,000 tons annually. ‘he gases from the bye-product 
ovens are utilised in driving a 200 horse-power blowing 
engine, and the waste flame from the others in firing thirty- 
four boilers of 87,000 squarefeet total heating surface,which, 
besides supplying steam to three blowing engines of 
1000 horse-power, leaves a large surplus that is sent by 
a suspended steam pipe to the steel works about three- 
quarters of a mile away, the blast being sent by a separate 
main attached to the same standards to the blast 
furnaces. The steam pipe is carefully clothed, the drop 
of pressure being about 10 per cent. from the maximum 
of 75 lb. at the boilers. The blast furnace plant, which 
has been enlarged at different times, includes four 
furnaces of 50 tons, one of 105 tons, and one of 130 tons 
daily production. The newer furnaces are provided 
with double-bell closing arrangements to prevent loss of 
gas. The blast is heated to 750 to 850 deg. Cent. by 
seventeen Cowper stoves, and thirty-six gas-fired boilers 
of 69,000 square feet heating surface work three blowing 
engines of 1150 horse-power. The make is entirely con- 
sumed in the puddling forge and basic steel works, the 
supply for the latter department being supplemented by 
the make of four furnaces at Wettingen in Luxemburg, 
which produce 500 tons daily from Luxemburg ore with 
Westphalian coke. This is a more modern plant than 
that at Neunkirchen, with eighteen stoves for four 
furnaces, 2000 horse-power steain blowing engines, which 
will be shortly supplemented by two of 1200 horse- 
power driven by blast furnace gas. The total output of 
both groups of furnaces is 300,000 tons annually. The 
puddling forge, which, owing to want of time, was not 
visited, 1s still fairly active, twenty-eight out of thirty 
three furnaces being kept at work, with an output of 
33,000 tons annually. This is high-class iron made from 
special manganiferous metal, which is worked up rapidly in 
furnaces with dandy fires like those used in West Yorkshire. 

In the basic Bessemer works there are seven converters, 
three in reserve and the other four at work, from 75 to 
80 blows being obtained in twenty-four hours. The 
charge of 12} tons is partly direct metal for the blast 
furnaces, and partly re-melted metal from the Luxemburg 
furnaces, the re-melting being done in cupolas 30ft. high, 
using about 6 per cent. of coke on the metal charged. 
This department, however, isin process of re-arrangement, 
the foundations for two 200-ton mixers being nearly 
completed. The Bessemer blowing plant is very liberally 
equipped, having three sets of vertical engines; the 
latest is of 3000 horse-power, arranged as a vertical cross- 
compound twin. The steam for this, taken from the coke 
oven main, is raised to a temperature of 300 deg. cent. by a 
special coal fired superheater, and similar arrangements 
are adopted with the larger blowing and rolling mill 
engine. The casting arrangements are of the original 
Bessemer pattern, with a semicircular ingot pit and 
radial casting crane for each pair of converters. The 
converter linings are built of moulded bricks, of basic 
material, and not rammed, as is usual in this country. 
The annual output is about 240,000 tons of ingots, and 
48,000 tons of basic slag manure are sold. This is 
produced by twelve ball mills fitted with special arrange- 
ments to prevent the escape of dust. The hydraulic 
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machinery in the converter house is supplied from three 
accumulators maintaining a uniform pressure of thirty 
atmospheres, which also serve the shears, tilters and other 
accessories of the rolling mills. 

In the rolling mills, which turn out 250,000 tons of 
finished bars per annum, there are 34 re-heating and 
welding furnaces, nine of them with regenerative gas 
firing, and the remainder heated with coal. The seventeen 
rolling mills include two reversing two-high cogging 
mills with 42in. rolls driven by twin horizontal engines 
recently compounded on the Sack-Kiesselbach system, 
cylinders of 39in. and 59in. diameter, and 5lin. stroke ; 
a 33$in. heavy girder mill with a three-cylinder reversing 
engine, running at 90 revolutions per minute; three 
three-high mills for smaller joists, rails and sleepers, with 
30in., 26in. and 24in. rolls respectively ; and nine mills 
for bars and small sections. Among the latter are a com- 
bined three-high and universal mill for strip and tin bars, 
and a combined wire mill of the Belgian class, driven by 
a 700 horse-power engine, in which 4in. billets re-heated 
in a gas furnace are rolled down to fencing wire of 4} mm. 
and 6 mm., with an output of 35 tons in the twelve hour 
shift. It will be readily understood that only a very 
hasty view could be taken of most of these appliances. 
The chief point of interest in the large joist mill was the 
use of overhead gear with suspended links for supporting 
the floor in place of the usual lifting and lowering of the 
tables at the ground level, an arrangement that leaves the 
floor space clear, but seems to require rather more hand 
work. The wire mill was in very active operation, but 
owing to safety regulations it could only be seen from 
outside a boundary fence, at a distance from which details 
were not easily recognisable. The excellent printed 
account of the equipment and produce of the works 
supplied to the visitors, however, gave much informa- 
tion which could not under the circumstances be 
obtained by inspection. According to this the total 
driving power is imparted by 166 boilers and 243 fixed 
steam engines collectively of 36,000 horse-power, 14 
standard and 22 narrow-gauge locomotives of 2250 horse- 
power, 22 steam hammers, two gas engines of 212 horse- 
power, and two water-wheels of 22 horse-power. The 
latter item probably represents a relic of the primitive 
forge that occupied the site when “ minette” and “ basic 
Bessemer ” were terms unknown. 

The total working foree employed numbers 5600, and 
the social and benevolent activity of the firm, although 
somewhat tinged by autocratic management, is not less 
remarkable than their industrial operations. The party 
had an agreeable experience of one of these institutions, 
namely, the Casino, or club, provided for the higher 
ofticials and members of the staff, where they were enter- 
tained at luncheon after going through the works. This 
occupied the time until the arrival of the return train for 
Saarbriick, whence a departure was made for Luxemburg 
at 1.4 p.m. 

About forty members remained to take part in this 
final section of the excursion, and those who were not 
overcome by the exertions of the morning had the oppor- 
tunity of seeing the beautiful Saar Valley under the most 
favourable conditions of weather and sunshine. Luxem- 
burg was reached at 4.5 p.m., and some difficulty was 
experienced in obtaining quarters, as, although enjoying 
the position of the capital of an independent State— 
covering about } deg. of arc both in latitude and longitude, 
or 50 miles N.S. and 35 miles E.W.—the city has no very 
large surplus of hotel accommodation. This led to a 
premature scattering of the party, but some of them, 
under the guidance of the municipal engineer, visited the 
works of the new stone bridge across the gorge of the 
Alzette, now rapidly approaching completion. This has 
the distinction of being the largest stone arch in the 
world—276ft. effective span—and has been described at 
length in our columns; and in the evening a reception 
was held by the municipal authorities at the Town Hall. 
Perhaps the most striking feature to the casual visitor is 
the complete bilingual character. Signs and other 
inscriptions on houses and shops are invariably German, 
but the French language and currency are exclusively 
used in town; while on the railways everything is 
severely German. The reason for this is to be found in 
the circumstance that when the country was neutral- 
ised, and the Federal Fortress dismantled in 1867, 
it was included for fiscal purposes in the Zollve- 
rein, and the working of the railways was taken 
over by the Imperial railway department of 
Alsace-Lorraine, an arrangement which will continue 
in force until the termination of the original concessions 
in 1912. The privileges ofan independent State are, 
however, preserved in the form of postage stamps and 
coinage, the latter consisting chiefly of well-minted 
nickel five-centime pieces, with astrictly local circulation. 
The dismantling of the fortress, although it has removed 
one of the most interesting military monuments, has been 
of great benefit to the place, especially on the plateau 
side, where the famous Vauban front has been replaced 
by park-like gardens, with sumptuous villa residences 
adjoining, while in the valley of the Alzette and on the 
adjacent hills the remains of the old masonry works, which 
it has been found impossible to destroy completely, add 
largely to the pictorial and historical interest of the 
scenery. The chief interest in the country, however, 
now centres in iron-making, which, although restricted 
to a small area in the south and west corner. is carried on 
with extreme activity, the annual make of pig iron— 
according to a statement made by the general manager 
of one of the works visited—being at the rate of 844 cwt. 
per head of the population, or about sixty-four times that 
of France, thirty-three times that of Germany, and 
twenty-seven times that of Belgium, the countries 
engaged in smelting similar ores. 

As only one day remained for visiting the different 
works, an early start was made from Luxemburg at 
7.15 a.m. on Wednesday, September 10th, for Dudelingen, 
or Dudelange, about nine miles distant. Here there are 
six blast furnaces, of which four were blowing, producing 
from 690 to 650 tons daily from the local ores, which 





include the so-called grey bed, a greenish-grey calcareous 
mineral, averaging 38 per cent. of iron, and sufficient lime 
to actas flux to the more siliceous ores of the red and yellow 
beds, the necessary 2 per cent. of manganese being 
obtained by adding a proportion of rich manganese ore 
from the Caucasus. On arrival, the visitors received an 
unexpected salute, consequent upon a slip on the largest 
blast furnace, when the large amount of gas displaced 
blew open the explosion doors on the gas conduits 
without doing further harm. A new furnace under cop. 
struction, from the design of Mr. L. W. Lurmann, has 
the usual features of the modern continental furnace, 
a brick tower forming the furnace proper, enclosed in 4 
permanent iron scaffolding resting upon eight colunins, 
which carries the gas collecting and other arrangements 
of the furnace top. The gases are taken off by a 
combination of a central tube and side Gown comers, and 
after passing through dust-catchers and washers, assisted 
by an electric-driven fan, which removes 80 per cent. of 
the suspended dust, so much of it as is required for 
direct power purposes is subjected to further washing 
and filtration through wood wool to remove another 5 per 
cent., and cooled to reduce the water vapour to as low a 
limit as possible. The gas engine plant, which is entirely 
devoted to the production of electric energy, is concen. 
trated in a large central station, and includes four sets of 
Deutz engines, two larger ones with four cylinders of 
1000 horse-power each, and two smaller two-cylinder 
groups of 600 horse-power each. The dynamos, by 
Brown, Bovari and Co., are arranged as central fly-wheels 
in the larger engines, but in the smaller ones they are 
coupled to the shaft outside the main bearings. The 
power generated is applied to driving the different 
accessory machines in the steel works, a part of it being 
also used in driving rolling mills. The Bessemer plant, 
of a somewhat unimproved character, includes six con. 
verters of 10 tons capacity, grouped in pairs, with semi- 
circular casting pits, the ingots being removed to the 
soaking pits by horse traction. About eighty blows are 
obtained in twenty-four hours from the converters in 
use. The ingots are passed through soaking pits, and 
the blooms are re-heated for finishing in Bicheroux 
furnaces. The larger rolling mill engines are connected 
with a central condenser. One cogging mill is worked by 
a Sack-Kiesselbach tandem compound, and another by a 
three-cylinder engine, Ehrhardt and Sehmer, which 
develops from 3500 to 4000 horse-power at 100 revolu- 
tions per minute. This is placed between a two-cogging 
and three-high section mill, and can be used cither for 
continuous rurning or reversing when coupled up with 
one or other of the mills. There are two groups of 
smal] bar mills for flats and rounds driven by electricity 
by belt transmission from a Boveri motor of 500 to 
800 horse-power. About 300 horse-power is taken by 
the larger mills, rolling down to about lin. square, and 
250 horse-power by the smaller sections. At the time of 
the visit these mills were engaged on small bars of high 
carbon steel, produced by Meyer’s modification of 
Darby's process, in which the metal is recarburised by 
anthracite coal mixed with sufficient lime to flux the 
ash, compressed into compact blocks by hydraulic 
pressure, which are placed in the ladle before pouring 
the finished metal from the converter. This method is 
found to work successfully up to about 1 per cent. of 
carbon. A noticeable feature of these works is the large 
proportion of foreign labour employed, about 1800 out 
of the total number of 2200 workmen being Italians, 
who, as is also the case in the other works of the district, 
supply all the unskilled labour. 

After what may, upon the bountiful scale of the district, 
be considered as a light breakfast, the party rejoined 
the railway and proceeded to Esch on the Alzette, 


which may be taken as the capital of the iron- 
making region, where two groups were formed, 
one to visit the works of Messrs. Metz and Co., 


and the other those of the Aachener Hiittenverein. 
Both are restricted to the production of pig iron; the ores 
derived from the immediate vicinity, are smelted with 
Westphalian coke costing about 25s. per ton at the works. 
At Messrs. Metz’s works there are four furnaces, two of 
which are the property of the firm, who have also four 
others at Dommeldange, the other two belonging to the 
company owning the Barbacher Hutte. They are of 
comparatively small size—65ft. by 16ft.—making from 
500 to 600 tons daily of basic, and about 15 per cent. less 
when on foundry iron. The practice, however, differs 
notably from that of other works in the district, for 
instead of using a large number of tuyeres placed as close 
together as possible, each of the furnaces is blown through 
four large bronze tuyeres, about 5}ft. long, with a con- 
siderable overhang, so as to bring the place of most active 
working as near to the centre of the hearth as possible. 
This, combined with a liberal use of water on the outside 
of the hearth and boshes, adds considerably to the life of 
the furnaces, one of them, which is still in good working 
condition, having heen in blast for sixteen years. Another 
furnace, in which the inner stack lining has been nearly 
worn through in eight years, has been repaired by putting 
in a new base ring above the stack pillars, with twenty-four 
brackets projecting radially outwards, upon which an 
outer firebrick casing, tapered from 24in. below to 19in. 
above, and hooped with iron rings, has been built to form 
the new stack, with a metal water-jacket about 12ft. high 
at the top. The masonry was completed in about three 
weeks without stopping the furnace, whose effective 
capacity has been increased by about 4000 cubic feet. 
That these works are among the oldest in the district 
is apparent from the great size of the slag banks, which 
extend to a considerable distance over the flat ground 
adjoining the furnaces. These are in great part mono- 
lithic, the liquid cinder, as a rule, being poured over the 
ground. The stove stack—230ft. high and 13ft. in 
diameter at the top—is built upon a solid slag founda- 
tion, with the connecting flues built in brickwork, which 
has afterwards been encased in a poured slag covering. 
A large cooling pond for tuyere and condenser water has 
also been divided into two parts by a dam formed of 
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slag rubble consolidated by pouring molten slag over it. 
This dam divides the pond unequally, the smaller and 
deeper enclosed portion receiving the hot water, which, 
becoming denser as it cools, sinks and is syphoned from 
the bottom over the dam in the broad shallow part, 
where it rapidly cools to within 4 deg. or 5 deg. of the 
atmospheric temperature. This has been so successful 
that the large brushwood surface cooler originally adopted 
is entirely disused. The pond has become almost over- 
crowded with gold fish from a few accidentally introduced 
a few years since, as attempts to reduce their nuinber by 
pike and other predatory fish have failed, they being 
unable to live in warm water. De Nayer water-tube 
boilers, fired by furnace gas, are used for raising steam. 
They work well, but require constant cleaning with a 
steam jet to remove the dust deposited on the tubes. The 
make of these furnaces being entirely exported either to 
steel works in the interior or to foreign countries, large 
casting houses and pig beds are provided with sand 
mould for foundry, and heavy shallow chills for basic 
metal. The latter is broken up on the beds by gangs of 
three men with a heavy ball of cast iron with two handles 
projecting diagonally. The broken pieces are removed 
on narrow gauge bogies, or loaded directly into railway 
trucks brought into the cast house. This method, which 
involves a large amount of heavy manual work, is, how- 
ever, under the local conditions found to be cheaper than 
any casting machine or mechanical pig-breaker. At the 
works of the Aachener Hiittenverein, visited by the second 
section of the party, the blast furnace plant has been 
remodelled on the most approved modern lines changing 
is done by automatic lifting skips, driven by electro- 
motors, and the metal tapped into ladles is cast into pigs 
on a Uehling casting machine, a series of linked chill 
moulds carried on an endless chain. The pigs are 
received on a belt carrier moving transversely to the 
chain of moulds, and, after partially passing through a 
water tank, are discharged red-hot to a shoot leading to 
the railway wagon. The make of these works is con- 
verted into steel at the company’s principal works at 
Rothe Erde, near Aachen. The power required for 
working the mines, which produce about 1500 tons of 
ore daily from underground workings, is furnished by 
three groups of steam-driven dynamos at the furnaces, 
giving a total of 1230 horse-power, which is utilised for haul- 
age, hoisting, pumping, ventilating and driving rock drills. 

At the close of the forenoon’s inspections the two 
sections of the party reunited in the town of Esch, where 
they were entertained at luncheon by the owners of the 
different works. M.Leon Metz presided, and welcomed 
the members of the Institute in a short, but appropriate, 
address delivered in French, which was duly acknow- 
ledged by Mr. Snelus. In the afternoon the final visit of 
the excursion was paid to the Differdingen works, under 
the guidance of Mr. Max Meier, the general manager. 
This is one of the newest and best equipped of the I.uxem- 
burg steel works, with four large blast furnaces grouped 
in pairs, each pair having nine large Cowper stoves, 
eight in use, and one in reserve underrepair. The metal 
is passed through a mixer of 8300 tons capacity, and 
blown in basie-lined converters taking 164-ton charges, 
the blow lasting about 13 minutes. The ingot moulds 
run upon bogies, and are brought up to a stationary 
casting ladle in the same way as at Barrow 
and Eston, these being the only works em- 
ploying this arrangement seen during the excursion. 
The Bessemer blowing engine is unusually large —from 
3000-4000 horse-power. It is of the vertical cross com- 
pound type, with the steam above the blast cylinders. 
The ingots, weighing about 24 tons, are passed through 
soaking pits, cogged down in a two-high reversing mill, 
sheared and finished to girders in a universal mill, with 
two pairs of two-high rolls placed one behind the 
other, and a vertical pair in front. These were seen 
in action at a speed probably beyond that in ordinary 
use, but the work turned out—a large joist—was 
admirably done. Joists up to 80in. by 12in. can be rolled 
in this mill. The other mills included a reversing billet 
mill with automatic elevators for discharging the finished 
work into railway trucks, and a combined three-high and 
two-high mill with atwin compound reversing engine placed 
between them of the kind previously noticed. A principal 
feature of interest, however, is the gas engine-house, which 
is one of the largest and the most uniformly equipped of 
those using blastfurnace gas. It contains nine single- 
cylinder Cockerell engines of 600 horse-power each, five 
of them being connected to blowing cylinders, and three 
to electric generators by Schuckert and Co., giving 
1140 ampéres at 300 volts at a speed of 90 revolutions, 
the remaining engine being arranged to drive either a 
dynamo or a blowing cylinder as required. The gas is 
purified by water and a fan blast in the manner usual 
with the Seraing engines. Some inconvenience was at 
first experienced from the noise of the exhaust, but this 
has been mitigated by injecting a little water into the 
exhaust pipe, with the result that the exhaust pipes dis- 
charge intermittent jets of steam like old-fashioned non- 
condensing engines. 

After leaving the gas engines a Uehling casting 
machine for Sunday use was seen, and a final hour was 
agreeably spent, with the accompaniment of beer and 
tobacco, until the arrival of the return train. The meeting- 
place was in the casting house of one of the furnaces, 
which had been tastefully and appropriately decorated with 
plants and rockwork, consisting of Cowper stove filling 
bricks piled to imitate natural groups of basalt columns. 
The return train reached Luxemburg about 8 p.m., and 
the excursion, which was in every way of a most pleasing 
and profitable kind, came to an end. The work of the 
executive officers ofjthe Verein Deutscher Eisenhiitten- 
leute and the Iron and Steel Institute calls for special 
acknowledgment for ‘their excellent arrangements, to 
which the success of the trip is largely due. 








Or the total imports into Japan by way of Nagasaki last 
year, 92 per cent, were supplied by this country. 





THE DESIGNING AND EQUIPMENT OF 
BLAST FURNACES. 


By Jno. L. STEVENSON, 
No. IIl.* 

Tue following brick estimate will be useful and of 
interest, as showing the number of bricks required for a 
furnace 75ft. high and 18ft. diameter of bosh—Fig. 18, 
lined with the small bricks illustrated in Fig. 12. The 
sketches show the larger bricks enumerated in the esti- 
mate of quantities, and reduced to Qin. bricks, which is 
the custom in the United States, but this system of 
estimating the cost of a furnace lining answers no pur- 





The stove heating surface required would be 40,000 
square feet, in three stoves of 15,000 square feet each, 
total duty capacity 90 tons; or somewhat larger stoves 
may be used with advantage. Six tuyures, 43in. diameter. 
Pressure, 5 lb. to 8 lb. per square inch. Average tempera- 
ture of blast, 1100 deg. 

Fig. 14 is a furnace which, although somewhat out of 
the recognised proportions, answered its purpose well, 
having been constructed for lean southern ores of the 
U.S.A., and was fitted with 6-5in. tuyeres, but equipped 
with only two Whitwell stoves, each of 39 tons capacity. 
This shape furnace would not be recommended for richer 
ores :— 
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pose in this country, and is given as an example of office 
practice. 


Quantity Estimate of Bricks in Furnace 75ft. high with 18ft. Bosh. 














er Se ce 16,000 Yin. squares 
99 Misi eiseves acces 20,000 Qin. keys 
», 8000 134 squares 14,000 9in. squares 
»» 16,000 134 keys... 21,000 Qin. keys 
BUM cd. Rey sex ons 15,062 9in. squares 
” re ee eee 5,000 Qin. keys 
% 15,062 134 squares 26,353 Yin. squares 
9 5000 135 keys 7,500 Qin. keys 
In wall backing ... ... 29,850 9in, squares 
” » eatee ae ane 20,500 | Yin. keys 
Second quality backing . 123,300 9in. squares 
Hearth blocks __.. 13,498 9in, squares 
| 238,063 | 77,000 
MMR. Fi. 3. hs Sh ee 
Lining equivalent, &c. ...| 315,063 |——-——| 9in. bricks 


With the following sections are given the particulars 
in regard to output of the principal details of the equip- 
ments of each furnace, showing the capacity necessary to 
each individual part to make the output of every furnace 
equal to the nominal capacity for which it is intended. 
The outputs range from 100 to 500 tons per day. 

12ft. by 60ft. furnace, Fig. 13:—This small furnace is 
designed for a nominal make of 85 tons per day, and is 
suitable for either coke or charcoal practice. Coke 
practice will require 12,000 cubic feet of air per minute, 
for which two engines would be advisable, of the following 
dimensions :— 





Steam cylinder ... 25in. 
Air cylinder 60in. 
Stroke... ... 48in. 
Revolutions... 40 per min. 


and capable of running to 55 per minute. Duty of each 
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| Fig. 15 shows the section of a furnace which is equal 
| to an output of 120 to 140 tons’ per day, according to 
| quality of material used. In actual working, this furnace 
| has given very good and satisfactory results. 

| Fig. 16 is a 16ft. by 70ft. furnace. The design of this 
| furnace is for an output of 150 tons per 24 hours, and 
| will require not less than 21,000 cubic feet of air per 
| minute, supplied by two engines of following capacity :— 


Steam cylinder ... 36in, 
Air cylinder 72in. 
} Stroke ... ... 48in. 
Revolutions... Spe? 47 per min. 
Giving at that speed 21,250 cubic feet of blast per minute 
collectively. 


The stoves should have a total heating surface of 
80,000 square feet, of whatever design they may be. 
Eight tuyeres of 5}in. diameter, giving a mean pressure 
of 6 lb. to 8 lb. per square inch. The temperature of the 
blast would average 1200 deg., and the furnace have an 
output of 150 tons per day from 50 per cent. ores. 

17ft. by 75ft. furnace, Fig. 17:—A furnace of this 
capacity is of a good average size, and requires for the 
make named 30,000 cubic feet of air per minute from two 
engines having :— 





Steam cylinder 42in. 
Air cylinder ... S4in. 
Stroke 60in. 


Running at 37 revolutions per minute, leaving a good 
margin of speed in the event of a greater volume of air 
being required; the stove capacity must-be equal to a total 
of 90,000 square feet of heating surface in three stoves of 
30,000 each, or better still, and which-will give much more 
satisfactory results, four stoves of 22,660 square feet each, 
| as indicated in the table of stove duty. 

| . The tuyeres should be eight in number, 64in. diameter, 


~ | with a pressure of 7 lb. to 9 lb. per square inch, and a 
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blast temperature of 1200 deg. for an output of 200 tons 
per day of 24 hours. 

Figs. 19 and 20 are sections of furnace which are 
practically of the same size and capacity, although No. 20 
was lined a foot less in the bosh, than its nominal 
diameter, a practice which is rather beneficial than other- 
wise, as giving a somewhat longer life to the furnace. 
Both have been good workers, being fitted with ample 
stove and blast power. It will be seen that they approach 
as near as possible to sizes given on a diagram of furnace 
sizes, which will be published later, although No. 19 is 
slightly larger in the hearth than necessary. 

20ft. by SO0ft. furnace, Fig. 21:—This furnace, which is 
verging upon a large make, is equal to an output of not 
less than 300 tons per day, and for that make will require 
42,000 cubic feet of air per minute,and three engines will 
be required as under :— 


Steam cylinders ... 42in. diam. 


Blowing cylinders 84in. ,, 
Ee 60in. 
Revolutions... 37 per min, 


Giving at that speed a duty of 100 tons each. 

The blast heating capacity should be equal to 140,400 
square feet of heating surface, comprised in four stoves 
of 35,100ft. each :— 


Tuyeres ... ... ... 1O0—6} diam. 
Pressure ... ... 10 Ih. to 12 lb. per sq. in. 
Temperature ... om 1200 deg. 

OMNI. oars ws 300 tons per day. 


21ft. by 90ft. furnace, Fig. 22:—For an output of 400 tons 
per day this furnace is as large as is required to ensure 
good economical work, and each feature enumerated is 
of the following capacity :— 


Height of furnace ... 90ft. Oin. 
Bosh diameter Ns 21ft. Oin. 
Hearth diameter ... 11 ft. 6in. 


Airperminute ... ... ... 60,000 cubic feet 
Engines—three—42in. steam cylinders, 84in. air cylinders, 
60in. stroke, 45 revolutions per minute; duty of each 
engine, 126 tons. Heating surface 185,000 square feet, 
divided between four stoves of not less than 48,400 
square feeteach. Tuyeres, fourteen 63in. diam.; pressure, 
8 lb. to 121b. Temperature of blast, average 1250 deg. ; 
fuel, coke, ores 50 per cent. Two downcomers. 

22ft. by 100ft. furnace, Fig. 23:—The output from a 
furnace of this capacity is 500 tons per day when sup- 
plied with the following equipment :—Charging apparatus 
capable of dealing with not less than 550 tons of coke, 
1100 tons of iron ore, and 230 tons of limestone per day. 
Four blowing engines having 45in. steam cylinders, 84in. 
air cylinders, 60in. stroke, 45 revolutions per minute, 
duty of each engine 126 tons. Four stoves, with a com- 
bined heating surface of 234,880 square feet, or 58,720 
square feet per stove, which have a duty capacity of 
132 tons each. Sixteen Tin. tuyeres. Pressure of blast, 
10 lb. to 12 Ib. Temperature, 1300 deg., with necessary 
arrangement for maintaining the heat as near as possible 
at that point. 

The section on Fig. 23 is a furnace designed for that 
make. The inner bosh line is straight, with a bosh wall 
tapering from 4ft. to 3ft. at the bottom, giving additional 
life, as furnaces of this magnitude deteriorate rapidly. 
Curved bosh walls are not advised. They remind one of 
the road-maker putting ruts ready for cart wheels to 
run in. 

Furnaces of the latter sizes cannot be worked at a 
profit by hand labour unless on comparatively small 
makes; they should invariably be equipped with an 
efficient charging apparatus in order to cope with the 
enormous amount of raw material with which these 
furnaces have to be supplied continuously as required, so 
as to keep the burden at its proper level, and maintain 
the make. The slag must be dealt with in a molten 
condition by ladles suitable for the purpose. The iron 
should be cast on toa pig casting machine, if not taken 
away for steel making, or if cast in sand moulds means 
should be provided for lifting, carrying, breaking, and 
loading by machine power. Many of the foregoing 
furnaces would have to be tapped at least every four 
hours, especially if working on rich ores, and a casting 
machine should be used, thus saving time and money. 

A 300-ton furnace will require more or less per day 
350 tons of coke if working well, 625 tons of iron ore, 140 
tons of limestone. All furnaces producing 300 tons per 
day and over should be constructed with two down tubes 
to each furnace. 








NAVAL ENGINEER APPOINTMENTS.—Staff engineers: W. V. 
Juniper, to the Pembroke, for the Alexandra ; W. J. Black, to the 
Duke of Wellington, for the St. George. Fleet engineer: J. A. 
Murray, to the Good Hope. Engineers: G. H. Vincent, to the 
Tamar, for charge of machiney in the Reserve ; E. R. Kestell, to the 
Orion, for the Myrmidon ; H. B. Moorshead, to the Implacable ; 
G. H. Cockey and E. F. Baker, to the Good Hope. Assistant 
engineers: J. C, Matters, to the Vivid, for drafting and mobilising 
engine-room ratings ; J. C. N. Webber, G. H. Starr, A. R. Brown, 
and E. W. Riley, to the Good Hope. 


Guiascow TECHNICAL COLLEGE Screntiric Society.—The first 
raeeting of the eleventh session of this flourishing society is to be 
held on the evening of the 18th inst., at which the President, Mr. 
C. P. Hogg, M. Inst. C.E., will deliver his opening address, and a 
paper will be read by Mr. George Blair, B.Sc., on ‘‘Gas Engines 
for Current Generation.” The secretary of the Society, John Y. 
Moyes, A.G.T.C., has been able to organise an attractive syllabus 
for the session, amongst the papers to be read being the follow- 
ing :—November Ist, ‘‘ Comparison of Alternating and Continuous 
Currents for Different Purposes,” by W. Benison Hird, B.A., 
(Cantab) ; November 15th, ‘‘The Diesel Engine,” by Norman A. 
Thomson, A.I.E.E.; November 29th, ‘‘The Potentiometer,” by 
James W. Peck, M.A., A.G.T.C.; December 13th, ‘‘ The Advance- 
ment of Machine Tools,” by John H. Davey; January 10th, 
“* Recent Developments in the Gas Engine and the Utilisation of 
Blast Furnace Gases,” by Professor T. Hudson Beare, B.Sc., M. 
Inst. C.E.; January 24th, ‘‘ Application of Electricity to Mining,” 
by Daniel Burns, M. Inst. ME. ; February 7th, ‘“‘The Science of 
Steam Generation,” by F. J. Rowan, A.M.I.C.E., M.I.E.S.; 
ebruary 21st, ‘‘ Water in Steam,” by James Andrews, M. Inst. 
N.A.; March 7th, “ Low-pressure Switch Gear,” by Joseph 
Menmuir ; March 2Ist, ‘Stirling Water-tube Boilers,” by Robert 
Baillie, M. Inst. N.A. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl a. yr 
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PROPELLER EFFICIENCY. 

Sirn,—A large sum of money appears to me to be wasted when 
experimenting in propeller efficiency by setting the blades at 
various angles. I never have been able to follow what possible 
advantage can be expected by varying the pitch from, say, 28ft. to 
14ft., when at the same time the number of revolutions of the 
engine are correspondingly increased, ‘I'he matter appears to be 
treated as if the screw were made to revolve in a solid nut. No 
wonder there is little or no improvement in the speed of vessels 
using high-s engines. Iam of the opinion that there should 
be one fixed angle at which the propeller blade should be set. 
This should be the mean between the coarsest and finest pitch, 
The coarsest would be exceeded when the blade had reached an 
angle of 180 deg., the finest when it reached 90 deg.; the mean 
between these, or 135 deg., should, in my opinion, be the angle at 
which the blade should at all times be set to. The surface of the 
blade should determine the power required to turn the propeller 
at various speeds. The speed of the vessel would also be 
determined by the number of revolutions at which the engine 
would rotate the shaft. Having fixed ona standard pitch, the next 
step should be to arrive at the best form of propeller which will give 
the best possible grip of the water. Not, however, to send the water 
away from the ship while it is being put in motion, but the best 
form that will use the water as if it were a solid nut. I have 
always been of opinion that a fatal mistake was made in increasing 
the number of blades from two to four. The additional blades no 
doubt increased the blade surface, but at the same time it 
increased the tendency of the propeller to act as a pump to force 
the water away from the vessel, and so far as I can gather every 
endeavour has been made to sodesign the hull that a sufficiency 
of water may flow towards the pump. Had equal blade surface 
been added to the two-bladed propeller the resistance would have 
been considerably increased, as less water would be forced astern 
at starting. As the revolutions increased there, moreover, would 
be less tendency to strip the thread or set up what is known as 
cavitation. Further, to increase the blade surface it would, in my 
opinion, be equally as sound to increase the number of blades from 
four to eight. It is obvious, however, that an eight-bladed 

ropeller would increase cavitation to such an extent that the 
increased surface would reduce the speed. Multiple-bladed 
propellers are therefore a mistake. 

What is required is one with the fewest blades. This points to 
a two-bladed one. I have, however, long been of opinion that 
even a two-bladed propeller can act as a fairly efficient pump if 
driven by a turbine engine. I would therefore advocate the use 
of one blade to a propeller as being the least likely to pump the 
water astern when putting the vessel in motion or causing cavita- 
tion when revolving at a high speed ; were three one-bladed pro- 
pellers substituted for the three multiple screws now fitted on the 
turbine steamers a marked improvement in speed might be 
attained. We might then learn something about negative slip ; 
there is absolutely no reason why all steamers should not share in 
the benefit, if such exists. As a precedent for advocating one 
blade I can only refer to Nature, which has endowed the fish with 
one tail. I have for years been impressed with the speed with 
which the porpoise moves through the water—the negative slip with 
this fish must be enormous—and I see no reason why all steamers 
should not move through the water with negative slip. With a 
standard propeller and a standard pitch experiments should soon 
bring to light whether there is to be any gain or not in this respect. 

Glasgow, October 6th. J. R.A. D. 





REPORT ON THE WORKING OF AMERICAN RAILWAYS. 


Str,—The notes by Colonel Constable on American railways are 
particularly interesting for the reason that he confines himself 
mainly to definite statements respecting the railways over which 
he travelled. Too many of the foreign visitors write of American 
railways in general, basing their information upon a little actual 
experience and travel, and padding it out with hearsay informa- 
tion and grave dissertations. There are, however, some few 
remarks of Colonel Constable’s which appear to call for a little 
further explanation. 

In paragraph No. 6he refers to the Chicago track elevation work as 
being very expensive, but this would naturally be expected of work 
done in a busy city on roads having usually from four to eight lines 
of rails, to say nothing of the extensive goods yards, junctions, 
&c. All this work, too, has had to be done without interfering 
with a heavy traffic. The work consists mainly of stone retaining 
walls, stone abutments at streets, and solid floor plate girder 
bridges over the streets. Sand filling is placed between the retain- 
ing walls. The shifting and reconstruction of permanent way, 
points and crossings, interlocking work, &c., all has to be done in 
the face of traffic, and is necessarily costly. All the expense is 
borne by the railway companies, including the expense-of all 
changes to streets, sewers, water mains, &c. About 50 miles of 
line have been elevated thus far, but as the different railways have 
from two to ten main line tracks, the 50 miles of line represents 
some 175 milesof track. In addition to this, the work in the goods 
yards brings the total up to nearly 300 miles, and work is still in 
progress, This work has eliminated about 300 level crossings. The 
average cost is about £44,500 per mile of line, or £9300 per mile of 
track. Similar work has been done in other cities, 

It is also remarked that the ringing of the engine bell is ‘‘ the 
only precaution ” at level crossings, Butalmost all street crossings 
in cities, towns, and suburbs are protected by vertically swinging 
gates, operated by hand or compressed air by a watchman either 
on the ground or in an elevated cabin, At other crossings watch- 
men with flags are stationed, and automatic electric bells are quite 
numerous. In the open country gates and watchmen are not used, 
but warning signs are put up. 

In the same paragraph, No. 6, it is stated that the fences have 
only three or four lines of barbed wire. Very few railways use less 
than six lines, but as the lower lines are more closely spaced in 
order to stop hogs and sheep, they may be easily overlooked on a 
casual inspection. Some railways use seven or more wires, or 
supplement the wires by a top or bottom plank. Many hundreds, 
possibly thousands, of miles of railway are now protected by woven 
wire fencing, usually about 44ft. or 5ft. high, with ten horizontal 
wires 3in. to 7in. apart, and vertical wires about 12in. apart. 
Different styles of this woven wire fencing are in use. 

In paragraph No. 9 reference is made to the lack of public closets 
in American cities. This is largely due to the fact that the ex- 
tensive and elaborate arrangements of closets, urinals, and wash- 
rooms—for both sexes—in hotels, office buildings, &c., are freely 
used by the public. 

In paragraph No. 25 it is remarked that nearly all roads use a 
six-bolted fish-plate, but this is hardly correct. Out of fifty-seven 
railways whose standards have been recorded, thirty use the four- 
bolted fish-plate. No mention is made in this paragraph of the 
extensive use of the base supported joint, in which the rail ends 
rest on a plate carried by the joint sleepers. This type—represented 
by numerous makers—is in very extensive use. Itis briefly referred 
to in paragraphs 44, 57, and 58, although only one of the many 
patterns is mentioned. 

In paragraph No. 45 there is a typographical error, For 
‘‘Wolverhampton”’ read ‘‘Wolhaupter.” But this form of steel 
tie-plate or base plate is not used nearly as much as some other 
patterns. 

In paragraph No. 46 reference is made to the thin splice bars of 
the New York Central Railway. They are purposely thus made, 
however, being of high carbon steel, and designed to give a stiff 
section, with sufficient elasticity to make it give long service before 





taking a permanent set; the web is thin enough to stand clean 
ounching without distortion or warping. The steel in question has 
be per cent, carbon, and the —_ Central Railway has used 
steel with 0°65 per cent. for splice bars or fish plates. As a rule, 
however, splice bars are made of steel res 2 only about 0:1 to 0 » 
per cent. carbon, and this is one great defect in much of the 
permanent way of American railways. U.S. 
Chicago, September 22nd, 





STEAM ENGINES FOR CENTRAL STATIONS, 


Sir,—We have read with great interest the discussion which has 
lately appeared in your columns about the speed of steam engines 
for central stations. 

You may, perhaps, think it seasonable to collect a few more 
reflections, which you will allow us to communicate to you. 

What strikes us first is the relatively small importance attached 
to economy of steam consumption in England compared with what 
is done on the Continent, al ough, of course, you do not entire] 
neglect the question. You consider in England that it is satisfac. 
tory if an engine does not consume more than 2 1b. of coal per 
horse-power per hour, but that beyond this limit the differences 
which may exist between one engine and another are not worth 
while speaking about. 

The opinion on this side of the Channel is that the least saving 
of steam constitutes an advantage in favour of an engine if it, 
other qualities are not compromised. 

Now, among the various types of engines in use in the industria! 
world, there isa variation in steam consumption of 1 lb. or some 
times of 2b, of steam per horse-power per hour, and a simple 
calculation will clearly prove that in working a central station a 
reduction of 1 lb. or 2 lb, would give a considerable profit at the 
end of the year. 

One does not need to seek further the cause—although the 
other reasons you indicate be true, but ae neg why high 
speed engines are almost generally unsuccessful on the Continent, 
in spite of the small space they occupy, and the excellence of 
workmanship of such engines as those of Willans and Robinson. 

As the consumption per horse-power per hour guaranteed with our 
compound engines with trip gear, even of small power—300 hors: 
power—does not exceed 12 lb. of saturated steam, or 10 lb, of 
steam superheated to 300 deg. Cent., it is easy to understand 
that high-speed motors which are far behind this mark do not 
meet with much favour, 

We know that in England people do not listen much to 
statistics of reduced consumption. Their truth, however, cannot 
now be doubted, and we are persuaded your countrymen will 
los2 no time in obtaining them when they are convinced that it 
is not a mere theory they have to do with, but with practica! 
results, capable of realising enormous profits in working central 
stations. 

When the time comes that the progress attained in the con- 
struction of engines with trip gear is more general, and their 
economical advantages manifest, it is likely that high-speed 
motors will be no longer admitted except in certain special cases 
where land is exceedingly dear, 

Such cases are ming more rare since central stations are 
placed outside the agglomerations by the use of bigh tension, On 
the other hand, we can hardly admit the creation of engines of 
intermediate speeds, as Mr. Ferranti pro) \. 

It has been clearly shown in THE ENGINEER how irrational 
these bastard engines would be, and we do not think it necessary to 
refer to them again. 

It seems evident to us that the speed of engines with trip gear 
should be as high as their perfect working will allow of. Our 
opinion is that the speed of 125 revolutions, becoming more and 
more general, now suits well for engines of less than 500 horse- 
power, and 100 revolutions for engines of higher powers, 

It must be remembered that few Corliss engines with trip gear 
work properly at this pace, which fact has, in certain points of 
view, made the mushroom valve so successful in Germany. 

In creating our type of engine with balanced piston valves, * 
keeping the general arrangement similar to the Sulzer engine, 
the economical advantages of the good closing of the valves 
and the high duty of the Corliss engine are realised, and we 
have come to build engines of accelerated speed, working at 
120 to 130 revolutions without the slightest inconvenience, con- 
suming less steam than the best Corliss, and far more economical 
than the Sulzer engines. 

SocreTe ANONYME DES ANCIENS ATELIERS DE 

Ghent, October Ist. CONSTRUCTION VAN DEN KERCHOVE, 





LIQUID FUEL FOR YACHTS, 


Sir,—I trust I shall not be encroaching too much upon your 
space by asking if any of your readers canand willinform me, from 
practical experience, of the comparative cost of coal—Welsh steam 
—and ordinary commercial petroleam—not “petrol” spirit—as 
steam generators for a steam yacht of 20 to 50 tons Y.M. I have, 
so far, found it almost impossible to obtain information except from 
persons interested in various systems, and whose opinions 
without the least suggestion of bad faith—are naturally somewhat 
biassed. 

Perhaps actual cost of oil fuel may be in some way compensated 
by the diminution of labour in stoking and greater regularity in 
steam producing, absence of smoke and dirt, and convenience of 
stowage of fuel. 

| should like to take, for the sake of the argument, a yacht of 
50 tons yacht measurement, speed 10 knots on a coal consump- 
tion of 5 ewt. per hour, What would be the cost of running a 
similar boat with petroleum as the fuel’ And given the bunker 
capacity as 5 tons, or 200 hours’ steaming, how much oil would the 
bunkers carry, and about how long would this amount last ’ 

I should like to know which system is recommended, and if there 
is an expert one could consult on the subject or any recognised 
text-book. 

With many thanks in anticipation. 


London, October 6th. K. L. M. 





THE COAL TRAFFIC FROM WALES TO LONDON, 


Sir,—To cope with the enormous coal traffic of the paasine! 
valleys the Great Western Railway management has sent a number 
of the largest locomotives yet turned out at Swindon. I[ had an 
opportunity of seeing one last week at Aberdare, thanks to the 
courtesy of Mr. Botting. This was No. 2664, a fine creation of 
89 tons, four tons heavier than the original engines of this class, with 
a pressure of 195 Ib. instead of 180 Ib., 18in. cylinders, 26in, stroke, 
six wheels, with the old American invention the pony truck in 
front instead of the bogie ; fitted with latest improvements, steam 
reversing gear, and “‘water catcher,” or scoop, The tender carries 
five tons of coal and 3500 gallons of water, and the coal train—the 
longest yet worked from the Aberdare Valley—was composed, on 
the day I saw it, of forty-four 10-ton wagons. : 

The coal from the Dare and other valleys is brought by ordinary 
locomotives to the Aberdare yard, where the train is formed, an¢ 
at night is started rid Sirhowy Junction to Nine-mile Point, Risca, 
and to Newport High-street ; then vid Gle ter to Bri ymbe 
Bank, where even this enormous engine must be aided, and on to 
Swindon, 1074 miles. Thence other engines work the coal to 
London, the journey from Wales to Swindon occupying ten hours. 

October 7th. SoutH WALEs. 











Tue number of passengers conveyed by the Belgian 
railways in 1901 was 124,454,401, as compared with 123,710,016 in 
the preceding year. 


* See description in Taz EnarveEgr of December 6th, 1901. 
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oRBJGN AGENTS FOR SALE OF THE ENGINEER. 


1A.—F. A. BRockHAvs, 7, Kumpfgasse, Vienna t, 
_Ke_iy AND WALSH, Limirep, Shanghai and Hong Kong. 
ANCE.—BoYVEAU AND CHEVILLET, Rue de la Banque, Paris. 
4 TMANY.— Asugr AND Co., 5, Unter den Linden, Berlin. 
e F, A. Brockaavs, Leipzic ; A. Twertmnver, Leipsie, 
A.A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ALY. —LorscuRR AnD Co., 307, Corso, Rome ; Bocca Frurus, Turin. 
jspAN.—Ke Ly AND WALSH, LimirED, Yokohama. 
g. P. ManvyA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
A.—C. Ricker, 14, Nevsky Prospect, St, Petersburg. 
« AFRICA. Wa. Dawson & Sons, Limirep, Bam's Buildings, Capetown, 
; Gorpon AND Gorton, Long-street, Capetown, 
R. A. THOMPSON AND Co., 38, Loop-street, Capetown. 
J. ©. Jura AND Co., Capetown, Port Blizabeth, and Johannesburg. 
RALIA.—GoRDON AND GotcH, Melbourne, Sydney, and Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
yaw gEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
(ANADA.—MonTREAL News Co., 886 and 888, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
puITED STATES OF AMERICA.—InTERNATIONAL News Oo., 88 and 85, 
Duane-street, New York ; Susscription News Co., Chicago. 
gfRAITS SETTLEMENTS.—Kagtiy anp Wa.sn, LimirsEp, Singapore. 
(gYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 
EvorveeR can be had, by order, from any newsagent in town or 


ee. at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
gsdvance) :— 
f-yearly (including double number) .. .. £0 14s. 6d. 
en aA. : 21 9%. Od. 


Yearly (including two double numbers) .. 
cord Reapive Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
Ifcredit occur, an extra charge of two shillings and sixpence per annum 

will be made. 
foreign Subscriptions will, until further notice, be received at the rates 
iven below. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk ENGINEER, and 
accompanied by letter of advice to the Publisher. 


TaIn Parer Coprxs. Tuick Papsr CoprEs. 
Half-yearly £0 188, Od.| Half-yearly .. .. £1 Os. 8d. 
Yearly «2 a» £1 16s. Od.| Yearly .. .. .. £2 Os. 6d. 
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ADVERTISEMENTS. 

@ The charge for advertisements of four lines and under is three 
The line av pn words, ines 

lines are charged one shilling. e line averages — per inc 


le advertisements from the country must be accompanied by 
Ai eetiod Fe Ae will be 


inserted <i senatiell temas but regulari et ecrtiens 
with " 
All coe ‘weekly Sieadenens are taken 
subject to 
Advertisements cannot be inserted anless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with « portion of the 
edition, ALTBRATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 
laters relati: to Lota ont Be BONiae Seetans the 
Paper are to be addressed to the Publisher, Mr. Bydney : all other 
letters to be addressed to the Bditor of Taz EncinegEr. 
Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON."’ 








PUBLISHER’S NOTICES. 


*,* With this week's number is issued, as a Supplement, a Two-page 
Drawing of Blast Furnaces. Every copy as issued by the 
Publisher includes a copy of this Supplement, and subscribers 
ave requested to noiify the fact should they not receive it. 





*.* LaTEsT TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 18., by post 1s, 1d, 





“Uf any subscriber Gyros should on a pea in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the "Publisher, with the name of the 
Agent through whom os eee is obtained, Such inconvenience, 
if suffered, can be r ied by obtaining the paper direct from 
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TO CORRESPONDENTS. 


4 = In order to avoid trouble and we And it necessary to é 
correspondents that letters oy inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

“aT All letters intended for insertionin Taz Encnrvagr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof oy good faith. No notice 
whatever can be taken of anonymous communications, 

4T Wecannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


S.A. InRication (Dublin).—The number of the report is C.v. 1163, the 
price 2s, 2d. 

8. A. H.—As you have not sent your name and address we will not 
publish your letter. 

EvaproraTion.—An important paper on “‘ Evaporative Condensers ” was 
read before the Institution of Mechanical Engineers and reprinted in 
our issue of May 5th, 1899, It is the most complete publication on the 
subject extant. 

Spuinx.—The experience of an outsider would not be of any utility 
whatever. From your letter we fancy that you have a very hazy idea 
of what is required, There are plenty of more comfortable ways of 
suicide, an attempt at which is all that your offer would entail so far 
as the Belleisle is concerned. 

A. J. A. (Finsbury).—We really cannot see that anything would be 
gained by publishing your scheme. The agitation, such as it is, in 
favour of the metric system has gone on for many years in this 
country. As soon as those engaged in trade find that its introduction 
will be of service it will be introduced, not before. The masses take 
no interest in the subject, and we doubt that it would be possible for 
any English Government to enforce the change. 

E. D. (Wentworth, N.S.W.).—One method of fulfilling your requirements 
would be to have a small combined steam engine and dynamo witha 
battery of accumulators, It would be impossible to dispense with the 
latter if light is required when there is no steam in the boiler, and the 
battery would have to be charged during the day and used at night. 
The length of time the lights can be used without charging the battery 
depends entirely upon the size of the accumulators, i.¢., on the money 
spent on this item. If, however, paraffin oil is easily procurable, it 
would probably be better to use an oil engine and dynamo combined. 
There would be no need for a battery, ax the oil engine would be inde- 
pendent of steam. We are sending your inquiry on to several firms, 
who will no doubt communicate with you direct. 








MEETING NEXT WEEK. 

Tue INSTITUTION OF MECHANICAL EnGingERS.—Friday, October 17th, 
at 8 p.m., in the Institution House, Storey’s-gate, St. James's Park. 
Paper to be read and discussed, ‘Oil Motor Cars of 1902,” by Captain 
C. U. Longridge. 
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THE COAL STRIKE IN THE UNITED STATES. 


For three months a labour war has been in pro- 
gress in the great State of Pennsylvania, which has 
gradually been growing in importance. It attained 
last week to the dignity of the most significant con- 
flict that has ever existed between capital and 
labour. The coal strike of 1902 differs from other 
contests—such, for example, as our own engineers’ 
strike, and the celebrated Debs railwaymen’s strike 
at Chicago—in the peculiar position held by the 
capitalists, and in the nature of the principles 
involved. The present strike takes place under 
unprecedented conditions, the character of which 
we shall endeavour to indicate; and it is the nature 
of these conditions and the peculiarity of the situa- 
tion regarded as a whole that impart to the strike a 
special significance for the people of the United 
States. They interest us indirectly, but none the 
less certainly. All that takes place in the United 
States just now claims attention because of its 
effeet—possible, probable, or certain—on trade at 
this side of the Atlantic. 

Pennsylvania is not very much smaller than 
England. It is fairly rectangular, and 300 miles 
long by about 160 miles wide. It contains the 
principal coalfields of the United States. Both 
bituminous coal and anthracite are mined in it, and 
we shall not be far wrong if we say that nearly 
one-half of all the coal raised in the United States 
comes from the Pennsylvania pits. There is a pre- 
vailing impression that the United States possesses 
stores of coal compared with which those of Great 
Britain are insignificant. This is not the fact. It 
is not improbable that there is as much available 
coal in Great Britain as in the United States. 
Anthracite is a principal product of Pennsylvanian 
mines. It varies in quality, but is for the most part 
a “dry,” smokeless coal—more anthracitic, if we 
may be allowed the phrase, than Welsh steam coals, 
and resembling the anthracites of Ireland. It has 
long been the favourite house fuel of New York, 
burned in stoves specially constructed for it. It gives 
off no smoke. Much of the heating of New York is 
done by steam radiators, and for this anthracite 
answers well. Much water gas is used in New 
York, and for this also anthracite leaves nothing to 
be desired. It follows from all this that New York 
is committed to anthracite, and that bituminous coal 
can only be used with trouble and inconvenience. 
The metropolis of the United States is in about the 
same position as that in which London would be 
if we were compelled to burn anthracite instead 
of “soft coal.” It goes without saying that 
the trouble, loss, and inconvenience due to the 
strike are not contined to the householder of New 





York. Enormous quantities of anthracite are used 
in manufacturing operations of various kinds all 
over the country, and all these are threatened or 
stopped already by the scarcity or total absence of 
fuel. Coal mining has been carried on for many 
years in Pennsylvania under conditions which have 
no parallelin this country. The true-born American 
will not mine. Itis regarded as an utter degradation 
to swing a pick in pursuit of any mineral but gold. 
The coal workers of the anthracite mines—some 
200,000 in number—belong very much to the class 
of undesirables that populate the East-end of 
London. There are Poles, Russians, Italians, a 
few Spaniards, Germans, Lithuanians. Compara- 
tively small numbers of these men speak English. 
Their ranks have been continuously recruited 
by immigrants. Whether or to what extent 
the process goes on now it is not very easy 
to say. The collieries of the United States 
have not been’ exploited, curiously enough, 
by the American newspaper man; and not much is 
known about a community which is very distinct 
from the people among which it exists. Now and 
then, however, a few facts, or ostensibly true state- 
ments of facts, are made in public, and from them 
we gather that a miner’s wages are about 3s. a day, 
sometimes not half that, and the conditions of 
labour would be for Englishmen quite intolerable. 
The mines seem to be managed in a very primitive 
way, and it has been estimated that not one-half the 
coal in the seams is ever sold. Vast heaps of refuse 
dust encumber the face of the country ; and so long 
as coal is got out somehow in quantities, that 
suffices. A reason for this is, perhaps, that the 
average selling price at the pits is about 5s. 6d. per 
ton, the low price being in a measure the result of 
the starvation wages paid to the hewers. A good 
deal of information about these things will be found 
on page 104 of THe EncIneeEr for Jan. 31st, 1902. 

For a long time past trouble has been foreseen 
by disinterested and observant men. It has, 
indeed, been said that the miners of Pennsylvania 
are simply serfs ground under the heels of the 
mineowners, or “operators,” as they call themselves. 
At various periods attempts have been made to 
strike, but they came to nothing. There was no 
organisation. The history of the present strike has 
yet to be written, but it would seem that Mr. John 
Mitchell has succeeded in forming a mine-worker’s 
union, and in persuading the men to stick together 
and fight the mineowners. So long as summer and 
the existing stocks of anthracite lasted, the world 
took but little notice of what was passing among 
the mountains of Pennsylvania. A rise in the price 
of anthracite from £2 to £3, £4, and last week to 
£5 per ton has brought home to the consumers the 
dismal fact that New York will soon be without the 
means of heating her houses, lighting her streets, or 
cooking her food. The Atlantic cable has kept us 
apprised in this country of the course of events. 
President Roosevelt has done what lay in his power 
to bring about a settlement—so far without success. 
We are, of course, unable to foretell what will 
happen next; indeed, no one seems to know. 

So much for the general situation. We have 
now to consider what are the special features 
of the whole affair. It may be said at once that 
the fight is one of Labour against Trusts. Mr. 
Morgan controls the Pennsylvania railways, and 
they control the mines. The Steel Trust, the 
“International Mercantile Marine Company ”— 
better known as “ Morgan’s Combine’’—and the 
railways, all are interested in keeping down the 
cost of winning coal. It is a matter of the utmost 
importance to the Morgan Syndicate to maintain 
absolute control of the coal supply, and in pursuit 
of this object a section of the American Press says 
very plainly that Mr. Morgan will hold on his way 
entirely without regard for the inhabitants of New 
York. But Mr. Morgan knows very well that if 
a popular outcry is once raised the Government 
may take very strong measures indeed, without the 
slightest consideration for Mr. Morgan or any 
member of his syndicate, and to prevent this he has 
purchased 50,000 tons of coal in this country, 
which is to be packed off to New York as fast as 
steamers can carry it, and this 50,000 tons is, it 
seems, for gratuitous distribution among the poor 


of New York. No move could be more politic. 
But this is not all. It appears that others 
besides Mr. Morgan are sending coal to the 


United States, and the immediate result has 
been a rise in the price of coal in the Lancashire 
district reported on Monday to represent 3s. a ton. 
Thus it will be seen that events in the United 
States may have a very important influence on such 
of our industries as depend largely on coal for their 
existence. It may be a good thing for the colliery 
owners that coal should rise in price; but any pro- 
longed rise would tell very heavily on the iron and 
steel manufacturers. 

If the “ operators ” win, their success will consti- 
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tute an enormous gain for the Trusts—at least, for 
the moment. Possibly in the end the results may 
not be so satisfactory. Already a multitude in the 
States are becoming restive about Trusts and Com- 
bines. These things have never been popular; and 
it but needs the advent of snow in New York to 
bring about action that would profoundly modify 
the progress of Trusts in future. There are not 
wanting those in America who regard the existing 
situation, deplorable as it is, as a special inter- 
position of Providence to defeat the schemes of the 
great capitalists. 


THE WAR USES OF FAST MERCHANTMEN. 


THE new Admiralty arrangement with the 
Cunard Line has evoked such public approval that 
no questions of the cui bono order have been raised. 
It is by no means sure that they will be raised later 
on, the general public being apparently fully satisfied 
that an armed cruiser and an armoured cruiser are 
“about the same thing.” Such, at least, is the 
inference we draw from the general trend of com- 


ment. “A cruiser is a cruiser’’—sentiment does 
the rest. It goes, of course, without saying, that a 


merchantman with some guns put in her is actually 
quite useless as a war craft in the sense of a vessel 
able to tackle hostile cruisers. Fortunately, fighting 
is a comparatively unimportant part of a cruiser’s 
duties ; but beyond and above this it is satisfactory 
to know that swift subsidised vessels have certain 
decided uses. 

As cruisers pure and simple, we can arrive at a 
true estimate of their value only by denominating 
the war uses of cruisers proper. As we have said, 
fighting is but a lesser duty—in theory at any rate. 
In practice, the cruiser proper is now so strongly 
armed, often so well armoured also, that she is 
merely a swift battleship, able to perform, if need be, 
many of the battleship’s functions without much 
danger. Outof this fact it has gradually become 
the practice in all tactical operations to keep the 
cruisers together on both sides, and it is by no 
means improbable that in the next naval war we 
shall see groups of cruisers operating against similar 
hostile groups, until all, or nearly all, the cruisers 
on one side are destroyed. Of course, such work 
is foreign to the integral idea of a “cruiser,” but 
the logic of facts has—in manceuvres, at any rate— 
demonstrated conclusively that if cruisers go “ off 
on their own” they are certain sooner or later to 
fall in with a group, and the group will as certainly 
destroy them in detail. At the outset, therefore, 
the scouting abilities of cruisers are limited, and a 
cruiser that does not possess a speed excess seems 
to have little chance of doing much in the way of 
looking out unless very effectually supported. 

A second duty of cruisers, and one that yearly 
seems to increase in importance, concerns torpedo 
craft. Whatever pretty theories of sea-power may 
obtain, battlefleets will move with extreme difficulty 
so long as torpedo craft infest the seas. A pre- 
liminary to all serious operations must be the 
thinning down, or the complete destruction of 
torpedo craft on the other side. In theory this may 
be done by accepting the dictum that “ the torpedo- 
boat is the proper answer to the torpedo-boat ;” in 
practice this answer is too suggestive of the 
Kilkenny cats. If two destroyer squadrons meet 
and fight, very little is likely to survive on either 
side. An exchange of pieces of this sort cannot 
be carried out to the advantage of both sides; the 
weaker in torpedo craft will do all he can to avoid 
it, the stronger will be squandering his capital if he 
attempts it. Alternative methods at once become 
desirable, and of all alternative methods that of 
hunting down torpedo craft with cruisers seems the 
best. In daytime the cruiser runs no risk from the 
boats, for she has far too great an equality of speed 
for the boats to have much chance of getting home 
before destruction. In all probability they will have 
to scatter and fly, and the slower the cruiser the 
more of them will there be that escape. 

Now, it is obvious that a number of destroyers 
armed with 12 and 3-pounders are likely to be able 
to do a good deal of damage before they go under, 
unless such a fire is brought to bear upon them that 
being in range and being sunk are one and the same 
thing. Discarding all fancy results, we may take 
one per cent. as a practical average of hits—it is not 
safe to reckon on a better percentage. This means 
roughly that a single 6in. gun may have to fire for 
twenty-five minutes and a 47 for over a quarter of 
an hour before anything is sunk to a certainty. A 
12-pounder, which may in actual practice be expected 
to get off its hundred rounds in about twelve 
minutes, is therefore a better anti-torpedo boat gun 
than a 6in., for a 12 1b. shell wiil do all the harm 
that is required. The cruiser has to disable the maxi- 
mum number of boats in the minimum amount of 
time, and to do that she needs the maximum number 


pieces in order to fight others of her own kind, and 
to thay extent she is unfitted for hunting down 
torpedo craft. 
Here it is that the armed liner may be found 
most useful. Unable, for constructional reasons, to 
fight cruisers proper, she has no occasion whatever 
to carry 6in. guns. Unhampered with protective 
dead weight, and with a fine big stroke, she is, more 
than any cruiser, to be relied on to steam fast—at 
sea as fast as any destroyer. She is in essence a 
huge torpedo gunboat. Like the torpedo gunboat, 
however, she is excessively vulnerable, and a single 
well-placed 3 lb. shell may play havoc with her 
engine-room. It is, therefore, essential for her to 
destroy her quarry at once; she must have such a 
fire that it is humanly certain that no torpedo craft 
can exist under it for any space of time. A dozen 
12-pounders on the broadside may be held to make 
the destruction of a torpedo boat absolutely certain 
in one minute—with luck, in thirty seconds. As 
such guns weigh considerably under a ton each, 
and the ammunition for them is not very heavy, it 
will be seen that this amount can readily be carried, 
and the necessary gun’s crews can just as easily be 
found for many 12-pounders as for fewer 6in. guns. 
Still, it has to be remembered that, since all liners 
offer huge targets, a slight armoured dome over the 
machinery may become an essential adjunct; and 
as this will entail weight, the weight available for 
guns is not by any means an unlimited quantity. 
This will serve to render a special gun eminently 
desirable, and much virtue may lie in an adaptation 
of the twin-gun system with which the Schneider- 
Canet firm is identified. Only, in view of the fact 
that vibration at high speed is a great factor in 
many of the ocean greyhounds, it may be found 
practically advantageous to design this gun on the as- 
sumption that, instead of two hits or two misses being 
certain with it, one shot is sure to be a miss. It 
may, in fine, be so designed that at 3000 yards— 
the probable range—one shot will always strike a 
little higher than the other. If this can synchronise 
with vibration, so much the better. We take it for 
granted that the gun’s crew will not be the most 
highly trained, that it will be very much a case of 
“shooting into the brown.” This crude device 
seems to be a feasible method of spreading the pro- 
jectiles; and it may be susceptible to evolution by 
increase of gun barrels, so that a species of 12-pounder 
Nordenfeldt is produced. Only the cardinal fact 
must be borne in mind that direction is a simple 
matter, easily attained. Land service guns of many 
barrels vary the direction automatically by the 
spread of the barrels—a necessary feature where 
many units constitute the target. At sea the target 
is one unit only; and all the difficulty of hitting is 
in elevation. It is elevation, therefore, that the 
special gun must cater for, and so give the man 
behind it a margin for error. He has only to hit 
once; the thing is toaid him to make that one hit in 
the minimum of time. As he will probably be but 
partially trained, the more automatic the aids to this 
end the better. He can afford to waste forty-nine 
shot for the certainty of a single hit quickly secured. 
A further essential will be a specially long range 
secured by calibre length, and a consequently flat 
trajectory. Thus armed, a liner should be a very 
valuable auxiliary to our fleets. 
As scouts we have little faith inthem. They will 
certainly be unable to push home their investiga- 
tions, and, pretty as hanging on the skirts of a 
hostile fleet may be in theory, a couple of well- 
disposed cruisers would constitute an absolutely 
effectual screen. A liner would have to keep 
away from them, and the information gleaned would 
be nil. Uses as fleet colliers, transports, and 
despatch vessels are too obvious to need comment. 


PROGRESS Versus PROFITS. 


AccorDING to one school, progress and profits 
always go together; according to another, there is no 
such invariable connection. Improvements do not 
always pay. Sometimes they represent a dead loss. 
The dispute is of much interest. During the last 
couple of years a great deal has been said and written 
concerning American and German manufacturing 
methods. It hasbeen carefully pointed out that the 
British engineer, manufacturer, and trader are all 
alike too conservative, too much wedded to old- 
fashioned ways, and consequently in imminent peril 
of being beaten in the world’s market. On one 
point our critics have never ceased to dwell. We 
have been told that our tools and locomotives and 
furnaces ought all to go to the scrap heap, and if 
anyone questioned the wisdom of this no doubt well- 
meant advice he was referred to the United States, 
there to learn what going ahead meant ; and if that 
did not suffice, then an examination of German 
methods must suffice to convince the most sceptical. 
In all this flood of advice there was an element of 
truth. Its main defects were two. In the first 


——:= 
place, it did not emanate from writers or speak 
fully qualified to deal with the subject; antl _ 


second place, it was altogether overdone. Forgan 


time past the tide has turned, and recent experien, 
go far to show that, after all, there is a great ine 
be said in favour of British methods. In g = 
the lesson is being learned that progress and Profits 
do not always go together, notwithstanding the 
arguments which are urged to prove that they a 
inseparable. . 
What makes a change in a method of m 


. anufac. 
ture desirable? When is it profitable to a 
tool or rebuild workshops? There are, no douhe, 


worthy folk who hold that because improvements 
in tools or processes have been invented, effected 
or discovered, they must be worthy of adoption, 
Something is done better than it has been don, 
before ; therefore, old methods must at once hp 
discarded and the novelty introduced. In a wor 
it is taken for granted that because a thing is ney 
it must be better than a thing that is old. Now 
this is quite a mistaken way of dealing with manu. 
facturing facts and practices. As we have often 
explained in these pages, there is only one standapj 
by which the value of a method, system, or process 
of producing anything, from a yard of cotton cloth 
to an Atlantic steamer, can be judged, and that js 
the profit to be made out of the transaction, direct 
or indirect. And here we may say that those of 
our readers who are determined not to accept this 
standard will gain nothing by going further with 
this article. We know that arguments are used to 
prove that such a standard as that which we haye 
laid down is unworthy of the “spirit of the age,” 
and that by adhering to it our manufacturers are 
courting disaster. It would be waste of time to 
contend with people who have their minds made 
up. We write, however, for those who may largely 
be led away to their own hurt, and perhaps to con. 
vince some people who are in doubt that the 
manufacturers of this country have method in their 
madness. 

The value of all improvements depends on the 
conditions under which they are carried out. Take, 
for example, the American practice of scrapping 
machine tools and putting down new plant. Now, 
before any British mechanical engineer can say with 
certainty that the American plan is worthy of imita- 
tion, he ought to consider several matters with care, 
In the first place, the fact that a firm in the United 
States discards all its old lathes does not in itself 
prove that an engineer in this country can with 
prudence do the same thing. It must be remem- 
bered that until comparatively recent times the 
machine tools of the United States were not nearly 
so good as British machine tools; and it might very 
well be that old American lathes are really fit for 
nothing but the scrap heap, while English lathes of 
even much greater age are as efficient as when they 
were first made. If, however, we waive this point, 
something still remains to be said. The tool never 
stands alone; it can do nothing without a man to 
work it; and before new tools and new methods are 
introduced it must be clearly ascertained that the 
British workman will make the most of them. 
Instances are by no means unknown in which 
machine tools intended to do twice or three times 
as much as the tools which they superseded have 
actually done less. Here the critic will censure the 
workman. The censure may be quite just ; but that 
circumstance in no way affects the position of the 
manufacturer. Again, it is the worst possible 
economy to buy what is offered for sale simply 
because it is excellent. No tool, machine, or pro- 
cess is excellent unless it cheapens production, or 
effects an economy which is wanted. Thus a great 
deal is said about the desirability of scrapping loco- 
motives and replacing them with others much more 
powerful and much more costly. But those with 
whom it rests to break up the engines in ques- 
tion or go on using them know that no pecuniary 
advantage would be secured by substituting new 
engines. It is an admitted fact that the cost of fuel 
per train mile is not reduced on English railways by 
substituting new for old engines. Even when 4 
reduction is effected, there is always to be off-set 
against it the interest on the cost of the new engines. 
An old locomotive may not be nominally worth 
£500; yet it may do all that is required just as well 
as a new engine costing £2500; and therefore, in one 
sense, the scrapping of the old engine represents a 
dead loss to the company of £2500. New loco- 
motives must, of course, be introduced as traffic 
augments, and the new engines will be more power- 
ful than the old. But to add to an existing stock is 
one thing, and to break up serviceable engines is quite 
another. What is true of locomotives is, of course, 
true of machine tools, and buildings, and stationary 
engines, and many other things far too numerous to 
mention. 
It is beginning to be found out that the enthusi- 
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ae 
and a great deal too fast. He did frightful harm in 

‘ormany, and it is by no means clear that he has 
Ge it in the United States. Let us, for ex- 
of done : : 
Je, cite the system adopted in the new rolling 
“a of the Rheinische Steel Company, Rubrort. 
‘vil be remembered that a huge electric gantry 

ans the mills, and that when rolls have to be 
po ed a whole stand of rolls, housings and all, is 
ited out of the bed plates. carried away, and re- 
laced by another stand of rolls of a different 

attern. This is very magnificent. It is a 
sumptuous piece of electrical engineering, but is it 
pusiness ? Does it pay ? We suspect the answer 
will be that it does not. Recently we have been 
assured that in South Staffordshire the ironworks that 
ay best are those that have the oldest plant. It 
should never be forgotten that it is not the total net 
sum earned that represents the good or the bad 
features of a business. That sum must be compared 
with capital invested, and beyond all question a 
works representing a capital of £100,000, with a net 
annual profit of £10,000, is more satisfactory than 
one with a capital of £500,000 and a net profit of 
£15,000. ; 

In the last number of the Tron Aye, an American 
journal of high reputation, there will be found a 
very interesting article bearing on this point under 
the title “ Paying too Much for the Whistle.” The 
article has been written by a rolling mill engineer, 
and he cites very remarkable facts. ‘ When,’’ he 
writes, ‘an engineer will design, construct, and 

lace in operation a hot bed to take care of hoops 
after they have been rolled to save the labour of 
two boys at 1.25 dols. per day, and when this hot 
hed costs in the neighbourhood of 15,000 dols., and 
requires two machinists at 2.50 dols. per day to 
take care of it, then this is a clear case of where 
‘too much has been paid for the whistle.’”” He 
goes on to speak of the plant bought up by the 
Steel Trust, and he points to the fact that some of 
the most antiquated “rattletrap mills’ bought 
were those that paid the largest profit. He cites 
mills by name which succeeded in paying excellent 
dividends in times of severe depression. ‘In fact, 
when noting the results shown by some of the 
rattletraps of rolling mills that were bought up by 
the Republic Iron and Steel Company, it is found 
that in many cases the greater the rattletrap, the 
older-fashioned and antiquated the mill, the greater 
the dividends they paid.” 

Summing up, we may say that the progress of 
events goes to prove that in making changes, effecting 
improvements, or adopting new methods, it is above 
all things necessary to count the cost. It by no 
means follows that the re-modelling of a works 
involving the outlay of a large sum will substantially 
increase profits. It may or may not be desirable to 
introduce radical changes, but it will not infrequently 
be found that those changes which cost least are 
those which pay best. There is a good deal more 
to be said in favour of British caution than some 
excellent people believed. It is, beyond all doubt, 
easy to be overmuch cautious. But it is equally 
true that it is possible to be too enterprising, 
especially with other folks’ money, and the losses to 
be incurred in either case are probably about the 
same, 
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THE CLYDE AND THE NEW CUNARDERS. 

Tur chief topic of discussion in Clyde shipbuilding 
circles since the announcement of the arrangement 
come to between the Government and the Cunard 
Company has been the place of construction for the two 
magnificent high-speed liners which are to be proceeded 
with under the said arrangement. Naturally, Clydesiders 
expect that at least one of the vessels will be placed 
with a Clyde firm. Practically all the high-speed vessels 
of the Cunard fleet have been built at Clydebank and 
Fairfield. The Ivernia, of course, was built by Messrs. 
Svan and Hunter on the Tyne, the machinery of which 
vessel was designed and built under the supervision of Mr. 
Andrew Laing, who was at the head of engineering 
affairs in Fairfield when the Campania and Lucania were 
produced. With Mr. Laing still at hand and available, 
doubtless Messrs. Swan and Hunter may be counted 
amongst the possible contractors. Vickers, Sons and 
Maxim, of Barrow, must also be reckoned with ; indeed, 
already statements in the Press have credited that firm 
with having actually booked the order for one of the 
new liners, Another London newspaper has given it as 
official that both vessels are to be contracted for by 
English firms. However, all such statements are simply 
fuesswork. On Tuesday, 7th inst., a Glasgow shareholder 
in the Cunard Company received a letter from its general 
manager, Mr. F. W. Moorhouse, stating emphatically that 

no decision has been come to as to where the new boats 
will be built. The whole matter will have most careful 
consideration by the directors.” 








:= Y ARMOUTH AND LOWESTOFT RaILway.—In our description 
E this railway in our last impression we stated that Messrs. 
a and J. Keay were making the girder bridges. The big 
ee: ge over Breydon water is an exception. It is being con- 
ental Edward Finch and Co., Limited, Bridge Works, 





THE AUTOMOBILE CLUB'S 
TRIALS. 


Tue following are the awards made by the Judges’ 
Committee in connection with the recent reliability 
trials :—Class A: Vehicles or cycles declared at a selling 
price of £150 or less. First prize, gold medal, (No. 1) 
the Humber Company’s 3 horse-power bicycle ; second 
prize, silver medal, (No. 4) the Century Engineering 
Company's 5 horse-power Century tandem. Class B: 
Cars declared at a selling price of more than £150, but 
not more than £200. First prize, gold medal, (Nos. 9 
and 10) the Locomobile Company’s 53 horse-power steam 
cars. ClassC: Price more than £200, but not exceeding 
£300. First prize, gold medal, (No. 23) the Motor 
Manufacturing Company’s 8 horse-power  voiturette ; 
second prize, silver medal, (No. 24) the de Dion Bouton 
Company's 6 horse-power voiturette. In this class an 
extra silver medal is awarded to (No. 29) the 6 horse- 
power White steam car, for novel features and general 
excellence. Class D: Price more than £300, and not 
exceeding £400. First prize, gold medal, (No. 41) the 
Wolseley Company's 10 horse-power car; second prize, 
silver medal, (No. 47) the de Dion Bouton Company’s 8 
horse-power car. Class E: Price more than £400, but 
not exceeding £500. No gold medal awarded. First 
prize, silver medal, (No. 59) the Motor Traction Com- 
pany’s 74 horse-power Germain car. Class F': Price more 
than £500, and not exceeding £600. First prize, gold 
medal, (No. 64) Friswell’s Limited 10 horse-power 
Peugeot ; second prize, silver medal, (No. 63) the 6 horse- 
power Gardner Serpollet steam car. Class G: Price 
more than £600, and not exceeding £700. First prize, 
gold medal, (No. 69) the Wolseley Company’s 20 horse- 
power car ; second prize, silver medal, (No. 74) the Motor 
Traction Company’s 15 horse-power Germain car. Class H: 
Price more than £700, and not exceeding £800. No 
gold medal awarded. First prize, silver medal, (No. 76) 
the Daimler Company’s 12 horse-power car. Class J: 
Price between £800 and £1000. First prize, gold medal, 
(No. 84) Baron Henri de RKothschild’s 20 horse-power 
Pascal car; second prize, silver medal, (No. 82) the 
Maudslay Motor Company’s 20horse-power car. Class K: 
Price more than £1000, and not exceeding £1200. 
First prize, gold medal, (No. 88) Panhard and Levassor’s 
15 horse-power car; second prize, silver medal, (No. 86) 
the Daimler Company’s 22 horse-power car. Messrs. 
Wilson and Pilcher have been awarded a certificate for 
their patent piston rings, stating that they were in perfect 
condition after the trials. 

It will be seen from the foregoing list that the English- 
made cars have secured by far the major portion of the 
eighteen medals, and that the Wolseley Company's 10 
horse-power and 20 horse-power cars have each received 
gold medals in their respective classes. Perhaps the 
most notable feature which the trials disclose is the 
remarkably low mechanical efficiency shown by most of 
the cars. With all the necessary gearing employed in the 
transmission of the power from the engine to the rim of 
the wheels, the mechanical efficiency of the petrol car is 
known to be low, but a few figures made from somewhat 
rough calculations of the powers developed by some of 
the prize winners on River Hill will, we think, be rather 
surprising. Perhaps the most remarkable showing is that 
of the 3 horse-power Humber bicycle, namely, 1} horse- 
power. We say remarkable advisedly, because in a 
machine of this type there is not the amount of gearing 
through which the power would have to be transmitted 
in the case of acar. It would seem, therefore, that the 
engine is rated much too high. The 5 horse-power 
Century tandem shows 2°3 horse-power at the wheels ; 
the Motor Manufacturing Company’s 8 horse-power 
voiturette less than 3 horse-power; the 6 horse-power de 
Dion voiturette, 3*2 horse-power ; the Wolseley 10 horse- 
power car, 5 horse-power; and the 8 horse-power de Dion, 
4 horse-power at the wheels. Of the high-powered cars 
the 15 horse-power Panhard comes out comparatively 
well with 9°81 horse-power at the wheels, and the 22 
horse-power Daimler shows over 13 horse-power. These 
figures cannot be considered flattering by the advocates 
of the internal combustion engine, and compare very badly 
for efliciency with the the steam car, the 5} horse-power 
Locomobiles showing something more than 4-6 horse- 
power, while the Gardner-Serpollet so-called 6 horse-power 
steam carriages show so much more power at the wheel 
rims than the declared power of the engines that it would 
appear as though the makers had considerably underrated 
their engines. 

The above performances were calculated according to 
the formula adopted by the judges as follows :— 

ay ; wat Weight of car and load in 
Vertical = of hill in x lbs. + 40]b. for every ton 

— of total weight. 


Time in minutes x 33,000 
= horse-power. 

The amount of 40 |b. for every ton of total weight 
shown in the above formula is apparently allowed by 
the judges to represent external resistances, but it is not 
clear whether cars weighing less than 1 ton are subject 
to the pro rataaddition. It is to be hoped, for the credit 
of petrol cars, that the figure does not represent these 
extras adequately. 

The awards of the Judges’ Committee have been arrived 
at, we understand, by adding together the marks gained 
by each car for (a) regularity of running; (0) hill climb- 
ing; (c) horse-power and weight; (d) steering gear; (e) 
brakes ; (f) condition of car at the end of the trials. 
Since the publication of the summary of marks a fortnight 
ago, the judges have been provided with additional 
information, which has necessitated some considerable 
adjustments. No doubt this will account to a large 
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extent for the delay in the publication of the awards. 
The personnel of the Committee, too, comprising as it did 
several makers, or representatives of manufacturers of 
the competing cars, possibly tended to hamper the work 





of adjudication. This would be only natural, notwith- 
standing the determination to be absolutely impartial, 
which no doubt actuated every member of the adjudicat- 
ing body. 








DOCKYARD NOTES. 





A L¥ADING article on the subject of naval gunnery that 
recently appeared in THe ENGINEER seems to have disturbed 
certain dovecotes a good deal, if some of the criticism it has 
evoked is any criterion. To deal with it all would be tedious ; 
moreover, it may be asked what profit there is in argument 
like that in the naval notes of the Daily Graphic. In our 
contemporary, the chief note of reproof against us is struck 
in the statement that the good gunner will in battle be able 
to pick out bits of the enemy, the bad one will have to be 
content with firing into the brown of her! Naval men will 
like to know how this is to be done at ranges of from four tc 
two miles; and most would be extremely thankful to be 
supplied with those ‘‘ bad shots’’ who will be able to hit that 
‘‘brown.’’ As well talk of hitting the eyes of hostile soldiers 
in a modern land battle. However, the chief and most 
general plaint against us seems to be that we have been rash 
enough to argue that British-built guns are built all right. 
In some of our other contemporaries the line of argument 
against us is that we have unduly glorified the machine at 
the expense of the man behind it. We do not, of course, 
wish to do anything to discourage the man behind the gun, 
but it will really do him no harm to remember that he is a 
part of the machine, and that every miss is due to human 
error. This is the fundamental point that should never be 
forgotten, if shooting is to be really improved. We will say, 
for the captious ones, that nearly all of them admit this doctrine 
in spirit all the time that they are denying it in the letter. 
And no doubt it is not nice, after spending any amount of 
time in hero-worship, to have it pointed out that comparisons 
between gunnery returns are impossible owing to the varying 
conditions under which different ships shoot. We are glad 
to note that the official view is on all-fours with our own, for 
the publication of returns is forbidden for the future. The 
British bluejacket on the average is by no means a bad shot ; 
but if fancy averages are to become the criterion, he is likely 
to become of less value, for the easiest way to obtain a fine 
result is to shoot on a calm day. The present system is to 
make ships shoot regardless of weather, which is how they 
will have to shoot in war. 


Tue Austrian battleship Babenburg, with which we shall 
deal in full next week, has been launched, So, too, has the 
Russian cruiser Otchakoff. With this last type THE 
ENGINEER dealt a year or so ago. The Otchakoff class 
will probably be the swan-song of big protected cruiser con- 
struction. 





THE grey warships of England are now very much of a fait 
accompli. At Portsmouth at present it is the usual colour. 
The Good Hope is so painted, and very fine she looks. The 
small cruisers Intrepid and Medusa are now also of the same 
all-over tint, and no doubt when next the Channel fleet returns 
it too will go into khaki. That is, provided a new colour is 
not evolved in the meantime. 


In this connection we note that a Militia captain, who 
seems to possess more scientific ability on such matters 
than most people, has persuaded the War-office authori- 
ties to experiment with a really sound idea. On this 
system guns were painted in the three primary colours in 
dabs, with the result that detection was practically impossible. 
The atmosphere at a little distance does the mixing of these 
tints into agrey that is really ‘‘ invisible.’’ For years a similar 
fact has been used in oil paintings, as also has the fact that a 
flat ‘‘ all-over’’ tint invariably looks darker than a broken 
tint. In our all-one-colour ships, however, all facts of this 
sort are ignored, and all the seeking has been after the colour 
that shall be last conspicuous in most varieties of lights. 
Still, we are compelled to admit that chameleon-hued ships 
would be an awful thing for peace time, and in the foggy 
weather that usually obtains round these shores the present 
grey is harder to detect than most other colours. On sunny 
days, however, grey ships on the dark blue sea are little less 
conspicuous than Fuji-yama in Japanese landscapes. 





Ir is persistently rumoured that Japan is placing orders for 
a new fleet of four battleships in this country and for several 
armoured cruisers in Europe generally. Very likely there is 
some fire to the smoke; and if the ships are to be built, the 
fact of the Anglo-Japanese alliance is likely to be a factor in 
leading orders to be placed in this country. AsJapanese and 
British ships are likely to be fighting side by side in the next 
naval war, the more they resemble each other the better it 
will be. Allies, constructionally different, are just as likely 
to impede as to assist each other. A perception of this fact 
is doubtless at the bottom of the recent complete change in 
Russian designs from the Anglo-American to the French 
ideal. 





Tue Russian ‘‘ torpedo boats ’’ that all the fuss in the 
Dardanelles has been about turn out to be four new destroyers 
from the Baltic—the Lebod, Pavlin, Phasan, and Pelikan. 
The centre of interest now shifts to a wonder as to Russia’s 
precise objective in wanting to lock up these new destroyers 
in the Euxine. It may then come to be wondered why she 
is launching in those waters cruisers of very large coal 
capacity. 





‘‘ Dracons”’ have lately been supplied to the Russian fleet. 
They appear to be little different from the ‘‘ Blue-hill box-kite,”’ 
and five of them are to be used to take a man skyward as a 
look-out. Sky-pilots of this sort will no doubt have consider- 
able uses for scouting, but we should imagine that very con- 
siderable training will be necessary, and that a certain amount 
of diffidence about taking on the service will be found to exist. 
Such trips heavenward seem just a trifle too suggestive of 
permanence. 





Tur rumour that the Encounter and Challenger were not 
to be fitted with fighting tops, to which we referred some 
time ago in these notes, proves to be a case of the ‘ wish- 
father-to-the-thought ’’ order. Inspecting one of these 
ships last week, we found her fitted with the latest pattern 
inanity of this kind—the half-moon variety, identical with 
those to be fitted to the Queen and Prince of Wales. 
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HEAT BALANCE IN THE GAS ENGINE. 





Ow1neG to pressure cf time an important paper by Mr. 
H. E. Wimperis, entitled “ A Preliminary Note on Gas 
Engine Explosions,” had to be “taken as read” at the 
recent meeting of the British Association. Mr. Wimperis 
has put this paper into our hands, and it is printed below. 


The question dealt with is not only of great interest to | 


those who follow the thermodynamics of heat engines, 
but, less directly, to the maker and designer of gas 
engines. Students of the gas engine will remember that 


a few years ago a heated controversy took place over | 


the phenomenon known as “after burning,” one party, 
with Otto at its head, stoutly upholding the theory, and 
the other as strenuously opposing it. As is well known 


the discussion arose over the fact that of every hundred | 


units of heat supplied to the gaseous mixture, only about half 
reappeared as useful pressure. The question to be solved 
was what became of the missing heat. The theory was 
started by Hirn, and supported by the experiments of 
MM. Mallard and Le Chatelier, that the specitic heat of 
the gases increased rapidly with the rise in temperature, 
that is to say, the capacity of the gases for heat rose so 
quickly that the subsequent addition of a unit of heat 
only caused about one-half the increment of temperature 
that the first addition of heat at the very instant of firing 
caused. This theory is now very generally accepted as 
expressing the true state of affairs, and calculations have 
been made on this basis which bring us nearer to a 
balance, but still leave a certain percentage unaccounted 
for. In this paper Mr. Wimperis shows how the missing 
quantity may be accounted for. 

It should be pointed out that it is found on the old 
constant specific heat hy- 
pothesis that the pro- 
portion of heat evolved 250 x 


| our knowledge of what occurs in a gas engine cylinder 
| with what the indicator diagram records. It occurred to 
| the writer to try the effect of using this hypothesis on 
| the classical experiments made many years ago by Mr. 
| Dugald Clerk. Briefly recapitulated, his experiments 
| consisted in indicating explosions of mixtures of air with 
Glasgow and Oldham gas in a closed cylinder Tin. by 
8}in. The indicator registered pressure p on a rotating 
drum driven at a known speed; curves were thereby 
obtained showing the relation between p (pressure) and 
¢ (time) during the initial explosion and the following 
cooling of the gas to the walls and ends of the cylinder. 
From the diagrams so obtained it was, of course, possible 
to measure the time occupied by the explosion, and the 
subsequent rate of fall of pressure due to cooling. As 
will be seen from the concordance of the figures given 
later, there can be no doubt but that these experiments 
were most carefully and successfully carried out. 

In applying the variable specific heat hypothesis to 
Dugald Clerk’s result, it is necessary to decide on the 
| values of the linear constants to be adopted in the specific 
heat formula. Practically there are no recent experi- 
ments that are suitable, and it is necessary to use those 
which do exist, and which are quoted in Professor Burstall’s 
report. These constants are obtained from those given 
by MM. Mallard and Le Chatelier and published in the 
Comptes Rendus.* The writer is aware that there are 
objections to these results on the ground that the method 
employed in obtaining them is of doubtful accuracy; in 
fact, Professor Callender’s words are | :—‘* The method of 
experiment employed was closely analogous to the 
explosion that was taking place in the gas engine itself. 
Explosive mixtures were fired in a closed cylinder, Tin. 
by 7in., and the maximum pressure was read by means of 
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for; and in Experinient 6, 0 0 7) 4 
that 84 per cent. is the 
similar figure. We, there- 
fore, have in Experiment 
1, 34 per cent., and in 
Experiment 6, 16 per 
cent. still left over and 
unexplained. So far the 
investigation proceeds on 
familiar lines; at this point, however, a further calcula- 
tion is entered upon which endeavours to establish new 
conclusions. It is shown that at the low temperatures 
in Experiment 1 the cooling allowance, based on experi- 
mental data, which is therein made accounts for 26 per 
cent. more, and in the case of the high temperatures of 
Experiment 6 the similar fraction is 14 per cent., thus 
very nearly making up the whole deficit, and in Experi- 
ments 3, 5, and 9, more than doing so. We now give the 
author’s own words :— 

The great interest that has been taken in the experi- 
mental results obtained by the Gas Engine Research 
Committee of the Institution of Mechanical Engineers 
has brought prominently into notice the very useful part 
that must in the future be assigned to the variability of 
the specific heat of gases whenever the thermodynamic 
relations of gaseous mixtures are under consideration. 
In this report Professor Burstall states that to his know- 
ledge no English work contains an account of the theory 
of the gas engine with variable specific heat, and he goes 
on to show the modification that is made in the equation 
for the adiabatic expansion of a gas when this hypothesis 
is introduced. 

The writer has recently, in the pages of H/ngineering,* 
extended the treatment to the investigation of the form 


Curve A:- Maximum 


Points marked © are 


ae! ; 
assumed by the ratio dt under these circumstances, 


di : 
a7. being the heat given per second to 1 |b. or 1 kilo. 


of gas. With the aid of the equations so obtained, certain 
of Professor Burstall’s results were investigated, and 
therefrom some important conclusions were drawn. It 
was found possible to follow the receptions and rejections 
of heat by the metallic walls enclosing the gas with so 
much precision that it was found possible to show that the 
temperature of the surface of the piston must be far higher 
than it is usually reckoned to be in such investigations. 
Up to the present only a portion of the published results | 
have been examined, but the whole mass forms a very 
valuable quarry of engineering knowledge waiting to be 
brought to light. 

It would be difficult to exaggerate the use that the 
variable specific heat hypothesis has been in harmonising 





*Engincering, June 27th, 1902, pages 883 and $34; also issue of August 


Ist, 1902. 
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Pressure on Const. Sp. Ht. Hypothesis. 


with Cooling Allowance. 
Dugald Clerk's Results 


a Bourdon gauge.” From this it is obvious that objection 
may be raised to what is practically a reversa) of this 
process, but at the same time it is important to see what 
results are obtained in the case of the experiments carried 
out by Dugald Clerk, and to see to what extent the pre- 
dicted maximum temperatures are obtained. Briefly, the 
position is this—a calculation on the basis of a constant 
specific heat leads to a temperature approximately twice 
as great as that actually attained, and the problem is to 
ascertain what becomes of this “ suppressed temperature.” 
Mr. Dugald Clerk mentions three alternatives—excessive 
cooling, dissociation, and change of specific heat; refer- 
ence must be made to his writings for a full discussion 
of each of these, but the conclusion reached is that each 
is inadequate to explain what is found to occur. The 
writer’s view, at first, was that during explosion the 
molecules were in such violent agitation, and the walls of 
the vessel so effectively scrubbed, that there occurred a 
degree of cooling out of all proportion to that experienced 
during the time after explosion. A simpler hypothesis is, 
however, sufficient. If the ideal temperature of explosion 
be calculated from MM. Mallard and Le Chatelier’s 
results, the missing heat is reduced from about 50 per 
cent. of that known to be liberated to about 10 per cent. 
or 15 per cent.; if, in addition to this, allowance be made 
on a reasonable hypothesis for cooling during explosion, 
the whole apparent deficit can be accounted for. A table 
in support of this is given below. The reasonable 

hypothesis referred to is this: the law connecting p and 

t during cooling is found from the curves given by the 

indicator, and it is therefore possible to calculate what the 

rate of loss of heat energy would be at the maximum 

temperature of explosion actually obtained. This rate is, 

of course, greater than the mean rate from the beginning 

of explosion, since initially the temperature of the gas was 

approximately atmospheric. Starting, however, as it 

does, from zero to a definite maximum, the mean value for 

the very brief interval of explosion may be within the 

limits of experimental error, taken to be approximately 

half the maximum. 

In view of the enormous discrepancy to be accounted 
for—50 per cent. of total energy—small variations in the 
constants adopted would naturally be of little moment. 
The writer has, therefore, adopted those given for lighting 
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Experi- Ratio air) a ——— 
. | On var. sp * 
ment. to gas, ®/ On const. |On var. sp. oy ly Expat 
sp. ht. hyp.) ht. byp.  |with cooling tained 
correction, |p, Clerk 
—$—_|__—_—__}|____| cae Aaa 
1 14 110 83 | 60 ae 
2 13 116 8 | 66 66 
3 12 123 90 | 70 75 
4 il 132 % | 7% 73 
5 9 161 1077 «| 91 93 
6 7 190 121 | (104 102 
7 6 214 33 =| 15 105 
8 5 206 127 109 106 
9 4 196 123 | 93 95 


The above table gives Dugald Clerk’s observed Value 
of pressure with those clouded, first, on the constant 
specific heat hypothesis; secondly, on the variable 
specific heat hypothesis; and, lastly, on the variable 
specific heat hypothesis, with the correction for cooling 
made in the manner stated above. The agreement 
between the last of these and the results, as experi. 
mentally found, is marked. 

Professor Perry has given * a linear relation between p 
and the ratio of air to gas m for Dugald Clerk’s results 
and between the limits of », in ordinary use, it is true 
that this relation holds. The general equation, however 
bears at first sight very little resemblance to a lines: 
law, but probably does so when suitable approximations 
are made. It will, therefore, be seen that from these 
experimental results an expression can be found for the 
rate of cooling of gaseous mixtures enclosed in meta] 
cylinders of stated dimensions. Is is not easy, neverthe. 
less, to apply these results to the case of ordinary gas 
engines, first, because the connection between the rate 
of loss of heat and the dimensions of the cylinder js 
very complicated, but even more because, in an ordinary 
gas engine cylinder, as the writer has shown, the tem. 
peratures of the cylinder walls and the piston are so very 
different, and conditions sometimes oceur in which, while 
the gas is being heated by the piston, it is at the same 
time being cooled by the cylinder walls, a state of affairs 
in no way analogous to that of the conditions holding in the 
above experiments. The field thus opened for investiga. 
tion shows promise of interesting and important results, 
and the writer hopes te pursue in the near future the con. 
sideration of these matters. 








LECTURES ON ELECTRICITY, 


MEssks. CROMPTON AND Co., Limited, have arranged for the 
following courses of free lectures to be delivered at the Chelmsford 
Works during the evenings of the coming winter :—‘‘ Steam 
Engineering,” by Mr. W. H. Booth ; ‘‘Some Practical Details of 
Dynamo Design,” by Mr, A. Hutchings; ‘‘Arc Lamps and 
iieaeiien Currents,” by Mr. E. A. N. Pochin ; ‘‘ The Theory of 
Direct Currents of Electricity,” by Mr. C. H. Wright. Mr. 
Booth’s lectures will be given at 7/ o'clock in the evening, the 
others at 7.15. 

The first lecture will be given on Monday, October 6th, and they 
will continue on Mondays, Tuesdays, and Fridays from then until 
the middle of March, 1903, but there will be no lectures between 
December 19th and January 19th. 

The lectures will be given in the new lamp shop unless notice to 
the contrary is posted, and on the dates set out on the sma ler 
notices. 

These lectures are given by the company for the benefit of all 
classes of their employés, and for their pupils and apprentices, and 
the following awards for the best ante-beoke wi | be made after the 
conclusion of the courses :— 

For the pupils.—Books, instruments, or apparatus to the value of 
£5 for the best note-book ; books, instruments, or apparatus to the 
value of £2 10s. for the next best. 

For all others.—Books, instruments, or apparatus to the value of 
£3 for the best note-book ; books, instruments, or apparatus tothe 
value of £1 10s. for the next best. 

The note-books must be handed in to the works manager within 
seven days after the last lecture. 

They must contain not only notes, sketches, diagrams, &c., con- 
cerning the lectures themselves, but also such other notes, &c., as 
are the result of intelligent observation during their daily work and 
study of the current technical journals. 

The awards will be made by Lieut.-Col. R. E., Crompton, C.B., 
M. Inst. C.E., M.LE.E. 

In making these awards he will give preference to those note- 
books whichcontainclear and exact but brief notes with explanatory 
sketches, and which not only show that their owners are cultivat- 
ing the power of rapidly, accurately, and completely observing and 
recording every new fact or phenomenon of importance coming to 
their notice during the lectures, and during their daily work, but 
that they are also considering what they have learnt, noting its 
application to their daily work and originating new applications 
and ideas. He does not require long descriptions or highly 
finished sketches. 








THE INTERNATIONAL COMMITTEE OF STREET HycreNe.—This 
Committee met at Brussels from September 21st to 23rd last to 
arrange for the next International Congress of Hygiene and 
Demography to be held in Brussels in September of next year 
This Committee, which was appointed by the last International 
Congress at Paris in 1900 and confirmed by the Belgian Govern- 
ment, consists of seventeen members, representing England, 
America, Belgium, Holland, France, Switzerland, Germany, 
Austria, Hungary, Italy, Russia, Poland, Sweden and Norway, 
and is charged with the study of all questions relating to street 
hygiene. As it became necessary to clearly define the scope of the 
Committee’s work, to adopt if possible general rules to guide 
sanitary or local authorities when dealing with important questions 
relating to the cleansing of towns, and to prepare the report for 
next year’s Congress, the Committee was convened and met @ 
Brussels, as already mentioned, in the Salle d’Hygitne in the 
Belgian Ministry of Agriculture, which the Minister had kindly 
placed at its disposal. In two lengthy sittings the Committee dis- 
cussed the material prepared by the chairman and adopted with 
some alterations the propositions submitted by him, which wil] in 
due course be laid before the next Congress of Hygiene and 
Demography. E 








* Comptes Rendus, 1887, p. 1780. 
t Page 1104 of Institution of Mechanical Engineers’ Report. 


* “The Steam Engine,” p. 442, 
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RAILWAY MATTERS. 


ria .stand that Mr. F. W. Webb, of the London 
WE erga Railway, is about to ‘oin the ranks of the 


J -Wes , 
and North ving recently ordered a. 20-horse:power Mandslay 
a 


cr : » : : 
Tux party of North-Eastern Railway officers, which is 
bout to undertake a tour of inspection to the United States, will 
iy prise the following gentlemen : Mr. H. A. Watson, general 
COO otendent ; Mr. V. L. Raven, assistant mechanical engineer ; 
wer Forsyth, assistant traffic manager ; Mr. W. J. Cudworth, 
vvaineer ; and Mr. J. B, Harper, divisional superintendent, York. 
They will be absent from Eng’ and for about seven weeks, 
Aureavy the Midland Railway Company has acquired 
the Northern Counties Railway of Ireland, and now the London 
, 1 North-Western Railway Company is in negotiation with the 
pelfast Steamship Company for purchase. This company has three 
; rvices the most important of which is that between the northern 
. ital of Ireland and the Mersey. The others are connections 
pe: so Manchester and Belfast and Liverpool and Londonderry. 


Tue future of the compound locomotive in America is 
not clear. ‘There appears to be a disposition on some of the 

1iJroads which have used this type of engine to return to simple 
engines. Professor Goss, who is an authority across the water on 
the subject, says that the future compound engine will have four 
cylinders. The powers that are now required are so great that the 
dimensions of the low-pressure cylinders are as big as the road 
clearances will take. 

\ TELEGRAM from the Times correspondent at Mel- 
bourne states that the South Australian Government have 
introduced a Bill providing for the construction of a line from 
Adelaide to Port Darwin, in completion of the overland railway, 
on the land grant system. Three months after the passing of the 
Bill tenders will be called for in Europe and America. Those 
tendering are to say the area they require, but the Bill limits such 
area to 70,000 acres a mile. 

AN ALTERNATING-CURRENT electric railway is being 
constructed between the cities of Washington, Baltimore, and 
Annapolis, in Maryland. The line runs 31 miles from Washington 
to Baltimore, and has a branch 15 miles long to Annapolis. _ It will 
also include an existing line from Washington to Laurel, Md., 14 
miles long, which is at present operated by direct current. Current 
for the system will be distributed at 15,000 volts; transformers 
will lower this pressure to 1000 volts for supply to the trolley wire. 


Ay official statement issued recently shows that for 
the first six months, ended September 30th, during which the 
whole of the Bradford tramway system has been taken over by 
the Corporation and worked by electricity, the total receipts have 
been £89,724. This amount has been taken in 21,000, penny 
fares carried for longer stages than those under the old private 
companies, whose cars were run by steam. The receipts for the 
last six months previous to complete municipalisation were 
£65,916. 

THERE were 6002 accidents on Indian railways last 
year, 249 of which were considered ‘‘serious,” and reported to 
Government under Sec. 83 of the Indian Railways Act 1X. of 1890. 
The number of passengers killed was 94, injured 298 ; employés 
275 and 458, other persons 745 and 214 respectively ; total, 1114 
killed and 970 injured. In the previous year the accidents num- 
bered 6558; to passengers 97 and 343, ees 257 and 468, 
other persons 911 and 296 ; or a total of 1265 and 1106 killed and 
injured respectively. 

Tue Railway Commissioners for the Colony of South 
Australia report that for the twelve months ending June 30th the 
approximate earnings in the Southern Province amounted to 
£1,084,800, and the working expenses to £689,000, leaving a net 
balance of £395,800. The train mileage run was 4,196,000, and 
the earnings per train mile 5s, 2d. In the Northern Province the 
earnings were £12,300, and the expenditure £35,300, leaving a loss 
of £23,000. The train mileage run was 30,275, and the earnings 
per train mile 8s. 2d. 


A susiness house in Liverpool received on the 27th ult. 
a letter from a China correspondent dated Tientsin, August 30th. 
Thus the letter, which was forwarded by the new Trans-Siberian 
Railway, took only twenty-eight days to reach its destination. The 
approximate time occupied in transmission of letters vid Brindisi, 
San Francisco, and Vancouver is given in the Postal Guide as thirty- 
two days, but in reality thirty-six to forty days would be nearer the 
mark, The Russian route, therefore, brings the British commercial 
community a week nearer to China than here‘ ofore. 


CoMMENTING upon the performance of the London and 
North-Western locomotive ‘‘ Charles Dickens,” our American con- 
temporary, the Kngineering News, says American passenger loco- 
motivesaverage over 30,000 miles, but one would probably have tolook 
far foran American engine which has made 2,000,000 miles in twenty 
years American express locomotives which were built as long ago 
as 1882 are most of them doing menial work hauling local trains or 
have been turned over to branch lines, The record of coal 
consumption is also said to be far superior to that of engines in the 
United States, 


Tut Great Northern Railway Company is, we learn, 
about to establish on its main lines additional ‘ pick-up” water 
troughs at Bawtry, some nine miles south of Doncaster. This will 
obviate certain delays to goods and mineral trains at Doncaster and 
Newark, in consequence of the engines being required to wait there 
fora supply of water, whilst the running of the Scotch express 
trains between King’s Cross and York without a stop is now 
rendered practicable, as the Great Northern Railway some montbs 
ago introduced similar troughs on the main line between Newark 
and Peterborough, 


Tuk report of Lieut.-Colonel H. A. Yorke, of the Board 
of Trade, on the collision which occurred on July 23rd at Gorbals 
Station, outside St. Enoch’s Station, on the Glasgow and South- 
Western Railway, between a goods train and a passenger train, 
states that the responsibility rests with the driver of the pass:nger 
train, but he does not think that the man’s error should be severely 
regarded, as there was something to be said in his favour. The 
existing cireumstances rendered some relaxation of the block rules 
unavoidable, and the inspector recommends that the attention of 
the company be directed to the matter. 


Tue annual congress of delegates from the various 
branches throughout the United Kingdom of the members of the 
Amalgamated Society of Railway Servants was opened on 
Monday at Swansea, Mr. W. G. Loraine, of West Hartlepool, 
presiding. The President, in his inaugural address, said the 
tendency to Americanise the railways must cause them to consider 
whether the remuneration of railway workers in this country was 
adequate as compared with that of American railway men. The 
latter received an average wage of £2 5s., whilst his English com- 
patriot only received £1 2s, 8d. per week. 


Ix his report to the annual meeting of the Amal- 
gamated Society of Railway Servants, Mr. Richard Bell, M.P., in 
reviewing the position of the railways between 1872 and 1901, says 
While the additional miles of railway opened have only totalled 
6264, the increase in the paid-up capital had been more than 
doubled, the number of passengers carried had nearly trebled, the 
gross receipts had just doubled, the expenditure had nearly trebled, 
and the profits were just one-half. In 1872 the working expenses 
Were 49 per cent. of the receipts. In 1900 and 1901 the expenses 
rose to 62 per cent. and 63 per cent. respectively, chiefly owing to 
the artificial price of coal during those two years. 





NOTES AND MEMORANDA. 


THE use of the motor car is said to make fast strides 
in Buenos Ayres, 


Ir is reported by a German contemporary that a great 
rise in the price of india-rubber is imminent. 


Tue use of mineral oil as a dust preventer is meeting 
with marked success, so far, in the stretch of road near Aldershot. 


Last year taxes were paid on 5386 motor cars in 
France. Of this number 1149 were owned in Paris, and 4327 in 
the provinces, 


_ Tue French Minister of Public Works has placed at the 
disposal of the engineer of the Alpes Maritimes a sum of 4000f. for 
experiments in tarring cf roads. 


An American architect is reported to have patented a 
speed indicator for automobiles which is said to show clearly on 
each side of the car the speed travelled. 


THE annual New York Automobile Show is to be held 
from January 17th to 24th, 1903, at Madison Garden. The Chicago 
Show will take place from February 17th to 21st, 1903. 


By means of a special instrument the nightly waste of 
water at Columbus, Ohio, has been calculated at about 4,800,000 
gallons, being about one-quarter of the total amount of the 
supply. 

ACCORDING to an American periodical, Professor Graham 
Bell has nearly completed his flying machine. It is stated to be 
radically different from M. Santos Dumont’s machine. The 
machine will, it is reported, be 20ft. in length and composed of 
twenty-five distinct parts, and the principle of the kite will be 
utilised to a considerable extent. 


Wuart is supposed to be the continuation of the York- 
shire coalfields is said to have been discovered a few miles to the 
north-east of Antwerp. The geological formation of the strata 
composing the Yorkshire deposits is at all events so faithfuliy 
reproduced in the new Belgian field that the prolongation and 
existence of the vein beneath the North Sea is a strong pre- 
sumption. 


THIRTY years ago the largest steamship employed in 
the ocean carrying trade between New York and Europe measured 
3989 tons gross register. At the present date twenty steamships 
over 10, and up to 13,797 tons gross register, carrying from 
7500 to 12,200 tons deadweight cargo, run in regular lines between 
New York and Europe, leaving out of account the large fleet of 
vessels under 10,000 tons. 


Tur fumes given off by the storage batteries employed 
on some of the New York tramcars are found to be very objection- 
able to the passengers. The Health Commissioner of the city has 
called upon the company which works the Thirty-fourth-street 
surface line for an abatement of the nuisance, and threatens to 
stop the running of the cars, The company replies that itis unable 
_ do anything, and that the Commissioner has no jurisdiction in 
the matter. 


Accorp1nG to an official report on coal mining accidents 
in the United States in 1901, we learn that in eighteen States and 
territories 1467 lives were lost in 1901, and 3643 men were injured 
in coal mining. For each life lost the number of tons mined varied 
from 426,094 in Maryland to 49,424 in Indian Territory. The total 
number of men employed in these coal mines was 485,544 ; of these 
145,309 worked in the anthracite mines. In the Pennsylvania 
mines, 513 men were killed, and 1243 injured in theanthracite mines, 
and 301 killed and 656 injured in the bituminous mines, 


Tue U.S. protected cruiser Des Moines was launched 
at Quincy, Mass., from the Fore River yard, on September 20th. This 
protected cruiser was authorised by Congress March 3rd, 1895, 
and the keel was laid August 28th, 1900. She is 292f€. long on 
water line, 308ft. Zin. extreme length, has a beam of 44ft., normal 
displacement of 3200 tons, full load displacement of 3500 tons ; 
with 4700 indicated horse-power, her_estimated speed is 164 knots. 
The Des Moines is unarmoured, and will carry ten din. r.f. guns, 
eight 6-pounders, two 1-pounder. and four Colt automatic guns. 


Ir is notified in the London Gazette of September 26th 
that the Board of Trade has approved of the Westinghouse 
integrating watt meter for the measurement of electrical energy 
supplied on the constant potential alternating-current system. 
This meter is made for use either on single or polyphase circuits, 
and is chiefly remarkable for its extreme simplicity of construction 
and accuracy over wide ranges. The Board of Trade approve of 
the pattern and construction of the meter, and also of the means 
provided for fixing it in position, and connecting it with the 
electrical supply mains, 


Tue Patent-oftice is publishing a useful series of 
sectional catalogues of the works of reference collected in the 
library. Each volume is to contain: “‘(a) a general alphabet of 
subject headings, with descriptive entries, in chronological order, 
of the works arranged under these headings; () a key or a 
summary of these headings shown in class order.” Under each 
of these headings all books in the library exclusively devoted to 
the subjects of the heading are entered. But works which deal 
with the subjects of various headings have to be looked for under 
a heading such as ‘‘ Chemistry ”—General Treatises, 


A NOVEL experiment has been made at Aldershot, 
whereby guns have been rendered almost invisible at a little dis- 
tance. By an ingenious scheme of painting the guns and limbers 
rainbow fashion with the three primary colours—red, blue, and 
yellow—they have been found to harmonise with any sort of ground 
or background so admirably that at small distance they are 
difficult to locate. Six guns so painted were placed on the Fox 
Hills, and the artillery officers in Aldershot were invited to try 
and discover them at akon’ three thousand yards with field-glasses, 
and although all knew the direction in which they lay, no one was 
able to pick them all up. 


THE natural gas production of the United States in 
1901 was equivalent to 8,458,600 tons of coal, at 20,000 cubic feet 
of gas equal to one ton of coal. The value of this gas production 
was £5,413,500, an increase in value of 14 per cent. over that of 
1900. At the close of 1901 there were 10,297 wells producing 
natural gas; and in 1901, 2088 producing wells were drilled. 
Nearly 800 miles of pipe were laid in the year, making. a total of 
21,848 miles of natural gas mains in use, varying from 2in. to 36in. 
diameter. The gas has been lately extensively applied in creating 
the power by which the natural gas itself is compressed, when the 
or’ginal pressure has failed. 


At a meeting of the Society of Engineers on Monday 
evening a paper was read on ‘*The Hennebique System of Ferro- 
Concrete Construction,” by Mr. Augustus de Rohan Galbraith. 
The Hennebique principle consists in embedding in concrete 
straight and cranked iron or steel tension bars and stirrups, to take 
the shearing stresses, ether with distance pieces, the system 
being applicable to entire buildings from foundation to roof, inclu- 
sive. The piles used in the new dock works at Southampton are 
built up in vertical moulds, in which are placed long steel rods, 
which give the required strength. These are laced together with 
wire stirrups, and Portland cement concrete of the best quality is 
filled into the moulds and rammed round the steel. After a month 
the pile is taken out of its mould and driven in position, much in 
the same way as timber piles are. The ramis exceptionally heavy, 
generally 30 cwt. The head of the pile is protected from injury 
by covering it with a helmet or iron case filled with sawdust. 





MISCELLANEA. 


Tue Dunkirk correspondent of the Standard states 
that the Société des Forges Chantiers has just secured a contract 
for the building of a 7000-ton steamer for the Compagnie Havraise 
Peninsulaire, of Havre. 


Ir is reported that the London, Brighton, and South 
Coast Railway Company has contracted with Wm. Denny and 
Bros., Dumbarton, for the construction of a fast turbine steamer 
for running between Newhaven and Dieppe. 


THREE reservists in the employ of Joseph Booth and 
Brothers, Limited, of Rodley, near Leeds, received between them 
£262 duricg the period of their service in South Africa. This sum 
was contributed by their fellow workers, £170, and by their 
employers, £92. 


Ir is stated that contracts are to be invited for making 
the special highway for motor cars which King Leopold desires to 
see constructed between Ostend and Paris. The French Govern- 
ment will be approached with a view of continuing the work from 
the point at which the Belgian roadmakers will leave off. 


Two refrigerating installations have been placed on 
the Cedric, both being on Hall’s carbonic anhydride system. One 
of the installations will be used to cool the ship’s own provision 
store rooms, the other to cool the beef rooms. Plant has also 
been provided by which ice may be made for use as required on 
the ship. 

On Wednesday Mr. Andrew Carnegie was admitted 
a free burgess of the city of Perth by the Lord Provost, magistrates, 
and Town Council “‘in testimony of his personal worth and 
beneficent influence and in recognition of his widespread benefac- 
tions, and especially for his munificent endowment for promoting 
university education in Scotland. 


In connection with the proposed extension of the Dover 
borough boundaries, the Corporation have entered into an agree- 
ment with the East Kent Water Company to purchase the com- 
pany’s undertaking within the new boundaries on a basis of thirty- 
three years’ = The Dover Corporation own the borough 
waterworks, which yield an annual protit of nearly £2000. 


Tue Admiralty have issued an important order affecting 
the torpedo fleet. All vessels below 30-knot destroyers are to have 
their armament changed ; 27-knot destroyers are to carry in future 
only one torpedo tube, instead of two, and first-class torpedo boats 
to carry only three torpedo tubes instead of five. This is to enable 
the craft to move with greater czlerity when attacking hostile ships 
at night. 

An explosion occurred on Tuesday afternoon at Nobel's 
dynamite factory, Stevenston, Ayr. One man was instantaneously 
killed, and an engineman and fireman are reported to have been 
badly injured. Much damage was done to the works and houses 
in the vicinity. The noise of the explosion was heard a great 
distance, and caused much alarm. It is stated that 4000 lb. weight 
of nitro-glycerine exploded. 


Some 1200 men were thrown out of employment at 
Stockton-on-Tees on Saturday by the closing of the Moor Works, 
belonging to the South Durham Iron and Steel Company, Limited, 
which works have been amalgamated with those at West Hartle- 
pool. The step has been brought about by slackness in the north- 
east coast shipbuilding trade, the works being engaged almost 
exclusively in turning out ships’ plates. 


AccorpiInG to reports from Yokohama, the Japanese 
Minister of Marine has decided upon his new scheme of naval 
expansion. It is proposed to build four battleships, six first-class 
cruisers, and various smaller craft. The battleships will be built 
in England ; the cruisers in England, France, and Germany ; and 
the remainder of the new fleet in Japan. This programme 
embraces the constructicn of 120,000 tons, extending over a period 
of six years. The scheme will involve an annual expenditure of 
about £2,000,000 sterling. 


THE Executive Council of the Amalgamated Society of 
Engineers have issued a circular to~ branch secretaries, giving 
instructions that if any man refuses to work under the premium 
bonus system recently agreed to at a conference with the employers 
at Carlisle, he is not to be allowed donation benefit. This drastic 
action is being resented by many of the men as an attempt by the 
Executive to force the system upon them. The Executive have 
already been asked to take a vote of the whole of the members of 
the Society upon the matter. 


Ir is reported that the experiments with the sub- 
marines built at Barrow, which are being put to practical tests in 
the Irish Sea, off Barrow, and in the English Channel, off Ports- 
mouth, have demonstrated the very important conclusion as to 
the capacity of these submarines for doing the work they have 
been specially designed for in deep water. The special type of 
periscope which is fitted to British submarines, and which enables 
those who operate the craftto see where they are going when under 
water, has proved a great success, 


Tue Clothworkers’ scholarship of £60 a year for 
three years awarded on the results of the matriculation or entrance 
examination of the Central Technical College of the City and 
Guilds of London Institute has been awarded to W. H. Grinsted, 
from Horsham Grammar School, who obtained first place at the 
examination. Free studentships have been awarded by the 
Institute to W. M. Hooton, from King’s Lynn Municipal Technical 
School ; L. G. Morse, from Marlborough College ; and H. K. B. 
Reed, from the South-Western Polytechnic, who came next in 
order of merit. 


Ir is reported that the turbine steamer which the 
directors of the South-Eastern and Chatham Railway have ordered 
from William Denny and Brothers, of Dumbarton, will introduce 
an entirely new type of vessel into the Channel service between 
Dover and Calais. Three turbines will be used, worked by three 
independent lines of shafting. The centre shaft has one propeller, 
while each of the side shafts is to work two pr pellers. In 
manceuvring, the centre shaft will run free, those at the side taking 
the place of ordinary twin screws. The builders have undertaken 
that the new steamer shall have an average sea speed of 21 knots. 


THE preponderance of British machinery and metals 
in the imports of Japan is shown in the last report of our Consul 
in Nagasaki. He says that while all the cranes and drilling 
machinery were imported, without exception, from this country, 
the shares of the other exporting countries—Germany and the 
United States—in other classes of machinery were insignificant. 
The entire trade in metals also is practically in the hands of the 
British producer, although Germany and Belgium have a small 
share, the competition of the United States, which at one time 
appeared to be assuming formidable proportions, having entirely 
died out, except iron nails, in which that country has a monopoly. 


A NEW pontoon system was used by the French in the 
military manceuvres this year in the Departments of the Loiret and 
Vilaine. According to the Matin, in the Department of Loiret a 
bridge about 28in. wide was thrown over the river Loire, the horses 
being made to swim while the drivers carried the harness over the 
bridge. The bridge was then converted into a sort of raft 8ft. in 
width, and the artillery was ferried across the river. The pontoons 
are very light, and practically unbreakable. The bridge can be 

ut together in twenty minutes, and taken apart in ten minutes, 
n the second case the bridge was thrown across the river Vilaine, 
190ft. in width, in forty-five minutes, and battalions of infantry 
1400 strong, with arms and baggage, crossed the river in forty 
minutes, 
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, WARLING s . \ 4 xy | the cars, which must be all hopper type, were hauled by means of | mathematics to the subject. As they advance in knowledge they 

REPORT ON THE WORKING OF AMERICAN | a cable and a dummy car, cal the coal was shot into eight pockets | are allowed to find out by their own experiments how their simple 
fh theories must be made more complex in real machines. Their 


RAILWAYS. 
By LIEUTENANT-COLONEL W, V. ConsTaBLe, R.E, 
(Continued from page 336.) 
Coaling Unloading Plant. 

118, At the New Jersey termini of the P.R.R. I saw the 
100,000 Ib. capacity steel hopper coal cars being unloaded into 
barges. The trucks were run up.a wooden inclined trestle, and the 
pottom doors were then opened and the coal fell out into shoots 
and slid into the boats, The tare of the wagons was from 37,000 Ib. 
to 39,800 1b., their length over buffers being only 334ft. These 
cars are nearly always loaded to 110,000 Ib., a 10 per cent. excess 
in loading being generally permitted on all American railways. 

ighter cars than these, however, are built for other railways by 
the Pressed Steel Car Company, some of which weigh only 35,000 Ib. 
to 37,000 Ib., and which carry the same load of 110,0001b. ‘The 
wooden coal gondola weighs about 31,6001b., and carries 60,000 Ib. 
pl 10 per cent. of coal, whilst the eo weighs 30,000 Ib. 
10 33,000 lb., and carries 80,000 Ib. plus 10 per cent. 

119, When at Baltimore I visited, with the superintendent of 
the line, the coal loading plant at the docks, The work is done in 
the same way as at Curtis Bay, a great coal export harbour of the 
p.and0.R.R., some 10 miles further down Chesapeake Bay. At the 
Baltimore Dovks there was a wooden pier running out into a basin 
in deep water with three lines of rail on it, the two outer being 
working lines, and the centre track being for empties. 

120, On ea-h side of the pier vessels could lie, and at the time I 
was there a schooner for Boston, of 3500 tons capacity, was being 
joaded with coal. It was being filled from four shoots at a time, 
one shoot being provided for each car. A barge of 1700 tons had 
just been loaded in 24 hours, 

121. The method of working was as follows: —Some six 110,000 Ib. 
capacity cars were pushed yd the inclined approach of the pier 
by a switching engine until they stood on the level opposite and 
above the ship. There eight men, earning 20 cents an hour as 
wages, took possession of a truck and opened the bottom doors, 
whereupon the coal fell between the track into a shoot and shot 
straight into the hold of the vessel. It only took 14 to 24 minutes 
torun the coal out, and then the wagon was hauled forward by a 
horse, unhooked and let run back to the ‘“‘empties” line by 
gravity. I omitted to say that there was a weighing machine on 
each outer track, which recorded at one operation the tare and 
gross weight of the truck. The wagon was in its place on the 
empty line in less than five minutes from the time the engine 
pushed it into its unloading position, and it is difficult to conceive 
anything more simple and inexpensive and less unlikely to get out 
of order. The B, and O, Railway officials were certain that it was 
cheaper and could do far more work than any tipping machinery, and 
the only drawback is the rough usage the coal undergoes in drop- 
ping from the mouth of the shoot over the hatch to the bottom of 
the hold, but I was told that to a large extent the breakage is 
being avoided at Curtis Bay by an arrangement under which the 
stream of coal in the shoot 1s held up until it arrives close to the 
point of deposit. The coal under shipment by the B. and 0. is a 
soft bituminous coal, and resembles very closely that found in the 
Bengal coalfields. 

In the hold of the schooner there were sixty men told off to trim 
the coa), and it is this work which limits the speed of loading, and 
it is quite possible such work could be better done by an electric 
trimmer. 

122, But even allowing for the delay ia trimming, 500 to 600 
tons of coal were being put on board per hour, and at Curtis Bay, 
where there is one large pier 800ft. long, berthing two vessels on 
each side, and possessing 24 coal shoots on each side, three to four 
hundred 50-ton cars are dealt with per day of 10 hours, At the 
wharf in Baltimore, where I inspected the loading, two hundred 
110,000 lb, cars were ordinarily dealt with in a day of 10 hours. 

The general superintendent of the B. and 0. at Baltimore 
estimated the cost of transferring coal from car to ship at certainly 
not more than two cents a ton (one anna), this rate not including 
interest on the capital cost of plant. 

123, When at Philadelphia the P.R.R. officials described their 
arrangements in the harbour as being similar to those at Curtis 
Bay ; they had also a similar plant at Amboy, where half the coal 
handled is hard and half soft. 

124, On the 22nd May I inspected the coal loading plant on Lake 
Erie of the B. and O., the Erie and the P.R. Railway Companies. 
The plant is owned by the Pittsburg and Chicago Coal Company, 
and Mr. Donaldson, the manager of the dock and fuel depart- 
ment of that company, as well as representatives of the B. and O. 
and P..R, Companies, accompanied me. 

125, All the coal is dealt with in basins or canals leading from 
Lake Erie, and the first installation I saw was that of the B. and 
0.R.R., which I wiil call No. 1. 

No, 1.—The coal cars of all sizes and kinds are run by gravity 
down a low inclined trestle past the coal dumping plant, and are 
then attached to a small dummy car, and hauled back by a wire 
rope on to a cradle in between the legs of a steel ctaging. The 
cradle is elevated by wire cables operated by a steam engine, and 
can be raised 50ft. or any height required. ‘The car is clamped in 
position, and after rising to the required height is quickly turned 
over sideways, so that the coal runs into a pan or funnel-shaped 
shoot, and trom there runs through a telescopic shoot or mouth 
attached to the pan into the boat. The pan, which can be raised 
or lowered by chains, hinges on the side towards the water, and 
can be turned up with theshoot nearly vertical, or let down to any 
required angle. The shoot has three telescopic parts, and can be 


operated separately and be directed to any part of the hold, and. 


be held vertically or otherwise, and in some cases it is provided 
with a door to hold up the coal. The mouth of the telescopic 
shoot is kept resting on the coal already deposited in the hold, and 
Is raised a few inches, and the coal above it then let out when and 
where reyuired, thus avoiding breaking the fuel; each car load, 
after the first, has therefore only a few feet to slide before it 
deposits itself on the coal in the pan. It only takes 24 minutes to raise 
acar, unload and return it to original rail level, and each empty 
car is pushed off the cradle by the next full car to be dealt with. 

At a pinch twenty-five cars can be handled in an hour, but owing 
to the delay in trimming the coal in the ship an average of twenty 
cars an hour is only dealt with. The cost per ton is put at two 
cents without and four cents with trimming, the interest on the 
capital cost of plant not being taken into account. 

126. Only three men are employed, viz., an engineer, a fireman, 
and a shoot man. The cost of trimming, which is done by hand, is 
2to24 cents a ton, and the vessel has to be moved along to get 
its full load. There is absolutely no escape of oil from the axle- 
boxes, as the tipping of the car is done in a moment. 

127, No, 2.—At Ashtabula I was informed that 1000 tons an 
hour were dealt with, as the latest design permitted of two 30-ton 
capacity cars being handled on one cradle, and these then tipped 
intoa pan. This pan is then raised to the height required, and 
the coal slides out of the bottom of the pan into a similar shoot as 
described in No. 1. The cost is the same, whilst the speed is a 
little greater, but the coal is more liable to be damaged, as it is 
Separated twice. 

128, No, 3.—The P.R.R.’s plant is exactly similar to No. 1, only 
there is no telescopic shoot. The coal slides down the pans and 
Shoot at the one and same inclination, and the consequence is 
that the vessel has to be moved in and out from its berth along 
which it lies, and the trimming is more expensive. 

he cars in the case of this plant run direct on to the cradle by 
gravity, and when unloaded run off by gravity and go up a smail 
incline to a bumping block, and are then switched back on to the 
own-grade empty line. This was the first side-dumping machine 
a on Lake Erie. The cost of loading is much the same as 
129. No, 4,—Here there was a very bigh inclined trestle where 





holding 700 tons each, just as the coal is dealt with in filling 
locomotive tenders. The doors of the bins or pockets are then 
opened, and the toal slides through long shoots into the holds of 
vessels, ‘lhree hundred tons an hour were put on board, but this 
plant is only used for fueling vessels. 

130, No. 5.—The Erie R.R.’s plant consists of a very high 
trestle, and a switching engine pushes a car into a hollow iron 
cylinder, and the car is then automatically clamped by hydraulic 
pressure on the top and side nearest the water. The cylinder 
is then hauled by ropes worked by a steam engine, and revolves, 
working its way up an inclined plane, the coal slipping into a pan 
and shoot as describedin No, 1. The pan is at a fixed height, and 
does not move up and down as in No. 1 design. The trestle work 
is very expensive, being 32ft. above water level. A vessel of 7000 
to 8000 tons can be loaded in one day. The cost is much the 
same asin No. 1, This was the first plant put down at Cleveland, 
and is objectionable in that it requires a location where a high 
trestle van be erected. A vessel of 3000 tons was being loaded in 
six hours, including trimming. 

131. No, 6 —A plant at Fairport was described to me, perhaps 
suitable for India, insomuch as itis an end tipping system, the 
cars all having end doors, The incline and the shoot form one 
piece, and are in one plane, and after the car has been run on to 
the incline, the latter, as well as the shoot, both of which are at 
one inclination, ere tilted over, and the coal runs down the pan 
and shoot into the hold. The objection is that there is no 
reserve coal held up, and the coal is damaged, each car load 
being dumped straight through the shoot at every operation. 

No. 7.—At Buffalo I was told the bard coal is run up an 
incline and put into pockets, and then shot through shoots into 
ships at the rate of 5(00 tons in three hours, each pocket 
holding 7€0 to 800 tons. 

132, The manager of the plants seen by me told me that, if 
faster trimming could be done, or if boats could be shifted 
quickly, or if he could deal with an 18,000-ton boat, he could, 
with most of his plants, do 18,000 tons a day, by which he meant 
that that was the capacity of each machine as far as simply 
emptying the wagons was concerned. He showed me drawings 
of a new invention of bis which be thought better than any 
other, and this would only cost 12,000 dols. to 15,000 dols., and 
would load regularly 600 tons an hour. The car, which would be 
received on a trestle 12ft. high, must be a hopper wagon, and 
it emptied into an inclined pocket below, from which it was 
elevated by a band and buckets into the pan and shoot described 
in No. 1. If the wharf were 15ft. above water level, he said that 
no trest!e would be required. 

133. At Cleveland last year the coal handled by the company 
amounted to 4,000,000 tons. 

134. As regards the question of unloading coal from vessels 
into wagons, a subject of considerable importance in India, the 
system adopted at the Lakes was described to me as follows :— 
‘There is a long transporter or inclined girder on trestles at right 
angles to the wharf alongside cf which the vessel lies. The 
coal is dug out by a dredger, something like the one we use in 
India for well-sinking, and this when lifted catches on to a trolley 
and is hauled back over the wagon by a winding engine, and when 
emptied it runs back to the vessel by gravity. ‘The wagons are 
placed on sidings parallel to the wharf’s side, and ten or twelve 
of these dredges or skips work at the same time in one vessel. 
Each skip can do 500 tons a day, and thus 5000 tons to 6000 tons 
can be shifted during daylight. The patentees are the Webster 
Camp and Lane Company, Akron, Ohio; the McMyler Manufac- 
turing Company, Cleveland ; and the Brown Hoisting and Carrying 
Company, Cleveland. 

135. This matter of coal unloading is a very important subject 
for India, especially for Calcutta, and I offer the following 
remarks because, having been a member of the Committee of the 
Port Trust, I advised Mr. Cable, of the firm of Messrs. Bird 
and Co., before he returned to India, not to overlook the pro- 
bability of bogie wagons having to be dealt with at this port, 
and I was one of those who strongly advocated mechanical coal- 
unloading plant being put down at the earliest opportunity at the 
Kidderpore Docks. 

136. It appears to me to be difficult to come to any other con- 
clusion but that the coal traffic of India, which is still in its infancy, 
should be dealt with in bogie cars of large carrying capacity. 
This is especially important in respect of coal booked to Calcutta 
for export. There do not seem to be any great difficulties in 
the way, such as exist in older civilised countries, where coal 
screens, sidings, weighbridges, turntables, hoists, and terminal 
plant were designed for handling small wagons, but even in Great 
Britain recent discussion at the Institution of Mechanical Engineers 

see the ‘‘ Proceedings” for October-December, 1900—was in the 
direction of acknowledging the advantages and feasibility of dealing 
with this class of traffic in large trucks in Great Britain as is done 
in America. In fact, one of the largest dealers in the coal export 
trade in the North of England spoke strongly in favour of the 
big-capacity car for coal, and predicted that all new harbour 
works would provide plant for handling the large wagon. It is 
well known how limited are the terminal facilities in Calcutta 
and Kidderpore docks, and how expensive all additions must be, 
and hence the saving of siding room, berth space, and consequent 
increase of capacity for handling effected by the use of bogie stock, 
seems to point to the paramount necessity of making any coal- 
exporting plant erected at Kidderpore suitable for dealing with 
the largest sized bogie stock. Asa rule, Indian open wagons are 
provided with too low sides, and particularly the coal wagons of 
the E.I. Railway. High-sided trucks, as supplied to State lines 
and as used in America, seem preferable for coal and general 
traffic. 

137. After seeing the plants in use in America, I am convinced 
that coal can be dealt with mechanically in Calcutta at the same 
cost as in America, provided large-sized capacity cars are 
used, and the E.I. and the B.N. Ra‘lways and the public would 
never return to a small wagon if they once tried a big one. 


(To be continued.) 








BRITISH ASSOCIATION : ENGINEERING 
SECTION. 
ADDRESS BY PROFESSOR JOHN PERRY. 
(Concluded from page 335) 

No kind of engineering has developed so rapidly as the electrical. 
Why, it was at the meeting here in Belfast twenty-eight years ago 
—I remember, for I was a secretary of Section A that year, and 
took the machine to pieces afterwards in Lord Kelvin’s laboratory— 
that there was exhibited for the first time in these islands a small 
Gramme machine. This handmaid of all kinds of engineeriug is 
now so important that every young engineer may be called un- 
educated who has not had a training in that kind of mechanical 
engineering which is called electrical engineering. Professor 
Ayrton’s laboratory at Finsbury is the model copied by every 
other. electrical engineering laboratory in the world. He and I 
had the same notions ; we had both been students of Lord Kelvin ; 
we had worked together in Japan since 1875; but whereas I was 
trying to make my system of teaching mechanical engineering 
replace an existing system, or want of system, there was no 
existing system for his to replace. Thus it will be found that in 
every electrical engineering laboratory the elementary principles 
are made part of a pupil's mental machinery by many quantitative 
experiments, and nobody suggests that it is mere elementary 
physics which is being taught—a suggestion often enough made 
about the work in my mechanical laboratory. When students 
know these elementary principles well, they can apply their 





study may be very complete, but however much mathematics and 
graphical calculation may come in, their designs of electrical 
machinery are really based upon the knowledge acquired by them 
in the electrical and mechanical laboratories. 

The electrical engineer has an enormous advantage over other 
engineers ; everything lends itself to exact calculation, and a 
completed machine or any of its parts may be submitted to the 
most searching electrical and magnetic tests, since these tests, 
unlike those applied by other engineers, do not destroy the body 
tested. But for this very reason, as a finished product, the 
electrical engineer cannot have that training in the exercise of his 
judgment ia actual practical work after he leaves a college that 
some other engineers must have. In tunnelling, earthwork, and 
building, in making railways and canals, the engineer is supremely 
dependent on the natural conditions provided for him, and these 
conditions are never twice the same. There are no simple laws 
known to us about the way in which sea and river currents will act 
upon sand and gravel, and engineers who have had to do witb 
such problems are continually appealing to Nature, continually 
making observations and bringing to bear upon their work all the 
knowledge and habits of thought that all their past experience 
has given them. I donot know that there is any job which a gcod 
teacher would have greater pleasure in undertakirg than the 
arrangement of a laboratory in which students might study for 
themselves such problems as come before railway, canal, river, 
harbour, and coast-protection engineers; there is no such 
laboratory in existence at the present time, and in any case it 
could only be of use in the way of mere suggestion to an engineer 
who had already a good knowledge of his profession. 

It was a curious illustration of mental inertia that the usual 
engineering visitor, even if he was a professor of engineering, 
always seemed to suppose that the work done at Finsbury was 
the same as that done in all the great engineering colleges. As a 
matter of fact no subject was taught there in the same manner as 
it was taught elsewhere. 

Most of the students were preparing for electrical or mechanical 
engineering, and, therefore, we thought it important that nearly 
every professor or demonstrator or teacher should be an engineer. 
I know of nothing worse than that an engineering student should 
be taught mathematics or physics or chemistry by men who are 
ignorant of engineering; and yet nothing is more common in 
colleges of applied science. The usual courses are only suitable 
for men who are preparing to be mere mathematicians, or mere 
physicists, or mere chemists. Each subject is taken up in a 
stereotyped way, and it is thought quite natural that in one year 
a student shall have only a most e!ementary knowledge of what is 
to the teacher such a great subject. The young engineer never 
reaches the advanced parts which might be of use to him ; he is 
not sufficiently grounded in general principles ; his whole course 
is only a preliminary course to a more advanced one which there is 
no intention of allowing him to pursue, and, not being quite + 
fool, he soon sees how useless the thing is to him. The Professor 
of Chemistry ought to know that until a young engineer can 
calculate exactly by means of a frinciple, that principle is really 
unknown to him. For example, take the equation supposed to be 
known so well :— 

2 H, + O, = 2 HAO. 

It is never understood by the ordinary elementary chemical 
student who writes it down so readily. Every one of the six 
cunning ways in which that equation conveys information ought 
to be as familiar to the young engineer as they are, or ought to 
be, to the most specialised chemist. Without this he cannot 
compute in connection with combustion in gas and oil engines and 
in furnaces. But I have no time to dwell on the importance of 
this kind of exact knowledge in the education of an engineer. 

Mathematics and physics and chemistry are usvally taught in 
water-tight compartments, as if they had no connection with one 
another. In an engineering college this is particularly bad. 
Every subject ought to be taught through illustrations from 
the professional work in which a student is to be engaged. 
An engineer has been wasting his time if he is able to answer 
the questions of an ordinary examination paper in chemistry 
or pure mathematics. The usual mathematical teacher thinks 
most of those very parts of mathematics which to an ordinary 
man who wants. to use mathematics are quite valueless, and 
those parts which would be altogether useful and easy enough to 
understand he never reaches ; and, as I have said, so it is also in 
chemistry. Luckily, the physics professor has usually some small 
knowledge of engineering ; at all events he respects it. When 
the pure mathematician is compelled to leave the logical sequence 
which he loves to teach mechanics, he is apt scornfully to do what 
gives him least trouble, namely, to give as ‘‘ mechanics” that dis- 
guised pure mathematics which forms 90 per cent. of the pretence 
of theory to be found in so many French and German books on 
machinery. As pure mathematical exercise work it is even meaner 
than the stupid exercises in school algebras ; as pretended engi- 
neering it does much harm, because a student does not find out rts 
futility until after he has gone through it, and his enthusiasm for 
mathematics applied to engineering problems is permanently hurt. 
But how is a poor mathematical professor who dislikes engineering, 
feeling like Pegasus harnessed to a common wagon—how is he to 
distinguish’ good from evil! He fails to see how worthless are 
some of the books on “ Theoretical Mechanics” written by mathe- 
matical coaches to enable students to pass examinations. An 
engineer teaching mathematics would avoid all futilities ; he would 
base his reasoning on that experimental knowledge already 
possessed by a student ; he would know that the finished engineer 
cannot hope to remember anything except a few general prin- 
ciples ; but that he ought to be able to apply these, clumsily or 
not, to the. solution of any problem whatsoever. Of course he 
would encourage some of his pupils to take up Thomson and Tait, 
or Rayleigh’s ‘‘Sound,” or some other classical treatise as an 
advanced study. 

Not only do I think that every teacher in an engineering 
college ought to have some acquaintance with engineering, but it 
seems to me equally important to allow a professor of engineering, - 
who ought, above all things, to be a practical engineer, to keep 
in touch with his profession. A man who is not competing with 
other engineers in practical work very quickly becomes antiquated 
in his knowledge: the designing work in his drawing-office is 
altogether out of date; he lectures about old difficulties which 
are troubles no longer; his pupils have no enthusiasm in their 
work because it is merely academic and lifeless ; even when he is 
a man distinguished for important work in the past his students 
have that kind of disrespect tor his teaching which makes it useless 
to them. If there is fear that too much well-paid professional work 
will prevent efficiency in teaching, there is no great difficulty in 
applying a remedy. 

One most important fact to be borne in mind is that efficient 
teachers cannot be obtained at such poor salaries as are now given. 
An efficient labourer is worthy of his hire ; an inefficient Jabourer 
is not worthy of any hire, however small. Again, there is a 
necessity for three times as many teachers as are usually provided 
in England. The average man is in future to be really educated. 
This means very much more personal attention, and from thoughtful 
teachers. Is England prepared to face the problem of technical 
education in the only way which can lead to success, prepared to 
pay a proper price for the real article? If not, she must be pre- 
pared to see the average man remaining uneducated. : 

Advocacy of teaching of the kind that was given at Finsbury is 
often met by the opposition not only of pure mathematicians and 
academic teachers, but I am sorry to say also of engineers. The 
average engineer not merely looks askance at, he is really opposed 
to the college training of engineers, and I think on the whole that 
hehasmuch justification for his views. University degreesin engineer- 
ing scienceare often conferred uponstudents who follow an academic 
course, in which they learn little except how to pass examina- 
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tions. The graduate of to-day, even, does not often possess the 
three powers to which I have referred. He is not fond of reading, 
and therefore he has no imagination, and the idea of an engineer 
without imagination is as absurd as Teufelsdriich’s notion of a cast 
iron king. He cannot really compute, in spite of all his mathe- 
matics, and he is absurdly innocent of the methods of the true 
student of Nature. This kind of labelled scientific engineer is 
being manufactured now in bulk because there is a money value 
attached toa degree. He is not an engineer in any sense of the 
word, and does not care for engineering, but he sometimes gets 
employment in technical colleges. He is said to teach when he is 
really only impressing upon deluded pupils the importance of 
formulx, and that whatever is printed in books must be true. The 
real young engineer, caught in this eddy, will no doubt find his way 
out of it, for the healthy experience of the workshop will bring 
back his common sense. For the average pupil of such graduates 
there is no help. If he enters works, he knows but little more than 
if he had gone direct from school. He is still without the three 
qualifications which are absolutely necessary for a young engineer. 
He is fairly certain to be a nuisance in the works and to try another 
pene. at the end of his pupilage. But if it is his father’s 

usiness he can make a show of knowing something about it, and 
he is usually called an engineer. 

Standardisation in an industry usually means easier and cheaper 
and better manufacture, and a certain amount of it must be good 
even in engineering, but when we see a great deal of it we know 
that in that industry the true engineer is disliked. I consider 
that in the scholastic industry there has been far too much 
standardisation. Gymnasien and polytechnic systems are stand- 
ardised in Germany, and there is a tendency to import them into 
England ; but in my opinion we are very far indeed from knowing 
any system which deserves to be standardised, and the worst we 
can copy is what we find now in Germany and Switzerland. What 
we must strive for is the discovery of a British system suitin 
the British boy and man. The English boy may be called stupi 
so often that he actually believes himself to be stupid ; but of one 
thing we may be sure, he will find in some way or other an escape 
from the stupefying kind of school work to which the German boy 
submits. And if it were possible to make the average English boy 
of nineteen passsucha silly school-leaving examinationas the German 
boy, and to pass through a polytechnic, I am quite sure that there 
would be little employment among common-sense English engineers 
for such a manufactured article. But is it possible that British 
boys could be manufactured into such obedient academic machines, 
without initiative or invention or individuality, by teachers who 
are none of them engineers? No, we must have a British system 
of education. We cannot go on much longer as we have done in 
the past without engineering education, and, furthermore, it must 
be such as to commend itself to employers. Of my Finsbury 
students I think I may say that not one failed to get into works 
on a two or three years’ engagement, receiving some very small 
wage from the beginning, and without paying a premium. To 
obtain such employment was obviously one test of fitness to be an 
engineer, because experienced men thought it impossible. One 
test of the system was the greater ease with which new men 
obtained employment in shops which had already taken some of 
our students. It is certainly very difficult to convince an employer 
that a college man will not be a nuisance in the shops. In Germany 
and France, and to a less extent in America, there is among 
employers a belief in the value of technical education. In England 
there is still complete unbelief. I have known the subscribers of 
money toa large technical college in England--the members of its 
governing board—to laugh, all of them, at the idea that the 
college could be of any ible benefit to the industries of the 
town. They subscribed use just then there was a craze for 
technical education, due to a recent panic. They were ignorant 
masters of works—sons of the men who had created the works— 
ignorant administrators of the college affairs, and ignorant critics 
of their mismanaged college. I feel sure that if the true meaning 
of technical education were understood, it would commend itself 
to Englishmen. Technical education is an education in the 
scientific and artistic principles which govern the ordinary opera- 
tions in any industry. It is neither a science, nor an art, nor the 
teaching of a handicraft. It is that without which a master is an 
unskilled master ; a foreman an unskilled foreman ; a workman an 
unskilled workman ; and a clerk or farmer an unskilled clerk or 
farmer. The cry for technical education is simply a protest against 
the existence of unskilled labour of all kinds. 

To have any good general system the employers must co-operate. 
Much of the training is workshop practice, and it cannot be too 
often said that this is not to be given in any college. The work- 
shop in a college serves a quite different purpose. Now how may 
the practice best be given’ I must say that I like the Finsbury 
plan very much indeed, but there are others. When I attended 
this college in winter I was allowed to work in the Lagan Foundry 
in summer. In Japan the advanced students did the same thing ; 
they had their winter courses at the college, and the summer was 
spent in the large Government workshops; the system worked 
very well indeed. In Germany recently the great unions of manu- 
facturers made facilities for giving a year of real factory work to 
the polytechnic students, but it seems to me that these men are 
much too old for entrance to works, and, besides,a year is too 
short a time if the finished product is to call itself a real engineer. 
Possibly the British solution may be quite different from any of 
these. A boy may enter works at fourteen on leaving a primary 
school or not later than sixteen on leaving a secondary school. In 
either case he must have the three powers to which I have already 
referred so often. It will be recognised as the duty of the owners 
of works to provide, either in one large works or near several 
works, in a well-equipped school following the Finsbury principle, 
all that training in the principles underlying the trade or profes- 
sion which is necessary for the engineer. 

No right-thinking engineer has been scared by the rnc oe 
writers who tell us of our loss of supremacy in manufacture, but 
I think that every engineer sees the necessity for reform in many 
of our ways, and especially in this of education. People talk of 
the good done to our workmen’s ideas by the strike of two years 
ago ; it is to be hoped that the employers’ ideas were also expanded 
by their having been forced to travel and to see that their shops 
were quite out of date.’ In fact, we have all got to see that there 
is far too much unskilled labour among workmen and foremen and 
managers, and especially in owners. There may be some kinds of 
manufacture so standardised that everything goes like a wound-up 
clock, and no thought is needed anywhere, but certainly it is not 
in any branch of engineering. Many engineering things may te 
standardised, but not the engineer himself. Millionsof money may 
build up trusts, but they will be wasted if the unskilled labour of 
mere clerks is expected to take the place of the thoughtful skilled 
labour of owners and managers. I go further and say that no 
perfection in labour-saving tools will enable you to do without the 
skilled, educated, thoughtful, honest, faithful workman with 
brains. I Jaugh at the idea that any country has better workmen 
than ours, and [I consider education of our workmen to be the 
corner-stone of prosperity in all engineering manufacture. It is 
from him in countless ways that all hints leading to great inven- 
tions come. New countries like America and Germany have their 
chance just now ; they are starting without having to ‘‘ scrap” 
any old machinery or old ideas, with the latest machinery and the 
latest ideas. For them also the time will come when their 
machines will be getting out of date and the cost of “‘ scrapping ” 
will loom large in their eyes. In the meantime they have taught 
us lessons, and this greatest of all lessons—that unless we look 
ahead with much judgment, unless we take reasonable precautions, 
unless we pay some regard to the fact that the cleverest people in 
several nations are hungry for our trade and jealous of our 
supremacy, we may for a time lose a little of that supremacy. In 
the last twenty-three years I have written a good deal about the 
harm done to England by the general dislike that there is among 
all classes for any kind of education. I do not say that this dislike 

is greater than it used to be in England; I complain that it is 








about as great. But I have never spoken of the decadence of 
England. It is only that we have been too confident that those 
manufactures and that commerce and that skill in engineering for 
which Napoleon sneered at us, would remain with us for ever. 
Many writers have long been pointing out the consequences of 
neglecting education ; prophesying those very losses of trade, that 
very failure of engineers to keep their houses in order, which now 
alarms all newspaper writers. Panics are ridiculous, but there is 
nothing ridiculous in showing that we can take a hint. We have 
had a very strong hint given us that we cannot for ever go on with 
absolutely no education in the scientific principles which underlie 
all engineering. There is another important thing to remember. 
Should foreigners get the notion that we are decaying, we shall no 
longer have our industries kept up by an influx of clever Uitlanders, 
and we are much too much in the habit of forgetting what we owe 
to foreigners, Fleming, and German, Hollander, Huguenot and 
Hebrew, for the development of our natural resources, Think of 
how much we sometimes owe to one foreigner like the late Sir 
William Siemens. 

But I am going too far. There is, after all, not so very much of 
the foolishness of Ishbosheth among us, and I cannot help but feel 
hopeful as I think lovingly of what British engineers have done in 
the past. We who meet tend have lived through the pioneering 
time of mechanical and electrical and various other kinds of engi- 
neering. Our days and nights have been delightful because we 
have had the feeling that we also were helping in the creation of a 
quite new thing never before known. It may be that our 
successors will have a better time, will see a more rapid develop- 
ment of some other applications of science. Who knows! In 
every laboratory of the world men are discovering more and 
more of Nature’s secrets. The laboratory experiment of to-day 
gives rise to the engineering achievements af onan. But 
I do say that, however great may be the growth of engineering, 
there can never be a time in the future history of the world, 
as there has never before been a time, when men will have more 
satisfaction in the growth of their profession than engineers 
have had during the reign of Queen Victoria. 

And now I want to call your attention to a new phenomenon. 
Over and over again has attention been called to the fact that the 
engineer has created what is called ‘‘ modern civilisation,” has 
given luxuries of all kinds to the poorest people, has provided 
engines to do all the slave labour of the world, has given leisure 
and freedom from drudgery, and chances of refinement and high 
thought and high emotion to thousands instead of units. But it 
is doing things more striking still. Probably the most important 
of all things is that the yoke of superstitions of all kinds on the 
souls of men should be lifted. the study of natural science is 
alone able to do this, but education through natural science for the 
great mass of the people, even for the select few called the 
distinguished men of the country, has been quite impossible 
till recently. I say that it is to engineers that the world 
owes the possibility of this new study becoming general. In our 
country nearly all discoveries come from below. The leaders of 
science, the inventors, receive from a thousand obscure sources the 
germs of their great discoveries and inventions. When every unit 
of the population is familiar with scientific ideas our leaders will 
not only be mere numerous, but they will be individually greater. 
And it is we, and not the schoolmasters, who are familiarising the 
people with a better knowledge of Nature. When men can hardly 
take a step without seeing steam engines and electro-motors and 
telegraphs and telephones and steamships, with drainage and 
waterworks, with railways and electric tramways and motor-cars ; 
when every shop window is filled with the products of engineering 
enterprise, it is getting rather difficult for people to have any belief 
in evil spirits and witchcraft. 

All the heart-breaking preaching of enthusiasts in education 
would produce very little effect upon an old society like that of 
England if it were not for the engineer. He has produced peace. 
He is turning the brown desert lands of the earth into green 
pastures. He is producing that intense competition among nations 
which compels education. If England has always been the last to 
begin reform, she has always been the most thorough and steadfast 
of the nations on any reform when once she has started on it. 
Education, pedagogy, is a progressive science ; and who am I that 
I should say that the system of education advocated by me is that 
which will be found best for England! In school education of the 
average boy or man England has as yet had practically no experi- 
ence, for she has given no real thought to it. Yet when she does, 
I feel that although the Finsbury scheme for engineers may need 
great improvement, it contains the germ of that system which 
must be adopted by a race which has always learnt through trial 
and error, which has been led less by abstract principles or abstract 
methods of reasoning than any race known in history. 








LEEDS ASSOCIATION OF ENGINEERS. 


THE USE AND SPEED OF MOTOR CARS. 


THE first meeting of the winter session of the above-named 
Association took place on September 25th. The session promises 
to be one of great interest. 

The opening address by the President, Mr. Geo. W. Blackburn, 
M.I.M.E., was based on his experience as a motorist. He ex- 
pressed the opinion that motors would form one of the greatest 
factors in the growth of the present century. There would be 
thousands of machines for trade, pleasure, and all kinds of 
transit. The auto-car had already been brought to such a state of 
excellence that it was only a question of years before it would take 
the place of horse-drawn vehicles. They could do fifty miles per 
hour on a good level road. He thought that from the number of 
prosecutions of motor drivers there was a danger of putting a 
check on what promised to be one of our greatest industries. 
Electric cars regularly ran through our streets at twelve miles an 
hour, and even at a greater speed. If electric cars could be run in 
our busy streets at so high a rate of speed, did it seem unreason- 
able to allow motor cars to run at from twenty-four to twenty-five 
miles an hour on roads which are little frequented ! 

Anyone, he said, who had experience in motoring knew quite 
well that twenty miles an hour was a very reasonable speed. This 
speed was perfectly safe to allow on straight and open country 
roads, but through towns and villages and in passing horses he 
would restrict the speed to even ten miles an hour. On going 
round corners every care should be made to slow down to five 
miles an hour, and a warning should be sounded. Motor cars were 
much more under control of the skilled driver than were most 
horses, and, both with regard to steering and stopping, were far 
superior to horse-drawn vehicles, as engineers could well understand. 
If they were to give this promising industry a fair chance and 
reap some of the benefits which it would undoubtedly bring, they 
would have to get the law amended as to speed, and obtain a 
provision for the qualification of drivers. The present ‘‘narrow- 
minded” law was doing a great injustice to the motor trade. 
Instead of English engineers being able to take their proper 
position in this industry, they had been left far behind by French, 
German, and American makers, who were filling our markets. 
Even now most of the cars built in England were made up of parts 
which had to be purchased abroad, and until quite recently nearly 
all the motor tires used in this country were made in France. 

Mr. W. H. Drake thought the craze for high speed was retard- 
ing the development of motoring. He was not one of those who 
encouraged excessive speed. 

Mr. R. W. Crabtree, while thinking that speed should be 
restricted to twelve miles an hour, said they must take care that 
they did not allow the motor car industry to be swamped by grand- 
motherly legislation. 

On the motion of Mr. R. Lupton, the secretary, a vote of thanks 
was passed to the President. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ONLY moderate buying took place at the quarterly meeti: 

iron trade on Change Ae sg set ting a ne a Heginctt 

and other consumers declared that prices were too high Pepe 

them to operate with anything like freedom, and although in mage 
cases a certain amount of material had necessarily to be obtain 

buying was kept within as narrow limits as practicable, Sellers of 
foundry pig iron here and there were willing to make slight con 
cessions, but generally speaking they met the inquiries of engineers 
and machinists by declaring that with fuel and labour as high Pre 
present they could not afford to reduce quotations. Hence, in some 
instances, what may fairly be termed a deadlock occurred between 
buyers and sellers. Compared with three months ago, pig iron 
may be said to have gained several shillings. Agents of Holwel] 

pig iron (Leicestershire) quoted as follows :—No, 4 forge, 54s, 64 

per ton ; No, 3 foundry, 46s. 6d.; No. 2 foundry, 58s. 6d.; No, 

foundry, 61s. The Holwell Iron Company has 3 furnaces in blast 
out of 4 built. In Lincolnshire there are 14 furnaces blowj 

out of 24 built, and agents this afternoon quoted No, 4 Lincoln 
grey forge 56s. 7d. and No. 3 foundry 59s, 1d. Northamptonshire 
pig iron was quoted 53s, to 54s., with 11 furnaces blowing out of 

21 built. The general quotation for Derbyshires was 54s, to dfs, 

with 34 furnaces blowing out of 50 built. It will be seen that 

there is plenty of room for the production of the various makes of 

Midland pig iron to be increased, but producers are naturally not 

over-inclined to take this step, preferring that prices should be 

kept up to what they consider to bea remunerative level. Indeed 
some of them declare that it would not pay them to blow in more 
furnaces at the present rates for material and labour. A similar 
position exists in Staffordshire, since there are in South Stafford. 
shire 18 furnaces blowing out of 39 built, and in North Stafford. 
shire 15 out of 34. North Staffordshire pigs to-day were quoted 
54s. to 55s., and South Staffordshire sorts were quoted as followe: 
—Cinder forge, 50s. to 51s.; part-mine, 53s. to 55s.; all-mine 
Sie, 6d. to 67s. 6d.; best, 80s. to 82s. 6d.; and cold blast, 95s, to 
3. 

In manufactured iron circles satisfaction was expressed at the 
improved foreign demands exhibited by the Board of Trade 
returns for the nine months compared with the corresponding 
period of last year. This augmentation has been particularly 
pronounced in the case of galvanised sheets, and has been in 
quantity from 183,502 tons to 240,685 tons, and in value 
from £2,343,506 to £2,989,217, or an increase of 57,183 tons 
and of £645,711. Much better orders than were given last 
year have been forthcoming, alike from South Africa, India, 
and Australia. These new figures had the result of reassuring 
the market, and the galvanised iron department, therefore, wore a 
more cheerful aspect than some other departments. Makers 
reported, however, a lull in buying during the past fortnight, 
The demand for other descriptions of finished iron was to-day 
moderate, with a tendency to quietness. Quotations were as 
follows :—Marked bars, £8 10s.; Karl Dudley’s brand, £9 2s, 6d,; 
second grade, £7 10s.; common unmarked, £6 10s. to £6 1bs,; 
angles, £7 5s. to £7 15s.; sheets, singles, £7 12s, 6d. to £7 17s. 6d.; 
doubles, £7 15s. to £8 ; trebles, £8 7s. 6d. to £812s. 6d.; galvanised 
corrugated sheets, f.o.b. Liverpool, £11 2s. 6d. to £11 7s, 6d; 
hoops, £7 5s. to £7 10s.; nail, rod and rivet iron, £7 5s. to £7 10s,; 
gas strip, £7. Most of these quotations are somewhat easier than 
at the last quarterly meeting. 

Some good orders were booked for steel, as users have pursueda 
hand-to-mouth policy for a considerable time, and it has become 
necessary to obtain supplies on a freer scale than recently. Makers 
endeavoured to meet customers, and business took place on the basis 
of the following quotations :—Bessemer billets, £4 15s. to £4 17s. 6d.; 
Siemens, £5; mild steel bars, £6 10s. to £7; plates, £6 5s. to 
£6 15s.; girders, £6 to £6 5s.; and angles, £5 15s, to £6 5s. Some 
of. the structural sections were arranged for at several shillings 
below summer prices. 

The market was firm for fuel, being supported by American 
orders in Wales and the North of England and by American 
inquiries in the Midlands. Quotations this afternoon were as 
foilows for coke :—South Wales, 19s. to 21s.; North Wales, 16s, to 
17s.; Staffordshire, 16s. to 17s.; Derbyshire, 16s, to 17s.; Durham, 
21s. to 24s.; gas coke, 12s. to 13s., and Yorkshire 17s. to 19s., all 
delivered railway sidings in South Staffordshire, With regard to 
coal there was a moderate demand and sellers quoted :—Cannock 
deep coal at pit, 12s. 6d. to 15s.; shallow, ditto, 8s, 6d. to 12s., 
according to size and quality ; new mine, 8s. to 10s.; thick ditto, 
lls, to 14s., and slack from 4s. 6d. up to 5s. and 6s. 6d. : 

A record year as regards the output of guns has been enjoyed 
by the Birmingham Small Arms Company. They have turned out 
100,000 Lee-Enfield rifles. A gradual change from steam to 
electricity is being made in the company’s driving plant. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester,—The general position throughout the engineering 
and iron trades of this district, especially as regards users of raw 
material, continues most unsatisfactory, and the outlook very dis- 
couraging. The difficulty which consumers experience in securing 
new work at prices at all corresponding with the present cost of 
production becomes, if anything, still more intensified, owing to 
the increasing competition to get hold of orders to keep establish- 
ments running. ere would appear, however, to be a growing 
conviction that before very long the present artificial inflation of 
the market may collapse, and buying is for the most part kept down 
to the smallest ble quantities, Some justification for this 
extreme caution is certainly to be found in a growing tendency to 
cut quotations, not only on the part of speculative merchants, but 
here and there amongst makers, where buyers are prepared to pur- 
chase forward, and the result is a very general feeling of uncertainty 
and lack of confidence in the future. we 

In the engineering trades, except that a few inquiries are 
reported by locomotive builders, and that in the electrical depart- 
ments a fair amount of business is still stirring, comparatively 
little new work of any moment is coming forward generally. 
Practically all through the position remains unsatisfactory, owing 
to the high cost of production, and the unremunerative prices at 
which new business has to be accepted. Machine tool makers, 
apart from specialities, are mostly getting short of orders ; slack- 
ness would seem to be coming over the iler-making trade ; the 
general run of engineering is very quiet ; and the textile machine 
trade shows no material improvement. Marine engineering an\ 
shipbuilding firms generally report increasing depression, although 
here and there establishments have of late been fairly busy. 

The Harrison Engine Company, Limited, of Salford, Manchester, 
has recently completed a number of important orders for their 
special types of steering engines, Amongst these are the engines 
for H.M. cruiser King Alfred, built by Vickers, Sons and Maxim, 
which is the fastest cruiser afloat, having attained a speed of 23 
knots at the official trials. The engines, we understand, work 
exceedingly well, in going both ahead and astern. Other vessels 
fitted with the Harrison Company’s steering engines are H.M. 
battleship Exmouth, built by Laird Brothers; the Montagu, built 
at Devonport Dockyard, and engined by Laird Brothers ; and - 
torpedo gunboats Gossamer and Niger, which were re-engined an 
refitted by Palmer’s Shipbuilding Company. _ : 

Only the merest hand-to-mouth sort of business was again the 
general report of iron and steel trade representatives at the Man- 
chester ’C e meeting on Tuesday. In pig iron operations are 
still confined to covering only the most pressing immediate 
requirements, and although there is perhaps no really quotable 
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+ orices, the tendency is apparently towards graduall 
bang ag sine Lancashire makers still quote 60s.” 6d., py 
lessening. 3 foundry qualities, delivered here, but only book 
‘asional small parcels at this figure. Lincolnshire makers are 
posi their list basis of 55s. 6d. net delivered Manchester, but 
c¢he open market sellers are to be found at 6d. below this, and 
yd Jes are, if anything, coming forward rather more freely. 
poe yshire remains nominally at 58s. 6d. to 60s. net, delivered 
Manchester. Inquiries for forge iron continue limited, owing 
to the unsatisfactory condition of the finished iron trade, but 
rices are without quoted change, remaining at 55s. 6d., less 24, 
Fancashire, 54s. 2d. net Lincolnshire, with Derbyshire obtainable 
about 53s, 6d. to 53s, 9d. net. For good-named foundry Middles- 
prough some makers are still quoting 61s, 10d. net by rail Man- 
chester, but this is a figure which 1s scarcely = got in the 
market, as open brands are readily obtainable at 61s. 4d., with 
forward sellers at 60s. 10d. net. Scotch iron Dns are almost 
stationary, averaging 59s. 6d. Dalmellington, 60s. 6d. Eglinton, 
§3s, Glengarnock, and 63s, 6d. Gartsherrie net at Manchester 


- the finished iron trade demand generally is of very limited 
weight. For bars especially comparatively few orders are being 
racked at the Association basis, £6 15s., and even where outside 
gllers are prepared to take £6 12s. 6d. not much business is put 
through. For sheets a moderate inquiry comes forward, with 
rrices ranging from £8 5s. to £8 10s. In hoops a slow business is 
doing at the Association basis £7 2s. 6d. random to £7 7s. 6d. special 
cut lengths, delivered here, and 2s, 6d. less for shipment. Nut 
and bolt makers here and there are receiving fair inquiries, but 
where orders of moment are to be got prices are being cut by very 
keen competition, which renders business almost’ impracticable on 
anything Vike a remunerative basis. 

nly a moderate inquiry is stirring generally in the steel 
trade, with prices scarcely held to at recent quotations. For 

No, 3 foundry hematites there is in some —— a weakening 

on the quoted basis of 693. 6d. to 70s. net, delivered Manchester. 

Local makers of steel billets are —_ it difficult to maintain 

their rates of £417s. 6d. Warrington to £5 Manchester, net, in face 

of German competition at much lower prices. Steel bars are to be 
bought at £6 10s. to £6 12s. 6d., with quotations for special 
aualiticn remaining at £6 15s.; common steel plates are readily 
obtainable at about £6 2s. 6d. to £6 5s., and boiler-making qualities, 
in which not much new buying is just now going on, are not more 
than steady at the Association basis rates of £7 10s. per ton, less 

4, delivered in the Manchester district. 

The tendency towards improvement in the round coal trade 
reported last week is well maintained. Requirements for house- 
fire consumption are steadily increasing, and the position with 
regard to the better qualities of round coal is consequently becom- 
ing stronger. The lower descriptions, which of late have shown 
rather lessening firmness, owing to the indifferent inland demand 
for iron-making, steam, and general manufacturing purposes, are 
for the moment benefiting to some extent by the buying just now 
going on for shipment to America. The Lancashire district is not 
so much the centre for American buying as South Wales and North 
eet, but — the past week some considerable special 
sales for shipment to the United States have been made which are 
helping to take off surplus epee of common round coal, and also 
to stiffen prices. Lotro 4 throughout Lancashire collieries are 
now running practically full time, and it is exceptional where they 
are not moving away without much difficulty all their output of 
round coal, 

For house-fire descriptions the demand is fairly active, and it is 
not only keeping pits on five days per week, but in some instances 
collieries are filling up out of stock. Prices are very strong at the 
full list rates, and as the West Yorkshire collieries seem to have no 
difficulty in obtaining the advance of 1s. per ton put on at the 
commencement of the month, Lancasbire coalowners are looking 
forward to the probability of some upward movement in this district 
with the beginning of November. 

Little or no improvement is noticeable as regards inland re- 
quirements for the lower qualities of round coal for steam and 
forge purposes, and here and there collieries have to quote special 
prices to clear off surplus output. The general pit rates, however, 
remain steady, on the basis of about 8s. 6d. to 9s. per ton. 

The market position is somewhat irregular in engine classes of 
fuel. As to the better qualities of slack, it is exceptional where 
collieries have much difficulty in disposing of their present pro- 
duction. Here and there surplus output is hanging, and prices 
scarcely show that stiffness which n a _ noticeable 
feature for some time past. Prices generally are, however, with- 
out any really quotable change, good medium sorts averaging 
about 5s, 9d. to 6s., with the better qualities about 6s. 3d. to 
6s, 6d., and some special slacks quoted as high as 7s. at the pit. 
In the common sorts of slack the market is being cut a good deal 
by surplus output from outside districts. Buyers in a ition to 
take up quantities promptly can in some cases sunstiaaieg their 
own price. Very inferior sorts of cashire slack are quoted 
from 4s. 6d. to 5s, at the pit, with Derbyshire slack to be bought 
freely at 2s. 6d. to 3s., and the better qualities not quoted more 
than about 3s. 6d. at the pit mouth in that district. 

In the shipping trade there is some little excitement owing to 
fairly large inquiries for coal for export to America. Although the 
quantity of coal actually sold here for shipment to the United 
States has not so far been of any really great weight, it has been 
sufficient to stiffen the market, and in odd cases where collieries have 
been able to supply specified quantities for prompt shipment, special 
prices have beengot, one or two sales being reported at equal to 12s, 
delivered Mersey ports. Thése, however, are exceptional prices, an 
the further course of the market will depend upon the extent of 
actual requirements for shipment to America. Some tolerably large 
requirements are reported, ranging in quantity up to 10,000 tons. 
With respect to the local trade there is no material change in 
rices, except that it would be scarcely possible to buy now on the 

s of 9s. 6d., which was recently being freely taken, and 10s. 6d. to 
Ils, would no doubt represent the minimum that would be quoted 
for ordinary steam coal delivered at the Mersey ports on any 
business that might just now be put forward. 

Both for foundry and furnace qualities of coke a brisk inquiry 
comes forward at full rates, which are exceedingly firm at 22s. to 
24s, Lancashire foundry, and 13s. 6d. to 14s. 6d. furnace coke at 
the ovens, with a tendency to harden on these figures. 

Barrow.—There is a steady tone in the hematite pig iron trade, 
although business in the warrant market is quiet. his is on 
account of the fact that warrant holders have very little iron to 
sell. Indeed, during the past week stocks of warrant iron have 
increased by 1000 tons, thus placing the total stocks held at exactly 
the same position as a fortnight ago, viz., 25,266 tons. The 
Increase in stocks since the beginning of the year has been 10,320 
tons. There are 88 furnaces in blast, compared with 36 in the 
corresponding week of last year. Prices are very steady at 61s. 3d. 
for makers’ iron, net, f.o.b. Warrantiron is steady at 61s. 9d. net 
cash sellers, buyers 2d. less. The business in hand is very con- 
siderable, and makers, generally speaking, are well booked for- 
ward. No iron is going into stock, and all is finding its way into 

consumption. 

© iron ore trade is briskly employed, and some interest 
ag to the gg oa of the new Ronhead Mines, which are 
the a out by Messrs. Kennedy Brothers on the south of 
he Duddon estuary. Here a very large deposit of metal has been 
discovered. It is of high quality, equal to Hodbarrow, and it is 
 caaipe the ore extends from Ronhead on the south to Hod- 
, w on the north of the Duddon estuary. If so, there will be 
. of raw material available.for the North-West of England 

ematite trade for i ae years to come. Prices of ore are 
steady at 12s, to 12s. 6d. per ton for good average sorts net at 
mines. There is a large importation of Spanish ore, which is 
quoted at 16s, net at West Coast ports, indeed some of the smelting 


gs ope are now using more than 50 per cent. of foreign ores, 
teel makers report a good trade in heavy rails, tram sections, 





and all classes of steel except plates and heavy steel castings, but 
there are prospects of a better business in these branches owing 
to the improved tone which is characterising the shipbuildi 
trade. Prices remain low, and with the existing German ps 
Belgian competition it is impossible to get them up. 

Shipbuilders report that the ag demand for new tonnage is 
small, but that prospects of a large business in the best class of 
merchantmen and warships are at present afforded. As things are 
ut present it is impossible to employ quite so many hands as for 
some time _- 

During the past week the iron shippec from West Coast ports 
reached 6117 tons and steel 14,208, as compared with 9588 tons of 
iron and 11,961 tons of steel, a decline in iron of 3471 tons, and in 
steel an increase of 2247 tons. The shipments of iron this year 
represent 328,752 tons and steel 427,670 tons, as compared with 
267,313 tons of iron and 353,010 tons of steel, an increase in iron of 
61,439 tons, and in steel an increase of 74,660 tons. 

Owing to the influence of the American coal strike prices of coal 
and coke on new contracts are going up. This is causing some 
apprehension among smelters and manufacturers generally. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE condition of the coal trade throughout South Yorkshire 
remains very firm all round. Good business has been done in house 
coal for some considerable time, but the advent of cold, wet weather 
has increased the demand. Prices are firm, with advances in some 
instances, and there is a strong upward tendency all round. The 
pits are working well, but the demand ounce keeps pace with 
the output. Large quantities of all kinds of the best house coal 
are being sent to the Southern and Eastern counties. Best Silk- 
stones at present fetch 13s. 6d. to 14s. per ton; secondary sorts, 
12s, to 12s. 6d. per ton; best Barnsley house, 12s, 6d. to 13s.; 
inferior kinds, 11s. 6d. to 11s. 9d. per ton; nuts, 10s. to 10s, 6d. 
per ton at the pits. 

The business in steam coal continues good, the tonnage sold for 
shipment being somewhat remarkable, considering that the shipping 
season is about over. The railway companies and other consumers 
of hard coal are also taking heavy weights. Steam coal for ship- 
ment is quoted at 9s. 3d. to 9s. 6d. per ton, and for supplies in the 
open market the quoted price is 9s. 9d. to 10s. per ton. The strike 
at Denaby and Cadeby Main still continues, and as this pit was one 
of the largest contributors to the export trade, increasing business 
is being done by other collieries. Supplies of slack and smudge are 
more plentiful with good sales, there being a fair call for coking 
slack at 4s. 6d. to 5s per ton. The coke trade is brisker, a large 
amount being sent to North Lincolnshire for smelting purpuses. 
Good smelting qualities are quoted at 12s, 6d. to 13s. per ton at the 
ovens, 

The September return of the Hull Incorporated Chamber of 
Commerce and Shipping shows that during the month 280,352 
tons of coal were received at the port, against 284,128 tons in 
September of last year. For the nine months the weight was 
2,326,432 tons, as compared with 2,383,280 tons for the first nine 
months of 1901. North Russia was the largest customer last 
month, taking 40,225 tons, as compared with 43,920 tons in 
September of 1901; Sweden, 36,122 tons, inst 36,599 tons ; 
Germany, 28,839 tons, against 14,689 tons Bel ium, 9981 tons, 
against 8382 tons; Holland, 7474 tons, against 5127 tons ; South 
America, 7475 tons, against 243 tons; and France, 3418 tons, 
against 5586 tons. Of the contributing collieries Aldwarke Main 
heads the list with 18,712 tons, as compared with 19,056 tons in 
September last year. Through the continued dispute Denaby 
and Cadeby Main, which usually headed the list, take third 
place with 15,176 tons, against 45,184 tons in September last year. 

A great strike like that in the coal trade of the United States 
has far-reaching effects. The demand, of course, has been chiefly 
for anthracite coal, which is being despatched to the States in 
heavy quantities ; but other classes of coal have also been called 
for, with the result of stiffening prices generally. From the 
Welsh and the I hire coalfields the supplies which usually 
compete with South and West Yorkshire are now being diverted 
towards the shipping ports which are most convenient for export 
to the States. This, of course, has had the effect of ‘‘ easing” 
the market in South and West Yorkshire, and enabling the coal- 
owners to obtain better values for their output. 

In the iron trade prices remain as quoted last week with a 
somewhat firmer tendency. There are no features of importance 
to note in the condition of the industry. We heara good deal of 
complaint on the part of makers that they are kept stationary on 
account of the low rates at which foreign firms are willing to 
supply in the English market. Quotations at the time of writing 
are :—Hematites, East Coast, 64s. to 65s. per ton; West Coast, 
68s. 6d. to 69s. 6d. per ton, both subject to 24 per cent. dis- 
count; forge iron, 61s. 6d. per ton net; foundry iron, 63s. per 
ton net. 

The steel trades also remain featureless. The volume of trade 
is no doubt as heavy as ever, probably heavier, but the great 
activity which prevailed a year or two ago caused the means of 
production to be enormously increased in the works then existing, 
and also induced others to enter upon the steel business. There 
is thus far more competition than there used to be. The chief 
demand at present is for Bessemer and Siemens steels, in which 
there is not likely to be any further reduction this year; hence 
consumers are coming forward more confidently to place their 
orders. Although crucible firms could do with a great deal more 
work, business is rather better than it was, the chief demand being 
for the best qualities. The remarkable activity in the require- 
ments of the United States is still continued, and is likely to last 
at least up to the end of the year, after which time no doubt the 
Americans will be able to overtake the needs of their own market. 
At present their production is utterly inadequate to meet home 
demands, hence their ceasing to compete with Canada, and the 
heavy weights sor | are receiving from this country. 

The foreign trade in steel during last month amounted in value 
to £291,394, as com with £196,625 for September of last year. 
Of this amount the United States trade reached a value of £63,780, 
against £32,408, and Canada £51,439, against £14,372. These 
values are abnormally large, and are due to the causes already 
mentioned. The next largest market was British East Indies, 
with a value of £36,975, against £26,093. Australia comes next 
with a value of £17,020, against £20,199; Norway, £14,389, 
against £4477; Germany, £12,844, against £12,114; Russia, 
£11,205, against £16,992. In cutlery the foreign trade was only 
£50,146, yet these modest figures represent nearly £5000 more 
business feed was done in the corresponding month of 1901. Our 
largest market was British South Africa, with a value of £9602, the 
United States coming next with £7351; Australia, £7197 ; Canada, 
£6348. In cutlery, as in steel, the trade with the United States 
and Canada has practically doubled. In hardware the value for 
the month was £128,619, as compared with £112,760 for September 
of 1901. Here, again, the chief market was British South Africa, 
with £18,602, Australia coming next with £15,838 and British East 
Indies close behind with £15,423. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE sharp and extensive demand which has within the last few 
days set in from America for British coal and coke has had a detri- 
mental effect upon the business in pig iron. A decided slackening 
in that is reported. The reason for this is that the rush for coal, 
which is required for immediate delivery, and which is hurried off 
without delay, in view of the Ss for a settlement of the 
labour troubles in the mining industry of the United States, has 





caused such a demand for steamers that the freights have in less 
than ten days gone up 2s. per ton, or about 30 per cent , and that 
raises them to a figure which the iron trade cannot afford to pay. 
When the freight from the Tees to Philadelphia was 6s. 6d. per ton, 
the c.i.f. price on the other side was not too high for competition 
with native iron ; butthe advance of 2s. has e all the difference, 
and our ironmasters are at present shut out with a freightof 8s. 6d. 
Besides, shippers of pig iron have some difficulty in chartering 
steamers, even where they are obliged to pay the advanced rate, for 
the shipowners prefer that their vessels shall carry coal rather 
than pig iron, the former being the better and safer cargo, 
especially at this season of the year, and there is greater despatch 
both in landing and discharging cargoes of coal than is the case 
with iron. Thus the uprising of an American demand for our fuel 
has practically, for the present at any rate, spoiled the business 
that was being done in pig iron. 

There are still plenty of inquiries from the United States for 
Cleveland pig iron, but this week they have resulted in no actual 
business, while there have been large orders placed for coal and 
coke ; in fact, during the last ten days the aggregate of sales of 
fuel to American buyers by Northumberland and Durham coal 
sellers, chiefly the former, are not short of 100,000 tons, and prices 
have gone up in consequence, particularly those of second-class 
coals, which the Americans mainly require. Coke is up 6d. _ 
ton, and coal 6d., and in some cases 1s. per ton. Itis believed that 
the demand from across the Atlantic for our coal will only last a 
short time, and sellers here are making the most of it. 

The situation in the Cleveland pig iron trade is detrimentally 
affected, not only by the increase of freights due to the pressing 
demands of America for our coals, but also by the advance in 
price that has to be paid for coke, this increasing the cost of pro- 
duction at the same time that pricesof the pigiron itselfare becoming 
easier, ‘There is reason to believe that steamers have been 
chartered to convey most of the iron that has already been sold to 
United States consumers. The deliveries of pig iron from the 
Tees to America this month will be very heavy, considerably in 
excess of the 29,196 tons sent last month, though as yet none has 
been despatched ; but the Sylviana is loading 7000 tons of Cleve- 
land ordinary iron and hematite, the former at Eston and the 
latter at West Hartlepool. In November and December there will 
be good shipments, also to consumers across the Atlantic. These 
latter were commencing to buy freely on this side for delivery next 
year, but the increase in freights bas put a stop to that. 

The cost of producing pig iron in this district will for the current 
quarter be increased, as by the sliding scale wages of blast furnace- 
men and railway rates for the conveyance of iron-making 
materials have been increased. The furnace men get 3 per cent. 
advance from 4th inst., making a rise of 5 per cent. a——= last 
half-year, and advancing wages to a higher figure than been 
known since the first quarter of 1901. Railway rates are up 3 per 
cent., making 4 per cent. rise during the last half-year. 

These advances for this quarter are due to the fact that the 
average net price realised last quarter by the ironmasters of the 
North of England for the No. 3 Cleveland pig iron which they 
delivered went up to 48s. 1-0ld. per ton, the advance on the 
previous quarter’s average being 2s. 4-7d., making 4s. rise during 
the last half-year, but the price is still 21s. 5d. per ton less than in 
the third quarter of 1900, when the highest figure of the late 
“boom” was reported. The average quoted price for No, 3 over 
the last quarter would not be less than 52s. 

The demand for Cleveland pig iron has slackened this week, and 
that has led to easier prices, which is not satisfactory in the face of 
increased cost of production on account of dearer fuel, higher 
wages, and increased railway rates. No. 3 Cleveland G.M.B. pi 
iron has been reduced to 53s. 3d. per ton for October delivery, an 
buyers will not give as much for forward delivery. No.1 is sold 
at 55s. 6d., and No. 4 foundry at 52s. 6d. Forge qualities being 
more plentiful, are not realising relatively such good prices as No. 3 ; 
thus, grey forge is at 49s. 6d., mottled at 48s. 9d., and white at 
48s. per ton. 

The increased freights to America has checked the demand which 
was springing up from that quarter for our hematite pig iron, and 
the prices have dropped about 6d. per ton on last week, but that is 
far from counterbalancing the increase in freights. Most makers 
still quote 58s. per ton for mixed numbers, but no difficulty is 
experienced in buying both from producers and merchants at 
57s. 6d. No. 4 is at 54s. 9d. 

The shipments of pig iron from the Cleveland district, after 
being uncommonly large last month, are small this month, being 
only about 2500 tons per working day, against 5300 tons per day 
last month. None has yet gone to America and little to the 
Continent. Up to the 8th inst. 17,852 tons had been shipped, as 
compared with 37,316 tons last month—24,463 tons in October, 
1901, and 26,562 tons in October, 1900, all to 8th. The stock of 
Cleveland pig iron in Connal’s public stores has been reduced, 
and on the 8th was 118,894 tons, as against over 150,000 tons in 
the early part of the year. 

An increase in the number of blast furnaces in operation in the 
North of England is reported, 81 being at work at September 30th, 
as against 76 at the close of the previous quarter. Of the 35 which 
are idle, 12 are being rebuilt and 2 relined. 

The steel rail trade is active, manufacturers being well supplied 
with orders, and keeping their mills fully going. This enables the 
syndicate to keep the price of heavy steel rails at £5 10s. net at 
works. The demand is chiefly on export account, and the shipments 
this year have been considerably better than those of last year. 
Cast iron railway chairs are kept at £3 12s. 6d. net at works. 

Other branches of the finished iron and steel industries fare 
badly situated. It may be said that the shipbuilding ger 
and the plate and angle trades, have not been so badly 
situated since 1882 as they are at present. The price of steel ship 
plates is £5 15s., and of steel ship angles £5 12s. 6d., while iron 
ship plates are at £6 5s., and iron ship angles at £6 2s. 6d., all less 
2k per cent. Manufacturers make no changes in quotations, as 
cost of production does not admit of it; besides, in the present 
state of shipbuilding trade lower prices are not likely to bring 
forward more orders. 

The depression in the shipbuilding trade is so apparent that the 
executive of the Boilermakers’ and Shipbuilders’ Society advise 
their members to agree to the 5 per cent. reduction of wages 
which the employers have claimed, and which they propose shall 
come into force on 22nd inst. It will te the first t has been 
made since the period of prosperity. The National Amalgamated 
Union of Labour, representing the labourers at the shipyards, 
however, denies the depression ; they can find no indication of the 
severe depression in trade, and declare they are at a loss to 
understand the application for a reduction. They want the 
employers to receive a deputation to hear arguments or evidence to 
prove the necessity for a reduction. 

The engineering industry is likewise very slack. At nearly all 
the establishments many of the hands have been discharged, and 
full time cannot be guaranteed to the others. 

Mr. George Winter has been appointed borough engineer and 
waterworks engineer at Darlington, vice the late Mr. Thomas 
Smith. His salary as borough engineer will commence at £250 per 
annum, and as waterworks engineer at £100. Mr. Winter served 
his apprenticeship with Mr. David Balfour, and has been several 
years at Darlington as assistant to the late borough engineer. 

In connection with the classes conducted by the Stockton 
Technical Education Committee, Messrs. Blair and Co., Messrs. 
Head, Wrightson and Co. and Messrs. Roger and Co, have decided 
to send a large number of their apprentices ; they will defray the 
fees and see that the youths have the necessary time for studying. 
Several of the Middlesbrough firms, including Messrs. Richardsons, 
Wes h and Co., Messrs. Bolckow, Vaughan and Co., Messrs. 
Bell Brothers, and Messrs. Dorman, Long and Co., are doing the 
same with respect to the day technical classes at the Middlesbrough 
High School. 

e coal trade is showing much activity om > the large 
demand from the United States. It was brisk before so far as 
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concerned the best qualities, but the demand was slack for second- | of the coal share market has shown marked improvement of late. | and their satisfactory results have caused the plate trade to beco, 
— 9 ee it is Just these latter that American buyers have On ( hange C ardiff, mid-week, prices were as follows :—Best steam, | firmer, and bars and girders, too, are less dull than in last ae 4 
ag oe “hog the price of second-class steam, which was at 9s. to 16s. 6d. to 17s. 6d.; seconds, 15s, 6d. to 16s.; drys, 16s. 6d. to The large Belgian rolling mills have received heavy contract os % 
9s, 3d. less than a fortnight ago, is now over 10s. The demand | 17s. 6d.; best steam smalls, 11s.; seconds, 10s, to 10s. 6d.; drys, | India, and they are expecting more orders from the East. — poh 
is sony peering, and the buyers on the other side want the 10s. to 11s. ; best Monmouthshire, 14s. 3d. to 14s, 6d.; seconds, Demand was pretty active on the Belgian coal market, and sto has ¢2 
one without delay, and coalowners here are doing their} 13s. to 13s. 6d. House coal is beginning to move upwards ; | are comparatively small ; prices could be well maintained H ™ the ¢ 
best to get the coal away, as if the American strikes latest, price, 16s. to 17s.; No. 3 Rhondda, 16s.; brush, 13s. to | coal fetches 31f. to 34f. p.t., according to quality ; best sorts mm extra 
o— collapse the orders might be countermanded. Coke is | 13s. 6d.; small, 9s. 9d. to 10s. ; No. 2 Rhondda, 12s, to 12s, 6d.;| with brisk request, while inferior qualities are more quict, — “au 
6 required, and it is being sent out, not only in full cargoes, through and through, 10s. 6d. to 10s, 9d.; small, 8s, to 8s, 6d. he at 
pa As se or. Paige ge ype bes - “a F pe eg at lds. rs to 16s, wrt a eos we rote 
. od. .0.b., foundry coke to 18s. 6d. and 19s. f.o.b., | much about the same, furnace is selling at 17s. to ae 1 
=e aamag ag — _ ans Sere on Teesside. The a_i 19s. to 20s.; best, 22s, 6d. to 23s. Pitwood, 19s, 34. to re 
ouse Colliery is shortly to re-opened by Col. Sadler, | 19s. 6d. Imports have fallen off this week. .OTA yw? States 
after a stoppage of some seven months. At the quarterly meeting The Birmingham quarterly meeting this week was the cause of a THE NEWPORT HARBOUR COMMISSION ERs’ finane 
re iy aegae ecm ee _ yom genes hap on map — nae of quietness in forward business last week, but the WEEKLY TRADE REPORT. — 
ay, the coalowners claimed a 1} per cent. reduction of wages and | outlook continues promisin - : , 
the representatives of the men an advance of like ri i I see that the “Stripper,” the invention of Mr. J. Evans, |, STEAM coal in good demand, and prices have an upward The & 
Greenwell, the president, decided that wages should remain un- | Cyfarthfa, which has done good work there, is also now winning tendency, House coal, owing to scarcity of tonnage, is rather dols. 
altered. They have been reduced 124 per cent. this year. favour at Dowlais, where, at the Goat Mill in particular, the make quiet. Exports for the week ending October 4th: Coal, foreign od 
continues large. The aim of Jessening manual labour is kept steadily 79,179 tons ; coastwise, 13,103 tons. Imports for the week ending the © 
in view, and the introduction of valuable patents to that end is October 7th: Iron ore, 2202 tons ; steel bars, &c., 1450 tons: the tt 
being continued. Electric power may be expected to figure largel peoeenntes, vg won pitwood, 2409 loads ; deals, &c., 193; ak 
soon. I see that the structural work in connection with the Sout: as; coment, /V tons. a 
NOTES FROM SCOTLAND. —— Electrical Power Distribution ena be well in hand near h —_ : tg Pea ol 3d. to 14s, Page a 14s,; jae 
eee Re : . reforest, where workmen’s dwellings are being built in accord | house coal, best, 1ds.; dock screenings, 9s. ; colliery small ? 
THE Glasgow m iron ‘peauaaeanaen AS ‘eck. While | "ith the progress of the works. . : Ss. Gd. to’9s, Pig iron: Scotch warrants, 58s. 3d.; henatiy aryl 
commie wae eee ee —_ Sy Pci Fi: le |  Llanelly is sending steel bars freely to Lydney. In the Swansea 530. rants, 623. f.o.b. Cumberland ae ae Middlesbrough, No. 3, not { 
stinatly. Sail this Guidine Rar aie denn tee an oa rong U aed Valley the steel works are actively employed, bar mills very busy. | 92° Aid. _jron ore:—Rubio, 14s. 9d. to Joe. 3 Tafna, 15s, to los b 
States has been 3 ative Led doubt owi i cage ° tific sage Weldless tubes have slowed down in demand. In tin-plates there lbs. 6d. Steel :—Rails, heavy sections, £5 5s. to £5 7s, 6d,; sree 
clatcine: ‘onal ion aualiane bt owing to the difficulty of | has been a great deal of satisfactory business done. Shipments, as light sections, £6 5s. to £6 /s. 6d. f.0.b.; Bessemer steel tin. =. 
oO inion that i Tal thie beateeen te Some authorities are of | expected, were very large ones—105,000 boxes last week—leaving plate bars, £4 15s.; Siemens steel tin-plate bars, £4 17s. 6d,; all la 
the vo ern ta yen evitenten so q a The = beets - — obable — stocks at 165,192 boxes, though the works turned out well, sending oo am the district cash. Tin-plates : Bessemer steel, coke, ps - 
home is fairly well maintained. ption of pig iron at| in nearly 70,000 boxes last week. Russia continues a large buyer. | 128 64, to 12s. 7hd.; Siemens—coke finish—I2s. 74d. to 12s, 0 ge 
Business “de hokndiosie an Rnetoh warrants ot 57s Ay I note that in several of the finishing departments an eight hours’ Pitwood still scarce. London Exchange telegram : Copper, e> 
es nS warrants at 57s. 104d. cash up | shift has been established, This week 1 ,| £52. Straits tin, £115. Freights steady. late 
to 58s. 2d. one month; Cleveland iron has sold at 53s. 6d. to i iffi ore is week a settlement of the Lianelly 5188 
Sis, Gk: ee Bs A, ee dien:S0e, SA che tine a: BGs. to strike difficulty took place. This strike has done a great deal of Th 
53s. 1£4. o ’ . 8, 90S. od. SI ys, and ous, mischief to all branches. It would be a long list to enumerate, and : 
» 1d. one month. Cumberland hematite is quoted 61s. 8d. to | injury will be ssed fi ti 1 same 
62s., but there is very little business doing in this class of iron. tec This pee pony eos Cpe pel agg <li ~ ig js in 
ee ee oe ay th cape geen ed use at the | summoned a batch of tin-platers for breach of onicat. wall INTERNATIONAL ENGINEERING, MACHINERY, HARDWARE, yp q 
ro het erchants quote 62s. 6d. per ton for delivery at amount claimed was given in the case of six of the defendants, and Faia TRADES pose denny cyt a = vast importance of - 
se ee : - WN : e others were ordered to half the amount, with costs. e engineering, machinery, and hardware industries, the Crystal 
Pl < ae a a rena Ww ag No. 1 is Rails continue in ens ay bars not quite so brisk at some Palace Company bas arranged for an International Bngineetog that 
"st on gaged wg etd e a. o. 1, 61s. 6d.;} works. The cargo of foreign steel has come in consigned from | Machinery, Hardware, and Allied Trades Exhibition to be held for expa 
Calder Nos 7. 66, ‘a ome 3. 59s. 6d : Su eee “— Rotterdam. On ’Change, Swansea, this week, the following prices three months during the spring of 1903. The International mere 
Das No.3 50s. 6d 2" Colta ON 7 70s ts — No. 1, | ruled :—Glasgow pig iron warrants, 58s. 2d. cash ; Middlesbrough, Engineering, Machinery, Hardware, and Allied Trades Exhibition Its 
Mo. 1. 71s.2 No.3. 66s.: Glone, viet age ot Pent Nol a No. 3, 53s, 74d.; other numbers in proportion ; hematite warrants, has the support of many of the leading men connected with every 50 
No. 3 59:. 6d: ‘Eglinton at Ard a 1’ 500, 6d. 62s. for mixed numbers. Welsh bars, £6 ; sheets, iron and steel, | industry coming within its scope. Special arrangements are being This 
No. 3 56s, “ Dalmelli : a oe or ae No. 1, 59s. 6d.; | £7 15s, to £8; steel rails, £5 5s. to £5 7s. 6d.; light, £6 5s. to made to ensure the attendance of those who are interested in the = 
Shotts’ a Iaith No cane my As Hy 50, 6a’: oo - 56s.; | £6 7s. 6d. ; Bessemer steel tin-plate bars, £4 15s.; Siemens best, | Various sections into which the exhibits will be grouped, and it is ps 
an Che _ s a , 59s. 6d.; at Grange- | £4 17s, 6d. confidently anticipated that the exhibition will be in every way Bes 
» No. I, OUs.; No. 3, os. Od. per ton. Tin-plate Bessemer steel coke, 12s, 6d. to 12s. 74d.; Siemens | brilliant success. _ 
There have been several changes during the past week in the | coke finish, 12s. 74d 2, i: ; it hox =" 
furnaces. Four furnaces have been taken off hematite at Wishaw — — 4 Fy. A to bear 9d.; ternes per double box, 28 by BRITISH LOCOMOTIVES FOR CaNaDa.—The firm of Neilson, ton. 
and transferred to ordinary iron. One furnace has been placed on | palya aime Ga, Sos; boat charcoal, 14s. to 15s. Big sheets for | Reid and Co., Hyde Park Locomotive Works, Glasgow, has been 
hematite at the Clyde ironworks, an additional one on ordinary at galvanising, 6ft. by 3ft. by 30 g., per ton, £10 to £10 2s. 6d. ;} secured an order for twelve heavy main line, six-wheels coupled show 
Witham: aud ae @uiilisaad on. basic tron at Gisemamachi: ~~ be finished black plate, £9 lbs. to £9 17s. 6d. Block tin, £115 to| passenger engines and tenders for the Canadian Pacific Railway tracl 
are now 42 furnaces making ordinary, 39 hiemedibe and 5 basic op ag ee ia. C8. Copper, Ce bars, £52 2s. 6d. to| Company. These engines are of the exceptional size now ustal in Pr 
iron, the total of 86 thus blowing in Scotland, comparing with 83 | =. jpeypo ee oe a ea ee, pa Baie all Swanseg. coniitt | America, and although the gauge of rails is the same as in this the 
at this time last year. 7 il prices: Almeria, 14s. 9d.; Rubio, 14s. 6d.; Tafna, 15s, peg 3 ae — a exceed the ong of _ running gauge of mupt 
A a Sates 5 ? S. Od. 5 ? are ee 7 any British railway. For transport to the ship, the engi ill 
Pheer vee) Aes hme espe wd - saw —< Latest news in the tin-plate trade district is to the effect that the ai to be taken completely to a and soamead on the ether oe 
ing week of last year. Of the sail thane aig tonne no Sotto rebate question is not yet settled. A workman, writing | side. As the Canadian Pacific Railway Company was placing hein 
(ie Usiled Shins 1905 tote; Chests, 10; duinie, 50; \cena” eee eee eee ee ae ee pe 
Germany, 360; India, 160 ; South America, 70 ; ; “aks sone A : when prices and delivery were compared the company was able bro 
40; Beicien, 0 nape da freee 270 : og act cat Pasnew Iron and steel business promises well. to give out a share of its orders to a British firm. po 
being 1971, against 2511 in the corresponding week of last year. THe Moror Car tn Morocco.—The French Government pre up | 
Ping mg ~ Ares —= be agen i — —- — . fine motor car to the — of Morocco, Muley Abdul 
" . 3 employed, Aziz, and sent over an expert chauffeur to run it for him. Ps 
— in a nad two branches where special work is done, and NOTES FROM GERMANY. potentate was charmed by The new means of covering the oy fron 
bere hvatane a SS oe ors is _ (From our own Correspondent.) and it looked as though horses and state carriages would go to the 
J me of the works ; A A : ay w 8 yas spinni be 
there is less activity than for a considerable time past. The ex- Business in the iron and steel trades continues very slack. ppoor gp an: bp = pet ag peor yb poche. 9 oe havi 
pectation is, however, that some good shipbuilding specifications Ironmasters have only secured few fresh orders during the week, | from the chauffeu Hy control. Then a tire explod a id th — 
be available before lo and have been forced, in a number of cases, to further reduce | SOM. Me cha alee = “a Ps ce Mie ture 
ge foot oe enact created in the coal trade by the | Wages and to limit the working hours considerably ; as existing steering gear refused to work. The machine ran away. The the 
+ coal trade e ; . ‘ ’ 3 i i y 
demand for shipment to the United States. Altogether within orders are small in number and will soon be executed, and as the any a ged y ae he niatie endldeal cas telah Oe ne 
the last ten days it is reported that from 25,000 to 30,000 tons of | Outlook generally is just as gloomy as ever, and the next few | hen the machine struck a rock, and both th Sultan and the for 
Seotch coal has be i Thi . months are likely to be exceedingly dull in nearly all trades, pro- rae alg coneed ta rans Toca Ba a idserag the 2 
en placed for this purpose. This week, however, y og BY y f chauffeur were launched into space, while the automobile turned Rey 
the business has occasioned a good deal of perplexity, owing to the ducers naturally try to avoid all unnecessary expenses and an | over with the wheels still s sinning. The Sultan was not badly this 
uncer‘ainty that prevails as to the period the strike of colliers in undue accumulation of stocks. In spite of what is now and then | pu7+ but he limped back Pos ea and, to quote the language of tout 
the States is likely to last. The business of exporting coal to won Bi vt oe — <coale - improvements that | the U8, Consul as Tangier, “sent the ‘agel blacksmith pe prot 
— pt yd — sa nips ng bape pp Seg and yet parade tod ty  taggea oan Pras aibary be the i eee the royal sledge hammer to smash the royal auto to royal ~ 
i r 8 - ’ ithe: ” > ¢ : ict. s P ra ; 
doubt that it is of a highly ieee =e, paar were the strike some even go so far as to hint that better times are still a good agape an a ge p Aes a ‘hi pee — i cite 
: s Re ee aE : : : : aw, a proclamation, and a bull, that any of his subjects should - 
suddenly to cease some of those participatirg in the business might | ¥°Y off, and that the next few months will be, for both employers ever import or use a motor car, evie 
find themselves left with the coal on their hands either on this or | 224 employed, decidedly ‘‘hard times,” worse, perhaps, than : eet: : ‘ . out. 
the other side. For these reasons a number of shippers appear to those they have experienced before. Profit, with present quota- CoaL.—We understand that some engineers and iron and steel for 
be fighting sby of the trade altogether. The effect of placing the tions, is out of the question, of course ; the mills and forges are | makers are inquiring for large stocks of coal under the impression incr 
orders mentioned has in the meantime been to strengthen the content if they can get enough work to keep up a moderate that the American coal dispute, and the consequent cail upon nun 
market, but the prices have not been put up materially. The activity, and willingly take the lowest prices offered them. European supplies is going to make fuel dearer than usual this floo 
amount of ordinary shipments does not show much difference from Last week’s business on the Silesian iron market may be termed | winter. We do not, however, think there is any reason for alarm. tos 
that of last week. comparatively satisfactory, as in some branches, at least, a fair | Coal is dear enough in all conscience, but it is hardly probable that Eve 
amount of fresh work was secured, but the prices that had to be | its value will be accelerated for anything like a further prolonged rail 
taken were exceedingly low. The pipe foundries are reported in | period by the Transatlantic labour difficulty. Indeed, although The 
pretty regular occupation, and, compared to previous weeks, there | at the time of writing the dispute has not terminated, yet any day Ind 
WALES AND ADJOINING COUNTIES. was an improving activity noticeable at the construction shops, but | may now see a settlement. Meanwhile the Welsh and North of few 
prseangine 6 - other departments are more quiet than ever; the plate and sheet | England coalowners have been sending large quantities across is 
2 Osvingies sek ent.) trade, for instance, is uncommonly depressed just now, and the | the Atlantic. It is estimated that already 200,000 tons of pip 
_ A DISTINCT improvement in the steam coal trade has set in, and | business in bars and girders could not possibly be in a worse state | Welsh coal have been purchased for American consumption pla 
just when prices seemed to be settling down into the 15s. groove | than it is at present. since the strike began; and it is said that nearly 100,000 tons wit 
# turn for the better took place, and fully an advance of 1s. on Exports from the consular district of Solingen for September cf | have been sold for America on the Tyneside coal market. Some 
large and small steam has been maintained. Indirectly this, and | present year were worth M. 640,358-41, or M. 108,305-39 more | thousands of tons have also gone from Scotch ports, and 
the improvement in dry coal, semi-bituminous and anthracite, | than during the same month in the year before. The different | inquiries are now circulating in the Midlands. A hardening TF 
may be credited to the American strike, and even a general or | articles of export consisted in :—Cutlery, M. 378,759; hardware, | of prices is therefore taking place in the chief British coal centres, 
partial settlement will not alter conditions for a time, as coal- | M. 36,877-30; half-silks, M. 203,901.29; surgical instruments, but this seems likely only to be temporary so far as American 
owners are well sold forward. It is computed that sales have been | M. 12,733-18 ; sundries, M. 8087-17. During the third quarter of | affairs are the cause. Engineers and other consumers across the } 
effected on American account for close upon 100,000 tons. | 1902 expor:s were worth M. 1,940,917-01 ; during the same period Atlantic appear now to be in even a worse plight than was the case of 
Swansea has had quite a spurt in its coal trade of late. Last week | last year, M. 1,771,336-75; the increase thus amounted on in our own country in the historic lock-out of 1893, when for the mv 
over 7 7,000 tons coa] and patent fuel were despatched. Canada | M. 169,580-36. Value of export from the consular district of | greater part of sixteen weeks scarcely a ton of coal reached the sur- on 
took 6300 tons ; America, 11,800 ; France, 25,000 tons ; and Russia | Berlin to United States of America was, during the third quarters | face in some of our principal coalfields. It has been calculated siol 
and Italy figured well. ; of the past five years, as follows :—1898, M. 6,626,819 ; 1899, | that 630,000,000 tons of coal are now used annually throughout the 1 
Patent fuel showed last week a marked improvement at Swansea | M. 8,475,308 ; 1900, M. 7,472,627 ; 1901, M. 9,335,783 ; and 1902, | world, of which amount 148,000,000 tons are consumed in the Me 
by the despatch of 18,000 tons. Anthracite prices, as might be | M. 11,139,221. United States and 140,000,000 in Great Britain, whilst further cor 
expected, are firm, best malting selling freely up to 26s. The| Though winter is coming on over here much more quickly than calculations place the coal burnt annually in the world as the 
latest Swansea quotations are :—Best malting, 25s. to 26s.; seconds, | was expected, and may almost be said to have alread begun, as | equivalent to 1,230,000,000 horse-power. We notice that Professor En 
25s. to 263.; big vein, large, 25s. to 26s.; red vein, 22s, to 24s.; | the last two weeks have been uncommonly cold, yet the business | Lapworth, speaking at Birmingham this week as president of the Hin 
machine-made cobbles, 26s.; ditto nuts, 26s. to 27s.; rough and | in coalon the Rhenish- Westphalian market remains unsatisfactory, South Staffordshire and East Worcestershire Institute of Mining . 
fine peas, Ils. 6d. to 12s.; rubbly culm, 5s. 3d.; duff, 3s. 6d.,| and at several pits the working hours have been reduced. | Engineers, estimates the duration of the coal resources 0 M. 
In the Llanelly anthracite district great briskness prevails. Only | Deliveries in coal, coke, and briquettes from the Rubr collieries | Great Britain at 200 years if mining can be carried on _at he 
one regret is expressed that the harbour is not open, but for the | were, for September of present year, 4,175, t, against | a depth of £000ft. to 4000ft. This should not be difficult, seeing Ki 
present Swansea derives the benefit. Steam coals at Swansea are | 4,151,040 t. in the month before, and against 3,986,880 t. in | that copper is mined in some parts of the world at 5000ft. He 3 
selling at 16s. to 17s.; seconds, 12s. to 13s.; bunkers, 10s. to | September, 1901. draws an imaginary picture of the deep coal mine of the future, re 
10s. 3d. ; No. 3 Rhondda, 14s.; No. 2 Rhondda, 12s. Coke, The Austro-Hungarian iron industry has been just a trifle | which will be reached by inclined drifts or tunnels of six, eight, or the 
17s. 6d. to 19s. 6d.; patent fuel, 14s. 6d.; pitwood, 18s. to 19s. less dull this week than last. Especially in Bohemia several rather | ten miles long. There would have to be two or three tunnels to D, 
_ Newport shares strongly in improved coal conditions, and the | large contracts for delivery in the present quarter have been each mine, similar in construction to railway tunnels, with double : 
improved prices of the leading coals are maintained ; the advance | secured, and negotiations have also been carried on concerning | lines of rails, and served by electric locomotives. In these exten- 
generally is from 9d. tols. In the Cardiff district there has been | further orders for next year. Stocks have decreased at some | sive mines he considers 7000 or 8000 men will be employed, and 8a) 
considerable animation. What appeared like congestion at the | works. The Austrian copper mills resolved to reduce the prices | such mines would in fact be subterranean coal towns, in which the lis 
terminals of the Taft and Rhymney was soon seen, on a late visit, | for copper six crowns per 100 kilos. workers would remain several days under ground. The output Da 
to be steadily drifting to the docks, and the accumulation extend- | Both coal and coke have met with tolerably good request in | would be 30,000 tons to 40,000 tons per day. He “does not pe th 
ing from the Rhymney siding to Bute, Penarth, and Barry, was a | Austria-Hungary, and brown coal is very briskly called for, and | this prospect an extravagant assum tion as to the capacity an we 
notable one, _Showing at a glance the large and varied industry, deliveries have considerably increased of late; from September triumph of engineering science.” e may add that the American ga 
Monmouthshire collieries and old ironwork centres figuring well. | 14th to 20th 570 t. more have been shipped than during the | coal area is 222,500 square miles, as against 9000 for Great Britain, dr 
Cardiff, I hear, will share largely in the American business already | same period the year before. Winter quotations have not yet been | though our mines are much deepgr. America uses 3907 coal-cutting es! 
done. It was stated this week that the Elder Dempster Line, now | fixed, but a rise is likely to take place in a week or two, machines in mines, whilst we use 311, or less than 10 per cent., th 
in the ownership of collieries at Maesteg, will shi tons to New| The accounts given of the business on the French iron market | though our number is increasing. It is comforting to see from the be 
York or Boston, and this week Johnston Line to Boston. Gooi | are still unfavourable on the whole, employment being irregular, | annual conference of the Miners’ Federation this week that there it 
fixtures for these and others have been made late upinto November. | and the tendency very much inclined to weakness generally, is not likely to be any material alteration in the British gp 
It was reported in Wales this week that the market price of | Though not exactly brisk, the tone of the Belgian iron market is | position until the termination of the present agreement at the en 
Recent tenderings ! of 1903. 


Welsh coal in New York is 15 dols. per ton, The sensitive pulse ' yet fairly lively and more healthy than before. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 25th. 

bat the United States Steel Corporation 
ag carried its case to a successful termination for 
a conversion of stocks into available funds, 
ee oedinar extensions and improvements will 
- carried out. The most extensive outlay will 
jo at McKeesport, Penn., where the existing mills 
to be thoroughly modernised by an expendi- 
ture of 12,000,000 dols., which has already been 
appropriated for that purpose. ~ Ths United 
states Steel Corporation is now in a stronger 
fnancial position than ever before, Its current 
quick assets or working capital is estimated at 
hetween 225,000,000 dols. and 250,000,000 do's. 
The actual cash account is in excess of 60,000,000 
_ Yorkers are now thoroughly aroused as to 
the necessity of building a canal which will restore 
the threatened commercial supremacy of this city. 
The latest proposition is to reconstruct the Erie 
Canal to be of sufficient size to permit passage of 
poats 150ft. in length, 25ft.. in width, and 10ft. 
draught, with a cargo capacity cf approximately 
1000 tons each, The prism of such a canal will 
not be less than 12ft. deep throughout, and not 
Jess than 11ft. of water in the lock and over all 
The locks will be 310ft. long and 


Now t 


are 


structures. 
9sft, wide. : ‘ : 

Latest reports concerning the tin-plate industry 
in Pennsylvania show that the capital invested in 
round figures is 10,000,000 dols.; the total output 
of tin-plate by the Black Plate Works and Tin- 
plate Tipping Works was 421,000,000 Ib., wherein 
8188 workmen were employed. 

The condition of the steel industry is about the 
same as a week ago ; if there is any difference it 
jsin the increasing inquiries from a good many 
quarters of the country for additional supplies of 
material from abroad. No definite statements can 
be made on this point, but it is quite apparent 
that American consumptive requirements are 
expanding rapidly, and that there will be 
increased dependence upon European sources. 
It is estimated that within the next thirty days 
or six weeks contracts amounting to possibly 
950,000 tons of material will be placed abroad. 
This looks like an excessive estimate of require- 
ments, but good authorities confirm the state- 
ments that the present requirements will at least 
equal that limit. The requirements for steel rails 
are very heavy. Prices are kept at 28 dols. per 
ton. Quite a number of railroads, which have 
been delaying the placing of orders, are now 
showing anxiety to secure stock for next year’s 
track laying. 

Prices have still an upward tendency owing to 
the demonstrated inability of home sources of 
apply to meet the pressing demand. Large 
quantities of plate and structural material are 
needed for winter consumption. Efforts are 
being made by manufacturers here to come into 
more intimate relations with manufacturers 
abroad as regards shipments in the placing of 
orders. Bessemer pig has advanced. Billets are 
up 1 dol. per ton, but there is a rumour abroad 
that both these products will decline in price 
somewhat under the anticipated supply of billets 
from across the water. Bar, sheet, skelp, and pipe 
mills throughout the country are all busy, and most 
of them are securing additional business, or are 
having additional business offered to them. The 
tone of the market is very strong, and manufac- 
turers recognise their inability to take care of all 
the business that is in sight. An agitation is in 
progress among the people of the West, which has 
for its object a scaling down of tariff duties. 
Republican politicians are almost a unit against 
this policy, and the President is now making a 
tour of nineteen of the north-western States, 
probably with a view to ascertaining the truth in 
regard to public opinion upon this vital matter. 

Statements regarding the production of anthra- 
cite coal are conflicting. A slight increase is 
evidently taking place. The miners are holding 
out. Very few are returning to work ; necessities 
for both anthracite and soft coal and coke are 
increasing, and the condition is serious, Quite a 
number of furnaces are getting down to their yard 
floors as to supply of coal and coke, and will have 
to suspend oobenk up unless matters soon change. 
Even were there is a sufficient supply of coke, the 
railroads are unable to make prompt deliveries, 
The general business situation is most satisfactory. 
Industries everywhere are apr mo with very 
few exceptions ; the volume of business this year 
is larger than last. The present requirements for 
pipe for oil, gas, and water are very heavy, and all 
plants engaged on these specialities are crowded 
with work, 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 


Mr. 8. B, CortRELL, the engineer and manager 
of the Liverpool oesshend Welbon, has been 
invited to give evidence before the committee 
on the Central London Railway and its exten- 
sions, 


WituiamM )=Scorr TaGcart, M.I. Mech. E., 
Mem. German Society of Engineers, for six years 
consulting engineer and expert on lubrication to 
the Vacuum Oil Company for the Continent of 
Europe, has joined the Henry Wells Oil Company, 
Imperial Oil Works, Manchester. 

Mr. Pattie Dawson, Assoc. M. Inst. C.E., 
M.I. Mech. E., M.I.E E., requests us to state that 
he has become a partner in the firm of Messrs. 
Kineaid, Waller and Manville, and that the busi- 
ness of consulting engineers will be carried on by 
them at 29, Great George-street, Westminster, 
under the name of Kincaid, Waller, Manville, and 
Dawson, 

Messrs. JOSEPH PEACE AND Co., Limited, steel 
saw and tool manufacturers, of Sheffield, estab- 
lished in 1710, have accepted the tender of Messrs. 
David Ashton and Co., Neepsend, Sheffield, for 
the complete equipment of machinery at their new 
works, Rutland-road. These works will be run by 
gas engines, one being of 90 brake horse-power for 
drivi the grinding machinery. he new 
establishment will allow of a much greater output 
than the former works, the machinery used will 
. of the heaviest and most modern description of 
13 C’ass. : 





THE PATENT JOURNAL. 


Condensed from “ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 
§@~ When inventions have been ‘‘ communicated ” the 


name and address of the communicating party are 
printed in italics, 
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as sh Recorpina System, F. C. Harrod, Birming- 

ham. 

20,815. Go_r Ciuss, T. H. Ades, London 

20,816. CoveRIne BILLiaRD TaB.e3, E, A. Pilkington, 
Manchester. 

20,817. Frerp Gun Carriaog, F. T. Fisher and F. W. 
C. Dean, London, 

20,818. KNUCKLE JomntT Mecuanism, F. T. Fisher and 
F. W. C. Dean, London. 

20,819. TRAVELLING Brakes, F, T. Fisher and F. W. C. 
Dean, London. 

20,820. Gun Spapes, F.T. Fisher and FI. W. C. Dean, 
London. 

20,821. Firup Gun Carriace, F. T. Fisher and F. W. 
C. Dean, London. 

20,822. Traversinc Fietp Gun Carriacss, F. T. 
Fisher and F. W. C. Dean, London. 

20,828. Gun Carriaces, F. T. Fister and F. W. C. 
Dean, London. 

20,824. Winpows fur Hansom Cap;3, R. T. 
London. 

20,825. Scuoo. Sviares, J. Hutchinson, London. 

20,826. Puriryina AckTvYLENE Gas, J. MeNally, 
London. 

20,827. Pwecmatic Tires for Cycies, G. H. Hastings, 
London. 

— ScrREwina Macuings, J. Mackie and R. Kirk, 

ast. 





Lewis, 


20,829. CoIN-CONTROLLED Macuings, E. de Kleist, 
London. 

20,880. ToNE-conTROLLING Device, E. de Kleist, 
London. 

20,831. Metuop for Fasteninc Taps, J. Roberts, 
London. 

20,832. Securrnc Winpow Frames, F. N. Vivian, 


London. 
20,833. Pranorokte Action, J. A. Smith, London. 
20,834. Pxgumatic Tires, R. Green, Birmingham. 


20,835. Mixina Liquips, The eneral Automatic 
Delivery Company, Limited, and L. J. Moser, 
London. 

20,836. Matcu-Box, A. P. Negley, London. 

20,837. ManuracturE of Wuexis, C. D. Abel.— 
(Rheinische Metaltwaren und Maschinenfabrik, Ger- 
many.) 


20,838. Evyg-cLasses, O. Imray.—(F. Birkenstein and 
Co., Gerimany,) 

20,839. ManuracturE of Peat Furi, C, F. Schlickey- 
sen, London. 

20,840. Rapip Marker, P, H. Lempriere, Newport, 
Isle of Wight. 

20,841. Aspestos States, T. H. Ibotson and R. Mel- 
drum, East Greenwich. 

20,842. Seats, F. T. Cockane, Sheffield. 

20,848. Curs for PLayinc Briuiarps, J. B. Oakley, 
London. 

20,844. INTERNAL ComBusTION Enarngs, J. A. McMullen, 
London. 

20,845. AuTomaTIc STAMPING Macurngs, C. H. Krieger, 
London. 

20,846. ADVERTISING Device, J. M. Smith, London. 

20,847. WATER-SOFTENING ApPaRaTvs, 8S. W. Wilkinson, 


London. 
20,848. Pyrgumatic Fiog Cutters, J. T. McGrath, 
London. 


20,849. Compressep AiR Brakes, L. Kirchner and J. 
Handschin, London. 

20,850. Apparatcs for Convryina Grain, W. Meyer, 
London. 

20,851. OsTarnine Acips from Movassks, H. Schrader, 
London 

20,852. Prosectiies, C. V. Scho, London. 
853. Apparatus for Drvina StkaM, H. McPhail, 

London. 

20,854. Lockinc Device for Bicycigs, A. Morrison, 
London. 

20,855. Manuracturgof Lace Work, A. C. E, Werbeck, 
Londcn. 

20,856. MecHANISM for Currine Topacco, G. Calberla, 
London. 

20,857. Makina Sutpuate of Atumina, A. Tedesco, 
London. 

20,858. Macutnes for Carnpinc Friocks, 8. C. R. 
Gauntlett, London. 

20,859. AUTOMATIC PIANOFORTE-ORGANS, J. P. Canovo, 
London. 

20,860. Enornes, W. and J. Jamieson, London. 

20,861. APPLIANCES for SANITARY TOWELS, K. B. French, 
London. 

20,862. Burners, W. E Gray, London. 

20,863. ATTACHING Sconces to WALLS, A. van Hooy- 
donk, London, 





25th September, 1902. 
20,864. Spxep Reoister, J. R. Williams, Crowhurst, 
Surrey. 
35. BRAKES for T. Main, 
G'asgow. 


Tramway Cars, 


chester. 

20,867. Section Cuatn Cover, W. H. Woodall, Flixton, 
Lancs. 

20,868. Measures for D. John, 
Cowbridge. 

20,869. FasTENING CARRIERS to WEAvVINGS, A. Koehne, 
Barmen, Germany. 

20,870. WaTEeR BaLiast Tunngt, W. H. Hetherington, 
Sunderland. 

20,871. Batreries, M. Sutherland and E. Marcuson, 
London. 

20,872. SELF-REGISTERING WEIGHING 
McIntyre, Glasgow. 

20,873. Brakes for Tramway Cars, 8. H. Heywood, 
Manchester. 

Economisers for Lime Kins, T. Ryan, 
Liverpool. 

20,875. Game, A. Millward, Manchester. 

20,876. Preventine Siucs EaTIneG Pianta, H. Brace- 
well, Glasgow. 

20,877. SprRinG 


ow. 

20,878." Movutpine ArtirictaL Strong, J. C. Quinn, 
Liverpool. 

20,879. TIMBER-DRYING AppPaRaTus, A. Gray, Sutton, 
Surrey. 

20,880, Ho.prrs for Borries, W. Long, Woolwich, 

20,881. Hay and Straw Presses, G. Woodville, Man- 
chester, 

20,882. Macuings for Partne and Sertina Epass of 
Boot Souks, A. Keats and F, Clewlow, Brocton, near 
Stafford. 

7 Bicycte Trres, A. Keats, Brocton, near 

ta 


MILK VENDORs, 


Macaring, D. 


Hoox for Harness, J. Gardiner, 


ord, 
20,884. Toses for Pygumatic Trees, W. Marsh, 
Lytham. 
20,885. Sars, W. Lee, Leeds. 
— Lire - auarD for ELgctric Cars, E. Palmer, 
OW. 
20,887. Apparatus for Sia@nauiinc, R. J. Sheehy, 
Manchester. 
20,888. Piers, W. G. Rennie, Glasgow. 
20,889. BRAKE - OPERATING APPARATUS, 
Glasgow. 
20,890. Topacco Pipks, M. A. Friedlander, Glasgow. 
20,891. FLat-BepD PrinTiING Macuings, T. Cossar, 
Glasgow. 
20,892. Toy Ratries for Cartpren, E. G. Garden, 
Bristol. ; 
20,893. Propuctne Gas, P. F, Maccallum, Helensburgh, 
Dumbartonshire, Be 


J. Hines, 





20,894 Porraste Cases, J. E. Walker, Ledbury, 
Herefordshire 

20,895. AceTYLENE Gas Generators, A. Anderson, 
Glasgow. 

20,896. Poncutse Hoies in Baxtino, W. H. Baxter, 
Leeds. 


20 897. Corset Saigips, C. W. Buckley, London. 

20,898. Firg-cuarp and FenpeEr, Greenwood, J. 
D. Ingham, and Uttley, Ingham and Co., Limited, 
London, 

20,899. Form F. V. Blacka, 
Todmorden. 

20,900. ConpimEnt, L. Classey, London. 

20,901. SacuginG Tips to BituraRp Cues, J. W. Crook, 
Burnley. 

20,902. INKnoLpERS, H. Ke’sey, London. 

20,903. Brarinas, A. J. Boult.—(S. 8. Eveland, United 
States.) 

20,904. HAMMER - DRIVEN M. A. Codd, 
London. 

£0,905. Overcoats, B. Birnbaum and Son, Limited, 
and H. B. Birnbaum, London. 

20,906. UMBRELLA, L. Hallen, London. 

20907, Steam Toureines, A. W. and Z. W. Daw, 
London. 

20,908. Boot Macuine, F. 
Wildy. London. 

. Process of REpRopuctNG Drawinas, H. Evans, 
London. 

20,910. SosstiruTe for Inpia-RuBBER, W. Prampolini, 
London. 

20,911. Prayine the Gamg of TaBLe Tennis, A. 8. 
Alexander, London. 

20,912. Knirrep Bopicr, E. Knott, London. 

20,913, Steam SoppLy to WaTER SorreneRs, W. Boby, 
London. 

20,914. Rock Draitis, A. D: W. Foote, London. 

20,915. Manuracturg of SutpHuric Acip, J. Y. John- 
son.—(The Badische Anilin and Soda Fabrik, Ger- 
many.) 

20,916. Motor CapaBLe of AcTING asa Pump, L. M. 
A. Butin, London. 

20,917. PacktnG Macuines, P. A. Newton.—(7he 
American Tobacco Company, United Stat-s.) 

20,918. Latrices for Doppigs, H. Jowett and A. Dover, 
London. 

20,919. Composition for Heatinc Purposss, H. 8, Hat- 
field and F. M. Lewis, London. 

20,920. Umpreias, R. W. Barker.—(S. Sala, Spain.) 

20,921. Rartway Froos, H. H. Lake.—(H. B. Nichols, 
United States.) 

20,922, Mmratiic Coatines, H. H. Lake.—(Fabrik 
Chemischer Praeparate von Dr. R. Sthamer (vormals 
Sthamer, Noack and Co.), Germany.) 

20,923. ADsusTING ELxecraic Lamps, A. Huber, jun., 


of Porntinc TOooLs, 


Screws, 


W. Warmington and D. 


on. 
20,924. TapLe for Tarte Tennis, J. B. Oakley, 
London. 
20,925. VeLocirgepEs, Rudge-Whitworth, Limited, and 
J. V. Pugh, London, 
20,926. GARMENT ApsusTeERs, A. Aufho!z, London. 
20,927. Trunks for Warprosgs, J. and R, J. Foot, 
mdon. 
20,928. Cuarr Cutters, S. B. Bamford, London. 
9. SeparaTING Oxyorn from Arr, J. Lyle, 





sondon. 
20,930. Process for Sme.tine Iron Orgs, E. Servais, 


20,931. Exectric Firg-atarms, R. F. 8. Venncr, 
London. 

20,932. MgasuRiNG Liquips, J. F. Wahlers and W. H. 
Risch, London. 

20,933. VarnisHEs, G. Tiischel, London. 

20,934. Rorary Enoines, W. P. Thompson.—(The 
McMillan Engine and Machine Company, United 
States.) 

20,935. Brake Device for 
Liverpool 

20,936. Manuracturg of ParerR Baas, La Soci¢te 
Quénard Fréres et Fils, London. 

20,937. DOUGH-KNEADING Mac Hines, L. Durand, New 


Rattways, T. Pollitt, 


York. 
20,938. Pocket Cioar Cutter, A. Miindl, Berlin. 


26th September, 1902. 


20,939. INCANDESCENT Lamp, T. Quartermaine and H. 
Knight, Buxton, Derbyshire. 

20,940. Dynamo ELectric Macuings, J. Atkinson, 
Marple. 

20,941. CLrornes Ling Fastener, T. F. Lakeland, 
Preston. 

20,942. Iscunators for Pouttry, G. W. Phipps, Bir- 
mingham. 

20,943. PortaBLE Stanps for Swises, W. Cutler, Bir- 
mingham. 

20,944. SETTING out JormngR’s Work, R. J. Smith, 
Manchester. 

20,945. Bearinos for Suarts, &c, R. Bridge, Man- 
chester. 

20,946. ConstrucTION of Fiy Catcuer, H. 8. Rowton, 
Manchester. 

— More Trap3, J. Boberts, Wednesfield, Staf- 
‘ord, 

20,948, Carryine Pens in Pocket-Bocks, H. C. Wat- 
son, Glasgow. 

20,949. CLeantinc Wire Ropgs, R. 8. Gilmour, Glas- 


gow. 

20,950. Smoxrne Pipgs, W. Metcalf, Glasgow. 

20,951. Locomotive Gun Bartrerizs, P. R. de F. 
d’Humy, Liverpool. 

20,952. Jorners’ CRAMPs, 
Sheffield. 

20,953. Tarcets, J. Peters, Liverpool. 

20,954. SHow-caRp, R, L. Watson, Bradford. 

20,955. InpicaTING StoppiInG Puiacrs for Trains, A. 
Furness, Sheffield. 

20,956. Firg-LicHTERs, T. Oldfield, J. A. Schofield, and 
S. Greenwood, Halifax. 

20,957. Drarn-pipz Jomnts, W. H. Astbury, Notting- 
ham. 

20,958. Apparatus for Mgasurine MILK, I. Bell, Ban- 
bridge, Co. Down. 

20,959. Wgeavinc Looms, A. Smith and 8. Jackson, 
Keighley. 

20,960. Friction Motion for Sizine Macuines, H. 
Francis, Blackburn. 

20,961. Boat-suPPORTING AppaRaTus, F. S. Pett, 
Dover. 

20,962. Prgumatic Tirg, W. Smith, London. 

20,963. Fitms for Caméras, D. Mackie, Newcastle-on- 


G. Clark and T. Turner, 


Tyne. 
20,964. PNEuMATIC Brake for Morors, 8. Griffin, 
ath. 


Bath. 

— Topacco Pipgss, D. Thomas, Pont-yr-hyl, 
lam. 

20,966. “Poto” TimeKkEEPiIne Wartcu, A. P. Roger, 


Guernsey. 

20,967. Ticket Puncues, W. A. McNutt, Glasgow. 

20,968, CanTRIFUGAL SEPARATORS, P, W. Lindberg, 
Glasgow. 

20,969. Tapes, J. M. Calton, Glasgow. 

20,970. InsuLator, H. Kerkmann, juao., Glasgow. 

20,971. WaTER-TUBE BoILer, G. H. Tregaskis.—(A. 
Simmons, Sumata.) 

20,972. INCANDESCENT MANTLE Burners, J. Gell, 
London. 

20,973. AmRIAL Motor Car, J. Yates, London. 

20,974. Drepeine Apparatus, G. B. Wilson, London. 

20,975. ImpLemMENT for Lirtrnc FLoors, F. B. Wells, 
London. 

20,976. BRAKE MecuanisM for Cycies, W. Smith, Bir- 
mingham. 

20,977. ANTI-VIBRATION Devicr for Cycies, W. Smith, 
Birmingham. 

20,978. Ho_prr for MEnpIne Woot, F. W. Amsden, 
London. 

20,979. CHILDREN’s Mart Carts, D. and J. J. Simpson, 


on, 
20,980. Ca1LpREN’s Carriaags, D. and J. J. Simpson, 
London. 
20,981. Smeitine Orgs, N. C. Cogkson.—(7. C. Sander- 
son, United States ) of, : 





20,982. Exsurine Sarary in Cycie Ripise, A. Emery, 
London, 

20,983. Aun VaLve for Cycie Tirgs, T. C. Thomas, 
T ondon. 

— Coxe Conveyors, G. and A. Little, Birming- 
ham. 

20,985. Takinc Paotocrarus, B. J. Collingwood, 

mdon. 

20,986. Device for Votinc by Bauior, W. T. Odhner, 
London. 

20,987. OrpgRATING VALVES, Dumber, Limited, and H. 
Belcher, London. 

20,988. Comn-rerkp Apparatus, H. N. Ward, Hastings. 

20,989. KNEE Pap for Cas Daivers, J. Altman, 
London. 

20,990. Corset, F. Haas, London. 

20,991. Trap for Catcnine Birps, H. Coates, Hollesley 
Bay, Suffolk. 

20,992. Rance Finvers for Riries, A. A. Common, 
London. 

20.993. GRINDING Buckley, 
London. 

20,994. Fore-carriaces of Ventcies, A. H. Game, 
London. 

20,995. Toys, F. Dean, London. 

20 996. Exatng Governors, C. Kuhlewind, Loadon. 

20,997. TraveLLeRs’ Casgs, J. Bock, London. 

20,993. DeTeRMINING the LUBRICATING PROPERTIES of 
Liquips, K. Wilkens, London. 

20,999. Lusricatine AppaRaTos, A. Lefebvre, jun., 

vondon. 

21,000. Lay Figures and Sxirt Stranps, J. F. Gems, 
London. 

21,001. Currers for Rippine Sritcues, F. L Marshall, 
London. 


Macuingery, J. F. 








21,002. Raitway Crossincs, &c, G. Mc. Ervin, 
London. 
21,003. F.Loatine Dry Docks, A. C. Cunninghim, 


London. 

21,004. DisPLAYING ADVERTISEMENTS, A. F. Spooner.— 
(Z. Rain and H. Boldes, France.) 

21,005. Puriryinc TREATMENT of Water, W. B. Hardy, 
London. 

21,006. AppaRaTus for MaLtinac Purposss, J. Jinicke, 
London. 

21,007. Screw Propetiers, W. T. Radcliffe, Liver- 


pool. 

21,008. TypEwRiTInc Macuinz, B. J. B. Mills.—(//. ¢. 
Adams, United States.) 

21,009. SpegD Gear, F. Mitchell and H. A. Spain, 

mdon. 

21,010. Cups, G. V. Rowden, London. 

21,011. LunRicaTING APPARATUS, A. Lefebvre, jun., 
London. 

21,012. Gas Burners, H. J. Haddan.—(S. N. Wolp and 
Co., Germany.) 

21,013. Apparatus for PLayinc Games, A. Weintraud, 
London. 

21,014. Maxine Gas, J. Dougall and A. H. Godwin, 
London. 

21,015. AppaRaTus for FittERInc Water, J. Howard, 
London, 
21,016. Knirrep Fasric, G. W. Johnson.—(R. W. Scott 
and L, N. D. Williams, United States ) 
21017. Propuctnc Hyprocyanic Acip, W. Feld, 
London. 

21,018. PHOTO-ENGRAVED PLaTEs, D. Cameron-Swan, 
London. 

21,019. ConTROLLING Scpmaringes, &c, M. Wilson, 
London. 

21,020. Lock Hasps of Portmanteavs, H. W. Chubb, 
London. 

21,021. ELECTROLYTIC 
London. 

21,022. ApsusTaBLE SPANNER and WRENC#, A. W. £ mith, 


Apparatts, G. J. Atkins, 


ondon. 
21,023. Sprrit-stcwine Lamp, T. and J. T. Warwick, 
London. 


27th September, 102. 


21,024. Sarety Stanp for Gas Irons, J. 8. Gray 
Leith. 

21,025. Practne Foc Sicnats in Position, W. Barton, 
Bolton. 

21,026. AUTOMATiC( 
Hastings. 

21,027. Propuctne Sounp, J. A. Jackson and W. B. 
Barker, Liverpool. 

21,028. ConstrccTion of Tramcars, C. H. Wilkinson, 
Huddersfield. 

21,029. Razor Strrops, J. Helliwell, Keighley. 

21,030. RecrprocaTina Stairways, J. K. 
Stockton-on-Tees. 

21,031. Trays fer Disptayinc Sameies, W. Ward, 
Birmingham. 

21,032. Pepats and Cranks of Cycias, E. J. Twigg, 
Birmingham. 

21,033. InrERIoR Surraces of Pumrs, H. C. and A. A. 
Webb, Birmingham. 

21,034. InreRNAL ComMBUSTION Enoings, R. F. Hall, 
Birmingham. 

21,035. PREPAYMENT Gas Meters, E. Long, Man- 
chester. 

21,036. Brrvers for Stoves, J. Mason and S. Nuttall, 
Manchester. 

21.037. TELEGRAPHIC TRANSMITTER, J. W. McDonald, 
Glasgow. 

21,038. Car Srat, J. N. Brunner, Glasgow. 

21,039. Brakes, A. Kelly aad C. D. b, Hansen, Glas- 


Motor Vsnicie, F. Bernett, 


Cooper, 


gow. 

21,040. Preparinc Monosrom-tnpico, A. Rahtjen, 
London. 

21,041. Fritrmses for Sasuges of Winpows, P. Orr, 
Glasgow. 

21,042. Game, W. E. Sauerbier, Paris. 

21,048. Tag TeLraRamic Tarcet, T. Scully, Water- 
ford. 

21,044. Roap Locomotives, J. H. Mann and Mann's 
Patent Steam Cart and Wag m Company, Limited, 
Leeds. 

21,045. Crane and Crasp Equipmext, C. Maitland, 
Glasgow. 

21,046. InpicaTING SpeeED of Veutcues, D. B. Foster, 


Leeds. 

21,047. Drums for Hotp1ne CaBxgs, H. Sutcliffe, Man- 
chester. 

21,048. Makinc Lozencss, J. W. Morton, Wishaw, 
Lanarkshire. 

21,049. Cycite Cuatns, W. E. Heys.—(Terrott and Co., 
France.) 

21,050. TRAILING 
Coventry. 

21,051. Swirtcu for Ececrricat Purposss, R. H. Jones, 
Colwyn Bay. 

21,052. Packine Cass for Ecos, W. C. King, Liver- 


Cars for Cycrzs, G. Tansley, 


pool. 
21,053. CenTRIFUGAL Macuings, J. W. Macfarlane, 
Glas 


gow. 

21,054. AcETYLENE Gas GENERATORS, J. Bartlett, 
London. 

21,055. FREE-WHEEL CycLe Gear, W. E. Heys.—(Terrot 
and Co., France.) 

21,056. Borris, A. Harrop, Manchester. 

21,057. Construction of CerLinas and Fioors, J. Har- 
rop, Sheffield. 

21,058 Temporary Loosk SHear Brypers, J. F. Cordes, 
Glasgow. 

21,059. StINGLETREE and Horse Detacuer, A. D. Mad- 
dox, Kingston-on-Thames. 

21,060. Burtp1ine Biocks, P. R. J. Willis.—(J. Bedell, 
United States.) 


21,061. CoLLAPsIBLE JumPING Sueet, A. Dinger, 
London. 

21,062. APPLIANCE for Storinc GARMENTS, J. Wightor, 
Dundee. 

21,063. Device for Cuttinc Harr, R. 0. Griife, 
London, 


21,064. Putverisinc Macuings, A. J. Boult.—(W¥. A. 
Kinemann, United States ) 

21,065. Matrressks, T. Gibbons and W. Crofts, 
London, 

21,066. Raitway Pornts, H. A. O. Adrain and H. C, 
Chambers, London, ‘ 
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21,067. CLosgts, B. G. Wilmer, London. 

21 "068. Arr-TicHt Cans, W. Waller and H. T. Flower- 
Ellis, London. 

21,069. Waren in Bvurrer Texster, T. Carroll, 


Dublin. 

gag for Hgts of Boots, F. H. Graydon, 
ndon. 

21 poem Printing and Currine Macurnss, J. W. Potter, 

ndon. 
21,072. Winpows, W. Pick, London. 
21,073. INTERNAL CompBusTION Motors, J. Dunlop, 
kburn. 
21,074. Wearine Apparg., A. W. Steele, London. 
21,075. FLExreLe METALLIC Tusrne, W. i. K. Bowley, 


don. 
21,076. FLEXIBLE Metattic Tusine, W. H. K. Bowley, 
ndon. 
21,077. FLExrBLE Metautic Tusrine, W. H. K. Bowley, 


ndon. 

21,078. Apparatus for Propvucine Stet, A. Reynolds, 
London. 

21,079. Pigatinc Accorpions, E. C. Toller and L. 
Goldsmith, London. 

21,080. EXPLOSIVES, F. von Schaller, E. Pfestroff, and 
3. E. oe London. 

21,081. INTERLOCKING TRANSPORTABLE Hot, T. D. 
Falconer, London. 

21,082. Trwg-stamPpinc Devices. G. G. Blackwell, 
fons and Co., Limited.—(J. C. Wilson, United 


States.) 

21,083. StretcHinc Fiexrpte Mareriars, W. P. 
Thompson.—(M. H. ae France.) 

21,084. Rorary Pumps, A. Gyigyi, Liverpool. 

21,085. REMOVABLE BELT Fastentnes, R. Danvin, 
a 

21,086. Riries, J. Schlager, Liverpool. 

21,087. Formmnc Macaings, A. J. Cleveland.—(&. W. 
Brackelsberg, Germany.) 
21,088. Treatment of Cotron Sgxps, J. W. C. Stanley 
and The Cotton Seed en ag Limited, London. 
21,089. CoIN-rFREED MACHINES, Campion and J. Fox, 
London. 

21,090. Automatic TELEGRAPH TRANSMITTERS, J. Gell, 
London. 

21,001. Makrna Taga, W. Tatham and C. R. Wright, 
London. 

21,092. TRIPLE-EXPANSION VaLve Gear, G. Thornley, 
London. 

21,093. Stgam Enarngs, G. Thornley, London, 

21,094. BreakinG Coat, A. G. Brookes.—(P. B. Bradley, 
United States.) 

21,095. SasH-winpow, A. Possekel, Schimeberg, near 
Berlin. 


21,096. Pacxrne Tra, H. B. Trotter, London. 

21,097. MuLTi-cotouR Prixtine, G. R. Hildyard, 
London. 

21,098. Pruvrine, G. R. Hildyard, London. 

21 rowed Hotper for Leap Traps, E. 8. Carey, 

mdon. 

21,100. UNPUNCTURABLE Pneumatic TiRg, E. A. Hilder, 
London. 

21,101. CoIN-FREED MecuanisM, W. K.-L. Dickson and 

* KE. Lauste, London. 

21,102. Devices for Muixmse Svucar, H. Winter, 
London. 
a game Sracgs for Crrcusss, C. Planer, 

—, Porous Coxep Caarcoat Bricks, M. Elb, 


on. 
eo Construction of Buckies, J. C. Schmahl, 


on. 

21,106. Natis, C. Hass, London. 

21,107. Removine Deposits from Woop, I. C. Matthew, 
London. 

21,108. Matcusox, T. Heilmann, London. 

21,109. Prayine Batis, E. Kempshall, London. 


20th September, 1902. 


21,110. Garpsen Syrincre and Insect KI.uer, T. 
Alleock, Birming! 
21,111. LupLeMeEnt for Usz in Batt Games, H. J. Roff, 
xton, Lanes. 


21,112. Tramway Pornt Opener, J., S. J., and E. 
Farnsworth, Sheffield. 

21,113. Sarery Guarps for Tramcars, J. T. Pearson, 
Burnley. 

21,114. Seat for Outstpg of Tramcars, G. Turner, 


Man: x 
21,115. Wravine Faprics, W. Kenyon and C. T. Green- 

lees, hdale. 
21,116. Doe CoLttar and Lgap, J. F. Gowans, Liver- 


pool. 

— Trouser HanoeR and StretcueEr, J. D. Bates, 
Bolton. 

21,118, Pyrometer, A. Patterson, Bristol. 

21,119. SrraM-RaIsING Borter, G. E. and J. F. Stead, 


eds, 

21,120. Liguip Arr, R. P. Pictet and The Pictet Syn- 
dicate, Limited, Manchester. 

21,121. NeEpies for THREADING Tapgs, 8. A. Armitage, 
Keig! hley. 

21, th Boxes, R. ~~: London. 

21, 123. Lapgts, G. A. Pickard and J. E. Howarth, 
‘Altrincham. 

21,124. Drivinc Screw Propeciers, J. G. Dobbie, 


Fraser, 
‘ow. 
21,126. Postcarps and Lerrer Carps, 8S. C. Riley, 


Dundee. 
— _ Ravaraisa SLATED Roors, A. and W. Hick, 


‘ow. 
21,125. Sprsninc Frames, J., P., and N. 


21, oo Pagel Merat, C. H. Clifton, Johnstone, Ren- 
21,18, yon Batt, P. M. Matthew and C. R. Crombie, 


ww. 

21,130. sg W. H. Clowes and A. J. Thackray, 
Birmingha 

21,131. rong J. Burrell, G. H. and J. W. Haworth, 
and J. Crabtree, Halifax. 

21,132. AceTYLENE GENERATING, W. Doman and B. 8. 
Streeten, Stourbridge. 

21,183. ACETYLENE GENERATING, W. Doman and B. 8. 
Streeten, Stourbri 

oe BuRNERS for ACETYLENE Gas, G. M. Lauder, 


lasgow. 
21,135. PHOTOGRAPHIC Camera Stanp, E. R. Baller, 


Harroga’ 
21,136. ae Tasies, H. Kress, Lond 
21,137. ApyusTaBLE CHasg, T. Jones and C. Stocker, 


London. 

21,138. Preventine Accipents, W., T. W. H., and P. 
. Philipson, London. 

21 180, —~ for Raistinc Purposss, F. Hessen- 

ndon. 

a, 140, ‘CATTLE Trucks, F. G. Wright and F. W. 
Marillier, Swindon. 

21,141. Watt Framine for Burtprnas, J. W. Moseley 
and . Macnab, Romiley, Cheshire 

21, — rm G. ‘Schneider, Charlottenburg, Ger- 


a1 " Casmanr Stays for Winpows, C. J. Fooks, 

ondon. 

21,144. Suutries for Weavine, H. Birgels, London. 

21,145. Dgoporisation of Tak and Muingrat O11s, 
J Wetter.{The Riitgerswerk-Aktiengesellschaft, Ger- 


ny.) 

21, 140, * Paxsenvina Suaar, J. Wetter.—(M. Weinrich, 
United States 

21,147. ALARM Mecuanisms for Crocks, M. Broch, 
London. 

21,148, Cuarrs, H. P. Clemetson, London. 

21,149. MecHaNnism for KEYBOARD-OPERATED MACHINE, 
D. Murray, London. 

21,150. REVERSIBLE Kyirz CLEANER, D, Appleton, 


on. 

21,151. NON-REFILLABLE Borr.es, J. W. Edwards and 

i. E. Murray, London. 

21,152. Moror-priven Bicycies, G. A. Schoth, 
London. 

21,153, REVERSING REGENERATIVE FurRNAcEs, H. 
Poetter, London. 





21,154. Tire Pressxs, W. Leuscher and C. Thomann, 


on. 

21,155. Sewrne the Sotzs of Boots, G. W. Johuson.— 
(Tr he Moenus Machine Works, Limited, jem 

21,156, APPLYING Woven MarERIA.s to 
Johnson. —(The Moenus Machine Works, "Limited, 
Germany.) 

21,157. Caannet Lips of the Inso.es of Boots, G. W. 
Johnson m.—(The Moenus Machine Works, Limited, 
Germany.) 

21,158. Strrcn SepaRaTine Macarns for Boots, G 
Johnson.—(The Moenus Machine Works, Patel 


Germany.) 

21,159. Compingp Soe CHaNNELLING Macuing, G. W. 
Johnson.—(The Moenus Machine Works, Limited, 
Germany.) 

21,160. Macurne for Courtine Woop Psos for Boots, G. 
W. Johnson.—{The Moenus Machine Works, Limited, 
Germany.) 

21,161. StanTine Apparatus for Guys, A. A. Common, 

mdon. 

21,162. Mosarc LryoLteum Foor Cuors, M. B. Nairn, 
London. 

21,163. CALENDERING Macuings, C. D. Abel.—(Johann 
Kleineweyers Sihne Maschinenfabrik, Germany 

21,164. Roiure Mitzs, C. H. Morgan, London. 

21,165. Boor Protector, A. W. Mantleand J. P. Frisby, 


London. 

21,166. Improvep Deck Cuarr, H. W. Williams, 
London. 

— Fixtnc WIrRk-woveN Matrresses, H. Myer, 


mdon. 
21,168. ImproveD Heatine Srove, J. L. A. Pollard, 
London. * 
21,169. Tramcars, J. Alden, London. 
21,170. PapPgR - FOLDING Macuings, G. Schilling, 
ndon, 
21,171. Exptosives, A. Hough, London. 
21,172. Copy-HoLpERS for TypgwritTers, 8S. L. Engel, 


London. 
21,173. UpHoLsTERED Rartway Carriaass, E. J. Hill, 

London. 
21,174. Exastic Firurp Tursrinss, T. G. E. Lindmark, 
R. Applegarth, 

ndon. 
21,176. Sewrnec Macuiygs, G. H. Scetrini and H. K. 


idger, London. 
21,177. Fritts for Murrs, J. Wilson - Haffenden, 


ndon. 
21,175. PREVENTING FURNACES SMOKING, 


ndon. 
21,178. Appine Macutngs, C. Wales, London. 

a1 ,179. Brarines, J. A. Fjillbiick, London. 

a1 180. Cases with Taryn Taperina Sipes, A. Mauser, 


Liv. verpool. 
21, aad EvaPoRATING AppaRaTus, B, F. B. Sewell, 
Liv 
21, ps as ANTI - VIBRATOR for BurNerRs, C. Marshall, 
21,183, Tre and ScarF Rerarners, R. A. Christophersen, 


mdon. 
21,184. Winpows, R. 8. Reid, London. 
21,185. TELEPHONE ExcHancss, L. E. De Mole, 


London. 

21,186. Boor Trees, W. J. Armes.—(N. Winkle, 
Germany. ) 

21,187. Baee, W. Beeston, London. 

21188. Fastenines for Corrin Lips, E. Middleton, 


on. 
21,189. EXPLosive or BLastine Susstancer, H. Poetter, 
on. 
21,190.. CLEaNING SmootH Surraces, M. Peryer, 
ndaon. 
21,191. Sprsymne Tackug for Fisurne, C. B. Simonds, 


on. 

21,192. Crock Cases, H. H. Lake.—(Hamburg-Ameri- 
Kanische Uhrenfabrik, Germany.) 

21,193. Inpico, G. B. Ellis.—(Société Chimique des Usines 
du Rhine, anciennement Gilliard, P. Monnet, et Cartier, 
France.) 

21,194. Grain Propucts, G. Hudson, London. 

oe 195. ConTROLLING of Torpgepors, A. J. Body, 
London. 


21,196, Locks, J. C. Christensen, London. 

21, 197. Burwers, J. Spiel, London. 

21,198. Sprrit SMootntna Iron, J. Feldmeyer, 
London. 

2, 199. Recorpgrs, E. A. Neubauer, London. 
1,200. EXERCISING Apparatus, G. 8S. Maxwell and G. 
*Nphite, jun., London. 

21,201. AccuMUl.aTOR PLates, M. A. Adam.—(L. Engel- 
mann, Germany.) 

21, poe Dynamo Macutngs, J. H. St. H. Mawdsley, 

ni 
21,203. Pasrems, A. Hands, London. 


30th September, 1902. 


21,204. Looms for Weavine, J. 8. Ainley, Huddersfield. 
21,205. Opgntna of SgaLep Enver orgs, E. J. Lee, 


s. 
——— F.G. Brownand G, W. Eldred, 

mdon. 
21,207. Dustiess Sweerinc Brusugs, J. P. Wiens, 


Glasgow. 
21,208. PRESERVING Mirk, E. H. W. Tripe, George 
Green, near Slough, Bucks. 
21,209. Cowts for Cuimneys, W. J. Furnival, Stoke- 
on-Trent. 
21,210, Rack and Hoxipsgr for Fires, J. 8. Miller, 


Reading. 

21, et — Fawcett, Preston and Co., Limited, and 
W. J Lowry, Liverpool. 

21,212. Gory Cuigeangr, C. F. Dixon, W. Sloan, and 


21, 213, Lowrise Mixers’ pe W. Patterson and C. 
n., Mancheste' 
21,214. Camarsvorton of a Buocks, A. Chew, 
Kei ighley. 
21,215, OpgRaTiIna CycLe Brakes, C. T. B. Sangster, 
Birmin gham. 


21,216. Peworuns Proor Cork Pap, J. Ropei, 
Chickerell, Dorset. 

> REGULATING Switcue;, A. Normanton and F. 
1. J. Me pa oe . 

2 z18. RING CHLORINE, J. Hargreaves, Farnworth- 
in-Widnes, Lancs. ‘ 

21,219. Vatve Gears, P. Pinckney, Swansea. 

21,290, Fags WHEEL CLUTCH Mercuanyism, 8. Phillips, 

irmingham. 

21,221, Sanow Frames, T. Jones, Mancheste: 

21,229. EecrricaL Switcues, A. Ford - : Lloyd, 
Brighton. 

21,223. KnoTLEss CLosine of LacrBoots, O. Meermann, 


ndon. 
21, Tw Tg Briuiarp and Divine Tasies, G. D. Berry, 


21,225. Urmvazs, W. Bell and M. J. Adams, York. 

21, "996, DRIVING Betts, H. Mottram and F. G. Bow- 
man, Manchester. 

21, —— for Hzatina Ovens, W. Graham, Man- 
chester. 

21,228. Motor Cycizs, H. Frenay, Birmingham. 

21,299, Execrric Switcuss, C. Offord and T. H. 

ih, London. 

21,230. Curninc Foopsturrs, C. A. Allison.—(C. B. Trres- 
cot, Onited States.) 

21, 231. FIREPROOF Suutrer, G. W. and H. W. 
Chinnery, London. 

21, * pea ane for Stacine Purposes, J. W. P. Shaw, 


Lae Sexmemo Tops, R. A. Griffiths and H. Mills, 
Woes near Birmingham. 
21,234. Staarixa Envevopes, &c., A. H. Pitney, 


21,240, INcanpEScENT Gas Buryers, F, W. Howorth. 
—_+(The Beleuchtungs-Industrie Paul Flor, Germany.) 
21,241. Branpine Fup, T. H. Brown and I. E. Staples, 

London. 
up iaamnaeaaal of Oxyorn Gas, W. C. Hughes, 


21,2438. Heatina Apparatus, 8. H. Berry and A. W. 
ith, London. 

21,244. Securinc RuppER TrrEs to Wauexxs, H. Pan- 
zetta, London. 

21, o— Speep Governors and Braxsgs, T. 8, Cowper, 


on. 

21,246. Corsets, C. Bauer.—(C. A. Hoefftcke, Holland.) 

21,247. Fittinc Loom Suurtries, A. G. Brookes.— 
(Northrop Loom Company, United States.) 

21,248. Non-sLippInG HoRsksHoRs, A. 
London, 

21,249. Bram Compass, A, W. Prescott, London, 

21,250, ExpLosion Motors for Venicies, V. Kaplan, 


ndon. 
21,251. Ganeenen Bost, G. D. Wallis and W. H. Carey, 
Nottingham. 
21, pes eee Lusricators, M. and T. Duncan, 


a1 at i® Game PLAYED on a Boarp, A. McLeod, 

mdon. 

21,254. CanpLesTicks, W. Nicol and J. H. Stewart, 
London. 

21,255. Pezzte and Game Apparatus, J. Dorgan, 
London. 

21,256. Praintinc Prorocrapnus, R. Harper and P. G. 
ge London. 
1,257. Harr Curiers, J. Drapier and P. Dubois, 
"eo 

21,258. WasHina Macuings, W. H. Laidlaw and J. 
Fraser, London. 

21,259. Lirg-savinc Apparatus, W. A. Nickerson, 


Moore, 


London. 

21,260. SmaLt-arms, H. H. Lake.—(/. M. Browning, 
United States.) 

21,261. Tarcerts, O. von Kleszky, London. 

21,262. TaBLe Decoratina, H. J. Ellis and 8. Saunders, 
London. 

21,263. Currina Paper, H. H. Lake.—(C. B. Cottrell 
and Sons Company, United States.) 

21,264. Foorsact Carrier, A. L. Hall, London. 

21,265. DrmEct-actiInc Pumps, R. and E. Bryan, 
London. 

21,266. AcETYLENE Gas Generators, T. E. Clark, 


ndon. 

21,267. SecreT ELEcTRIcAL I[NTERRUPTER, E. Zay, 
ndon. 

21,268, Cuan Links, A. Drost, London. 

21,269. P1ano-ziTHER, C. Rehbock, London. 

21,270. Means for CoLtectina Corn, E. C. Harvey, 
ndon. 

—_ DistILLine ALconoLic Liquips, C. W. Ramsey, 


on. 

21,272. MANUFACTURING GLass Recepracies, W. Moore, 
London. 

21,273. STzaAM-HEATING System, D. M. Nesbit and W. 
Clowes, London. 

21,274. Incanpgescent Gas MANnTLEs, W. W. and M. A. 
Adam, London. 

‘eo Horstina Apparatus for Vessets, S. Lake, 


21,276. Fimuva Mgcuanism, V. C. Tasker, London. 

21,277. Spgep Gear for Drivine Cycixs, J. Yule, 
London. 

21,278. UNDERGARMENT for Lapims, G. Kridel, London. 

21,279. INCANDESCENT ELectric Lamps, T. H. Lowden, 


21,280. Mzans for Storppinc Motion, M. 8. Okun, 
London. 

21,281. Rotary Enornes, M. 8. Okun, London. 

21, 282. CLOTH-cUTTING Macutne, N. Garland, London. 

21, 283, MANUFACTURE of Bricks, W. Goulton, London. 

21,284. MANUFACTURE of ANTHRACITE Durr, W. Goul- 
ton, London. 

21,285. PasseNcgR Conveyors, D. A. Casalonga, 
London. 

21,286. UnLoapine Apparatus, F. B. Kindl, London. 

21,287, Curmyry Tops, W. Harrison, London. 

— — FACTURE of ProvecTILEs, M. Weiss, 

21 289. ‘Disrrxstso Apparatus for Liquips, 8. W. 
Moran, 

21,290, Leeman G. H. Ricke, London. 

21,291, Topacco Pipr3, A. Berninger, London. 


21,292. Hyprautic Presses, H. V. von Z. Loss, 

London. 

21,293. Preparation of Fisn Foon, J. Davidson, 
ndon. 


21,294. Preservinc Juices, D. Sandmann and G. 
Eichelbaum, London. 

21,295. Watmer Gavoags ,E. J. Odénius, London. 

21,296. ComBIne MAcuHINEs, H. Sefton - Jones.—({La 
Société A. Motte et Cie., France.) 

21,297. Treatinac Srewaae, J. J. Crosfield and K. E. 
Markel, Liverpool. 

21,298. Desks and TyrewriterR Sranps, F. Rhodes, 
Liverpool. 

21,299. GAME - scoRING ApPpaRATus, A, K. Smith, 
Liverpool. 

21,300, Opgnino Bi-vatves, A. W. and J. B. McKenzie, 
Liverpool 

21,301 ILEGRAPHIC Apparatus, J. C. and J. G. Kay, 
Liverpool. 

21,302. ELectric LaAMPHOLDERS, T. Chalmers, Man- 
chester. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





008,346. Firk-arM, 0. C. Cullen, Waterlick, Va.— 
‘ed December 14th, 1899. 
Claim 4h) A gun having in the wall of its ee 
spiral enclosing grooves carrying ball bearin, 
stantially as specified. (2) A gun having in t e ae 





of its bore spiral grooves carrying gs, and 
provided Sage recoil cushions at ses ae - phn 





21,235. - G. Harrison.—(J. M. Espensheid, 
United States.) 
21,236. Motors, T. Mathewson and A. J. Fielding, 


ndon. 

21,237. TrimmMinc VENEER CyLinpERS, W. J. Ott, 
London. 

21,238. SPARK ARRESTERS, R. T, Preston.—(IV. R. 
Preston, Holland.) 

21,239, SPARK ARREsTERS, R, T. Preston.—(W. R. 
Preston, Holland.) 


696,491. Aancatge for CinpgR Pits, &0., W. Robert- 
son, Chicago, Ill,—Filed March 21st, 1901. 
Claim.{1) A car provided with a downwardly- 
operated bottom hinged at one end thereof, a plurality 
of pe gM pone x centrally on =< botto ine 
normally engage a su n ac 
to bold said = a cloned "post on. (2) Liv 
couibtaaiaon ta 








it al of 
leading from the ‘ph a track beneath the outer end of 


————— 


said inclined track adapted to support a receiyi 

an elevator car movable along said inclined track! 
rigid side and end walls on eaid car, a downwardly-o 
bottom hinged at its rear end to the rear end of the 
car, an intermediate rail terminating in a downward 
end above the receiving car, rollers disposed longi. 
tudinally on the bottcm of the elevator car, and 








adapted toengage said intermediate rail, said rollers 
being so dis} that one or more of the same remain 
at all times in engagement with the intermediate rail, 
and means for moving the elevator car along its track 
to = position, 


696,54 InreRNAL CompBustTion Enorng, P. Burt, 
aiean, Bothwell, Scotland.—Filed August 19th, 
1901, 

Clain.—(Q) In an internal-combustion engine the 
combination, with a low-pressure cylinder, of two 
high-pressure cylinders of smaller diameter than the 
low-pressure cylinder and arranged axially in line 
with it and at opposite ends thereof, an exhaust pipe 
connecting the working ends of the high-pressure 
cylinders and a passage connecting the said exhaust 

_~ with the working end of the said low-pressure 
cylinder, substantially as set forth. (2) In an 
internal-combustion engine the combination with a 
low-pressure cylinder of two high-pressure cylinders 




















of smaller diameter than the low-pressure cylinder 
and arranged axially in line with it and at opposite 
ends thereof, an exhaust pipe connecting the working 
ends of the high-pressure we ¢ passage con- 
necting the said eshenst pipe with the working end 
of the said low-pressure cylinders, an > con- 
nected with the working ends of the said high- 
pressure cylinders, and a are i connecting the said 
air- a. with the opposite end of the said low-pressure 
cylinder, substantially as set forth. 


696. ers. Piston Vatve, W. Heston, Homestead, Pa.— 
led A 22nd, ° 

Claim.—The combination of a piston comprising a 
head a, in which is an external annular groove, and 
two stems a! a2, cones embracing and movable upon 
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said me a their small ends pointing toward the 
red split sleeves embracing said 
cones, eth th their ck _ pre seat st i: ee 
with said h expansible packing rings & 

said 5 yor sicven oe means for Scane said cones 





tow ead into said rodeo sleeves, substantially 
as and for at purpose speci 


\\ 


ve 
th 


in' 
sa 





Oct. 17, 1902 


THE ENGINEER 


363 








THE QUICK RENEWAL OF PERMANENT 
WAY. 


Tux renewal of the permanent way on all railways is a 
ery considerable item of expense in the accounts, and 


V . 
this necessary renewal should be so arranged that it may 


be done in the least possible time, with the minimum of 


interruption of traffic, with the least expense, but at the 
game time in the best manner of workmanship. 

To some extent the organisation of the work of renewal 
must be considered for each individual case, and there 
are so many important factors involved that the fullest 
ciation must be given to surrounding circumstances, 

such, for instance, as the number and weight of trains 
running over the section of line to be renewed ; the space 
available at the side of the track; the distance of the 
depots and nearest stations, and the number of capable 
men that are available for the work. 

The opinions of railway engineers are certainly not at 
all uniform as to the best method of relaying, some prefer- 
ring the renewal successively of rail, sleeper, and ballast, 
others thinking that the three parts of the permanent 
way should be renewed simultaneously ; some prefer to do 
the work as individual renewals become necessary— say, 
one or two sleepers at a time; whilst others prefer to 
renew the whole of the sleepers for a length of, perhaps, 
several miles at one time. 

Some engineers are very decided that the renewal of 
the three constituent parts, rails, sleepers, and ballast, 
should not be carried out simultaneously, preferring when 
they come upon a bad or doubtful sleeper to take it out 
and replace it, and not to carry on a general renewal of 
sleepers ; whilst other engineers are equally certain that 
it is better to put down new ballast and renew the rails 
aid sleepers separately. 

The highest consideration is, of course, that of non- 
iiterference with the traffic upon the line, and in the case 
of quick trains on important lines, such trains perhaps 
running several hundreds of miles on the same company’s 
yoad, and as expeditiously as possible, with a few stop- 
pages only, it seems desirable to limit the number of 
relaying gangs, and also to fix a minimum distance 
between two gangs at work, and to make this minimum 
as great as can be arranged. 

It should not be forgotten that there are many causes 
of delay to trains other than the renewal of the permanent 
way. There are the usual renewal of junction points 
and crossings; station and bridge renewals; subsidences 
due to mining, and hindrances due to slips; and the usual 
daily lifting and straightening of the line; but, although 
the work of re-laying does not cause, perhaps, one-fourth 
of the total slackening due to these operations, yet it is 
nevertheless a question of importance sufficient to justify 
any reduction in time or improvement of organisation 
that can be made. 

If it can be accomplished, it is obvious that a partition 
of repair and renewal work such as will spread as many 
as possible of these slackenings over the months of normal 
traftic, and will at the same time reduce the slackenings 
to a minimum when traffic is abnormal, as at holiday 
times, should materially assist in the maintenance of a re- 
gular train service, and should be much more convenient 
to all departmeuts of the railway. When the engineer 
ce nsiders it necessary to put in hand a long stretch of re- 
jaying, the question will probably arise as to what should 
be the maximum length of line to be taken up and relaid 
at one time. It will be impossible to decide what is the 
permissible interference with the traffic with any degree 
of exactness, but certainly no important train should be 
caused to run at aslackened speed for so long a period that 
it will not be able to arrive in time at the point where it 
has to make a connection with another train or with a 
steamer. The question has then to be decided by the 
railway engineer whether it is better to renew the whole 
of the permanent way, rails, sleepers, and _ ballast, 
together or separately; and also, with a view to the 
least interruption of traffic, what method of carrying out 
the renewal will be the best, whether trains are to be 
slackened only, or whether single line running should be 
adopted, or whether the work should be done on Sundays 
only if there is less traffic on that day. 

Methods of re-laying.—There are three methods of 
re-laying permanent way, one being, first, to replace the 
old materials with new materials, piece by piece, lifting 
out the old rails and putting the new rails into the old 
chairs as the old rails are removed. The next step after 
the renewal of the rails would be to replace the 
old chairs and sleepers, one by one, with new sleepers and 
new chairs. This method, however, will probably be 
wore expensive in the long run than the other alterna- 
tives, and will occupy far more time. 

An alternative to this is, secondly, the putting together 
of the new material before removing the old line, and this 
can be done in two different ways: (a) the new track can 
be put together parallel to and outside of the old track, an 
expeditious way of executing the work providing the 
embankments and cuttings are wide enough and sufti- 
ciently free from obstruction to allow of this being done; 
or (b) the new line can be interlaced with the old, leaving 
the new rails about a foot away from the old rails, a 
system which presents the greatest advantages when the 
chairs have to be attached to the sleepers on the ground. 
In either case the new line is finally slewed into position 
waen the old line is removed. 

The other alternative is, thirdly, entirely to clear away 
the old line, to prepare again the formation or the bed 
for the sleepers, and then to re-lay the permanent way in 
the manner that would be adopted for new lines not yet 
opened for traffic—a method that should result in a good 
running road, and on this account preferable for general 
adoption in all cases where it is practicable, and a method 
that will eventually be the quickest and most economical. 
In this case it is obvious that it will be possible to 
improve and strengthen the line and its formation whilst 
the process of the renewal of the permanent way is going 


appre 





on, with much greater facility than in the case of either 
of the preceding alternatives. 

On many lines that carry heavy traffic there is a grow- 
ing tendency, if only for the sake of ensuring greater 
homogeneity, to repair the road systematically before 
the rails and sleepers are actually worn out and re- 
quire immediate renewal. To some extent, of course, 
this question will be settled by an examination of 
the condition of the formation and its drainage, the 
quality and depth of the ballast, and the existing solidity 
and homogeneity of the permanent way. If many of the 
sleepers are found to be in good condition, it appears, 
perhaps, unnecessary to renew all of them, and probably 
the engineer will be satisfied in this case with only the 
laying of a new rail instead of the old rail. But if the 
sleepers have been down some years, and are generally 
not in as good a condition as is desirable, it would, with- 
out doubt, be a mistake not to take advantage of the 
laying of a new rail, and at this time to put in new 
sleepers also. 

If heavier rails are being laid down, with probably 
heavier chairs, it is very usual to put in new sleepers; 
and if the ballast is also found to be no longer good, it 
would not be justifiable to lay down new rails, chairs, and 
sleepers on faulty ballast, and in this case there is 
certainly no doubt but that the defective ballast should 
be renewed also. When the working intervals between 
trains are too short and infrequent to permit of the 
replacing of the rails, sleepers, and ballast at the desired 
rate of progress, there is no doubt that either single-line 
working or Sunday work must be adopted. If the trains 
are too numerous for single-line working to be adopted 
satisfactorily, Sunday work is generally indispensable. 
There is usually no difficulty in Sunday work as regards 
the running of the traffic, and the length of line that can 
be put in is in this case only limited by the number of 
platelayers available, and, where new ballast is required, 
also by the quantity of ballast that can be brought to the 
place. This method of re-laying by Sunday work is the 
one most favoured on English railways, where trains are 
so frequent and so heavy, and where there are also 
so many connections to make with other companies’ 
trains. The road is usually partly denuded of its ballast 
in the two or three days preceding the actual Sunday 
re-laying work, and, as the line is not altogether and 
perfectly safe for two or three days after the actual 
re-laying has been done, it is the usual practice to 
slacken trains over the railway, both before and after the 
work is done, for two, three, or four days. 

This system of re-laying by Sunday work may be said, 
then, to require a period of slackening while the old line 
is being prepared for the removal, an interval of absolute 
block while the old line is being removed and whilst the 
new road is being laid, and a further period of slackening 
while the lifting, levelling, and straightening of the new 
line is being done and until it is sufficiently consolidated. 

These three periods will be in longer or shorter propor- 
tions one with the other according to the method of 
re-laying that is adopted. The absolute block interval, 
whatever it may be, must be so arranged as never to stop 
any important train, and, if possible, not to stop any 
other train. 

The traftic department will demand that the engineer 
shall consider how he can reduce the slackening periods 
to the least possible; and, although a line may sometimes 
with safety be denuded in part of ballast, and perhaps 
even of some fish-plates, bolts, and keys, while trains are 
running at their normal speed, yet when dealing with an 
old and probably weakened road it is not prudent to 
permit the margin of safety to be invaded in this 
way, and even in most careful hands such trenching upon 
safety may be carried too far and result in disaster. 

Generally speaking, therefore, all trains should be 
slackened at the commencement of the first period—that 
is, as soon as the work of preparation begins—and should 
be similarly slackened through the third or last period— 
that is, until it is found that all sleepers are uniformly 
and solidly bedded, and the rails true in line and level. 

Single line working.—The expedient of working single 
line is, of course, only admissible when the single line is 
able to carry all the traffic due to both roads for the 
certain time in which it will be in use, and this without 
too seriously disorganising the train service. The renewal 
of one line at a time whilst the other is carrying the 
traffic gives very great advantages. The work can be 
dene much more economically and within much less 
time, and another advantage is that the period in which 
it is possible for the train service to be disorganised is of 
considerably Jess duration than with any other system. 
The work of re-laying will probably be much better done, 
much more care can be given to details, the renewal will 
be carried out under conditions much more favourable, 
and there will be no undesirable haste and hurry that the 
work shall be complete before the next train is due; and, 
lastly, but not by any means the least, the danger to the 
men working on the line will be very much reduced. This 
system of single line working is, however, by no means 
generally adopted, especially in England, and perhaps 
half the number of railway engineers or their directors 
prefer to keep traffic running on both lines, or to adopt 
Sunday work for the actual renewal, and slackening both 
before and after the re-laying is done. 

On some lines, especialy in foreign countries, the intervals 
of time between two trains are increased, but this means 
nothing less than partially stopping the traffic. In other 
cases all the day trains are sent over one line only, or are 
sent over one line only for several hours in the daytime. 
Sometimes goods trains only are sent over one line, and 
passenger trains over the other line; and in other cases 
the less important trains are sent by another route. If 
the re-laying is to be done on a line over which traffic is 
not to be carried whilst the work is in hand, then it is 
only necessary to slacken at the switches, that is, where 
the single line working begins, and again where it ends. 

Slackening is, however, not so essential in the case of 
trains taking the points at the ends of the single line 
section, such points being presumably laid in a thoroughly 


substantial manner, as it is in passing on to a track 
denuded of or partly without ballast, and perhaps laid on 
formation level or hurriedly packed, and, in fact, trains 
should be run more slowly over a section upon which 
the traffic is running during re-laying than they need 
when running over a single line section. 

The great disadvantage, however, in the system of 
single line working is that it is necessary to resort to a 
single line block system over the length in hand, and, of 
course,over a considerable length of line at both ends 
also. 

Where there is much traffic over the line this disadvan- 
tage is, of course, quite prohibitive of its use, and Sunday 
work becomes the only practicable means of making the 
change. 

A comparison.—It may be of some interest to make 
a comparison of the two systems of re-laying that are in 
use mostly on the continental railways, but, owing to the 
frequency of trains, not much adopted in Great Britain. 
The first is the system termed “ partial renewal,” or the 
replacing of defective material, rails, sleepers, and ballast 
successively, and without single line working; the second 
is termed “ complete renewal,” or the method of closing 
altogether one line whilst under the hands of the 
re-laying gang. The different consequences of the two 
systems as regards the slackening of the speed of trains 
may be considered, as it is an item which is to be 
avoided, or at least reduced as much as possible. 

The first arrangement, which is, of course, hindered by 
the traftic being run over it all the time, may be taken 
to allow of an output, which will vary under different 
circumstances, of say, from 100 to 200 yards per day; 
the second method, which is free from this hindrance, 
makes it possible to make a steady progress of, say, 
500 yards per day. It will be interesting to note how 
the two methods compare in regard to the necessary 
slackening. 

There are two aspects of this slackening to be con- 
sidered—primarily, the effect upon a train passing once 
over the section; and, secondly, the cumulative effect 
upon the train during the whole time that the work is in 
progress. The time lost in the slackening depends in the 
first case upon the length of the slow-speed section ; and, 
secondly, upon the difference between the normal and 
the slow speed. 

The length over which it will be necessary to slacken 
depends upon the daily output of the re-laying gang and 
the scope of the renewal operations, that is, whether 
partial or complete renewal is intended. 

In the case of partial renewals this length amounts to 
from, say, 300 to 500 yards on some railways to perhaps 
1000 yards on other railways where it is considered 
desirable to send trains at slow speed over the recently- 
ballasted road a certain number of times before full-speed 
running is to be allowed. 

In the case of complete renewals the length may be 
assumed to vary from 1000 yards to 1500 yards. The 
time that will be lost by any train can be divided into 
two distinct portions, the one being proportional to the 
length of road over which slackening is desired, the other 
being independent of this length and constant for the 
same reduction in speed, and resulting from slow running 
over the parts of the line just before and behind the 
slow-speed section, since the speed has to be reduced 
from the normal at the caution signal, and raised to that 
usual later on. 

The cumulative effect is that due to the total delay 
caused to the train by its slackening, during the entire 
time occupied in the work of renewal, this, of course, 
being the number of journeys x the time lost in slacken- 
ing. In the first case, assuming that the traffic is 
running over the line under renewal, two sections may be 
taken, but with different outputs, say 150 yards and 100 
yards per day. The first working section which effects 
complete renewal at the rate of 150 yards a day has a 
total length of slackening of, say, 1300 yards, and this 
entails a loss of, say, 180 seconds to the train under con- 
sideration. The other, or second section, advances 100 
yards aday, and the working section is, say, 1000 yards in 
length, and causes a loss of, say, 160 seconds. 

The loss of time in the second case is 180 — 160 = 20 


20 x 100 _ 4 per cent. less than in the first 


180 
case, but as the output of the gang is a =} less, 
the train that we have in view will have to reduce speed 
over the section for 150 days instead of 100 days, and it 
will lose altogether 150 x 160 = 24,000 seconds, instead 
(24,000 — 18,000) x 100 
18,000 

= 83 per cent. greater loss of time in the case of the 
smaller output. 

From these rough calculations it will appear that the 
greater output is more advantageous, provided, of course, 
that the loss of time entailed each time the train passes 
is permissible from the traffic view. 

But this argument would hold equally in the case of a 
section of 1300 yards as it does with one of 1000 yards 
and even 500 yards, for the reason that the time lost in 
slackening is supposed never to exceed between two and 
three minutes for the train under consideration. 

Another comparison may now be made, and instead of 
comparing two sections upon which complete renewal is 
effected, but with the sections of different outputs, it 
may be well to compare a section upon which complete . 
renewal is to be carried out with two sections, both 
effecting partial renewal, but following one another and 
having the same aggregate daily output. 

The section for complete renewal, and of which the 
length is 1300 yards, may be compared with two sections 
of partial renewal, in which case an interval of some 
years occurs between the renewal of the ballast and of the 
permanent way proper, the two lengths of slackening 
being respectively 1000 yards and 300 yards for the same 
output of 150 yards per day. 


seconds or 





of 100 x 180 = 18,000 seconds, or 








The delays caused to the train in question by the three 
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different sections of 1300, 1000, and 300 yards amount to, 
respectively, 180, 160, and 100 seconds, and here it will 
be seen that the sum of the two latter (260 seconds) is 
(260 — 180) 100 
180 
and these figures appear to prove that much greater 
inconvenience is caused to the traffic by the adoption 
of two sections of partial renewal than is caused by one 
complete section of complete renewal and of the same 
output. 

From this argument the conclusion may be drawn that 
it is more advisable to renew the three constituent parts 
of the permanent way—rails, sleepers, and ballast simul- 
taneously—than it is to renew them successively. 

Now, as a final comparison, we may take a section of 
complete renewal having an output of 150 yards per day, 
and with the traffic running over it, and compare this 
with a section of complete renewal having an output of 
500 yards per day, but where the traflic is diverted to a 
single line. 

The former delays our train 180 sec., the latter 170 sec., 
and the difference is 10 sec., or = ma = = 6 per 


= 44 per cent. greater than the first, 


cent. in favour of the latter. 

Moreover, as the operations in the latter advance 
500 
150 = 35 times as fast, this train will only be delayed on 
83 days instead of 100—that is, 33 x 170 = 5610 sec., 
instead of 100 x 180 = 18,000 sec. 

Working with a single line, then, in this case causes 
(18,000 — 5610) 100 
18,000 
a section of complete renewal where the traftic is kept 

running. 

General——Generally in the renewal of permanent 
way it will be found to be advisable to consider carefully 
the following points :—The proper drainage of the forma- 
tion, especially in damp places, should be attended to at 
all such renewals. Ballast of good quality, and in 
sufficient quantity for the sleepers to rest upon, should be 
laid down before the line is reopened for traffic at speed. 
The permanent way materials should be selected with 
great care, so as to make the road solid, durable, and 
homogeneous throughout. 

It is also desirable to carry out the following rules as 
regards the renewal of the permanent way, with the 
special view of reducing the number of slackenings that 
are to be provided for. The renewal of the three con- 
stituent parts—rails, sleepers, and ballast--should be 
carried out simultaneously rather than successively. 

Unless Sunday work is resorted to, the method of 
renewal by temporarily adopting single-line working 
should be employed, as it is a method that allows the 
work to be done at treble the speed of other methods. 
As large gangs as possible should be organised in all 
cases where renewals are to be carried out on railways 
over which traffic is to be kept running, and when the 
work must be done between trains. 

Signals should be fixed to warn the engine drivers not 
only at the beginning, but also at the termination of the 
slow speed section, and the speed of trains should never 
be raised over lines recently renewed until the ballast has 
settled down. 

The same principles considered above in the blocking 
of lines for the renewal of permanent way and ballast 
apply to a great extent in the blocking of lines for the 
renewal or reconstruction of bridges, and it will frequently 
be desirable to consider whether it would be better to block 
one line entirely and work single line, or whether it 
would be preferable to carry out such renewals of bridges 
during the intervals between trains, and whether the 
slackening of trains should be adopted for constructive 
reasons, if not for traffic considerations. 

It sometimes happens owing to local conditions, or 
when the local gang has not given to its length that 
perfect attention which is necessary for the maintenance 
of the line, that permanent way materials, mainly perhaps 
the wooden sleepers, are liable to deteriorate rapidly ; 
and it also happens in such cases that a series of sleepers 
have to be renewed. This operation, of course, also 
entails the slackening of the trains. 

The cost of labour in the work of relaying railway lines 
depends upon the following conditions :— 

(1) The weight of the material and the mode of hand- 
ling ; (2) the level compared with the old line at which it 
is considered necessary or desirable to place the new line; 
(3) the proportion and the quantity of old ballast that is 
sufficiently good to be taken out and re-used, and the 
quantity of spent ballast to be taken up, loaded, and sent 
away, and replaced by new ballast; (4) whether day 
work, night work, or Sunday work is to be adopted ; (5) 
the extent to which the regular traffic interferes with the 
ballast trains that have to attend the renewal operations ; 
(6) the relative number of skilled and unskilled men 
available for the composition of the renewal gang; and 
(7) the degree of thoroughness or quality of the work 
that is done ; and in this connection it may be remarked 
that the expense of good work is amply repaid later on 
by the small cost of repairs. 

The cost of re-laying, however important that may be 
in itself, must, however, be made subservient to the 
important requirement that the work shall be done in 
the manner that shall offer the least possible interrup- 
tion to the traffic upon the line. 

Gangers and their men should know exactly what is 
required of them, and what each man has to do. The 
labourers should be trained to get to work in an orderly 
and accurate fashion; they should be drilled almost like 
soldiers, and the operation of re-laying should be carried 
out at all times with the discipline and exactness that 
is to be found in the operations of a modern army in 
the field. 


= 69 per cent. less total delay than 











Tue Cronstadt harbour authorities have decided to 
construct twenty steel lighters for use in the port, 


ELECTRIC RAILWAY SCHEMES IN 
EUROPE. 


Tue question of constructing electric railways is attract- 
ing much attention in various European cities, and it 
may therefore be interesting to state briefly the 
position of affairs at the present time. In the first place 
it should be mentioned that the Berlin company for the 
investigation of express electric railways resumed its 
experiments last month on the military railway between 
Marienfeld and Lossen, it being intended to restrict the 
trials to speeds of from 75 miles to 78 miles an hour. 
The principal object of the trials is to complete 
the measurements made last winter, and to obtain 
a basis of the economy of the whole undertaking. In 
the meantime it should be noted that the Berlin elevated 
electric railway, the first section of which was opened 
last February, is gradually being completed; the fourth 
section to the Warsaw Bridge was opened in August; 
and the extension from the Zoological Gardens to Char- 
lottenburg is to be finished next year. The operation of 
the trains having caused a considerable amount of noise, 
experiments are in progress with a view to overcoming 
the difficulty by the adoption of sound-deadening plates 
of leather or felt, and by the substitution of motor car 
trains for those hauled by locomotives. These plates 
have been laid between the longitudinal wooden sleepers 
and the rail fastenings on one section of the railway, the 
result being a large reduction in the noise made by a 
running train, whilst at the same time the resonance 
from the iron superstructure has been lowered to a mini- 
mum. As to the introduction of multiple unit trains, 
only one has so far been completed and brought into 
service at the beginning of September. 

The municipal authorities of Berlin, besides being 
credited with the intention of promoting various electric 
tramway schemes, now propose the construction of a 
shallow underground electric railway, so as to form a 
means of communication between the north and south 
of the city. The work of elaborating a definite scheme 
for the purpose has been entrusted to the Underground 
Railway Construction Company, which built the tunnel 
under the Spree, and the most difficult part of the exist- 
ing underground railway in Berlin. It is intended that 
the projected shallow underground railway shall be seven 
miles long, or slightly more than the length of the exist- 
ing elevated electric railway, be of double track through- 
out, and of normal gauge. The railway will commence 
in the main street of Schoneberg, be carried under 
the river Spree, and terminate in the See Strasse, 
fifteen stations being proposed along the route. 
A second scheme relating to the German capital 
comprises a proposal for the construction of a 
suspended railway from Berlin to Rixdorf, according to 
the system adopted at Elberfeld. The line will commence 
in the north of Berlin, and in the course of its route from 
Alexander Platz to the Kottbuse Bridge it will be carried 
as far as possible over the Spree and the canals, the 
terminus ultimately being at the Rixdorf-Mittenwald 
railway station. It is said that the suspended railway 
will be so constructed that the cars will run above the 
overhead network of the electric tramways in the city. 
The mention of a proposed suspended electric railway 
at Berlin coincides with an announcement that this 
particular system is coming forward as a competitor at 
Hamburg. Towards the end of 1901 the Hamburg 
Senate authorised the municipal authorities to entrust to 
a new company, to be formed by the Siemens and Halske 
Company and the Hamburg Electric Tramway Company, 
the execution of a project for the construction of city and 
suburban railways, partly high level and partly under- 
ground. At the time the Senate declined to consider a 
scheme proposed by the Schuckert Company for com- 
bined high-level and underground lines, or that suggested 
by the Continental Company for Electrical Enterprises of 
Nuremburg for a suspended railway. The municipal 
authorities were, however, not fully satisfied with the 
position of affairs, and they therefore referred the Senate's 
proposal to a committee. After inspecting the Berlin 
overhead electric railway, and the Elberfeld suspended 
line, the committee have just decided to give further con- 
sideration to the latter method, and have requested the 
Continental Company to prepare a scheme and estimate 
of the expenditure of applying the suspended system at 
Hamburg. It would thus appear that this method is to 
be submitted as a rival to that suggested by the authorities 
of the Senate. 

The reference to the Wohwinkel-Elberfeld-Barmen sus- 
pended railway recalls the fact that the Barmen section 
of the line is to be set in operation next March, when the 
speed attained by the cars will be increased to 31 miles 
an hour. It was originally estimated that the cost of 
construction would amount to £500,000, but it has now 
been found that about £675,000 will be needed for the 8} 
miles of line, or over £81,800 per mile. In this connection 
it is noteworthy that the Continental Company for 
Electrical Enterprises, which constructed this railway, 
has considered it necessary to reply to criticisms passed 
upon it by the advocates of the before-mentioned railway 
scheme approved by the Hamburg Senate. The reply, 
which is of interest as dealing with the actual working of 
the Elberfeld railway, states that there is not the 
slightest difficulty in forming trains of several carriages, 
and that trains composed of several cars regularly travel 
on the Jine. The speed attained is 18°60 miles an hour, 
although a rate of 31 miles an hour is proposed on the 
completion of the Barmen section. In the case of the 
suspended railway scheme originally proposed for Ham- 
burg, but not considered by the Senate, a speed of 37 
miles an hour was projected, and the company offered 
guarantees for the fulfilment of this performance; the 
line was designed for the carriage of the masses, and the 
expenditure on construction would not be greater than 
that incidental to the project approved by the Senate. 
As to the question of safety in working, the company 





points out that not a single accident has occurred on the 
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Elberfeld railway since its inauguration in March, 1901 
whereas various accidents have taken place on the 
Berlin overhead electric railway, which was opened in 
February, 1902. The cost of maintenance is said not to 
be higher with the suspended railway than with ap 
other railway. y 

Apart from tramways, the progress made in regard to 
electric traction in Vienna is exceedingly slow. Trials 
have, however, been made for some time past during the 
free hours of the night with an electric train on the 
Heiligenstadt-Michelbeuern section of the Vienna metro. 
politan railway. The current is collected from a third 
rail laid between the track rails, and is supplied from the 
Leopoldstadt station of the Austrian General Electricity 
Company at a delivery pressure of about 509 volts. At 
first the trials were made with a train composed of fiya 
motor carriages, but this number is to be increased tg 
ten carriages by the Siemens and Halske Company 
which has contracted for the work. According to’, 
statement made by Dr. von Wittek, Minister for Rail. 
ways, the trials have yielded exceedingly satisfactory 
results, and authority has been given for the train to be 
placed in the regular day service on the railway. 

It was recently reported that the Commission appointed 
by the Russian Government to consider the schemes 
submitted for the construction of electric railways in St, 
Petersburg and Moscow had decided in favour of that 
presented by the Werner-Balinski combination, but it 
would now appear that even this particular project has 
been rejected. The question has been under considera. 
tion for a long time, but scarcely any development seems 
to take place. The proposal of the Werner-Balinski 
group, which included the formation of a connection 
between the Russian and Finnish railway systems, and a 
bridge over the Neva, contemplated an expenditure of 
several millions sterling, and the completion of the rail. 
ways in five years. It is possible that the contlicting 
interests of the State and the municipal authorities of the 
two cities are responsible, to some extent at all events, 
for the delay in arriving at a decision in regard to the 
proposed electric lines. 








RELAYS AND GOVERNORS. 
By Artaur Rico, 


For moving the heavy link motions of marine and other 
forms of steam engine the relay performs a most serviceable 
function, and the same class of device serves as a basis of 
every description of steering gear, whether driven by steam, 
water pressure, or compressed air. 

The relay system is peculiarly suitable for governing steam 
engines or turbines wherever heavy valves or sluices have to 
be moved and regulated through the feeble powers of a 
governor. 

In its simplest form, such a secondary power may be 
obtained by the direct action of steam or water pressure 
acting as the transmitter of power. Ifa steam cylinder be 
used, it is necessary to provide a water or oil cylinder—or 
dashpot—to prevent any sudden action as would occur when 
an elastic pressure such as steam is applied to move a heavy 
load. When either arrangement is used in connection with a 
sensitive governor, it is difficult and often impossible to 
synchronise the operations of relay and governor, so that the 
speed, whichshould be regular, sways from one side to another 
of the mean rate; the governor balls are continually moving 
up and down, speed becomes most irregular, and the evil of 
‘‘ hunting ’’ occursin a very conspicuous manner. Resulting 
from this, the turbine runs with great irregularity as to speed, 
and the nearer its governor action approaches isochronism 
so much the less becomes its power of steady regulation. 
Often, however, the governor may be blamed, while the real 
fault lies in defective proportions of an engine subject to 
‘‘hunting.”’ Very often an insufficient fly-wheel, and perhaps 
an early cut-off as well, combine to produce a regular cycle of 
variation during every revolution of the crank, and this defect 
is frequently combatted by a contusion of ideas in regard to 
proper governing that is perfectly bewildering, First, we have 
an engine too large for its regular work, and cutting offsteam 
so as to give a high rate of expansion. Then an almost 
isochronous governor, driven direct, so as to feel sensitively 
every variation that occurs in a revolution. An insufficiently 
heavy fly-wheel, if properly proportioned, would diminish 
these variations in some degree, with the result that the 
governor is incessantly on themove. Then, to crown all this 
blundering designing, a dashpot is employed to engage in 4 
constant struggle with the governor to keep it within bounds, 
so the whole utterly unscientific combination carries on its 
uneasy existence all throughout its career. Ay 
The ordinary conical pendulum governor known as Watt's 
—but really copied by him from similar governors used for 
regulating windmills—as is well known, can be designed with 
any degree of isochronism, especially when its balls are light 
and its rate of revolutions high, and it may be as sensitive or 
sluggish as desired. It ought not, however, to be expected to 
supplement the insufficient inertia of a fly-wheel, or to com- 
pensate for the irregular driving power of the engine which it 
is intended to control. 

Governors employed to move a link, and so regulate the 
position of an excentric in relation to a crank, are often con- 
firmed ‘‘hunters,’’ and if the load upon them cannot be 
sufficiently reduced, the best remedy is a relay, Competition, 
however, amongst the makers of engines, and ignorance on 
the part of purchasers and users, have developed in many 
cases a strong complication of cut-off gears, combined with an 
inadequate proportion of material, that may be taken as the 
empty compliment which trade pays to science. — 

It is well known that all governors perform their work best 
when they have next to nothing to contend against in the 
shape of mechanical loads. Indeed, it may almost be 
accepted as a paradox that the best way to induce a governor 
to perform its duty satisfactorily is to give it nothing to wy 

This condition is closely approached where a governor 0 
somewhat sluggish design moves a cylindrical or piston 
throttle valve of considerable diameter. Thus the ear 
range of governing is performed through a mere fraction 0 
an inch movement, which is sufficient to regulate the whole 
range of engine power from its full amount to zero. Such * 
sluggish governor does not notice slight microscopic —* 
in decimal revolution, as must necessarily occur, and yeti 
regulates the speed of an engine with uniformity. Perhaps 





the simplest way in which a governor employs a relay is the 
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ioned device whereby its variations in speed raise or 
law or friction clutch, which is put into action 
whenever the governor balls pass beyond the free limit of their 
range. This arrangement, however, Tequires very careful 
proportioning, and is liable to ‘‘ hunt,”’ through there being 
an insufficient mass i the balls themselves; it may be 
lessened, if not entirely cured, by increasing their weight 
by any convenient method, such as casting a shell of lead 
ayound them, and this mass will provide the necessary margin 
of centrifugal force to ensure a steadier action. | ‘ 
There is always an element of uncertainty in the action 
of such governors as admit pressure to the cylinder of a 
relay ; they are liable to run from top to bottom of their 
range, and the speed of the motor suffers correspondingly. 
It will be useful to examine the design of one such governing 
arrangement that proved an almost incurable ‘‘ hunter,’’ and 
follow it up by another design in which no such evil occurred. 
So many designs of mechanical devices are published where 
things have worked well, or where no description is given of 
their imperfections, that some apology may seem necessary 
for introducing a design which avowedly was a failure. No 
engineers of practical experience will, however, be found to 
deny that as much, and often more, may be learnt from the 
Jessons of failure than from the glamour of success. 

It must therefore be understood that thisillustration— Fig. 1 
—is given, not asan example to copy, but as showing an actual 
governing arrangement through a relay designed and made 
for regulating the speed of a turbine, which arrangement, 
however, was a failure, inasmuch as it developed a power of 
«hunting ’’ which was quite abnormal. It is therefore to be 
revarded as an example showing points to be avoided, and by 
no means one to be copied. 

A heavy ram W is so fixed in connection with the sluice of a 
turbine—which sluice is not shown—that as the ram W falls 
by its own weight it closes the sluice and prevents water 
entering the turbine. In addition, there isa conical pendulum 
governor in connection with an equilibrium valve D, which 
determines the amount of water supplied in accordance with 
the load on the turbine, whatever that happened to be. 
Water pressure for raising the ram, and so opening the 
turbine sluice, is admitted through the inlet shown by the 
figure whenever the double stop-cock marked C is opened. 
Whenever this double stop-cock isin the position shown by 
the figure, inlet is closed and outlet opened, so the ram W 
sinks toits lowest level, and the turbine remains at rest. But 
when the double stop-cock C is turned to a position at right 
angles to that shown, water pressure is admitted underneath 
the ram, which, rising, opens the turbine sluice wider and 
wider, until the motor commences its movement, and acquires 
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Fig. 1—FAULTY RELAY GOVERNOR 


its normal speed ; similarly, when the exhaust is opened under- 
neath, and inlet closed from above,the ram W descends by its 
own weight, gradually closes the sluice,and the turbine is 
again at rest. 

The inlet, exit, and regulation of the water supply 
underneath the ram W are all determined by a duplicate 
arrangement, one being the double stop-cock C already noticed, 
and the other an equilibrium valve D, which, in the position 
shown, corresponds with governor balls down, and a free passage 
from inlet to underneath the ram W. 

\s the governor balls rise, through increase of speed, they 
lift this equilibrium valve D and close all further inlet of 
pressure water, so the ram stands still, and the turbine sluice 
remains at a corresponding elevation. If the balls should 
now fall, the valve D goes with them, more water passes the 
valve, and speed increases, until the governor shuts off any 
further supply. If, on the contrary, the ballsshould continue 
rising the ram rises too, and more water is admitted to the 
turbine. Thus the starting and stopping of the turbine are 
controlled by the double hand-cock, but the regulation of its 
speed is left to the relay W and the governor which actuates 
its valve D, 

All this arrangement looks very perfect from a purely 
theoretical standpoint ; but in actual fact it works badly, for 
the movements of governor and sluice do not synchronise 
with each other. The governor, although not very sensitive, 
Was continually on the move, and as the ram went further 
in either direction than suited corresponding resistances, 
# consistent variation occurred in the speed. This operation 
went on continually, the governor overrunning the sluice, 
and the sluice following after and always too late. Such 
conditions render any idea of steady driving impossible, and, 
although by careful adjustment, this evil may be much 
reduced, if not altogether suspended by adding lap to the 
valve D, with a corresponding free movement of the governor 
during the central portion of its travels, when no regulation 
takes place. Thus the governor really acts at the extreme 
divisions of its range, and cannot be considered in any sense 
as approaching isochronism. In fact, it becomes a very 
imperfect regulator of speed. It becomes therefore necessary 
to consider some other design, whereby the relay and its 
combination shall be free from this evil and yet give a fairly 
good regulation. ‘ 
_ A little consideration will show that what is wanted 
1s that any movement of a directing character shall 
be coincidently followed up by a corresponding move- 
ment of the relay, and although a fractional part of a second 
may actually be lost by such movement, yet for all practical 
purposes there seems no appreciable interval between the 
time occupied by the directing movement and that of the 
relay which follows it, starts where it starts, and stops when 
such direction remains at rest. 
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The remedy resolves itself into a very simple matter, being | 
no more and nothing else than a combination whereby | 
the hand regulation—or governor—shall move the stop valve, | 
while the moving part of the relay itself shall also be able to 
control the same stop valve. 

Steam steering gear.—¥For steering large vessels a steam 
steering gear is essential, and this consists of various 
mechanical combinations, and the first known example of a 
successful steering gear is that which was designed for working 
the rudder of the Great Eastern steamship, by Mr. Macfarlane 
Lang. This arrangement is fully described in the ‘ Proceed- 
ings’’ of the Mechanical Engineers for the year 1867. According 
to this description, there is a lever in connection with a screw 
and nut, which are turned by hand in either direction to 
regulate the position of the rudder, and this lever allows but 
a small movement—apart from and beyond whatever movement 
be determined by the steersman—before it closes the inlet 
valve of the double-cylinder steam engine, which is the reserve 
of power always ready to act as required. The engine drives 
in either direction, following all movements of the hand 
steering wheel, and the operations are carried out simul- 
taneously, asif the hand-regulating movement were in direct 
communication with the steering machinery—and the rudder 
itself—without the intermediary of any relay. 

Allusion has been made to another method for working 
such a relay by steam or water pressure, the latter giving a 
smoother action, and requiring no dashpot to steady its move- 
ments. Here the valve may be a slide valve, with ports, or an 
ordinary conical valve, moved by hand or regulator, while its 
seating is part of the relay, and moves with it. If, for 
example, the valve is opened by hand—or governor—the water 
pressure flows at once into the relay cylinder, which com- 
mences to follow up the valve, and when it reaches sufficiently 
far the cone seating closes further inlet, and everything stands 
still. The same condition holds good for any degree of move- 
ment, owing to the valve seat being carried by the moving 
part, and closing the valve opening in a manner quite inde- 
pendent of the movement for regulating. 

This system is most efficient, and entirely removes all 
difficulty concerning ‘‘ hunting.’’ It canbe applied for move- 
ments in either direction—the relay synchronising with all 
movements of the regulating handle and governor connections 
—and all the heavy work is performed bya supplementary 
power, which moves quickly or slowly in either direction, 
and : capable of working through a range of considerable 
length. 

Sometimes a double-ended lever is used, the valve being 
in connection with the centre, while one free end is connected 
to the relay, and the other free end is connected with what- 
ever form of regulating arrangement is provided. 

Through this form of construction, the relay and the 

















used the governor has to run needlessly fast, overruns 
its proper position, and causes ‘‘ hunting ’’ where there ought 
to be none. 

When a governor is employed, it gives a sufficiently regular 
speed through its regulation of the stroke, and so the quantity 
of pressure water used varies according to the load, and 
economical working becomes assured. 

The general construction shown in Fig. 2 is suitable for any 
other purpose where a relay may be required to move a load 
in either direction through any range, however great, and to 
hold it fast in any position. Whether an equilibrium valve 
is used as shown by Fig. 1, or cone-seated valves as shown 
with Fig. 2, the general results are precisely alike, and 
although details may be varied, yet so long as the general 
principles involved are covered by the mechanical devices 
employed, it will follow that a positive system of regulation 
can be relied upon, whether this be controlled by hand or 
governor, and no sort of trouble arises from the evil of 
‘‘hunting,’’ which causes the arrangement shown in Fig. 1 to 
work so spasmodically. 

The rams shown in this example have a range of movement 
equal to 4in., which measures the full stroke of the main engine 
from full power ahead to full powerastern ; and, when employed 
as a hand regulator for winding purposes, the full movement of 
4in. is used; but when it is intended to use this same size of 
relay for automatic governing purposes, then a stroke of about 
1jin. measures all the movement required from the governor. 
This results in a regularity of speed equal to that provided 
for in the vast majority of steam engines. 

When, however, a very long range of relay action is desired, 
a lever may be brought into use, or else the common hydraulic 
expedient for multiplying motion may be brought in. This 
consists of a ram, and cylinder, possessing a comparatively 
short stroke, carrying pullies, around which is wound a sieel | 
wire rope or chain, and thus tke range of a long movement 
at the termination of the chain becomes controlled by a shorter 
movement at the relay itself. 

Coming now to a description of Fig. 2, we find it represents 
two rams, A and B, acting in opposition to each other, A 
is 2}in. diameter, or 3°97 square inches area, while B 
is 3in. diameter, or 7 square inches area, and the smaller 
ram Ais subject to a constant pressure upon it of 700 lb. 
per square inch = 1°24 tons. Upon the block O, from 
which spring both these rams, there are two sets of cone- 
seated valves C D and E F, which are opened in opposite 
directions. One of these valves—C D—is subject to a constant 
pressure, introduced through the ram A on the side marked D, 
and it is this pressure, in conjunction with a coiled brass 
spring, which keeps the valve C D shut. The lower side C of 
this valve, as is shown by the section, communicates by a 



































Fig. 2-HYDRAULIC RELAY 


governor or hand regulation act together, and the stop valve 
seating remains at rest, not being carried upon the moving 
part of the relay. Indeed, so long as the general principle is 
carried out, whereby the directing influence and the working 
power can both act upon the valve at the same time, the 
details of the arrangement can be varied in many ways, and 
we have any amount of power of positive action strictly under 
control, which can be applied in many ways to do work 
which it would be impossible for unaided human effort to 
accomplish. 

Hydraulic relay.—The most positive form of mechanical 
relay is that which makes use of water or other liquid pressure 
for transmitting whatever movement may be desired, or for 
moving any load for which provision has to be made. In- 
elastic fluids contain no reserve of pressure, such as exists 
with air; nor do they possess the possible action of pressure 
or vacuum independently of the direction given, as may be 
the case with steam pressure or steam condensed. Such 
reserve pressures tend to prolong the action of a relay after 
its supply of pressure has been intentionally cutoff. Liquids, 
however, are absolutely reliable so long as the valves are 
tight ; and not only can they be used for moving hydraulic 
rams no further than is intended, but they can be constructed 
so as to serve as locking arrangements when their valves are 
shut. 

In this manner, a liquid shut in, without opportunity of 
escape from either end, holds the relay rams or pistons as 
firmly as if these had been fixed by bolts ard nuts. Thatis, 
with a limitation for, if by malconstruction or faulty design 
pressure at any time greatly exceeds the normal driving 
pressure, there is sufficient freedom of movement to prevent 
the machinery breaking up altogether. 

A relay constructed on this positive hydraulic system is 
illustrated by Fig. 2. This represents the general arrange- 
ments, and some special details of a relay which has been 
used in many instances for regulating by hand or for settling 
the speed of a hydraulic engine by governor. It fulfils every 
one of the conditions which give so much value to a perfectly 
satisfactory system of relay construction. It obeys 
instantaneously all the movements of its directing control, 
and it locks the moving rams between two opposing water 
pressures, yet providing that modicum of elasticity which makes 


easy and safe the working with high-pressure water of the | 
| hand can feel; but when a governor is employed in connection 


machinery connected with it. 

This example is worked from a pressure of 700 1b. per square 
inch, obtained from the ordinary dock or other source of 
supply, and it is this pressure which provides the necessary 
power for working the relay. Its special purpose has been to 
move and fix at any desired position the centre spindle, around 
which a group of three hydraulic engine cylinders revolve. 
These arrangements need not be further described, except to 
say that they form the working part of a hydraulic engine, 
having a stroke made variable by the hand, or by the feeble 
forces of a governor, and these forces, having only the small 
valves of this relay under their influence can be trusted to 
move them easily, thus enabling a governor to start by very 
small increments of pressure, whereas where heavy valves are 
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passage drilled in the solid metal with the larger ram B. 
The other valve E F communicates by its upper end F with 
the larger ram B, while its lower end is connected to the 
exhaust by a passage drilled through the solid gun-metal. 
Pressure, therefore, in the larger ram, with the assistance of 
a coiled brass spring, keeps the valve E F closed. 

Whenever the valve C D is pushed open from C towards D, 
pressure passes from the inlet A into the ram B, which, 
having the Jarger area, forces the ram A backwards with a 
mcvement which continues so long as the valve C D remains 
open. Correspondingly, whenever the valve E F is pushed 
open from E towards F, a direct communication is made 
between the large ram B and the exhaust, so the smaller 
ram A, meeting with no resistance from B, runs forward in 
the same direction as the valve E F is travelling, and con- 
tinues such movement so long as the valve E F remains 
open. Thus the two rams, the central boss O, and the 
links G G communicate through the powerful intermediary 
of this form of relay with any load they are designed to 
control. 

By whatever amount either of these valves is moved, by 
so much does the relay follow, in either direction desired. 
If, for example, the valve spindle C D be pushed half an inch, 
a corresponding movement of the valve seat closes the 
opening, and these movements are practically simultaneous. 

While both valves are shut, then the opposing water 
pressures lock the whole system fast, and yet there remains 
the utmost facility for varying its position instantaneously, 
whenever so desired. 

It is necessary to use some care in designing the proportions 
of such a relay as shown by Fig. 2. Its smaller ram 
must have sufficient margin of area to overcome the intended 
resistances, and the larger ram in most cases requires double 
this area. The valves and drilled water passages in connec- 
tion with the larger ram determine the rate of movement, 
and in some cases it may be convenient to add an adjusting 
screw, and cone seat with lock-nut to regulate what shall be 
the passage opening, and what the corresponding rate of 
movement. 

Fig. 2 shows the small valves C D and E F unbalanced so 
that a pressure corresponding with their area has to be over- 
come in opening them. This is useful when such valves are 
worked by hand, as they offer a slight resistance which the 


with such a relay any such resistance would render the 
governor less sensitive, and it is, therefore, necessary in such 
cases to balance these valves, which is very easily done. Thus 


| they would be balanced so far as the heavy water pressure is 


concerned, but springs should be provided in all cases to hold 
the valves upon their seats, and so prevent any unintended 
Whenever these and other minor 
matters familiar to hydraulic engineers receive proper 
attention, valves of this description will be found to last 
without appreciable wear for many years. A corresponding 
durability is found to exist with cup leathers on the larger or 
smaller rams, and this is mainly due to an absence of that 
concussion so generally found with hydraulic machinery, 
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which is due to improper design when they work on gun- 
metal, and to abrasion when they work against cast iron or 
steel. 

The action of a relay and the ‘“‘ hunting’’ of a governor may 
at first sight seem a double subject; but it must be remem- 
bered that combinations of governors and relays of one sort 
or another are so essential in many cases to ensure the proper 
performance of a governor’s functions that it is well to com- 
bine the main considerations of the points to be observed, 
in order to secure the proper performance of both. 








ELECTRIC POWER TRANSMISSION AND 
SUPPLY IN SWITZERLAND. 
No. II.* 
Havine again returned to Geneva, after practically 
continuous travel for two days and anight on end—for we 


Compagnie de l’Industrie Electrique has been concerned, | 


there are fifteen main generators, each of them of 1200 
horse-power. The majority of these were made by our 
hosts. The works were designed in 1893 and the first 
machines started in 1896. The energy here generated is 
conveyed to Geneva, a distance of 6 to 7 kiloms.—say 


4 miles—by means of alternating two-phase current. 


The machines supplied in the first instance by the Com- 


pagnie de l’Industrie Electrique are of 1200 horse-power | 
each and run at 80 revolutions per minute, being con- | 


structed for a voltage of 2750 or 5500 volts. The speci- 
fication insisted upon by the Geneva city authorities was 
stringent. The alternators were to be very strong; to be 
of moderate self-induction ; to be capable of withstand- 


ing short circuits; and to be able to run well in parallel. | 


The foregoing, when considered in addition to the 
facts that a voltage of 5500 was required and that the 
machines were ordered some seven or eight years ago, 




















Fig. 1 


had been but two hours in Geneva in the morning before 
we left it again—we were thankful that our hosts did not 
expect any more from us that night. Next morning, 
however, we commenced a busy day at an early hour. 
Our programme included visits to the large municipal 
generating station at Chévres, the municipal pumping 
and tramway station at Coulouvreniére, the works of the 
Compagnie de ]'Industrie Electrique, and a journey to 
Lausanne, with an inspection of the tramway system of 
this place. 

Of the large municipal pumping station at Coulouvre- 
niére we need not speak at any length. Reference has 
already been made to it in our columns, and the turbines 
which drive the pumps have been described. Suffice it 
to say, therefore, that it is an excellent example of Swiss 
engineering. Here, too, are some fine electric machines 
for the Geneva tramway services. Some of the dynamos 
are driven by turbines, others by motors, the current 
being derived from Chévres. Inasmuch, however, as 
they do not possess any points not shared by other 
machines which we propose to describe in detail later on, 
we need not refer to them at greater length in the present 
instance. 

The electrie generating station at Chévres has been 
several times alluded to in our columns, but a few words 
of description as to its present condition may well be 
given here. The power is obtained by means of a barrage 
across the Rhone some miles below Geneva, whereby a 
head of about 20ft. of water is obtained as a maximum, 
this giving with the machinery installed a possible total 
of 18,000 horse-power at maximum flow, and 10,500 
when the water is low. Districts which contain high 
mountains are governed by precisely opposite rules as 
regards the flow of water in their rivers to those obtaining 
in places where the land is more or less level. In level 
countries it is in the winter time, when the ground has 
become to a certain extent sodden, that the greatest flow 
of water is noticeable in the rivers. In mountainous 
countries like Switzerland, on the contrary, it is in 
summer, when the glaciers and snow are melted by the 
greater heat of the sun, that the flow is greatest. This 
reversal of conditions has its good and its bad points. 
The chief disadvantage is that in winter, when there is 
greater demand for artificial light, there is less initial 
energy to depend upon than in the summer. But, again, 
in summer the various tramways and mountain railways 


are hard at work conveying excursionists, whereas in the | 


winter they are most of them laid by, or, at any rate, the 
traffic is not nearly as heavy. Still, the difference 
between 18,000 and 10,500 horse-power as a possible 
maximum strikes one as being large. 

At Chévres, which is in one sense perhaps the most 
important electrical distribution scheme with which the 
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1200 HORSE-POWER DIRECT CURRENT DYNAMO 


go to show that in the then state of knowledge the 
task to be performed was of considerable magnitude. In 
the first instance’an order was given for five 1200 horse- 
power machines. The mushroom form, familiar as being 
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composed of a double row of teeth or poles supportedig 
a horizontal platform fixed to the shaft of the machine. 
There are thirty-four poles in each row, and they are 
placed radially. The field winding consists of copper 
ribbon of rectangular section, adjacent spirals bein, 
insulated with shellaced canvas. The armature has 84 
bobbins. The machines are so arranged that they can he 
made at will to give single-phase or two-phase current 
This is brought about by having the field and armature 
windings separated into two parts, placed one above the 
other, each being separately operated upon by one of the 
two rows of poles already mentioned. The change from 
one to the other system is quite simply brought about by 
the motion of a lever. The periodicity is 45. We were 
informed that an efficiency of 93 per cent. had been 
| obtained. Each field requires 45 ampéres at full load 

We gathered that the total weight of each machine jg 70 

tons, while the moving portion, together with the shaft, 
| weigh 12 tons, leaving 58 tons for the remainder. The 
| weight of each turbine is also 12 tons, as is also the 
total vertical pressure of the water, so that the total load 
on the armature bearing is 36 tons. 

Such were the first machines ordered. The authorities 
at Geneva, however, when the need came for further 
power, had recognised that a speed of only 80 revolutions 
per minute was inconvenient ia several respects, and 
lecided that the new generators should have a speed of 
120 revolutions per minute. ‘Three machines were 
ordered from La Compagnie de I'Industrie Electrique, ard 
it was decided to make these with external fixed arm,. 
tures and internally-revolving fields with radiating poles, 
These machines are considerably lighter and more 
economical than those at first installed. The pole pieces, 
of which there are forty-six, are of laminated iron fixed 
in a cast iron ring. The movable portion is 14ft. 9in, in 
diameter and weighs 17,500 kilos., say, 17} tons, the whole 
machine with its shaft weighing 40,090 kilos., or just 
over 39 tons. The windings of the armature bobbins are 
made on formers, insulated with mica and forced into 
their position by means of specially-designed presses, 


There are six other big alternators by another maker in 
this large generating station, but as they do not vary 
greatly in general design from the foregoing, we need not 
describe them. A good idea of the genera! arrangements 
of the station is given in the engraving on page 371, which 
shows a view down the interior. Did space permit of it we 
should have liked to describe at some length the excellent 
hydraulic work which has been carried outhere. Every 
portion of the station has been carefully thought out, and 
reflects great credit on the engineer who designed it. But 
as emphasising our assertion that water power is not 
without its drawbacks, we may mention that there was 
at the time of our visit a number of men and divers 
making good something which had gone wrong with 
the hydraulic machinery. There is one other dynam, 
however, which we must describe. It is the only direct- 
current machine in the station—saving, of course, the 
exciters—and it supplies the chemical works near 
by, which we have already described in our pages— 
see THE ENGINEER, May 3lst, 1902. It is verti- 
cally placed, commutator upwards, and has twelve 
poles. It is coupled direct to a turbine of 1200 horse- 
power at 120 revolutions per minute, made by Escher, 
Wyss et Cie. The dynamo can give a current of 4000 
ampéres at a pressure of 208 volts; the diameter of the 
armature is 3 metres, say, 9ft. 10in. The total weight is 





Fig. 2—SLUICES AT CHEVRES 


similar to that of the alternators at Niagara, 
The fact that the shafts are vertical renders inspection 
and repairs quite easy. The machines are of the unipolar 
type, the armatures being fixed. Their overall diameter 


is 4m. 50 em., or, say, 14ft. 9in., while their height from | 


the floor level is 2m. 20 cm., say 7ft. 3in. The whole 


| dynamo consists essentially of two parts, that which con- 


tains the windings, and which is fixed, and the movable 
portion. The latter is in the form of a steel bell, and is 


vas used. | 60,500 kilos.—59} tons—of which the armature weighs 
| 27,500 kilos., say, 27 tons. 


The armature winding con- 
sists of thick copper bars placed in slots of such a form 
that the conductors cannot get out, while at the same 
time it is not necessary to keep them in with wedges. 
The commutator is a metre in diameter; the brushes are 
of carbon. Each brush-holder can be taken off without 
| interfering with the others, and all the brush-holders - 
| one spindle can be withdrawn from the commutator by 
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one movement at the same moment. We are enabled to 
give an engraving and drawings—see Figs. 1 and 3— 
which show the outside appearance and general construc- 
tion of this fine machine, from which its size and 
characteristics may be appreciated. This dynamo, we 
may add, is fitted with a hand brake by which its motion 
can be arrested in a very short time. It was unfortunate 


| was unbounded, and the pains which he took, not only on 

| this particular day, but during the whole of our stay, to 

| explain in detail every point on which we asked for 

| information, deserves our sincerest thanks. 

| On our return to Geneva we found that our stay 
there was not to be long; we were to be off at once to 

| Lausanne, so as to sleep there and to be ready on the 


that the date of our visit coincided with that of a national | next day for our visit to St. Maurice, the central point of 


holiday, for in consequence of the closing for the day of | our visit to Switzerland. 


the chemical works this machine was not running. The 
same remark applies to the works of the Compagnie de 
Industrie Electrique, which we were unfortunate enough 
not to see in operation. 

On page 871 we give a view of the Chévres station while in 


| The train service between 
| Geneva and Lausanne is excellent—at all events, as 
regards the pace kept up. The boat service on the lake 
is also good, so it is said. We had no chance of trying 
it, which was, perhaps, just as well, for during the whole 
of our stay there was what the natives call wne bise noire. 
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Fig. 3—VERTICAL DIRECT CURRENT DYNAMO AT CHEVRES 


course of construction, looking down stream, which gives 
an excellent idea of the nature of the works undertaken 
and of the disposition of the sluices. And in Fig, 2, page 
366, we give a view taken looking across the river just where 
the sluices come. The platform from which the sluices 


are worked is taken well up above any possible flood line. 
We were enabled to go upon this platform and were 
astonished at the ease with which the sluices were mani- 
pulated, one man being able to lift them by working the 
mechanism with one hand. 

During the inspection we had been fortunate enough 
to have the company of M. Thury himself. His courtesy 


This, being interpreted, means a black north-eastei, 
which considerably ruffled the surface of the lake, to say 
nothing of obscuring the ‘mountains with lowering 
clouds. 

On arriving at Lausanne we were taken to see and 
| travel up one of the steepest and longest tramway 
| gradients in the world. The total length of the climb is 
| perhaps three-quarters of a mile, and the steepest portion 
|of it a 12 per cent. incline, or 1 in 8}. Going up the 
speed was wonderfully quick, but it is naturally very 
|much slower going down; and the way the whole is 
| negotiated—and worked not merely as a show thing for 





us to see, but continuously—is excellent. The following 
facts about the Lausanne tramway system and its equip- 
ment, &c., will without doubt be of interest. In the 
first place, it may be stated that the configuration of the 
land on which Lausanne is built is such that out of 
11 kiloms. of line constructed and worked only 238 m.— 
say, 260 yards—is on a level, and that is where the line 
traverses the Grand Bridge. It is doubtful if there 
exists a town tramway system which runs on more 
uneven ground. It is also remarkable that the heaviest 
curves occur on the steepest gradients. There are, for 
instance, several 20 m.—say, 65ft. 6in.—curves on a 
gradient of 8 per cent. The heaviest has a radius of 
45ft. In fact, it is claimed for the Lausanne tramway 
system that, as compared with those of all the other 
towns in the world, it has the greatest average gradient, 
and of all the European tramways worked by simple 
adhesion it has the steepest gradient. The overhead 
system is employed. In the power-house there are three 
Crossley gas engines using producer gas, each coupled 
direct to a 100-kilowatt Thury generator running at 160 
revolutions per minute, and generating current at 600 
volts. There is a battery of accumulators of 300 plates 
and a capacity of 700 ampére hours working in parallel 
with these generators. We understand that, while owing 
to the heaviness of the inclines the energy consumed is 
twice what it ordinarily is with electric tramways, the 
consumption of coal has not exceeded 1°150 kilos. per 
car-kilometre. We give a view of the power house on 
page 370. 

The gauge of the line is a metre, and the rails weigh 
30 kilos. per lineal metre; they are doubly bonded, the 
diameter of the bond being 8 mm. There are in all 
twenty-one cars, three of these being designed specially 
for the exceptionally heavy gradient—that of La Pontaise 
—already mentioned. Generally speaking, each car 
holds thirty-two passengers; but the La Pontaise cars 
are lighter, and only destined to hold twenty-five persons 
as amaximum. The electrical equipment for each of the 
twenty-one cars consists of two Thury motors, each of 
25 brake horse-power at 540 revolutions, equivalent to a 
speed of 18 kiloms. (11°2 miles) per hour. At this speed 
their efficiency is said to be 85 per cent. All the cars 
have, in addition to the ordinary shoe brakes, electric 
brakes whereby the motors work as generators against 
resistances, and permit of a speed not exceeding some 
five miles an hour on a steep gradient. It was ver. 
necessary, seeing the heavy gradients to be negotiated, 
that this additional brake should be employed. Even 
this, however, is not sufficient for the heaviest gradient. 
Here there is in addition a special safety brake, which 
consists of two steel shoes provided with teeth, which can 
be made to press down upon longitudinal pieces of timber 
laid beside and level with the rails. These brakes can be 
made to act instantaneously, and the springs, when not 
in use, are compressed till they exercise a pressure of 
1000 kilos. We understand that this brake has given 
every satisfaction, and, provided with the three separate 
brakes, the cars travel up and down the La Pontaise 
gradient with great ease and safety. There is, at all 
events, one regular stoppage made in the middle of this 
heavy 12 per cent. gradient. As a fact, more were made 
on the occasion of our visit. The normal working current 
on this gradient is from 80 to 100 ampéres, according to 
the state of the rails—say, from 53 to 67 horse-power, if 
we allow a difference of potential of 500 volts—so that 
ordinarily the motors are slightly overworked when going 
up this gradient. At starting, which is brought about 
perfectly easily, the current increases to from 90 to 120 
ampéres. When ascending it is difficult to realise the 
steepness of the hill; but in going down the speed is very 
slow, and there is some vibration, due to the action of 
the brakes, which telis of the restraining force which it is 
necessary to exert. 








THe AERONAUTICAL INSTITUTE AND CLUB.—The October 
general meeting was held at St. Bride’s Institute, Fleet-street, E.C., 
on Friday, the 10th inst. Dr. F. A. Barton, the President of the 
Institute, in the chair. There was a large attendance of members 
and their friends, The President opened the meeting by announcing 
the forthcoming exhibition of model balloons and flying machines 
and experimental apparatus that the Institute proposes to hold 
early in 1903. Mr. P. L. Senecal gave an interesting paper on a 
somewkat novel flying machine, a parachute with flapping wings. 
Mr. Senecal stated that he considered the project quite feasible, 
the parachute being built upon a frame to prevent it collapsing, 
and the wings being used to guide the machine whengliding. Mr. 
Senecal’s paper was followed by a discussion on the merits and 
demerits of the machine, in which several members took part. Mr. 
Aug. E. Gaudron followed with a short lecture on modern balloon 
manufacture, in which he explained all the details of construction. 
A lantern lecture by Mr. Gaudron wound up the evening. Some 
very fine pictures were shown, including ‘‘ A Channel Trip by 
Balloon,” ‘‘ An Instructional Ascent by the Aéronautical Institute,” 
‘* An Ascent from Bath,” and ‘‘A Double Parachute Descent.” A 
vote of thanks was accorded to the Chairman on the termination of 
the meeting. 

FREE Laspour CoNnGREss.—-The National Free Labour Associa- 
tion holds its tenth annual congress at Leeds on the 20th inst., 
‘*in furtherance,” as the executive committee in their report state, 
‘‘of freedom and sound economics, the true interests of labour, 
and the law not of force but of conciliation.” The report to be 
presented gives practical proof that on this basis good and useful 
work has been done during the past year. The resolutions to be 
submitted suggest remedial measures in matters that are held to 
be detrimental to trade and industry. A remedy for picketing, it 
is urged, would be the elimination of the qualifyiug clause—clause 2, 
section vii.—from the Conspiracy and Protection of Property 
Act, 1875, which clause has hitherto been erroneously held to 
justify picketing. Another resolution protests against the claim 
of trade unions to the protection of their funds from the conse- 
quences of illegal acts, as ‘“‘an attempt to evade lawful respon- 
sibility, and is opposed to the principles of justice on which the 
laws of the land ought to be based.” The persecution of non- 
unionists in the exercise of their right to work unhindered and 
unmolested is condemned as being in “direct violation of indi- 
vidual freedom and as tending to lower the status of honourable 
manhood.” The movement for direct labour representation is 
regarded as intended to ‘“‘further the propaganda of trade-union 
socialism rather than the interests of the working classes.” The 
Eight Hours Bill is opposed as ‘‘an attempt to restrict produc- 
tive effort by parliamentary compulsion, and boycotting is pro- 
tested against as ‘‘a gross infringement of human liberty.” 
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THE NEW ATLANTIC LINERS. 





as only about 1000 tons of displacement would probably 
be left for cargo, stores, kc. The Campania’s dimensions are 
| 600ft. by 65ft. by 41°5ft., and the weights may be assumed to 


Wuatgver may be the views of the shipping world on | be made up as follows, viz.:—Hull, 10,000 tons; machinery, 


the Government’s new policy of giving large subsidies to 
the leading British mail steamship company, the 
engineering profession generally, and the shipbuilding one 
particularly, can only have cause for satisfaction that it 
should be made possible for the Cunard Company to con- 
tract for new steamers with a view of trying conclusions 
with the Germans in the matter of the fastest passages 
across the Atlantic. It is now nine years since the 
Campania and Lucania started to lower the time of 
crossing—just the span of years that had then elapsed 
from the start of the same company’s previous pair of 
flyers, the Umbria and Etruria. The Campania and 
Lueania still hold the premier position as regards speed 
amongst British vessels, but for some years they have 
been outpaced by the vessels of the Hamburg-. American 
Line and the North German Lloyd's. The holding of 
the envied blue ribbon of the Atlantic is, of course, to 
a large extent dependent on financial considera- 
tions. Extremely high speed is an exceedingly costly 
quality in large ocean steamers. The financial question 
being got over, there will be no difficulty in finding 
designers and builders who will be able to provide the 

owners with vessels that will bring back their lost laurels. 

Owners find that the first cost of these huge and powerful 

steamers is so large, the expense of their upkeep so great, 

and their cargo-carrying capacity so small, that the profit 

from them is vanishing. On the other hand, the posses- 

sion of such steamers is of the greatest value to the 

nation, both as mail carriers and as armed cruisers. The 

(;overnment has therefore decided that the nation should 

bear part of the expense of the vessels from which it does 
derive great teneftit in times of peec2, and from which it 


4000 tons ; coal, 4000 tons ; and cargo, 1000 tons, which 
gives a total displacement of 19,000 tons, say, on a draught 
of 27ft. Figs. 1 and 2 will give an idea of the relation 
between speed and size in the case of vessels of the 
Campania type, as regards relative weight of hull and 
weight of machinery and coal per indicated horse-power. 
Fig. 1 shows the cargo-carrying capacity for varying 


speeds of vessels 500ft., 600ft., 700ft., and SO00ft. in | 


length. Lt will be observed that for a given size of vessel 
the cargo-carrying displacement is rapidly vanishing with 
the increased speeds. The curve for the 600ft. vessel 
corresponds to the weights assumed in the case of the 
Campania. The curve for the 500ft. vessel corresponds 
to a reduction in the dimensions of the Campania to 
500ft. by 58ft. by 37ft., the draught being 24ft. moulded. 
These dimensions correspond nearly to those of the Umbria 
and Etruria, which are actually 500ft. by 57ft. Zin. by 40ft., 
the draught moulded being 24ft. At a speed of 20 knots the 
curve gives a cargo-carrying capacity of about 1100 tons, 
whereas the actual amount in the case of the Umbria 
was less than half this, owing to the difference in type 
between the Campania and Umbria, the latter having 
x finer form and proportionately heavier machinery. 
The other two curves correspond to increased Cam- 
panias, the assumed dimensions being 700ft. by 71ft. by 
45°5ft. and 800ft. by 76ft. by 48°5ft. Fig. 2 shows the 
cargo-carrying displacement for varying lengths for 
speeds of 18, 20, 22, and 24 knots per hour respectively. 
It will be seen by a glance at these diagrams that, if the 
relative weight of hull of the Campania, or the weight of 
machinery per indicated horse-power, or the amount of 
fuel consumed per indicated horse-power per hour cannot 


a 
| as the breadth cannot be materially increased without an 
| addition to the depth and draught. A proportionate] 
| long vessel means a proportionately heavy hull, and ths 

limitation as to draught is therefore one of the mogt 
| serious elements in the design of large vessels, The 
| harbour boards and dock companies are in this respect 
lagging behind, as they do not provide water enough to 
| enable the ship designer and shipowner to utilise a given 
| displacement to its best advantages. q 
In the case of the Umbria and Etruria the draught of 
water was 25ft. The Campania and Lucania’s designers 
were able to go to about 27ft. It is probable that a 
similar increase can be made now, so as to enable tho 
new vessels to draw 29ft. It is not likely that the dis. 
placement will be far short of 27,500 tons, to obtain 
which ona draught of 29ft. would require the dimensions to 
be about 725ft. x 72ft. x 48ft. The indicated horse. 
power necessary to drive a vessel of this enormous size 
at a speed of 24 knots per hour will be about 50,000, and 
the weight of coal for a single trip will be about 6300 tons, 
It is not likely that, even on these large dimensions, much 
more than a thousand tons would be left at the disposal 
of the owners, and it will be of great interest to see 
what modifications will be introduced in order to obtain 
the speed on these dimensions, or whether it will 
be at all possible materially to reduce the above dis 
placement. It is not probable that any very radical 
changes in the design of either ships or machinery 
will be introduced. It is more likely that the neces. 
sary displacement will be obtained by strict economy 
with regard to weight throughout both hull engines and 
boilers. The creation of a ship is from end to end 
dependent on compromises, and in no respect does it 
attain the ideal. The type which has the greatest number 
of points in its favour, and the fewest against it, is the 
one that must be adopted, and it seems that such a type 
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The reasoti for the enormous experise of vessels of this 
type and their small profit-earning capacity lies, of course, 
in the fact that high speed means powerful engines, 
which again require a large supply of fuel, both of which 
requirements necessitate an increase in the displacement 
of the vessel, which increase again requires more power 
to drive the vessel at the given speed. Each of these 
items has a tendency to increase the first cost of the 
vessel, and the coal consumption increases the working 
expense, while the increased weight of machinery and 
coal go to reduce the earning powers. 

It is a comparatively easy matter to design a cargo 
steamer where the weight of the hull, machinery and 
coal may be only about 40 per cent. of the total displace- 
ment leaving 60 per cent. as the weight at the owners’ 
disposal. If the worst comes to the worst, an error of one 
or two per cent. in the weight of the hull and machinery 
only means that the cargo-carrying capacity is reduced 
by as much. But when, as in the high-speed Atlantic | 
liners, the weight of hull, machinery and coal supply | 
imay amount to as much as 95 per cent., leaving only 
5 per cent. of the displacement at the owners’ disposal, it 
is then clear that the question of a little more or less | 
weight is of the greatest importance. Displacement is, in 
the first instance, the material which a naval architect | 
has at his disposal in designing a ship, and the less he | 
needs of it the better. A certain part of the displace- | 
ment must be set apart for the hull of the vessel, | 
and the weight of the machinery and coal must | 
come out of the remainder. As the speed increases the | 
weight of machinery and coal increases and swallows up 
the spare displacement, until at some point there is 
nothing left. The limit of speed has then been reached 
for that size of vessel. If higher speeds are required, 
larger vessels are necessary. In the fastest Atlantic liners | 
this limit of speed has practically been reached, and an 
increase in size is therefore always to be expected when 
there is to be an increase in speed. In the case of the | 
Umbria and Etruria the speed was 20 knots, which | 
was practically the limit for that size and type of vessel, | 
in so far as it only left a few hundred tons of displace- | 
ment at the owners’ disposal, when hull, machinery, and | 
coal had been provided for. In the case of the Campania | 
and Lucania, when the speed was raised to about | 
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CURVES OF SPEED, CARGO, AND DISPLACEMENT 


750ft. in length to obtain a speed of 24 knots per hour, 
which the new vessels are expected to attain. This 
shows the great difficulties of the problem, and it will be 
apparent that the desired result is not likely to be 
obtained by simply enlarging the size of the Campania. 
The diagrams indicate how the speed could be 
obtained by the mere advantage of size of vessel. The 
other, and more preferable, way to gain an increase in the 
speed is by improving the older designs through reducing 
the relative weight of huil and the weight of machinery 
per indicated horse-power, or through reducing the con- 
sumption of coal per indicated horse-power per hour. 
The former way is the broad ani clumsy one, that can 
always be resorted to, more or less, when the necessary 
money is provided. The latter way of increasing the 
speed is the more ingenious and refined, and shows the 
greater or less skill of the designer, by the extent to 
which it supersedes the former, and its adoption marks a | 
distinct step forward in the evolution of naval architec- 
ture and marine engineering. When there has been an 
increase in the speed of Atlantic liners, it has therefore 
not usually been obtained by a mere increase in size 
over and above the last previous vessel, but by an 
increase in size combined with the improvements in con- 
struction of hull and machinery, introduced since the 
last vessel was built, in conjunction with such improve- 
ments as the designer was able to introduce, and 
had the courage to initiate, in the particular steamer. 
There is no doubt that the same thing wil] again 
occur now that a further increase in the speed is to 
be made. Theré will be improvements in the | 
design, which will make it possible to obtain the | 
speed on a relatively smaller displacement than was | 
previously required, but there will, in addition, almost 
certainly be a considerable increase in size over that of 
the fast German stedmiers, for the Cunard Company is 
known always to insist on a very strong and substantial 
construction, which can hardly be obtained except in | 
conjunction with additions to the dimensions of the 
vessels. The displacement must in these large steamers 
unfortunately be obtained subject to a limitation as to | 
draught of water, a consideration which seriously | 
hampers designers. When the necessary displacement can- 
not be partly obtained by addition to the draught it must | 
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steauiers, as they are now nearly all being built with a 
complete promenade deck, with more or less open sides 
between the poop and forecastle, and with a tier of deck 
houses above. This arrangement is very comfortable for 
the passengers, as it provides plenty of light and open 
deck spaces. It has, however, the serious structural 
objection, that the superstructure of the promenade deck 
cannot be efficiently incorporated with the remainder of 
the hull so as to contribute to the strength of the struc- 
ture. Being situate at the place where the main struc- 
tural stresses are greatest, and being unable to be made 
capable of resisting these stresses, it must necessarily 
strain and cause trouble by leaks in the decks, unless 
provision is made to prevent any stresses being trans- 
mitted to the promenade deck by severing it, and 
providing a kind of expansion joints at various places, as 
has been done in some recent vessels. The fact that the 
feature of the promenade deck commends itself so much 
to the passengers will, however, almost certainly be 
sufficient to cause it to be retained in the new vessels. 
The most serious stresses in these long and fine-ended 
vessels are those due to bending from an excess of weight 
at the ends and an excess of buoyancy amidships, and by 
far the greatest weight of any single item in the structure 
has to be provided to meet these stresses. All unneces- 
sary weight at the ends is therefore not only occupying 
useful displacement, but is in itself a source of additional 
stresses, which could be avoided, and the material or 
weight required to meet them therefore saved. Every- 
thing tending to move the weights of the structure from 
the ends towards amidships will therefore in this type of 
vessel go to reduce the stresses, or, rather, may make it 
possible to reduce the material while retaining the same 
strength. It is possible that something may be attempted 
in this direction in the new vessels by reducing, or evel 
dispensing altogether, with the sheer. The freeboard 
at the ends of these vessels will be so great that 
there cannot be much necessity for adding to it by 
sheer. The question of appearance will probably, to 
conservative designers, be a more serious objection, 
which, however, ought to yield to more important 
considerations. It is, after all, a question whether 
the absence of sheer would detract seriously from the 
appearance of vessels of this type, if other features were 
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novation would, under any circumstances, have many | adoption ; but, so far, there has not been found a type so | Sewage Disposal information is given as to the extent to 
inno well suited to the requirements of the mercantile service | which microbes discharged into a river in a sewage 


ontages, It would not only reduce the weight of the 
Pree cargo at the pel ng but would convey the 
aerial to the midship part of the vessel, where there is 
- Je—in fact, too much—displacement to carry it. The 

dification would further increase the depth of the struc- 
re idships, thus giving additional strength without 
ture aml ps, bat ; 

ducing the stability of the vessel. The weights of the 
: ines and boilers might also with advantage be concen- 
a ted asmuch as possible amidghips ; but it is not probable 

ra +t will be possible to do much in this direction, nor is 
that it w! I 7 
it likely that the position of the coal bunkers will be deter- 
nined by structural considerations, although the removal 
during the course of a voyage of such an immense weight 
of coal from the midship part of the vessel affects 
seriously the main stresses on the structure. As the size 
of vessels increases, it is becoming more likely that some 
euch attempts as have been indicated will be resorted to 
with a view to neutralising the serious effect of the 
extreme proportions necessitated by the limitations of 
draught, or the equivalent result may possibly be arrived 
at by extending the main structure to the promenade 
deck for part of the length amidships. 

With regard to the underwater form of the new vessels, 
it is also improbable that radical changes will be made. 
The restriction on the draught is here again a serious draw- 
back, as it necessitates a very full square bilge form 
awidships. If there existed no limitation in this respect, 
then the form would probably approach more closely to 
that of the fast torpedo boat destroyers, with their higher 
rise of floor and easier bilges, and higher speeds would 
hence be obtained without increasing the displacement. 
The earlier fast Atlantic liners, such as the Umbria and 
Etruria, were of a comparatively fine form amidships ; 
but in the more modern craft, such as the Campania and 
Lucania, the fuller form at the bilge had to be adopted. 
The excessive concentration of the displacement amid- 
ships is an evil both from the point of view of strength 
as well as of speed, but it is one which must be faced 
until docks and harbours are considerably deepened. 
With regard to the finding of the form of least resistance, 
subject to the restricted draught, it seems a pity that 
none of the shipbuilding firms likely to undertake the 
building of these important vessels should possess a tank 
where model experiments could be made, and the form 
be found which would require the minimum of power 
for the required displacement and speed. Better results 
might thereby possibly be obtained on a given displace- 
ment, or a given result might be obtained on a smaller 
displacement. Under any circumstances, the required 
power might be determined with a greater degree of 
certainty, and the want of such a tank places nearly all 
our builders at a disadvantage in competing with, at any 
rate, the North German Lloyd’s Company. Such a tank 
is, of course, of increasing value as speeds are growing, 
and it is particularly so where great departures are to be 
made from previous practice. In the case of the lower 
speeds the resistance depends more upon the friction on 
the wetted surface, and less on the vessel’s form. But 
with the higher speeds the wave resistance becomes an 
important factor, and consequently modifications in the 
form, which are apparently trivial, may have serious 
effects on the speed. It is rumoured that Messrs. 
John Brown and Co., of Clydebank, are about to 
construct an experimental tank. Perhaps, if they should 
get one or both of the new vessels to build, they may 
have the tank ready in time to be of service to them in 
dealing with the power problem of these exceptional 
vessels, and if so it would give these builders a consider- 
able advantage over others who would not be so 
fortunately situated. 

From what has been said it will be seen that the 
improvements and modifications from previous practice 
in the construction of the hull of the new vessels are most 
likely to be found in a general tendency to economise 
weight without sacrificing strength, and as it will pro- 
bably be found impossible to reduce materially the 
scantlings of the main items, such as the shell plating, 
steel decks, &c., a considerable reduction may have to 
be effected in parts of minor importance, and no doubt 
this can be done without reducing the general standard 
of efficiency. With regard to the building material, it is 
improbable that any departure will be made from the 
ordinary mild steel. The specially high tensile qualities 
of steel are probably too expensive for general use, and 
until some means have been found for correspond- 
ingly improving the riveting of the attachments, 
they will be of comparatively small value for the 
plating of such vessels as those being considered. 

The remarks made with regard to the hull are equally 
applicable to the propelling machinery. It is not probable 
that in them either will any startling changes from 
previous practice be found. Attempts will doubtless be 
made to reduce the weight of machinery and the coal 
consunption per indicated horse-power, and other 
luprovements will be introduced in respect of details, 
but, on the whole, the engines and boilers will probably 
be enlarged editions of what have been before. Some 
very radical changes might, indeed, have been possible 
With regard to the propelling machinery, upon the lines 
being adopted in some much smaller steamers. They are, 
however, hardly sufficiently ripe to be adopted at the 
present moment in such large and important vessels as 
the new Cunard liners. The turbine engines will perhaps 
in time replace the reciprocating machinery in high-speed 
vessels; but so far this method of propulsion has only 
been adopted in two torpedo boat destroyers, a yacht, 
and two passenger steamers for service in sheltered 
waters. It would, however, be a bold step to in- 
troduce the system in a large liner, although 
temptation to do so might. be great in view of 
the chance of obtaining an excessively high speed, 
together with a great reduction in the unpleasant vibra- 
tionary ovement which at present is so often experi- 
enced, Water-tube boilers have, of course, been now 
used in warships for a long time, and a large amount of 
Weight is certainly saved under some conditions by their 





as the orthodox Scotch tubular boiler, and consequently 
the latter type is pretty certain to be adopted, in spite of 
its greater weight. A third possible innovation is that 
of burning liquid fuel. This is gradually becoming more 
common in certain types of steamers; but it, too, has 
not so far been applied to large liners, although it would 
be particularly advantageous in that class of vessel. The 
oil would take much less space than coal and would also 
weigh less, in addition to which the enormous number of 
stokers at present necessary might be reduced. At present 
there are, perhaps, difficulties in obtaining in the proper 
places a regular supply of such tremendous quantities of 
oil as would be required fora liner’s trip across the Atlantic. 
The cost, too, may at present be a bar to the adoption of 
liquid fuel. It does, however, seem a pity that the 
designers should not just now be able to take advantage 
of any of these important innovations in marine 
engineering. 

As regards the propellers, it is just possible that three 
might be adopted instead of the usual two. If two only 
are adopted, then the horse-power on a single shaft will 
be increased considerably over what has hitherto been 
attempted. In the case of the Umbria and Etruria, with 
single shafts, the indicated horse-power is a little over 
14,000. In the Campania and Lucania it is about 15,000 
on each shaft, but in the new vessels it would have to be 
something like 25,000. 

It will be interesting to see to whom will fall the 
honour of building these vessels, which will be the em- 
bodiment of everything that is foremost in naval archi- 
tecture, and which will be the centre of interest to the 
profession for the next few years at any rate. Even to 
engineers outside the shipbuilding profession the con- 
struction of these vessels will be a matter of great 
interest. Already there are proposals for the widening 
of rivers to enable the vessels to be launched. The 
question of deepening docks and harbours may have to 
be considered, and in a hundred other ways the construc- 
tion of such vessels will affect engineers who are not 
directly connected with ship construction. 








THE POLLUTION OF RIVERS. 


From the report of the Ribble Joint Committee recently 
issued more satisfactory results appear to have been 
obtained in the Ribble district than in some other places, 
as it is stated that the whole of the authorities and 
manufacturers have already carried out the work required 
to purify their sewage, or are now engaged in taking the 
necessary steps to bring their works into a satisfactory 
condition, and that at no period of the Committee’s 
supervision have the proceedings been more satisfactory. 
It is also further stated that the experience obtained with 
bacterial installations has been sufficient to convince the 
various sewerage authorities that this process is efficient, 
and that now the operators have the courage of their 
convictions they work more willingly. Out of the 341 
samples of sewage effluents examined by their inspector, 
51 per cent. has been classed as good, 19 per cent. as 
fair, 8 poor, and 21 bad. Out of 306 trades waste 
samples examined, 40 have been found good, 27 fair, 12 
poor, and 21 bad. Mr. Naylor, who is able to give this 
satisfactory report, and who has been the chief inspector 
of the Board for some time, has recently resigned, Mr. 
E. Halliwell, F.I.C., having been appointed in his place. 

Judging from the condition of the rivers passing 
through some large manufacturing towns, the results 
obtained from the working of the Rivers Pollution Pre- 
vention Act of 1876 in other districts do not appear to 
have been accompanied by equally satisfactory conditions. 

At Manchester continual complaints have been made 
by the Canal Company, and not without reason, as to the 
quality of the effluent and the amount of solid matter 
that is allowed to pass down the rivers Mersey and Irwell 
into the Canal. The Rivers Pollution Prevention Board 
of this district have on different occasions taken proceed- 
ings with the purpose of preventing this pollution, and 
an order imposing a penalty of £50 a day is only in abey- 
ance. To deal with the sewage of a town like Manchester 
alone, to say nothing of the other towns that drain into 
these rivers, is no light task, the daily quantity of sewage 
amounting to about twenty million gallons. Works, how- 
ever, are now in progress for dealing with this sewage by 
the bacterial process, and tanks covering fifty acres are 
being constructed in which the bacteria are to be domes- 
ticated for the purpose of resolving the impure sewage 
into water of sufficient purity to be discharged into the 
Canal without creating a nuisance. 

At Leeds the sewage of a population of over 300,000 
inhabitants is sent in its crude state into the canalised 
portion of the river Aire, and for several miles the navi- 
gation has still to be conducted along a waterway that is 
in a condition little better than an open sewer, and in 
this condition it is allowed to run through the city of 
Leeds. A small area of experimental bacteria beds is in 
operation, but these are only capable of dealing with a 
very small portion of the sewage. In the session before 
last the Corporation promoted a Bill in Parliament for 
obtaining power to carry the sewage to land they had 
purchased situated several miles from the city ; but owing 
to the opposition of the owners of the mines along the 
route of the outfall sewer, and local waterworks which 
obtained their supplies from the subjacent rocks, the 
scheme was not carried, and the old order of things must 
continue for some time longer. 

On the Thames the Commissioners have for some time 
been actively employed in taking proceedings to prevent 
the pollution of the river by sewage, and with a consider- 
able amount of success. Taking into consideration the 
fact that the greater part of the water supply of London 
is taken from the Thames, the necessity for the preven- 
tion of pollution is of the first importance. 3 

In the second report of the Royal Commission on 





effluent will affect the purity of the water. The organic 
matter from sewage delivered into a running stream 
becomes, after a certain distance, oxygenised and 
destroyed by minute forms of animal life and by river 
plants. In order to obtain some basis for determining to 
what distance the pollution can extend, an investigation 
was made into the condition of the water of the river 
Severn, into which the crude sewage from the town of 
Shrewsbury, containing 29,000 inhabitants, is discharged. 
The presence of the bacillus coli was taken as a test of 
purity. Even with the large quantity of water passing 
down such a river as the Severn, it was found that pollu- 
tion could be traced in a diminishing quantity for 16 miles 
from the point of discharge of the sewage. 








INTERNATIONAL PROTECTION OF 
PATENTS. 
(From a Legal Correspondent. ) 


ALL the arrangements which have been made for 
international protection of patents are of considerable 
interest to English manufacturers. While, upon the onc 
hand, foreigners are only too ready to avail themselves 
of every opportunity to obtain protection under their 
own laws for inventions which have been borrowed from 
this country, it is probable that some of the patents 
which are applied for in England have been obtained 
surreptitiously abroad. In view of the fact that an 
English statute dealing with International Patent Law 
came into force at the commencement of the present 
year, and that the countries which, with England, form 
the “ International Convention,” have recently fallen in 
with the change proposed by that statute, a short 
excursus of the law upon the subject may be found useful. 

If an English patentee were not in a position to 
protect himself under the laws of a foreign country, it is 
obvious that immediately after the publication of his 
application for a patent in England, a foreigner might 
steal the invention and patent it in his own country. 
The result would be that the English inventor could not 
obtain protection in any country but his own. Similarly, 
an Englishman might steal an invention abroad, and a 
patent would be sealed to him in respect of it. 

In order to prevent any such abuse, a section was 
inserted in the Patents Act, 1883, which empowered her 
Majesty to enter into arrangements with foreign States 
for the mutual protection of inventions. Sect. 103 of that 
Act provided that her Majesty might arrange with any 
such Governments that any person who had applied in 
any such State for protection for (inter alia) any inven- 
tion, should be entitled to a patent for his invention in 
priority to other applicants; and that such patent should 
have the same date as the date of the application in such 
foreign State, provided that his application was made in 
the case of a patent within seven months, and in the case 
of a design or trade mark within four months, from his 
applying for protection in the foreign State with which 
the arrangement was in force. The effect of this section 
is that where any person who has applied for protection 
in the foreign State applies for a patent in England 
within seven months from the date of such foreign pro- 
tection, he obtains a priority over other applicants, so 
that his English patent is ante-dated to the date of the 
application in the foreign State. The same rule holds 
good in the case of an English patentee who seeks pro- 
tection abroad. 

The above section was passed in order to enable 
England to take advantage of an international agree- 
ment which was signed at Paris on March 20th, 1883, 
between Belgium, Brazil, Spain, France, Guatemala, 
Italy, Holland, Portugal, Salvador, Servia, and Switzer- 
land. England became a party tothe agreement in 1884, 
and the provisions of Sec. 103 were made applicable to 
the countries in the Industrial Union in the same year 
by Order in Council. 

According to the terms of the convention, the subjects 
of the States which are parties thereto, enjoy in each 
State the same privileges as the actual subjects of the 
State; but the foreigner who introduces a patent is 
bound to work it in accordance with the laws of the 
country to which it is introduced. Article IV. of the 
Convention provided that “any person who has applied 
for a patent in any one of the States of the Union 
becomes entitled to a right of priority in respect of the 
same invention in the other continental States of the 
Union during a period of six months, and in States cf the 
Union beyond the sea during seven months.” 

By an Act which came into force on the Ist of January, 
in the present year,* it was provided that the period of 
seven months prescribed in Sec. 103 of the Act of 1883 
should be extended to twelve months. This Act also 
provided that an application under the section should be 
accompanied by a complete specification, which, if not 
accepted within a period of twelve months, should be 
open to public inspection at the expiration of that period. 
The burden of this Act was accepted on the 15th Sep- 
tember, 1902, vy the following States, namely :—Belgium, 
Denmark, France, Italy, Japan, Netherlands, Norway, 
Portugal, Sweden, Switzerland, Tunis, and United States. 

The following articles have been made part of the 
international arrangement :— . 

“(a) The priority granted to applicants for patents, 
designs, or trademarks in any of the States of the Con- 
ventioii shall be twelve months for patents, and four 
months for designs or trade marks reckoned from the 
date’ of the application in the State in which the 
applicant is domiciled. 

**(6) The patents applied for in any of the States of the 
Convention by persons entitled to the privileges thereof 
shall be independent in duration of patents obtained for 





* “ An Act to amend the Law with reference to International Arrange- 
ments for Patents.” —1 Ed, VIT, c. 18, 
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the same invention in other States, whether parties to 
the Convention or not. 

“(c) No patent applied for under the Convention shall 
incur forfeiture for non-working until the expiration of a 
minimum period of three years from the date of appli- 
cation.” 

It will be seen that this modification of the terms of 
the Convention involves the abolition of the distinction 
between continental States and States beyond the seas. 

This list does not comprise all the Statés of the Con- 
vention. It may be useful if we refer to the chief 
features of the law of patents in each country which has 
acceded to the new terms. 

Belgium.—Patents are granted for twenty years. 
There is no examination as to the novelty or merit of the 
invention, and the patent dates from the day of the 
application. The patent must be worked in Belgium 
within one year. 

Denmark.—Patents are granted for fifteen years. 
An invention, in order to be patentable, must not at the 
date of the application have been described ina generally 
accessible print. There is an examination as to novelty. 
The patent must be worked in Denmark. 

France.—Patents are granted for fifteen years without 
examination as to novelty. With the exception of appli- 
cations made under the Convention, prior publication 
abroad kills the validity of the patent. 

Japan.—Patents are granted for fifteen years. There 
is apparently no inquiry as to novelty. 

Norway.—In Norway a patent is granted to an | 
inventor or his assignee for fifteen years. There is an 
examination as to novelty, and amendments are some- 
times required. The patent must be worked in Norway | 
within three years. | 

Portugal.—Patents are granted to the inventor for a | 
term not exceeding fifteen years. No invention is con- 
sidered new if it has been publicly used in Portugal, or 
if it has been described in any publication within 100 
years. The patent must be worked in Portugal within 
two years. 

Sweden.—Only inventors themselves or their legal 
representatives are entitled to patents, which are granted 
for fifteen years. The patent must be worked within 
three years. 

Switzerland.—Patents are granted for fifteen years to 
inventor or assignee. The invention must be capable of 
being represented by a model. The patent is voidable if 
the patentee refuses to grant a licence on reasonable 
terms, or if he does not work it within three years. 

United States.—Patents are granted for seventeen years. 
The application must be made within two years from the 
date of any printed publication. There is a strict 


examination as to novelty and originality. 
The above extracts are taken from an epitome of 
British and foreign laws published by Mr. P. I. Justice 








in “ Kime’s Directory,” 1902, which may be usefully con- 
sulted for further information. 

It is important to observe that with regard to a 
foreigner who obtains protection for his invention in this 
country under the terms of the Convention, Section 103 
of the Patents Act, 1883, prevents him recovering 
damages in respect of any infringement of his patent 
committed in this country, prior to the actual date of the 
acceptance of his complete specification. 

Again, the privileges conferred by Section 103 are 
those of priority only; a foreigner cannot patent any 
invention in the United Kingdom which is not good 
subject matter according to English law. Further, it is 
the grant of letters patent to, and not the mere applica- 
tion of, the foreign patentee which is ante-dated. As is 
well known, an application for an English patent can be 
opposed by anyone on the ground that the invention has 


| been patented by the opponent on an application of prior 


date. Hence a foreigner whose patent has been ante- 
dated cannot oppose an English application 
between the time of the foreign application and the 
date of the foreigner’s application in England. In 
Everitt’s patent * certain foreign patentees who applied 
on October 8th, 1886, and obtained a grant ante-dated to 
August 18th, 1886, were held to have no locus standi in 
the case of an application dated August 20th, 1886, to 
oppose, on the ground that the invention had been 
patented on an application of prior date. 

The object of the section is to encourage foreign 
inventors to apply themselves for protection and work 
their inventions in the United Kingdom. Hence the 


| priority given by the section has no ‘application to an 


applicant who seeks a patent for an invention communi- 
cated from abroad.+ 








MR. MOSELY’S LABOUR COMMISSION. 


THE arrangements for the tour in the United States of 
representatives of labour in this country are now nearly 
complete. It will be remembered that Mr. Alfred 
Mosely, C.M.G., being convinced that much could be 


gained if the union leaders of Great Britain could see for | 
information and trustworthy observations of manufac- 


themselves what takes place in other countries, organised 


| some months ago the scheme of which the approaching 


tour is the outcome. It has often been said that capital 
feared the education of labour. The saying was quite 
untrue; capital has for years past held that everything was 
to be gained, nothing lost, by the education of the labour 
leaders. Ithas always been difficult, sometimes impossible, 
to persuade the British workman that the customs and 
methods of the working men and the capitalists of other 





* Griff, A.P.C., 28. ete 
+ Shallenherger’s Application, 6 R.P.C., 550, 


made | 


countries were worth notice. The union leaders, at 
all events, are hastening to abandon this attitude. Mr. 
Mosely’s scheme promises to be a complete success. 
The members of the Commission are:—Mr. Crawford, 
Amalgamated Carpenters and Joiners; Mr. Taylor, 
Operative Bricklayers; Mr. Deller, Operative Plasterers; 
Mr. Barnes, Amalgamated Engineers; Mr. Maddison, 
Ironfounders of Great Britain and Ireland ; Mr. Cumming, 
Boilermakers and Iron and Steel Shipbuilders; Mr. 
Wilkie, Associated Shipwrights ; Mr. Cox, Associated Iron 
and Steel Workers; Mr. Holmshaw, Sheffield Trades; 
Mr. Ashton, Amalgamated Operative Cotton Spinners; 
Mr. Flynn, Amalgamated Tailors; Mr. Hornidge, 
National Union of Boot and Shoe Operatives; Mr. Ham, 
National Amalgamated Furnishing Trades; Mr. Lapping, 
Amalgamated Leather Workers; Mr. Kelley, Amalga- 
mated Lithographic Printers; Mr. Coffey, London Con- 
solidated Journeyman Bookbinders; Mr. Dyson, Amalga- 
mated Paper Makers; Mr. Wilkinson, Northern 
Counties Amalgamated Weavers; Mr. Walls, Blast 
Furnacemen; Mr. Macdonald, London Trades Council; 
and Mr. Steadman, Trades Union Parliamentary 
Committee. If any evidence were wanted to prove 
that the excursion is regarded with the utmost 
goodwill by employers, it would be supplied by the fact 
that the members of the Commission all receive free 
passages to and from the States. The great shipping 
companies, being asked if it would not be possible to take 
reduced rates, replied by asking the Commission to 
become their guests. The Cominission will be divided 
up into pairs. One pair will cross in the Umbria 
(Cunard), another in the. Teutonic (White Star), and 
other couples in the Allan liner Pretorian, the 
Merion (Dominion line), the Columbia (Anchor line), an 
the American liner Westernland. Theremaining Commis- 


| sioners will go with Sir A. L. Jones, in the Lake Champ- 
‘lain, of the Beaver line. The duration of the trip will 


probably be about two months. We understand that it 


_is not the intention of Mr. Mosely or anyone else that the 
Commissioners should follow a fixed route and make @ 


kind of Royal progress through the States. On the con- 
trary, it is the intention to learn all that can be learned 
by independent observation; to take things as they may 
be found, and, in a word, to secure really accurate 


turing and trade methods in the United States. The 
scheme, we need scarcely say, has our warmest approv 
and hearty wishes for its success. 








Ir is reported that the Lancashire and Yorkshire Rall- 
way Company has contracted with Vickers, Sons, and Maxim, for 
the construction of a passenger and cargo steamer 260ft. in length, 
and to steam 18knots. She is intended for trading between Fleet 
wood and Drogheda, 
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RAILWAY MATTERS. 


A GREAT quantity of rolling stock has just been 
ordered by the Russian Government to cope with the enormous 
goods traffic on the Siberian Railway. 


Tue directors of the Great Northern Railway have 
appointed the assistant secretary, Mr. Eustace Burrows, to be 
secretary, in the place of Mr. William Latta, who has retired from 
the service. 


Tue Russian Ministry of Ways of Communications has 
ordered from a firm in St. Petersburg ten snow ploughs for use on 
the State Railways. These snow ploughs are to be made exactly 
on the lines of those which were obtained from the United States 
some years ago, 


Large numbers of reservists, having now finished 
their military service, have returned to their emp'oyment with the 
Great Central Railway Company, where their places have been 
retained for them. The company also paid its contributions to 
sick, &c., funds connected with the company during the absence 
of the men. 


THE new branch line of the North-Eastern Railway 
Company between Sunderland and the Hartlepools will be opened 
in about three months. The line leaves the present through route 
from Leeds to Newcastle-on-Tyne at Hart, and rejoining it later at 
Seaham, reduces the distance by railway between the two ports 
by no less than five miles. 


Tse Board of Trade have confirmed the following 
Light Railway Orders:—Wakefield and District Light Railways 
(Extensions) Order, 1902, the South Norfolk Light Railway (Exten- 
sion of Time) Order, 1902, the Spen Valley and Morley Light 
Railways (Extensions) Order, 1902, and the Bentley and Bordon 
Light Railway Order, 1902. 


TuE Metropolitan District Railway Company announces 
that it will, from November Ist, establish an express parcel service 
over the whole of the system. The rates will be reasonably low, 
while the frequent trains run by the company will give an oppor- 
tunity for a prompt and effective service. Parcels will be received 
at all District Railway stations. 


ELectric trains on the Wannsee Railway, near Berlin, 
have been discontinued, as the operating expenses were as great 
as in the case of steam locomotives. The German State Railway 
authorities will make another experiment next July, with electric 
trains alone, between Potsdam and Gross Lichterfeld. They will 
use trains composed of three motor cars, carrying 206 passengers. 


Tue directors of the Central London Railway are 
considering the introduction of a new system of ventilation by the 
pumping of compressed air through pipes from the terminus at 
Shepherd’s Bush. This air would be dispersed at intervals in the 
tunnels, not in the stations. It is believed that this rush of pure 
air into the tubes at regular intervals would greatly improve the 
atmospheric conditions. 


We learn that Sir Wyndham S. Portal and Mr. Archi- 
bald Scott have resigned their positions as directors of the London 
and South-Western Railway Company, and at the last Board 
meeting Mr. William Wyndham Portal was elected a director in 
the place of his father, Sir Wyndham Portal, and Mr. Evelyn 
Cecil, M.P., of Lytchett Heath, Poole, Dorset, was elected in the 
place of Mr. Archibald Scott. 


AN inquiry was recently held by the Light Railway 
Commissioners into the proposed construction of a light railway of 
nineteen miles to connect the London and North-Western Railway 
line at Leighton Buzzard with the Midland at Harlington and the 
Great Northern at Hitchin. The Commissioners also held an 
inquiry at Woodbridge into the application to construct a light 
railway from Woodbridge to Bawdsey. 


Accorp1ne to figures recently published the system of 
railways operated in Russia increased during 1901 by 3042 verstes, 
The receipts amounted to 567,768,030 roubles, or 11,127 roubles 
per verste, whilst in 1900 the figures were 557,736,381 roubles, and 
11,574 roubles per verste. The number of passengers carried was 
practically 100 millions, an increase of about 8} millions, while the 
weight of the merchandise hauled also shows a slight expansion. 


Tue chief constructor of the Sierra Leone Railway, 
Mr. W. Bradford, left Liverpool on Monday for Freetown. His 
present intention is to inaugurate the work of the new mountain 
railway, a line which is to run from Freetown up the mountain so 
prominently visible from the sea. The new line will be about five 
miles in length, and Mr. Bradford expects to complete it within 
twelve months, notwithstanding that the gradient will be somewhat 
steep. 

THE train men on the Belgian railroads have had 
certain premiums granted them when their trains arrived to time. 
If they were to time at the end of their run, but had been behind 
at some way station, the premium was reduced one-half. To be 
everywhere on time, however, seems to have been found only a 
standard of perfection, always to be aimed at but usually unattain- 
able; and now the whole premium is given if the train gets 
through to the schedule time. 


At Cologne the work of loading and unloading goods 
and other goods-station work has been done on the piece-work 
principle with results so satisfactory both to the employer and the 
men that the extension of this method is strongly advised. The 
railroad authorities, however, are cautioned not to introduce the 
system in the autumn when the superfluous men discharged could 
find nothing to do, but preferably in the spring, when there is 
usually plenty of work for everybody. 


At last Saturday’s sitting of the Railwaymen’s Con- 
gress, Mr. Bell, Newcastle, senior auditor, presented a statement 
on the financial affairs of the society. The income for the first six 
months of 1902 was £19,098, and the expenditure £14,199, result- 


ing ina saving on the half-year of £4899. Compared with the. 


previous half-year, the total receipts showed a falling of £8979, but 
the second half of the year invariably showed a larger income than 
in the first half. The branches had invested £70,000 at 24 per cent. 
{t was decided to hold the next annual congress in Peterborough. 


THE railway between Bulawayo and Salisbury, vid 
Gwelo, a distance of 300 miles, was completed on Monday, says 
Reuter’s Agency. There is therefore now through railway com- 
munication between Capetown to Beira, over the full colonial 
gauge. Of this total distance of 2000 miles nearly 1500 have been 
constructed through the instrumentality of the Chartered Com- 
pany. Thecompletion of this new section will greatly facilitate the 
progress of the through Cape-to-Cairo line, as it will now be pos- 
sible to supply railway material both from the Cape Colony and 
Beira ports, 

EXPERIMENTS have been made on the Montana Central 
Railroad with a water arch in the fire-box of a locomotive. The 
device consists of a steel box, several inches deep, 4ft. 8in. long, 
and a width corresponding to the distance between the side sheets 
of the fire-box. The arch is placed directly in front of the flue 
sheet, and at an angle of 45 deg. The feed-water is forced into the 
arch at or near the bottoin by the use of an injector, and is delivered 
to the boiler from.the extreme top of the arch by pipes to the flue 
sheet. An engine has been equipped with this arrangement, and 
has made over 30,000 miles in freight service, and has had the 
boilers washed out but three times. After making 12,000 miles 
scarcely any mud was found except on the mud ring. 





NOTES AND MEMORANDA. 


In the month of August, 8045 vessels, measuring 
438,012 registered tons net, used the North Sea and Baltic Canal, 
against 3073 ships and 419,114 tons in the same month of last 
aed The dues levied amounted to 210,291 marks, against 196,344 
marks, 


THE number of persons who visited the Crystal Palace 
during the first half of the present year was 1,435,753, this 
being the largest number on record. The gross receipts amounted 
to £85,849, and the expenditure £54,597, leaving a credit balance 
of over £11,000. 


On Saturday, at Lloyd’s proving station, Netherton, 
a stud chain in one length, weighing 63 tons, and manufactured at 
Lord Dudley’s works, was tested, and proved to be satisfactory. 
It was stated to be the heaviest chain ever manufactured in 
Staffordshire. It is to be sent to New Zea'and. 


THE State of Illinois stands second to Pennsylvania in 
the coal production in the United States. In 1884 there were 741 
mines working, employing 25,595 men, and producing a little over 
12,000,000 tons, while in 1901 there were 915 mines in use, 44,143 
men employed, and 26,635,319 short tons produced. No anthracite 
coal is found in the State. Coal is being mined in 53 counties out of 


Durtne the nine completed months of the present year, 
4136 vessels entered the port of Antwerp; of this number, 2067 
were British, 879 German, 256 Belgian, 163 Norwegian, 144 Dutch, 
127 Swedish, 118 French, 105 Danish, 85 Spanish, 41 Austrian, 
41 Russian, 39 Japanese, 34 Greek, 32 Italian, 4 American, and 
1 Portuguese. The number of entries in the corresponding months of 
last year was 3925, 


ENGLIsH shipbuilders last month put into the water 27 
vessels, of about 60,427 tons gross, against 19 vessels, of 52,274 tons 
gross, in August ; 21 vessels, of 68,180 tons gross, in September last 
year. For the nine months English builders have launched 206 
vessels, of 545,347 tons gross, as compared with 206 vessels, of 
709,113 tons gross, in the corresponding period of last year ; 200 
vessels, of 539,309 tons gross, in 1900. 


Durine September, Scotch shipbuilders launched 33 
vessels, of about 57,862 tons gross, as compa’ with 22 vessels, of 
46,882 tons gross, in August, and 21] vessels, of 40,600 tons gross, 
in September last vear. In the nine months, Scotch builders have 
launched 231 vessels, of 396,570 tons gross, as compared with 207 
vessels of 395,426 tons gross, in the corresponding period of last 
year, 356,685 tons gross in 1900, and 367,526 tons gross in 1899, 


From the returns compiled by Lloyd’s Register of 
Shipping it appears that, excluding warships, there were 388 
vessels of 1,000,714 tons gross under construction in the United 
Kingdom at the close of the quarter ending September 30th. The 
present return shows a reduction in the tonnage under con- 
struction of about 129,000 tons as compared with the figures for 
last quarter, and of about 413,000 tons as compared with the 
unprecedentedly high total which was reached in September 
last year. 


Accorpinc to the Board of Trade returns of the 
machinery exports for September, the total value exported 
duri ptember, excludi steam engines, amounted to 
£1,195,035, as against £1,004,324 for the corresponding month last 
year, an increase of £187,711. In the department of steam 
engines a satisfactory increase has been registered for the first 
nine months of the year over the corresponding period of 1901. 
The total export value of all descriptions is £3,581,313 for 1902, as 
against only £3,155,410 for last year, an increa e of £425,903. 


THE total coal production of the world—exclusive of 
brown coal—is now nearly 700,000,000 tons per annum, of which 
the United Kingdom produces rather less, and the United States 
rather more, than athird, As compared with its population, the pro- 
duction of coal in the United Kingdom still surpasses that in the 
United States. It amounted to 5} tons per head of the population 
in 1900 and 5} tons per head in 1901, whilst in the United States 
it is still only just over 3 tons per head. In Belgium it amounts 
to about 34 tons per head, in Germany to rather less than 2 tons, 
and in France to about # ton per head. 


Foreicn shipbuilding yards, and especially English 
yards, still turn out a large number of vessels for German ship- 
owners. The official returns show that there has been a consider- 
able increase in the volume of shipping supplied to Germany by 
foreign makers. Thus, the German shipowners have received from 
foreign shipbuilders the following ships :—1898, 32 trading vessels 
of 40,949 registered tons ; 1899, 40 trading vessels of 71,679 regis- 
tered tons ; 1900, 49 trading vessels of 106,898 registered tons ; 
1901, 42 trading vessels of 107,775 registered tons. These figures 
do not include the river boats built abroad for Germany. 


To unite ordinary cast iron is not an easy task, says an 
American technical paper, but it may be done, if one has luck, by 
boring a dozen holes in the parts to be united, then secure well and 
place about the break an abundance of filings of good pig iron, 
some wrought iron filings, and also some of steel. Lute with fine 
clay and place in a fire. Before luting use any good flux, borax, &c.; 
heat until the filings melt and fill all the cavities, Let it remain 
in the fire until the latter goes out and the metal is cold ; then 
remove and clean up. We should imagine that on no account 
should the quantity of luck in the flux be allowed to fall below 
100 per cent. 


In a paperrecently contributed to the “ Proceedings ” of 
the American Electro-Chemical Society Mr. A. H. CoWles, of 
Lockport, N.Y., described a new unit of quantity of electricity for 
use in electro-chemical calculations. The author made the dis- 
covery that a current of 500 ampéres acting for one day will set 
free within two per cent. of one pound of hydrogen. This relation 
struck the author as being suited for the creation of a new unit of 
electric quantity that should be better adapted to electro-chemical 
work than the coulomb. In searching farther into the matter, he 
found that this same current will set free exactly 5 cubic metres 


.of hydrogén in oné’day, or 100 ampéres will set free 1 cubic metre 


in one day. 


A MEETING of representatives of gas companies and 
local authorities was held last week at Westminster for the pu' 
of considering the Bill. which was introduced, at the instance of the 
Board of Trade, before the adjournment of Parliament, for ‘‘ the 
regulation of the supply, of water gas and other poisonous gases.” 
This Bill, which is a‘sequel toa report froma departmental committee 
appointed by the:'Home Secretary in 1898, provides that the Board 
of Trade may prohibit or restrict the distribution of any lighting 
or heating gas containing more than a specified proportion of 
carbonic monoxide. The gas undertakings are affected by this Bill 
in so far as they supply what is known as carburetted water gas, 
which may contain as much as 30 per cent. of the oxide. 


A system of electric heating has been adopted in the 
carriages of the electric railway to Versailles. In each carriage of 
the central corridor class, ten heaters are placed on the floor 
between the seats, so that they act as foot-warmers. The heaters 
are of the Parvillée construction, in which the resistance consists of 
a mixture of metallic powder, quartz, kaolin, and a flux, and are 
connected five in series—being supplied from the third rail at 550- 
600 volts. At 110 volts each takes one ampére, and the total power 
for each carriage, which seats forty passengers, is therefore 1100 
watts. Assuming a cost of 15 centimes per kilowatt hour, it 
follows that the expense of sixteen hours’ use will be 2-64 francs, 
The mean temperature measured at the surface of. the heaters is 
70 deg. when the external temperature is 0 deg. 


MISCELLANEA. 


Tue number of horses in New York is now 65,086 a 
decrease of 8660 since 1896, The decrease is the extent to which 
the horse has stepped aside for electricity and other motors, 


TsE Devonport Dockyard authorities have informed 
the Admiralty that the battleship King Edward VII. will be com 
pleted for sea by the autumn of 1904, six months before the first 
estimate. 


THE city of Emden has received the royal sanction to 
borrow 300,000 marks towards the creation of a great yard forbuildi 
war and merchant vessels, A company will be formed to carry a 
the undertaking. 


Tue deepening of the harbour, which is before a joint 
committee of the Southampton Harbour Board and Board of (om, 
merce, is estimated to cost £100,000, This will give a 35ft. channe| 
of increased width. 

AN expedition is now being fitted out in St. Petersbure 
for the purpose of exploring Northern Siberia in the interests of 
the development of the trade of that region. The expedition will 
reach Tomsk in about five weeks, and it will start thence with . 
complete equipment and a store of provisions to last for eighteen 
months. : 


Tur news that the International Mercantile Maring 
Company is about to establish a regular and direct service of first. 
elass British steamers between Manchester and Boston, to begin 
in January next, is confirmed. The information has not been 
without its effect on the greatly depressed shares in the Manchester 
Ship Canal Company. 

In a few weeks’ time the Wolverhampton Exhibition 
will be closed. So far no statement of accounts showing the 
receipts andexpenditurein connection with the Exhibition has been 
published, but we are informed that there will be a heavy deficit 
and in all probability a sum equal to the amount guaranteed wil} 
be required to balance the accounts, 


In November a new telephone cable will be laid between 
Laaland, a Danish island at the southern entrance to the (reat 
Belt, and Fehmarn. The existing telephone communication between 
Denmark and Germany is very unreliable ; the new cable will not 
only greatly improve the means of communication, but it will bring 
Germany into communication by telephone with the Scandinaviar, 
Peninsula generally. 


Tue Agent-General for New South Wales has offered 
to the city of Westminster for experimental purposes a shipment 
of 9000 New South Wales hardwood blocks, 3000 each of blackbutt, 
tallow wood, and box, with a view to a practicul test being made 
as to their value for road pur; s as compared with the American 
blocks now being used in London. The Works Committee iq 
their report urge that the offerof the Agent-General for New South 
Wales be accepted. 


Tue Cork International Exhibition, which opened on 
May Ist, will close on November Ist. During the first week the 
visitors numbered 34,773, while during the past week the number 
has been 56,666. The total number who have passed the turustiles 
is returned at 1,217,299. The executive committee secured con- 
tributions amounting to £25,000. They have expended £50,000, 
but count upon having a substantial surplus to their credit when 
the doors close three weeks hence, 


Wits the forthcoming session of the French Parliament 
the advisability of creating free ports in France will come under 
consideration. In all probability a proposal wil] be made that 
there should be three such ports, one on the Channel, one on the 
Atlantic, and one on the Mediterannean, M. Thierry, deputy for 
the Bouches-du-Rhdne, has given notice that he will introduce a 
Bill in favour of this concession being granted Marseilles, with a 
view to attracting increased navigation. 


Tue firm of Vickers, Sons and Maxim, Limited, some 
time ago issued a notice to its employés at Barrow inviting them, 
in order to facilitate production of work, and in the mutual 
interests of employer and employed, to communicate any ideas 
they may have tending to the economical production of work on 
which they are employed. An Awards Committee was appointed 
to consider any suggestions submitted to the management, and 
ten have just been dealt with. In six cases the suggestions were 
accepted, and prizes awarded ranging from £1 to £10, 


Eacu of the eight battleships and eleven first-class 
cruisers now building in private yards for the British Admiralty 
will cost considerably more than their original estimate. The 
excess expenditure on the eight battleships alone will amount to 
£140,000, whilst the eleven cruisers will, together, cost just 
£175,000 more than was originally provided for them. With one 
exception, all the battleships and cruisers building at the other 
naval yards will cost more than their original estimates, the solitary 
exception being the battleship Albemarle, at Chatham, on which it 
is hoped a saving of about £800 will be effected. 


At the executive meeting of the British Fire Preven- 
tion Committee held on Wednesday, the announcement was made 
that the Committee’s preliminary arrangements for the International 
Fire Exhibition had been completed, and the general programme 
finally decided upon. The Exhibition will have the advantage of 
eminently interesting exhibits in the way of modern constructional 
and engineering work and the latest fire appliances, as also in the 
form of paintings, engravings, and historical relics, so that the 
subject of fire protection, which is of so much interest to the metro- 
polis of late, will be most exhaustively treated in every way. 


On the return to England of the Channel Squadron 
next month extensive alterations will be made to the boilers of the 
battleship Mars in order that they may be adapted for the con- 
sumption of liquid fuel. That the work may be carried out in as 
short a time as possible, the new furnace fittings which are being 
made for her will be temporarily fitted in one of the vessels in the 
Devonport Fleet Reserve, says the Western Railway News. The 
local officials have been asked for the name of a suitable vessel, and 
experimental trials will be carried out with the new fittings before 
they are permanently placed in the boiler-rooms of the Mars. 


Ir is reported that the Clyde Valley Electric Power 
Company, Limited, Glasgow, has placed a contract with the British 
Westinghouse Electric and Manufacturing Company, Limited, 
Trafford Park, Manchester, for the equipment of its generating and 
supply stations, to be built at Yoker and Hamilton. The value 
of the contract is estimated at halfa million sterling. By the Clyde 
Valley Electric Power Company’s Act, 1900-01, ground was acquired 
foragenerating and supply station at Yoker, onthenorth bank of the 
Clyde, and for one at Hamilton, about 12 miles east of Glasgow, in 
the heart of the coal mining and steel making region, The whole 
area scheduled by the company in its scheme embraces 735 square 
miles, 


In Newcastle, on Monday, the representatives of the 
North-East Coast: shipbuilders met the representatives of the 
various classes of workmen in reference to wages questions. The 
shipwrights were asked to submit to a reduction of 1s, 6d. per week 
in their wages, and a ballot will be taken for and against accepting 
the reduction. The joiners were asked to accept a similar 
reduction, and the request is to be laid before the men during the 
next eight or ten days, Reductions of 1s. per week in the wages 
of labourers earning 25s. a week, 6d. in the wages of those earning 
under 25s,, and 5 per-cent. on piece rates were asked, and the 
lodges will be consulted on the question ; 1s, per week reduction 
was desired from the wages of the plumbers, and the request will 





be laid before the branches, 
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TO CORRESPONDENTS. 


&@ = In order to avoid trouble and we And it necessary to inform 
correspondents that letters oy inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

47 All letters intended for insertion in Tax Encrvegr, or 
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whatever can be rod ons of anonymous communications. 
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a a es 
A. J. A.—We quite understood that you are against,the metric system ; 
but your proposed modification of existing coinage was but one of 
many, all of which possess individual merits and demerits, Our point 
is simply that if the need for change really existed it would come. 
C.—We will bear your suggestion in mind, but we doubt that there is 
much to be said on the subject. Too much depends on the special 
conditions under which the pumping has to be done to permit any 
general rule to be laid Gown as to what is the best system to adopt. 
8. C. J. (Skegness).—Pumping by compressed air is done in many places, 
as, for example, at Birkenhead, Wallasey, Port Sunlight, Tunbridge 
Wells, and other places. The agents in this country are The British- 
American Well Works Company, 145, Victoria-street. We believe that 
Messrs. Le Grand and Sutcliff have carried out work of the kind. 
You might refer with advantage to Tak Excinger for April 28th, 1899. 
. ©. (Liverpool).—It is impossible to give a satisfactory answer to your 
question. The only conclusive plan would be to make an experiment. 
For this town gas might be used. The calorific values of other gases 
as Hog mage with coal gas are well known, and the desired figures 
could thus be readily obtained. It would be necessary to design a 
special burner to suit the circumstances. The price of Dowson gas is 
about 2d. per thousand and its value approximately one-quarter that 
of ordinary town gas. 
. D. (Brook Green).—The probability is that your steam pipe slopes 
toward the blank flange instead of draining back into the boiler. ne 
copper air vessel will relieve the blow, but only on condition that there 
is always water in it; if not, thén the water-hammer will take place 
in it. We would advise you to put on the blank flange a cylinder 
cover relief valve, hooded, of course, to prevent the scattering of the 
water ; but the tee-piece ought to be done away with, a curved elbow 
being substituted, and the pipe raised at the outer end. 
CoRRESPONDENT.—The full title of the book about which you inquire 
is Wohler's “ Festigkeits Versuche,” published by Ernst and Kohn; 
‘** Ueber des Verhalten der Metalle bei weiderholten Anstrengungen 
Fortsetsung der Woéhlerschen Versuche bei Spangenberg.” You will 
find the following works useful :—‘‘ Materials of Construction,” by R. 
H. Thurston ; ‘‘S8trength and Determination of Dimensions,” Weyrauch, 
published by Wiley and Sons; ‘ Materials of Construction,” Popple- 
well, page 320; the last is a useful short résumé ; also “Strength of 
Materials,” by J. Ewing, page 52. 
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INQUIRIES. 


HANNIBAL'S FEED-WATER REGULATOR. 
Sir,—Can any reader kindly favour us with the name and address of 
the patentees or makers of Hannibal's patent feed-water regulator? 
London, October 10th. R. anv Co, 








MEETING NEXT WEEK. 


Tae INSTITUTION OF JUNIOR ENGingERs.—Tuesday, October 2lst, at 
2 p.m., Visit the London Bridge Widening Works. 








DEATH. 


On the 13th inst., at his residence, PergR BroTHERHOOD, of 15, Hyde 
Park-gardens, W., and Belvedere-road, S.E., aged sixty-four. 
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PIECEWORK AND THE PREMIUM SYSTEM. 
Tue Carlisle agreement on the premium system, 
to which reference was made in our issue of 
September 5th, is not meeting with peaceable 
acceptance. Mr. George Barnes has received many 
“resolutions’’ about it, and “ considerable excite- 
ment,” he writes, “appears to have been vamped 
up in relation thereto.’ The authors of these reso- 
lutions, evidently, not only misunderstand the nature 
of the agreement, but also fail entirely to grasp the 
meaning and the object of the premium system. 
Mr. Barnes’ very short letter in the Journal of the 
Amalgamated Society of Engineers may possibly 
put them right on the first point. That is entirely 
a domestic affair, with which we have little or 
nothing todo. That the premium system should 
be understood by masters and men is, on the other 
hand, a matter in which we are deeply concerned. 
The prosperity of the country may be seriously 
affected for good or bad by its general acceptance 
or rejection. We therefore rejoice that the cur- 
rent number of the Monthly Journal is prefaced by 
a letter upholding the premium system, subscribed 
by that capable judge of labour questions and 
powerful advocate with trades unionists, Mr. 
Sidney Webb. He, probably better than any other 
writer, should be able to convince the artisan of the 
value of the system. His sympathies are, it may be 
safely said, entirely with the men, and although in his 
books he has held the scales so justly between capital 
and labour that it is difficult to say to which side he 
inclines, there is little doubt that he has the confi- 
dence and respect of the working classes. His aid 
is, therefore, to be warmly received; and the Execu- 
tive of the Amalgamated Society is to be congratu- 
lated on having secured the services of his pen. 
Whilst Mr. Webb’s letter is directly addressed to 
the working man, there is much in it that well de- 
serves the attention of the employer. His remarks 
turn principally on the disadvantages of competitive 
piecework from the men’s point of view, and on the 
advantages of the premium system from the same 
standpoint. The employer sees the picture from the 





other side. Piecework, were it only free from the 
troubles which continually aang upon its fringe, 
is, to him, the ideal method of paying for labour. 
It relieves him from many cares and responsi- 
bilities ; it ensures diligence, decreases the neces- 
sity of supervision, and reduces the cost of 
manufacture. The average manager is convinced 
that no better system is to be found than well 
organised and regulated piecework, and there are 
those who stigmatise the premium system as an 
artifice adopted to cover the incapacity or indolence 
of those who employ it. Time will, we are con- 
fident, convince them of their mistake, if the 
examples which are now before them fail to do so. 
Piecework in the engineering trade has one great 
drawback that overweighs all others. That it is, as 
Mr. Webb says, “unregulated by any definitely 
established list of prices ;’’ that it is “ beyond the 
reach of collective bargaining;” that it leads to 
“ degradation and sweating ;” or that it is “opposed 
to the standard rate,” are merely incidental features 
of the one great fact that the men dislike it. The 
master has no objection to running counter to every 
one of the tenets of trades unionists. That is their 
affair, not his. But if he is not entirely blind to his 
own interests, he does object to a dissatisfied and 
discontented shop. He knows that it means 
friction and inefficiency as well as he knows that 
the output from a happy shop is better and greater. 
If there is one thing that the manager dreads it is 
the presence of the agitator, bringing in his train 
sulky faces and bad workmanship. We say, then, 
that if the men were entirely without reason in their 
objection to piecework, that although it should be 
possible to show by logical reasoning and example 
that it was the best possible thing for them, it were 
better relegated to the scrap-heap than enforced ; 
we will go so far as to say that if this very premium 
system, which we have energetically supported, 
does not meet with acceptance after a fair trial, it 
is better given up. It may be advanced that 
no system of payment will satisfy the men. That is 
incorrect. The amount very probably will always 
be a matter for dispute, not the system of awarding 
it. The sliding scale works smoothly enough in 
those industries to which it is applied, and the 
cotton operatives are content with the piecework 
system which obtains in their trade. Why, then, 
should not the premium system be equally loyally 
accepted? And, being accepted, what will be the 
result? The men will be satisfied, and the em- 
ployers will be better off than they are under the 
systems at present generally used. This is not the 
place to review the advantages of the premium plan, 
which have been dealt with exhaustively in our last 
volume. Suffice it to say that it has all the good 
and none of the bad points of competitive piecework, 
that it reduces the cost per piece by a large per- 
centage, that it is easy to start, and that it involves 
so little expense and labour as to be scarcely worth 
consideration. We only ask that, instead of hastily 
dismissing it, managers all over the country should 
give it fair thought and consideration. 

We may, in conclusion, refer to one objection to 
the premium system which has been raised in these 
columns. It has been argued that it will lead to 
more work being done in a given time and thus 
reduce the number of hands required. We are glad 
to see that Mr. Webb has spoken strongly upon 
this fallacy. «If every member of the Amalgamated 
Society of Engineers turned out 25 per cent. more 
work and was duly paid for it, this would be to 
the advantage of all the men, as well as to that of 
the employers of the whole community. There is 
no fixed quantity of engineering work to be shared. 
The demand for machinery of every kind is in- 
definitely expansible and grows every day with every 
lowering of price. . . . If every man’s pro- 
ductivity were suddenly doubled, we should all be 
better off, not worse.” That is, as everyone who 
has studied economics knows, an absolutely just 
statement founded on fact and reason. We wish it 
were justifiable to hope that it would bring convic- 
tion to those who raise the objection. Mr. Webb, 
we are pleased to see, concludes that the Amalga- 
mated Society “ would be well advised to ratify the 
provisional agreement which their Executive Council 
has very ably secured.” 


ON THE FOOTPLATE, 


THosE who ride now and then on the footplates 
of locomotives, keep their eyes open, and undis- 
tracted by signals, watch what goes on, will learn 
some lessons which are not to be found in books ; 
and they will see things which are hard to under- 
stand. Effects ensue from apparently quite inade- 
quate causes; and results which are singularly 
well marked are obtained from what seems to he 
infinitesimal changes in management. When a 
big modern engine has to haul a very heavy train 
at the highest possible speed up hill and down da!., 
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driving and firing become a fine art, the driver and 
the fireman playing into each other’s hands to get 
the maximum work out of the machine of which 
they are in charge. 

The skill and judgment required to ride a Derby 
winner are certainly not greater than are necessary 
when an engine has to be “ thrashed ” up a bank of 
1 in 120 at 45 miles an hour with something like 
300 tons behind her. At such times all the lessons 
that we are taught about the economy due to expan- 
sion, the value of running with the throttle full open 
and the valve gear linked up, and much more to 
the same purpose, seem to dwindle into foolishness. 
Every driver has his own methods. Every engine 
has its own idiosyncrasy. The one object in life of 
the driver is to make his engine go as fast as she 
can. The one object in life of the fireman is to keep 
the safety valves on the point of blowing off. In 
these things there is for the observer a keen excite- 
ment. The rush and roar of the train; the 
vigilant outlook of the driver; the varying sound of 
the exhaust, as we pass from cutting into open 
country ; the swing and jump of the engine; the 
dazzling glare of the fire even in midday; 
the feeling that the great iron horse is being 
furiously driven to exert every energy that it can 
display, that we have indeed to do with a living 
thing lashed unsparingly to labour; the anxious 
glance at the quarter-mile posts; the question 
whether the water will or will not go out of 
sight in the glass before the bank top is reached 
and the fireman can slacken his exertions—all 
constitute an experience which, even with old 
drivers who have repeated it daily for months or 
years, never seems to lose its edge or become quite 
commonplace. When, putting sentiment on one 
side, and no longer feeling joy or regret according 
as we are a couple of minutes before or behind 
time, we come to consider what has gone on during 
the race against minutes, we shall, as we have said, 
find much that is interesting and remarkable. 

Let us turn first to the fire and its management. 
In the good old times a heavy fire was made up at 
starting, and at certain intervals the fireman put on 
a great deal of coal at a time, and so left it. But 
all that has been changed. The modern big engine 
burns coal about as fast as it can be got into the 
furnace. The shovel is never out of the fireman’s 
hands for more than a couple of minutes. Take, 
for example, a run of, say, seventy miles. This will 
occupy on a heavy road about ninety-five minutes, 
or a little over an hour and a-half, and during this 
time the fireman will have to get into the fire-box 
from a ton to a ton and a quarter of coal. This 
will leave not much time for rest, or looking out, or 
attending to the water; and not only has the coal 
to be got into the box, but it must be put in in the 
right way and in the right place. Here we have one 
of the curious features of engine-driving. A very small 
mistake made in the precise place where the coal is 
placed will run down pressure at the rate of 5 lb. a 
minute. The violent motion of the engine, it might 
be imagined, would so distribute the fuel in the box 
that the efforts of the firemen to place it in any one 
locality would be neutralised. This is not the case ; 
but we search in vain for any rational explanation 
of why getting the fire a little too thick under the 
brick arch will in one engine reduce the steaming 
power of the boiler, while in another engine the 
same result is brought about by having the fire too 
thick under the door. In neither case were there 
holes in the fire anywhere. If it was possible to get 
sections taken through the fire-box, it would be 
found that the coal was very evenly distributed ; 
and it must be understood that the difference in the 
steam-producing power of the boiler is very great— 
it is not a trifle. When the firing is just what it 
ought to be, the engine will keep steam and water. 
A quite small mistake means in a very few minutes 
that the engine will do neither ; for the feed has to 
be cut off to coax her to pick up pressure. Of 
course, it all turns on the heat generated ; but why 
very small differences in firing should make such 
large differences in the performance of the boiler 
no one knows. 

Again, it may be said with some truth that every- 
thing hangs on the blast pipe. Here we find minute 
trifles all-important. One engine steams well, 
another, similar in all respects, on the same duty 
steams very badly. Probably the difference is 
brought about by the position of the blast nozzle 
being in the first engine quite central of the chim- 
ney, and in the second a fraction of an inch to one 
side or the other. Furthermore, whether the pipe 
stands an inch higher or an inch lower may have 
most important effects. Instances might be cited 
in which lowering the blast nozzle has so augmented 
the draught that the nozzle admitted of being 
increased by in. in diameter, with all the corre- 
sponding benefits of reduced back pressure; while 
in other cases the engine steams best with the 
nozzle high. It is quite useless to attempt to arrive 





at an explanation of these things by experiments 
made in a laboratory or in a works. All conclusions 
are liable to be falsified on the road. The work 
done by a locomotive engine and its boiler is never 
constant ; it is always varying, and the conditions 
of draught are affected by the wind, the speed of 
the train and the degree of expansion. 

It must not be forgotten that, no matter how 
skilful the fireman may be, unless the engine driver 
is equally competent failure must result. This is, 
no doubt, one of the reasons why the use of 19in. 
cylinders, with boilers having only 1200 feet or so of 
surface, has been a failure on some lines. The 
drivers ‘‘ ran the engines out of breath.” But this 
is quite another story, on which we do not propose 
to enter just now. Given all the proper conditions, 
it still depends on the competence of the driver to 
get the best pace out of the engine, and to do this 
continued vigilance and a keen knowledge of the 
road are indispensable. Here, again, all book 
lessons are useless. Thus it may be most un- 
economical to work an engine with a throttle partly 
shut and the cut-off late. The ratio of expansion is 
reduced, and there is a‘loss of efficiency. But the 
driver who works in this way may know that if he 
links up his engine the boiler will not keep steam, 
because the draught suffers, or that the boiler will 
foam, if not actually prime, if he opens the regu- 
lator full. Again, water may disappear from the 
gauges, and yet there is plenty in the boiler. Why 
it leaves the glass it is not easy to say. At one 
moment it has disappeared. The feed is turned on, 
and a minute afterwards there are couple of inches 
visible. This is in no way due to the position of 
the engine on an incline. It is as though the water 
were driven away from some particular locality, and 
the unwary and very cautious fireman has before 
now got a great deal too much water into a boiler 
which he feared was short. 

Locomotives running with light loads or at 
moderate speeds give little trouble and call for no 
special display of skill. The heavy load and the 
high speed establish conditions very like those 
prevailing on board a torpedo boat when she is 
driven to the uttermost on the measured mile. In 
both cases very great skill and judgment are required 
from those in charge to get the best results. It is 
at such times that we begin to appreciate the im- 
portance as an art of the work done by apparently 
very commonplace men; and we have to confess 
that many things occur for which it is not easy to 
account on any grounds consistent with strict 
scientific teaching. 


THE MOTOR CAR PROBLEM. 


Durinc the last three or four weeks the columns 
of the daily Press have been filled with correspon- 
dence about motor car speeds, prosecutions and legis- 
lation. It is quite beyond question that these letters 
prove that interest is taken by a large number of 
people in the use and abuse of the motorcar. This 
interest is in no sense factitious. The motor car is 
very obtrusive. It forces itself on the attention of 
the public, and the public have a great deal to say 
about it. Itis a pity that the precise nature of the 
situation seems so far to have been missed, and that 
as a consequence, a great deal has been written and 
published which is far more remarkable for rancour 
than good sense. Process of time goes to prove 
that the existing law under which heavy fines 
are daily inflicted is so strongly opposed to the 
wishes of great numbers of persons, and is so 
generally inefficient in its operation, that a repeal of 
existing Acts of Parliament and the passing of a 
new Act at the first opportunity is almost certain. 
It is earnestly to be hoped that the new Act will 
leave small room for cavil, and that it will be of such 
a nature that it may be regarded as final; almost, if 
not quite, the last word that Parliament can have to 
say on the subject. But it must not be forgotten 
that before any satisfactory measure can pass the 
House of Commons the members of Parliament 
must beinstructed. They must be made to understand 
what is and what is not wanted. Up to the present, 
however, we have nothing but a conflict of opinion. 
To judge from the correspondence to which we have 
already referred, there is nothing remotely approach- 
ing unanimity of opinion as to the direction which 
legislation should take. On the one hand, registra- 
tion and numbering are advocated; on the other, 
they are bitterly opposed. One party urges that all 
speed restrictions should be removed ; others insist 
that speed limitations should be more rigid than 
ever. While the discussion goes on in this way, it 
is to be hoped that Parliament will not interfere at 
all. If only the motor car owners would agree 
among themselves, something would be gained. 
Much more would be gained if those who are 
sufficiently worried by motor cars to write to the 
Press would settle among themselves what it is they 
really want. 





———<———— 

Let us consider the position quietly and wi 
heat or prejudice. Wel have ss aplendil yea 
roads, which were devised and constructed to carry 
vehicles propelled by horses, and foot-passengerg 
The maximum speed to be attained, save under very 
exceptional circumstances, was 10 miles an hour 
The highways have come to be regarded ag 
the peculiar property of the owners of vehicles 
It is not historically or legally a true view, by; 
it exists. If vehicles are to run at high speeds 
the railway is the proper place for them. Thegg 
roads are suddenly made to carry a traffic for Which 
they were not constructed. There are customs 
courtesies, rules of life proper to the highway, and 
these customs, courtesies, and rules of life are ignored 
purposely, ignorantly, or of necessity by those who 
carry on the new traffic. The motor car is in the 
position of a foreigner in a strange land—it is an 
alien. It is so far unsuitable to the road that but 
for the fact that an inflated india-rubber tire hag 
been invented, manufactured, and sold, the motor 
car would have no existence to-day. The motor egy 
is as novel now as the railway train was in 1830, 
Just the same objections in principle are urged 
against the one as were urged against the other, and 
just as Parliament was invoked to regulate the 
traffic on railways, and even to prohibit their con. 
struction, so is the aid of the law sought in 
the present day to restrain the pranks of 
motor cars. But the railways came in spite 
of all opposition, and so will the motor car. In. 
deed, there are not wanting those who say that the 
motor car may in the near future supplement, or 
even supersede, the railway. The introduction and 
permanent use on the common roads of the country 
of vehicles which can readily maintain a speed twice 
or three times that possible with horses must be 
recognised and accepted as a fact. Attempts to 
regulate speed will have the same result in the end 
as all sumptuary laws—they will fail. The real 
point for consideration is the direction which legis. 
lation should take, accepting as a basis the fact that 
high speeds can bé and will be maintained. The 
object of the inventor of motor cars is to attain 
speeds impossible without them. That speed is 
wanted. It will subserve a good purpose. Beyond 
all question we shall have in the future to reckon 
on a traffic conducted on our highways at speeds 
never contemplated until quite recently. We might 
as well try to keep out the Atlantic with mops as try 
to stop this use of high-speed cars. In dealing with 
this question we have to consider not only what is 
taking place now, but what will go on in five or six 
years. Already the horse is being superseded. He 
was master of the situation for many years, and the 
progress of mechanical locomotion on our roads was 
stopped out of deference to his whims and his fears. 
Now-a-days he takes no notice of motor cars. 

Let us, then, instead of wasting time on denounc- 
ing the motor car, and doing what is possible to 
get rid of it altogether, accept the fact that it has 
come to stay. Instead of regarding it as the Chinese 
regard “ the barbarians,” let us make up our minds 
that the motor car is a British institution, like Board 
schools, public-houses, and the Post-office, and try 
so to legislate that the law may be fairly acceptable 
to the larger number of people. We have already 
said that we hold the speed limit to be objectionable. 
It cannot be enforced. According to the highest 
legal authorities, ample laws which have nothing 
whatever to do with speed, exist already against 
abuses of the roads. The great defect of existing 
legislation is that it is based on the principle that 
unless a speed of 12 miles an hour is exceeded the 
motor car is not likely to do any harm. Nothing 
more fatuous can be conceived. It should be made 
quite clear that the highway is common property 
at all times; it never, even for a moment, is the 
exclusive property of any individual. All have equal 
rights in it and on it. If the owner or driver of a 
motor car endangers the life or property of any of 
his Majesty’s subjects, let him be punished, whether 
he is travelling at one mile an hour or at 60 miles 
an hour. This is the direction that legislation, if 
any is wanted, should take. There is every reason, 
however, to believe that no special enactments of 
any kind are required. What is wanted is not 
prohibition, but identification. It is highly desirable 
that only competent drivers should be employed ; 
but we fancy that self-interest and the desire to 
remain alive and whole as long as possible, will in 
a very little time settle this matter. Registration 
and the carrying of a number are small sacrifices 
to make in return for permission to use the highways 
of the country in a way for which they were never 
intended. 


Poe 





THE MANCHESTER SCHOOL OF TECHNOLOGY. 


TuE new School of Technology which has been erected 
and equipped by the Manchester Corporation on a scale 
which puts it in the front rank of similar institutions was 
formally opened on Wednesday last by Mr. Balfour. 
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How far this school will realise the ideas of those who 
re responsible for its foundation, time alone can show. 
it is, we may safely say, the reply of our greatest indus- 
trial centre to the popular cry for improved scientific 
education, the lack of which is believed to be intimately 
connected with the decline in our trade which some 
yersons have been able to see, and the presence of which 
In foreign countries is believed to have given them 
incalculable advantages. That Mr. Balfour is far from 
being aflected by the popular belief is evident from his 
address. “It was,” he said, “ a profound mistake to suppose 
that the fact that other nations were now great producing 
eeptres Was an injury pure and simple to this country. 
It was nothing of the kind. The growth of the wealth of 
the world must be a benefit to every part of the world, 
and all that we had to do was to see that we bore our 
full share in the great industrial development.” That is 
as clear and accurate a statement of the case as could be 
desired. If the new technological school helps us even 
in a small degree to maintain that position its existence 
will be justified. But, whatever may be the outcome, 
Manchester is to be congratulated on the possession of 
the finest technical school in Great Britain and one of the 
finest in the world. 


THE AMERICAN COAL STRIKE, 


Av the moment of going to press it is announced that 
the coal strike is over, a commission consisting of 
Brigadier-General Wilson, Mr. E. W. Parker, Judge Gray, 
Mr. E. E. Clark, Mr. J. W. Watkins, and Bishop J. 8. 
Spalding having been appointed to discuss and settle all 
matters in dispute. It must not, however, be assumed 
that this means with certainty the end. It remains to 
be seen whether the men will accept the appointment of 
the commission, although Mr. Mitchell, the union leader, 
has done so. The chances are that the strike is over, 
but several weeks must elapse before the demand for 
eoal can be fully satisfied. 








PETER BROTHERHOOD. 


Wer regret to have to announce the death of Mr. Peter 
Brotherhood, M. Inst. C.E. He was born in April, 1838, at 
Maidenhead, the son of Rowland Brotherhood. He was 
educated at King’s College, London, and trained in his 
father’s works. He had considerable experience in civil 
engineering work on the Great Western Railway, and marine 
engineering in the drawing-office at Messrs. Maudslay, Sons 
and Field. Thirty-five years ago he commenced in partner- 
ship with Mr. Kitts, an engineering business largely devoted 
to brewery work. On the retirement of Mr. Kitts the 
works were carried on for a time in partnership with Mr. 
Hardingham. 

More than thirty years ago it was stated in THe ENGINEER 
that if a really high-speed engine was to be a success it must 
be single-acting. So-called high-speed engines were intro- 
duced by Richards into this country, in the shape of the 
Allen engine, in 1862; but that was in no sense an engine 
making a large number of revolutions per minute, and it was 
double-acting. To Mr. Brotherhood the world is indebted 
for the first application in ‘practice of the single-acting 
principle. 

In 1872 he invented, patented, and made the three-cylinder 
single-acting engine with which his name has so long been 
identified. The first one made was used at Woolwich for 
driving a fan. Subsequently he developed and improved on 
his original designs, and his engines are to this day employed 
in driving the screws of Whitehead torpedoes. The demand 
became so considerable for these engines and air compressors, 
that new works were built at Westminster in 1881. 

Mr. Brotherhood was a member of a great many British 
and foreign societies. He was elected an associate member 
of bp Institute of Civil Engineers in 1868, and a member 
in 1879, 











NEW GREAT WESTERN RAILWAY 
WORKSHOPS AT SWINDON. 


In our issue of October 3rd we gave a supplement illus- 
trating the fine new shops which have been recently com- 
pleted at Swindon. To-day we give further drawings of 
these shops. We think that as these two supplements 
illustrate the most recent ideas on the arrangement and 
design of workshops, and actually represent one of the 
finest works buildings in the world, they will be regarded 
by engineers with no little interest. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: C. H. 
Steward, to the Pembroke, for the Dido; E.G. P. Moffett, to 
the Pembroke, for the Hawke ; and W. H. Michell, to the Vivid, 
for the Bonaventare. Chief engineers: J. H. D, Ward, to the 
Bacchante ; 8. J. Drake, to the Vivid, for the Flora; F. M. D. 
Spry, to the Anson ; F. P. Smith, to the Duke of Wellington, for 
the Cumberland ; and E. A. W. Head, to the Pembroke, for the 
Leander. Engineers: A. E. Everett, to the Bacchante ; W. J. 
Dixon, to the Pembroke, for the Bacchante. Assistant engineers : 
H. W. J. D. Stidston, to the Pembroke, for the Bacchante ; H. 
Clift, to the Bacchante ; W. Begg, tothe Pactolus. Probationary 
assistant engineer: J. F. Goldsmith, to the Bacchante. Artificer 
engineers: S. P. C. Ferris, to the Pembroke, for the Bacchante ; 
H. Noakes, to the Bacchante. 


_InstITuTI0N oF Civit ENGINEERS.—The Council of the Institu- 
tion have, in addition to the medals and prizes given for com- 
munications discussed at the meetings of the Institution in the 
last session, made the eg pecs. x in respect of other papers 
dealt with in 1901-1902:—A Telford gold medal to J. Macfarlane 
Gray, London ; a George Stephenson gold medal to R. Price- 
W illiams, London ; a Watt gold medal to W. Bell Dawson, M.A., 
D.Se., Ottawa: Telford premiums to W. R. Cooper, M.A., B.Sc., 
London; E. M. De Burgh, Sydney, N.S.W.; George Wilson, 
D.Se., Manchester; Frank Oswell, B.A., Buenos Aires; A. W. 
Brightmore, D.Se., London ; a Crampton prize to C. D. H. Braine, 
Mowbray, Cape Colony ; the Manby premium to B. W. Ritso, 
Cape Town. For students’ papers the awards are:—A Miller 
Scholarship—tenable for three years—and the “James Forrest” 
medal to H. F. Lloyd, Birmingham ; Miller prizes to J. C. Collett 
and W, H.-C. Clay, London; H.C. M. Austen, London; A. M. 
Arter, London ; Robert Bruce, Manchester; L. F. Wells, B.Sc., 
Manchester ; W. H. McLean, Glasgow, 


ELECTRICALLY-DRIVEN PUMPS. 


We illustrate on page 377 from a photograph a set of pumps, 
constructed by Frank Pearn and Co., Limited, Manchester, for 
the gold mines of the Cosmopolitan Proprietary Limited, 
Kookynie, West Australia. These pump are capable of lift- 
ing 25,000 gallons per hour a height of 600ft. vertically ; they 
are driven by an electric motor of 135 brake horse-power, 
making 425 revolutions per minute, and suitable for a voltage 
of 330. 

The pumps are of the three-throw ram type—see section on 
this page with rams 10}in. diameter, 15in. stroke, and are con- 
nected direct to a three-throw steel crank shaft which is 
carried by four standards, fitted with gun-metal adjustable 
bearings. The driving of this is done by two sets of spur 
wheels, one at each end of the crank shaft; thus the minimum 


— £500 and a gold medal; second prize, £250 ; third prize, 
| In suggesting devices for attaining the object desired the 
following points are to be specially taken into consideration :— 
First, the applicability of the device or the apparatus to the exist- 
ing system of machine drilling ; secondly, the practical demonstra- 
tion of the device or apparatus. The judges before making the 
| final award of the prizes will be entitled to require tests, and if 
they are not satisfied with any proposed device they will be at 
| liberty to reopen the competition, or award a partonly of the prizes. 
The papers in connection with this subject must be accompanied 
| by the plans, models, or apparatus of the devices suggested, 
| and will be receivable (~) at the offices of the Chamber of Mines, 
| Post-box 809, Johannesburg, up to February 15th, 1903; (+) at 
| the London agents of the Chamber, Messrs. Barsdorf and Co., 
Wool Exchange, Coleman-street, E.C., up to January 15th, 
| 1903; (c) at the Paris agents of the Chamber, the Compagnie 
| Francai:e des Mines d’Or et de l'Afrique du Sud, 20, Rue Taitbout 
| up to January 15th, 1903. 
| The judges for the award of the prizes will consist of two 


| members of the Transvaal Medical Society, two members of the 


Stroke /5 Ins. 
































Mine Managers’ Association of the Witwatersrand, and two 
members of the Mechanical Engineers’ Association of the Wit- 


| watersrand, together with three consulting mining engineers, to 


be selected by tho Transvaal Chamber of Mines, and two prac- 


| tical rock-drill miners, to be selected by the Mine Managers 
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HIGH-LIFT THREE-THROW RAM PUMP 


of work is passed through the shaft. The spur wheels are 
6ft. diameter, 3}in. pitch, Sin. wide, and are of cast iron 
machine moulded. The pinions on the motor shaft are of 
steel, machine cut, working into cast iron spur wheels, machine 
cut, which are carried by a steel shaft working in adjustable 
gun-metal bearings. 

The pump barrels are made separate from the valve boxes 
and are interchangeable. 

The valves and seatings are of gun-metal, with suitable 
doors for access. The ram heads are fitted with loose cast 


iron crossheads working in cast iron guides of the circular | 


type, to relieve the rams from any side thrust. The connect- 


ing-rods are of forged steel, and have marine ends at the | 


crank pin end, adjustable by bolts ; the crosshead end is also 
adjustable. The whole is mounted on a cast iron box base- 


plate made in suitable sections to suit the size of the mine | 


shaft. 








MINERS’ PHTHISIS. 


THE Chamber of Mines, Johannesburg, is desirous of taking 
steps to obviate or minimise the occurrence of miners’ phthisis, and 
invites practical suggestions and plans for combating the causes 
leading to the same. No definite information is before the 
Chamber as to the causes of the disease, but the general assump- 
tion is that it is chiefly due to the inhalation of fine dust given off 
during the machine drilling operations, 

The Chamber offers the following rewards for the three best 








practical suggestions and devices on this subject, namely :—First 


Fast Run By a MipLanD Express.—On Sunday an experimenta 
train was run on the Midland Railway between Leeds and Carlisle, 
the object in view being to test the powers of the new compound 
115-ton engine. The train was composed of corridor carriages 
equal in weight to sixteen vehicles. The distance from Leeds to 
Carlisle is 112? miles, and it had been arranged that, in spite of 
the gradient drawbacks and the heavy load, the special express, in 
which only officials travelled, should leave Leeds at 10 a.m. and 
arrive in Carlisle at 12.11. The time allowed was ten minutes less 
than that occupied by the fastest train at present on the system. 
Five minutes were lost owing to permanent way repairs, and 
Hawes Junction was passed seven minutes behind booked time, 
but a spurt was then made. The 204 miles from Hellifield to 
| Appleby were covered in 20 minutes, and the last 30} miles from 





| Appleby to Carlisle in 24 minutes.— Manchester Guardian. 


THE Five-cuttinc INpustRY.—The Home-office has issued a 
draft of regulations proposed to be made for file cutters’ shops. 
The regulations are not in their final form, and they are subject to 
revision. File cutting by hand is certified, for reasons given, to 
be a dangerous process, and it is so certified by the Home Secretary, 
in pursuance of Section 79 of the Factory and Workshop Act, 1901. 
The reasons for this step are, briefly (1) that it has been shown 
conclusively that file cutting by hand under the circumstances 
which actually prevail is extremely injurious to the health of tke 
workers, and produces the highest mortality of all processes 
carried on in factories and workshops; (2) that, as the result of 
the inquiry in 1897-98 of the Committee on Dangerous Trades, 
there was a general agreement in favour of regulations ; and (3) 
that recently the necessity of establishing regulations under the 
Act had been strongly urged by a deputation from the health 
committee of the Sheffield City Council. 
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DOCKYARD NOTES. 





Tur Belleisle is to go out again at the end of this month 
for a fresh series of trials. 





THE St. George is due at Portsmouth shortly to turn over 
to the Good Hope, which has been selected as the new flag- 
ship of the Cruiser Squadron. 





Tue newly formed Caribbean division of the United States 
fleet is com as follows:—Olympia, Montgomery, 
Detroit, and three gunboats— Marietta, Machias, and 
Vanther. 





From a series of paragraphs, headed ‘‘ The French Navy,”’ 
in a service contemporary, we cull the following :—‘‘ The new 
French flagship Rabenzerg was launched at Trieste on Satur- 
day with great ceremony. Countess Goess, the wife of the 
Statthaltf, performed the christening ceremony.’’ We shall 
look for the Rabenzerg with interest in next year’s naval 
annuals. 





Tue Canopus is reported to be having trouble with her 
Bellevilles in the Mediterranean. 





Tue following passage occurs in an article in the Naval 
and Military Record for October 9th :—‘‘ After six months 
or so every commissioned ship becomes fit for war.’’ We 
wish a few more people could manage to recognise this 
essential fact, especially some of those politicians who fear 
that a strong navy may hurt the susceptibilities of France, 
Russia, or Germany. It cannot be too clearly understood 
that a newly commissioned ship is of practically no war value, 
and that very little can be hoped for from such vessels. 
Modern warships are so complicated that it takes men many 
weeks to learn their way about them, to say nothing of learning 
to act together. = 

AuL the 27-knot destroyers are to have one of their torpedo 
tubes removed. The idea is said to be a hoped-for increase of 


speed, but the fractional gain that might ensue is too trifling, 


to be worth thinking about. It would add to the efficiency 
of destroyers if they carried four tubes—to give them one 
only seems worse than ridiculous. The torpedo is far too 
uncertain a weapon for a single one—which is what a single 
tube must mean—to be enough. All war experience suggested 
that the torpedo percentage will not greatly exceed the gun 
percentage ; with a single tube 100 per cent. is demanded. 
The understood programme has always been to fire both tubes 
together so as to do all that is possible to ensure a hit. The 
new régime will do away with this. We sincerely hope that 
this suicidal order will be rescinded. We are no believers in 
the omnipotence of the torpedo, but we certainly do not 
favour sacrificing one weapon because another is in higher 
favour. So long as we have torpedo craft, they should carry 
equipment suitable to their name. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





HEAT BALANCE IN THE GAS ENGINE. 


Sir,— You were good enough to publish, not long since, certain 
remarks of mine concerning steam. I set forth some state- 
ments which appeared to me if not quite novel, at all events 
reasonably new. To these remarks no one has taken exception, 
for ‘‘R.H.M.’s” contribution to the literature of steam partook 
more of an extension and elucidation of my views than a direct] 
adverse criticism of them. We both dealt, it will be pas ce | 
with the molecular theory of gaseous fluids. I now propose to 
say something, with your en concerning the highly 
suggestive paper read by Mr. Wimperis before the British Associa- 
tion, and abstracted in your pages last week. 

Mr. Wimperis, in substance, says that the gas expanding behind 
the piston of a gas engine is not as hot as it ought to be, 
because its specific heat increases with the rise of the gas in 
temperature. 

ere is an excellent analogy to be found in the performance of 
a steamship. Herspeed is 19 knots. To increase it to 20 knots 
demands a certain augmentation of power. To increase it further, 
from 20 knots to 21 knots, requires much more power than 
sufficed to raise it from 19 to 20 knots. Mr. Wimperis contents 
himself with a statement of fact. He does not attempt to give 
any explanation of the fact. His hearers are left to puzzle out 
for themselves what a rise in specific heat with a rise in tem- 
perature not only means but involves. I propose to put the 
matter before your readers in such a way that they can appre- 
ciate the very curious effect on the molecular theory of gases 
which the phenomena in question involves, 

There are two distinct atoms whose theoretical existence is 
recognised by science. The first is the physical atom, an absolutel 
hard sphere, which has weight, mass, fm 9 power of being moved, 
Some persons hold that this atom must be elastic, others hold that 
it is not, and that it could not possibly be. Tbe chemical atom is 
quite a different affair, possessed of extraordinary affinities and 
aversions, and combined with other atoms going to build up mole- 
cules, which dynamically play the part of the physical atom. The 
physical atom does nothing that is inconsistent with the theory of 
the conservation of energy. The chemical atom sets the law of 
the conservation of energy at defiance. At all events, no writer has 
ever attempted to explain where the energy stored in dynamite, for 
example, comes from. The words “ potential energy,” of course, 
a Again, the theory of solution of solids in liquids has 
yet to beinvented, and crystallisation is amystery. For the moment, 
however, I have nothing to do with the chemical atom. A gas is 
nothing more or less, according to the theory of the conservation of 
energy, than a collection of physical atoms—molecules, if we 
please ; particles, if it satisfies other minds—moving in every 
direction and constantly colliding with each other and with the 
walls of the containing vessel. The dynamic properties of any mass 
of gas can be calculated by considering those of a single molecule, 
and then multiplying by the whole number of molecules, Man 
of your readers are perhaps aware of the existence of Keith’s 
‘* Dynamics of a Particle,” and Maxwell, Lord Kelvin, and various 
other writers have written very fully indeed on the subject. I 
have not the least intention of following out their methods of 
reasoning. 

Let us consider what Mr. Wimperis means. His words amount 
simply to this, that the higher the temperature of a gas the 
greater is the quantity of heat necessary to raise its temperature 
still higher. Now, it is well to bear in mind that there is no such 
thing as a “quantity of heat.” Heat isa condition, not a sub- 
stance. For my purpose it is necessary to put Mr. Wimperis’ 
statement into other words, which are, I think, quite consistent 
with the facts. In order to raise the temperature ¢ of a gas 
to a higher temperature ¢,, the work expended on it will augment 


at a much more rapid rate than the temperature ; that is to say, 
the expenditure of energy is not proportionate to the resulting 
rise in temperature. 

What does temperature mean, or, rather, what does it imply ? 
Curiously little has been written on this subject. Rankine gives 
no definition whatever except the words the tendency to effect 
transfers of heat ‘‘are capable of being compared together by 
means of a scale of quantities on which they depend, called 
temperatures.” Raoul Pictet, in THE ENGINEER for January 11th, 
1889, says that the temperature of solids depends on the length of 
the oscillations of- the constituent molecules. The higher the 
temperature the shorter the oscillations. We may take it for 
granted sage that the temperature has something to do with 
the rapidity of oscillation as well as with the range of it. 

The specific heat of a gas or other substance means the quantity 
of heat required to produce in a given mass a given temperature. 
We may mee temperature as corresponding to energy ; there- 
fore to produce a given temperiture in a body we must expend 
energy, other things being equal, in proportion to its specific heat. 
Now, pressure and volume, or volume, or pressure, are functions of 
the temperature. It follows that to raise a body with a low 
specific heat to a given temperature is, other things being equal, 
a more economical process than it can be to raise a body with a 
high specific heat to the same temperature. This requires no 
proof, it is obvious. 

Here, then, we are face to face with the proposition that the 
dynamic effect produced on a gas is not proportionate to the 
expenditure of heat ; or the counter proposition that there are two 
kinds of work done on a gas by the addition of heat, one 
represegted by rise of pressure, or increase of volume which comes 
to the same thing, and the other in producing some change of con- 
dition in the gas, about which nothing is known. I sup I shall 
be told that the latter proposition is the true one, and that heat is 
expended on the gas in a way that produces no measurable return. 
For the time being, at all events, the energy is swallowed up and 
disappears. This is to say, that heat may be imparted to a gas 
without raising its temperature or augmenting its volume or its 
pressure. Of course I know that, on the one hand, this is not true; but 
on the other hand, I claim that we may consider any modicum of 
heat added to a gas to be divided into two portions ; one of them 
goes to augment temperature and pressure, the other is expended 
in doing we know not what. 

I think all this may be conceded. If I am right, and do not 
push the views of Mr. Wimperis too far, a condition of temperature 
of a gas is conceivable so high that, no matter how much more 
heat was available, the gas would be made no hotter nor would 
its pressure or volume increase. This may be regarded as a tran- 
scendental deduction. But there is, it seems to me, a practical 
lesson to be drawn from Mr. Wimperis’s paper which is very 
important. It is that the lower the temperature in a gas engine 
the more economical will it be; and that this is really true I may 
cite the experiments made many years ago by Messrs. Crossley. 
It was assumed that much would be gained—as in the steam 
engine—by working with the hottest possible gf In practice 
it was found that this was contrary tofact. The cool cylinder gave 
the best results. I know that a reason connected with compression 
and the nature of the charge was given as the ene. t never 
quite satisfied me, and now that I have Mr, Wimperis’ views it 
satisfies me less than ever. 

Is it too much to hope that Mr. Wimperis will see his way to 
draw deductions from the result of his inquiry which may be of 
service to gas engine makers! There is every reason to suppose 
that a part of the work expended in — the gas without 
raising temperature or pressure may be returned during the latter 
part of the stroke, but obviously it cannot all be got back, because 
the gas engine on Mr. Wimperis’s theory is far removed from the 
true Carnot cycle. B. T. U. 

October 14th. 


LIQUID FUEL FOR YACHTS, 

Sir,—Inanswer to “‘K. L. M.,” in your issue of the 10th, Ican hardly 
claim to be altogether independent in the matter, as I am a maker 
of small kerosene burners for steam raising ; but as I make nothing 
as large as he requires, and as he will be able to check what follows 
in most points for himself, perhaps I may be able to give him some 
assistance, as my experience is not quite inconsiderable. 

Firstly, petroleum or kerosene is quite unsuitable for yacht 
fuel. The stuff creeps and leaks everywhere, and in a week he 
would find quarters in a paraffin store as comfortable as his yacht. 
In my opinion the only suitable liquid fuel fora yacht would be 
Borneo crude oil or, possibly, Texas fuel oil. ‘The former does not 
smell at all in its raw state, and smells like burnt sealing wax when 
imperfectly burnt. Of course, none of the fuel oils smell at all if 
perfectly burnt. It is necessary tu consider the effect of imperfect 
combustion, for it is almost certain that in a few cases a little un- 
consumed oil vapour will leak out of the furnace, and we all know 
what a house smells like when the kitchen fire has been lighted 
with paraffin oil. 

Then as to efficiency. | have lately conducted a series of 
experiments on a small Belleville type boiler with the following 
results :—Heating surface, 22 square feet, producing 100 Ib. steam 
per hour ; the oil consumption was 10 lb. petroleum burnt in a low 
temperature burner ; steam very wet; no feed heater, and feed at 
60 a Fah., steam at 200 Ib. per square inch. Whena superheater 
was added and 2 square feet of feed heater in the smoke-box, the 
output averaged sh lb. per lb. of oil. It will be found that this 
last result averages about 50 per cent. efficiency, petroleum giving 
18,000 B.T. units perlb. As stated, the burner produced a low 
temperature tlame, probably maximum temperature about 1900 Fah. 
A burner which would give a temperature of about 2800 would 
probably give a considerably higher efficiency. 

Now, a Scotch boiler may be expected to evaporate about 8 lb. of 
water per lb. of best steam coal, having a heat value of probably 
16,000 units, or about 50 per cent. efficiency. If Borneo oil be 
used, with a heating value of probably 20,000 units, and the same 
efficiency be assumed, then 16 Ib. of water per lb. of oil may be 
assumed. It is, however, probable that a little higher efficiency 
might be obtained from oil on account of the possibility of better 
regulation of the fire, so that we may take the evaporation at 

robably not less than 12 1b. This means that 2b. of oil equals 

Ib. of coal. No saving in labour could be counted on, as in a 50-ton 

acht, one man at a time does ali the work in the — and 

iler-room, and you could not in any case do with less, e cost 

of Texas oil is about 35s. per ton, and of Borneo about, I believe, 
50s., both prices being in London. Shipped on board a yacht, it is 
not at all likely that the oil would cost —* than 50s. per ton for 
the cheaper fuel, whilst coal on a small yacht on the South Coast 
costs about 20s. per ton, so that probably the increase in cost of 
running by using oil would be at least 50 per cent. 
Taking actual figures for the yacht mentioned, they will be about 
as follows :—12 cwt. of coal would cost 12s. The same work would 
be done by 8 cwt. of oil, costing 20s. 
A bunker having a coal capacity of 5 tons would probably have 
a measurement of 225 cubic feet. This would hold 1350 gallons or 
12,500 Ib. of oil, or about 54 to 6 tons, which would increase the 
steaming distance on one bunkerful to 330 miles, instead of 200 
with coal. 
As to the system, it is difficult to advise. No vapourising 
system can be worked with crude oils, as all of these deposit coke 
on the vaporiser; necessitating the constant cleaning of the 
vaporiser, which would be an intolerable nuisanceina yacht. This 
only leaves either an air or steam blast burrer of some sort. The 
Hydroleum people make a steam blast burner—spray that is—and 
sodo Messrs. Armstrong, Whitworth, and the makersof Mr. Holden’s 
burner, as used on the Great Eastern Railway—I do not know who 
makes this for sale. My firm makes an air blast burner, which 
requires a fan blast to work it, and no steam jet, but it has never 





been used for steam raising, but only for metallurgical purposes, 


such as brass melting, braizing, &c. 
remembered that all these burners 
some way, so that steam must 
mene. s 
petroleum oil a vapourising burner, such as Clarkson’s or 
could be used. Neither of these require any assistance in th pe ln 
of steam or air jet, but a consumption of about 44 gallons per — 
would be required, which would cost about 2s. 6d. per hour, or 3 
per twenty-four hours, —— 
A 50-ton yacht of fine lines would be likely to require neare 
50 than 40 horse-power torun her 10 knots per Poa and this would 
take more like 1 cwt. than } cwt. of coal per hour. This, of course 
would double the above figures, J.8. V. Bickrorp, ’ 
Cambourne, October 11th. ‘ 


_ It must, of course 
uire to be power-driven in 
raised initially by some other 


Of course if ‘‘K. L. M.” is akon against the smell] of 





THE PIG IRON CORNER. 

Sir,—It looks very much as though what may be fairly termed 
a ‘‘corner” is being purposely brought about in pig iron, and 
more particularly in foundry descriptions, such as are used b 
engineers. It is difficult, upon any other assumption, to undes 
stand why producers refuse to blow in any more furnaces when at 
the present time there are only 347 in blast out of 574 built. This 
ae a margin of 227, most of which could easily be set going jf 

last furnace owners wished. There always is a large number 
idle, but at times like the present, when pig iron is badly ntedeq 
both for home and foreign consumption, the waged of restriction 
of output which mi rrcergg | is being pursued by the producers js 
particularly inconvenient. Indeed, I remember few, if any, periods 
in the iron trade history of the country in recent years when go 
much crude ironmaking plant was idle at a time when a similarly 
pressing need for the production of the raw metal was making 
itself felt. It is not in one part of the kingdom only that this 
scarcity and dearness is no‘iceable, but in all parts. ‘The object, 
of course, is to keep up pig iron prices ; but these are already ata 
much higher level, compared with finished iron and steel, than is 
occopied in normal times, and I think there are good grounds for 
the protests which are beginning to find expression by engineers 
and finished iron and steel makers to the effect that the supply of 
British pig iron ought to be increased in order that the legitimate 
needs o e and commerce may be adequately met. The reply 
of pig iron makers is that at the present prices of fuel and of 
labour it would not pay them to b!ow in more furnaces; but 
although I admit that this question of productive costs must 
necessarily be a factor in the situation under present industri 
conditions, yet this is by no means the only reason for the restriction, 
and I fail, therefore, to see why engineers and other users should 
be greatly inconvenienced and virtually mulcted by the current 
scarcity and high prices in order that blast furnace owners and 
agents may swell their own banking accounts. W. H. 

Wolverhampton, October 15th. 





PROPELLER EFFICIENCY. 

Sirn,—Your correspondent ‘J. R. A.D.” opens out the old 
matter of propeller efficiency. His rather broad argument, which 
includes the number of blades, the amount of water driven astern, 
negative slip, angle of propeller, &c., shows the necessity for further 
consideration of the subject. 

I only call attention to one point—negative stip. This has been 
argued before in your paper by ‘‘Tin Tack” and others, As a 
theory, I, and many more practical men, find a difficulty in under- 
standing it. Perhaps ‘‘J. R. A. D.” is in a position to clear away 
the cobwebs surrounding this important factor of propeller 
efficiency. 

I await the further developments likely to accrue from 
“J. R.A. D.’s” letter. 


Harborne, October 13th. JOHN Bartey, 








DIFFICULTIES AT THB NEW EDINBURGH WaTERWORKS.—The Edin- 
burgh and District Water Trust engineers have had various 
difficulties to encounter lately. In the Carswell Tunnel, near 
Penicuik, in consequence of the soft nature of the ground and other 
difficulties encountered it has been resolved to change, on the 
recommendation of the engineers, the lining of the tunnel from 
concrete to brick. Under this arrangement the cost of driving and 
completing the tunnel, which is 570 yards in length, has been 
increased from £9 per lineal yard to about £35, or about £15,000 
additional. It has been agreed that the whole work of the tunnel 
shall be completed by November, 1904. At Harlow Moor, where 
tunneling is going on at a depth of 150ft. below the surface, a 
small engine has been at work for the rock drills. Compressed air 
had to be conveyed for half a mile, when a larger compressor was 
procured. For the working of it, a portable engine weighing ten 
tons, when being hauled from Penicuik Station, 45 miles away, by» 
traction engine, both sank in the roadway of Auchencorth Moss, 
A powerful jack raised the engine, and the portable engine is now 
in position. 

THE Russian RaiLways.—It is stated that at the receat Con- 
ference of European Railway Managers, convened in Paris by 
M. de Peare, the representative of the Chinese Eistern Railway, 
to study the necessary measures to be taken with a view of opening 
up through traffic between Europe and Pekin by means of the 
Trans-Siberian line and the Chinese Eastern Railway, which will 
be open for traffic at the beginning of next year, it was decided in 

rinciple that through tickets should be issued from London, 
aris, Brussels, Amsterdam, Berlio, Vienna, Buda-Pesth, and St. 
Petersburg to Pekin, Shanghai, Yokohama, and other cities in the 
Far East. It was also resolved, says the Paris correspondent of 
the Standard, that through tickets to Trans-Siberian towns and 
Pekin should be obtainable at Havre and Cherbourg, which are 
the terminal ports for numerous Transatlantic liners. Upon tlic 
proposition of a director of the Western Railway of France, who 
was present at this gathering, the Congress expressed itself in 
favour of an understanding being come to with the Transatlantic 
and Trans-Pacific Navigation Companies and the Trans-American 
Railway Companies for the issue of return tickets from Paris to 
Pekin, the outward journey to be performed by way of the 
Atlantic, the American Continent, and the Pacific, and the return 
by the Trans-Siberian, or vice versd. These return tickets would 
permit of a journey round the world being accomplished in forty 
days. 
THe New Satispury StatioN.—A work which has for many 
ears past been urgently wanted has now _ been nearly 
ae, to a close in the approaching completion of the new 
Salisbury station of the London and South Western Railway. The 
highly inconvenient old station, with its two narrow up and down 
platforms, a considerable distance apart, has A ies agp to a hand- 
some and extensive range of buildings in red brick and Portland 
stone dressings. There are four platforms to four sets of rails run- 
ning through, in addition to one shallow bay. Tae station approach 
and exterior space do not appear to be sufficiently wide for a place 
of this importance ; but this was a matter attended with consider- 
able difficulty, owing to the nearness of the site to the city 
itself, and the necessity that would have arisen for the acquisition 
of a great deal of already occupied ground if greater space had been 
provided. The booking hall formsa large and lofty entrance, with 
telegraph office attached, giving upon the broad down platform, 
paved, like the others, with York stone, roofed with iron and glass 
verandah roofs, and lighted with are electric lamps, with gas in 
reserve. An incline leads from the booking hall under the line to 
the other platforms, and to the adjoining Great Western station. 
The old white brick station buildings, very small in comparison with 
the new, have not been demolished, but are being remodelled, 
and form an annexe to, and a curious contrast with those just 
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A WASHOUT ON THE CAPE RAILWAY 















Fig. i—-UNDERMINED EMBANKMENT 




















Fig. 3—BREAKDOWN GANG AT WORK 


WASHOUTS ON THE CAPE GOVERNMENT 
RAILWAYS. 


OvR Special Commissioner in South Africa sends us the 
photographs reproduced above, representing the wash- 
outs which occurred on the Cape Government Railways in 
August last. He writes:—I think it may interest readers 
of THE ENGINEER to see some views of the recent washaways 
which stopped the main line traffic for some days between 
Capetown and Kimberley. The line was broken in a number 
of places at and within a hundred miles of Tweefontein, 
towards the northern end of the line. 

Figs. 1 and 2 show washaways where the embank- 
ment has been undermined by the rising water, and the line 
has collapsed into the flood. Fig. 3 shows a Kafir 
breakdown gang dragging the line and sleepers back into 
their position. Fig. 4 shows a washaway in which the line 
has collapsed bodily into the flood. 

This question of washouts on the railways is as serious a 
matter in Cape Colony as it isin Japan. The cause is in a 
great measure the same—periodical heavy downpours over 
a large catchment area creating large river torrents out of 
small streams, or even dry river beds, in the course of a few 
hours. Here, as in Japan, it is found impracticable to 
attempt to make provision for every emergency in this way, 
as there are practically no limits to the possible destructive 
powers of these floods. In both countries provision is made 
for such variations in the water mark as may reasonably be 
anticipated, and every effort is made to repair promptly when 
exceptional floods cause damage to the line. 

During last year there were thirty-six washaways on the 
Cape Government railway system. The photographs were 
taken for THE ENGINEER by Lieut. D. P. Simson, of the 
New Zealand Mounted Rifles. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 


A large steel dome.—A large hotel now being built at West | 


Baden, a mineral spring resort in the United States, is polygonal 
in plan, and has a central court covered by a steel dome, which is 
said to be the largest ever built. It has a span of 195ft. 
between centres of bearings, or a diameter of about 200ft. over 
the trusses. The rise is 38ft. from the springing line to the 
intrados, and the steel trusses are 10ft. deep at the crown. 
It is composed of twenty-four radial trusses 10ft. deep, with 
elliptical curved parallel booms. These are braced together in 
pairs, The inner end of each truss is riveted to the web of a 
circular plate girder or drum, 16ft. diameter and 1l0ft. deep. 
The outer end is connected by a pin to a bearing shoe 
resting on rollers, whose path of travel is in the line 
of the truss. A polygonal plate girder ring runs around the 
backs of the shoes. The maximum strains were calculated by 
tiking the dead load strains with the strains due to wind assumed 
to blow successively in opposite directions in the plane of the rib in 
question. The loads used in the calculation were a dead load 
separately estimated for each panel point, a variable snow load 
heaviest at the centre, and a wind load of 301b. per square foot 
of normal surface, reduced for the inclination of the roof to the 
vertical. The weight of the dome complete, including framework 
and covering, is 237 tons, which gives a dead load of about 15 lb. 
per square foot of horizontal projection of roof surface. For erec- 
tion, a heavy timber tower was built in the centre of the site, and 
the central drum erected upon this. The half-ribs were riveted 
up complete on the ground, and then hoisted into place by a 
powerful boom derrick mounted on the tower. 

Power pant yg a railway station.—The fine new station of the 
Pennsylvania Railway at Pittsburg, U.S,A., has a very elaborate 


| 15 horse-power motor for the blower for cooling the clinker. 


power plant, serving both the station and yards, This is contained 
in a special building 55ft. by 420ft. The heating and ventilation of 
the station, the passenger and luggage lifts, the lighting of the 
buildings and yards, the filtering and refrigerating of the drinking 
water, the service water for the building and fire pressure for 
mains, and the entire telegraphic service, are all provided for by 
the plant, which is duplicated as to most of its vital “points. 
There are four Westinghouse compound engines of the marine 
type, running at 200 revolutions, and each directly connected 
to a 350-kilowatt  220-volt two-phase alternating current 
generator. Two direct-current generators of 374 kilowatts 
serve as exciters, one being driven by a motor and the other 
by a steam engine. ‘ These also furnish current for the storage 
battery used in connection with the electric signalling and inter- 
locking ; they also furnish current for fourteen dynamotors for the 
telegraph service. The main pumping engine for the hydraulic 
lifts is of the Riedler type, with a capacity of 1400 gallons per 
minute, against a 200 lb. pressure. Compressed air for the signals, 
points, and interlocking, as well as for testing air brakes and 
cleaning passenger coaches, is furnished by two Riedler vertical 
cross-compound compressors, each having a capacity of 1500 cubic 
feet of free air per minute. There are six Babcock and Wilcox 
boilers of 300 horse-power, with Roney automatic stokers and a 
Hunt coal and ash handling plant. The brick chimney is 240ft. 
high, with a 9ft. inside diameter. The refrigerating for the 
kitchens and for the drinking water supply—750 gallons per hour, 
distributed to 125 fountains for the latter—is provided for by a 
Pontifex and Hendrick absorption machine of 40 tons capacity, with 
the necessary auxiliaries. 

Portland cement works.—The Pacific Portland Cement Company, 
of California, U.S.A., has recently put in operation its new works 
at Suisun, one of the peculiar features of which is that they are 
established on the side of a hill, so that the passage of material 
from one process to another is aided by gravity. At the top is the 
raw material storage house, entered by the wire rope tramways 
from the limestone quarry and railway from the clay pits. Then 
come in successive stages the drier-house, with cylindrical kiln 
driven by a 10 PRR motor, the raw material ball mill room, 
and raw material pebble mill room, the two mills in each being 
driven from a motor of 300 horse-power ; then the kiln room, 
with three rotary kilns driven by a 15 horse-power motor, and a 
Then 
come the cement ball mill and pebble mill rooms, at different 
levels, the two mills in each room being driven from a 200 horse- 
power motor. Finally, there is the stock house, with packing 
department and a railway siding. All machinery is operated by 
electricity, including the rock crusher at the quarry, current at 
60,000 volts being taken from the 152-mile transmission line of the 
Bay Counties Power Company. The kilns and dryer are fired with 
California fuel oil, delivered in tank wagons, and stored in a 
reservoir of 75,000 gallons capacity. This is fed to the burners by 
gravity and sprayed from the burners by compressed air. The 
dryer is 5ft. diameter and 50ft. long, while the kilns are 6ft. 
diameter and 60ft. long. Belt and screw conveyors are used for 
handling the material, and as its progress is always downhill there 
is a saving in powerrequired. All the buildings are of steel frame 
construction, with corrugated iron sheathing. A number of re- 
taining walls are required on account of the benching of the slope for 
the floors of the buildings, and these walls are of concrete. 


Shop and works railways.—The new works of the Westinghouse 
Electric Company, U.S.A., are arranged specially with a view to 
the facility and economy of handling materials. Besides an 
extensive equipment of cranes, hoists, &c., there are numerous 
standard gauge lines, and a complete system of narrow-gauge rail- 
way lines connecting the various bays, departments, yards, and 
buildings, and handlicg material outside the range of the cranes, 
The permanent way for the narrow-gauge lines consists of 20 Ib. 
flange rails riveted to pressed steel sleepers of the Hunt system, 
and all the wheels of trucks and wagons have their flanges on the 
outside instead of the inside. Inside the buildings a guard rail is 
riveted outside each running rail, so that the concrete floors can be 
finished even with the rail heads, Where the standard and narrow- 
gauge linescoincide, the latter is laid between the rails of the former, 





Fig. 4—LINE SUBMERGED 


and at all crossings of the standard gauge rails the flangeway of the 
narrow-gauge line is fitted to form an incline, by which the wagons 
run on their flanges, so that no grooving of the larger rails is 
required. The gauge is 214in., measured over the rail heads, and 
the curves are of 12ft. radius. Points, level crossings, and ball- 
bearing turntables set in the floor are used to facilitate the transfer 
of wagons from place to place. All these are made in sections 
ready to be put in place ; the permanent way is also made in 2Qft. 
sections, spliced with fish-plates and bolts. In the yards no guard 
rail is used, and the sleepers are packed in gravel or fine stone 
ballast. All the rolling stock consists of bogie and four-wheel 
platform wagons of 4 to 10 tons capacity, all cars being fitted with 
roller bearings. For hauling heavy loads there are two Hunt 
electric locomotives, with two four-wheel bogies and a Westing 
house motor to each bogie. Wagons with light loads are pushed by 
hand. 








CONSULS AND CoMMERCE.—Our contemporary, The Syren «ud 


Shipping, is about to publish a series of articles on the British 
consular system, which ought to be of much interest. The line 
taken by the author of these articles is, first, that our consular 
system is the most costly in the world. Secondly, that, this fact 
notwithstanding, our consuls are worse paid than the consuls of 
any other great Power. Thirdly, that the number of consuls in 
active service is altogether inadequate to the needs of the Empire. 
Fourthly, that the consul, as an individual, is absolutely prevented 
by State regulations from proving his utility to the full. Fifthly, 
that the conditions of service and promotion are not conducive to 
such excellence as the times demand. And sixthly, that a large 
majority of the consuls themselves are as anxious for reform as the 
merchant and trader. 

THE REVOLT AGAINST RisiING Rates.—-Municipal socialism can 
scarcely be said to have made much headway in Sheffield as yet, 
but there are symptoms that the drift of local government—or, as 
some people term it, ‘local misgovernment”—is trending that 
way. Schemes for what is called the betterment of dwellings 
have been projected which do not meet with the approval of the 
more moderate-minded, clear-headed citizens. The municipalisa- 
tion of various public undertakings, such as water, electricity, 
markets, and tramways, are not opposed. They are admitted tobe 
in the interests of the public, but there is great difference of 
opinion in respect of the building of houses and the way in which 
the attempt is made to carry out that idea, One result is 
already evident. The rates are rapidly rising, and in view of an 
extra 2d. on the district rate alone an influential meeting has 
been held at which a Ratepayers’ Protection Association was 
formed. The Association is entirely non-political, non-partisan, 
and non-sectarian. Its chief objects are to bring municipal and 
social questions under public consideration, and generally to raise 
the standard of the administration of city affairs. It is sought to 
do this by selecting and supporting fit and proper persons as cat- 
didates for municipal and other elections, to supervise vigilantly 
the expenditure of all public moneys, with a view to preventing 
wasteful and illegal expenditure, and to watch carefully the 
operation of the by-laws and Acts of Parliament relating to the 
city, with a view to the good health and general well-being of the 
community. The idea of a Ratepayers’ Association, it will be 
remembered, was first put forward by Lord Rosebery in one of his 
many speeches on municipal renascence. That advice has not been 
acted upon in many quarters, but where it has been followed the 
work of the association has effected in a large measure the purpose 
aimed at. At the Sheffield meeting there were manufacturers, 
merchants, tradespeople, and other large ratepayers, as well as 4 
strong representation of working-men. It is believed this revolt 
against the rising rates will meet with very general approval, and 
if, as is intended, it is conducted on fair an — lines, the 
extreme men in the City Council will undoubtedly be checked in 
their extravagant expenditure on projects which are either outside 


| the pale of municipal activity or cannot be classed as urgent. 


The rising rates have come at a time when the trade of the town 
is anything but satisfactory, and the heavy pressure of public 
burdens is severely felt, 











Oct. 17, 1902 


THE ENGINEER 


379 


————— — LSS ee 








__———— 


REPORT ON THE WORKING OF AMERICAN 
RAILWAYS. 
By LIEUTENANT-COLONEL W, V. CONSTABLE, R.E. 
(Continued from page 357.) 
Grain Elevators. 

138. I inspected the P.R.R.’s elevator at Jersey City. Most of 
the cars dealt with are from 60,0001b. to 80,0001b. capacity, and 
two men with shovels worked by chains will empty an 80,000 1b. 
capacity car in half-an-hour. From the bin the grain is lifted by 
vertical belts fitted with scoops, and after weighment at the top 
the grain is shot into other bins ; these bins then discharge by 
choots wherever required. 

139. At Baltimore I inspected one of the two large elevators of 
the B. and O.R. Railway, one of these being the largest of any on 
the Atlantic coast. Along one side of the elevator lay the 
Bethania, of Hamburg, a vessel holding from 10,000 to 13,000 
tons, and this vessel was being filled with wheat, the loading to be 
completed in one day. Four shoots only were working, but the 
elevator, if fully working, could employ eleven shoots on each side 
at the same time. The leather driving belt for turning the shaft- 
ing was 5ft. wide and 325ft. long, and reached from the ground to 
the roof, and the horse-power of the engine was 1000. 

140. The large elevator could hold 1,800,000 and the smaller 
1,500,000 bushels, and 225 cars of about 30 tons capacity per diem 
could be dealt with by the large elevator. The only handling the 
grain undergoes is done by the two men in the car, who, by means 
of the rope-assisted shovels, scrape and guide the grain through the 
side doors into the shoot of the bin below the car. 

141. The charge made for transferring the grain to the ship and 
storing it for ten days is 1} cents a bushel, and the accounting for 
the grain is kept in the following way :—Anyone delivering grain 
for export would have it examined in the wagon in the yard nea: 
the elevator by surveyors from the Chamber of Commerce, who 
would grade it according to class, such as No.1, No. 2, &c. The 
grain is then put through the elevator, where it is weighed, and 
after that it is mixed with anybody else’s grain of the same grade, 
the railway company only accounting to the owner for so much grain 
of such and such a grade. 

Heavy Passenger and Goods Engines and the Loads bchind them. 


142. On the 19th April, the general manager of the N.Y C.R.R., 
in the presence of Mr. Dudley, their inspecting engineer and author 
of Paper No. 1 read at the Paris Congress, gave me a photograph of 
their most powerful goods engine—A ppendix Q—and told me that 
two days previous a similar engine hauled between Syracuse and 
Albany, a distance of 150 miles, ninety-four cars weighing 3783 
American tons, the capacity of most of the cars being from 60,000 lb. 
to 80,000 lb. The engine is an eight-wheeled coupled compound, 
with pony truck, and boiler pressure of 200 lb., weight on driving 
wheels 164,000 1b., and on bogie truck 26,000 lb. Its cylinders are 
23in. and 35in by 32in., and diameter of drivers is 63in. Total 
weight 190,000 lb. wit’ out tender and about 136 tons with tender. 
This train was some 3600ft. long, and the sidings between the main 
track where such trains have to be crossed have to be made nearly 
one mile long. 

143. Again, on April 29th, the general superintendent of the 
terminal division of the P.R.R. at Jersey City told me that the 
P.R.R. every-day practice was for an engine to draw 2500 gross 
tons of grain and 3000 gross tons of coal cars on the level portion 
of this road, and some of the trains J passed on my way to Balti- 
more the same day were enormous in length, and were actually of 
this weight. 

144. Exactly the same thing happens on the B. and O.R.R., the 
gross weight, however, only rising to 2700 tons, on account of the 
steeper grades, 

145, On May 10th, the superintendent of transportation and the 
superintendent of terminals of the Central R.R. of New Jersey 
told me that in the summer time, on the level portions of their line, 
one engine often hauled 3200 tons, and I myself saw trains of fifty 
to eighty cars on my way to Baltimore. In fact, on the level, 
where the loads can be obtained, loads of from 2000 to 3500 gross 
tons are common practice on lines east of the Mississippi. 

146. Iam able to attach a statement, marked Appendix R, giving 
all particulars of engines on the P R.R. It will be seen from this that 
the latest type of passenger and goods engines marked in the list 
have the following dimensions:—Passenger engine, Atlantic type, 
with 200 lb. boiler pressure; weight on drivers 100,695 Ib., on bogie 
truck 36,335 1b., and on trailing wheels 32,3201b.; total, 169,3501b.; 
cylinder, 204in. by 26in.; diameter of driving wheels, 80in.; 
tender, 90,000 1Ib.; ‘heaviest axle load, 51,1051b. Goods engine, 
H. 5 class:—Four-wheeled coupled and pony truck ; weight on 
truck, 20,8001b.; weight on drivers, 175,7001b.; total weight, 
196,500 lb.; weight on tender, 100,600 1b.; boiler pressure, 1851b ; 
diameter of driving wheel, 56in.; cylinder, 234in. by 28in.; 
heaviest axle load, 45,6001b. The pressure worked to by some of 
the latest engines, such as the G. class, is, however, 225 Ib. 

147. The book of engine ratings of the P.R.R., furnished as 
Appendix S, is most interesting, and is as good an example as 
can be required of the enormous loads hauled on certain sections 
of this railway, and is typical of what is done every day on the 
P.R.R. and on the N.Y.C.R.R., and some other roads which deal 
with a large ore and coal or grain traffic. The Pittsburg and 
Erie R.R. also daily runs trains with one engine having a gross 
load of 4000 tons behind the engine, and on May 22nd I saw 
such trains working. . 

148. This P.R.R. rating book shows that after d:duction of the 
“loss by resistance” the gross load behind one of their most 
powerful engines on certain sections is 3200 tons. On account of 
the shortness of some of the sidings, which are only 3600ft. long, 
trains are usually limited to eighty-six cars, and when I was 
travelling with the general manager of the P.R.R. I saw more 
than one train of this length, and he told me that one engine had 
hauled into Conway Yard, the great sorting yard just West of 
Pittsburg, with thirty-five miles of sidings, a train 6200ft. long and 
weighing 4200 tons. I passed a loaded goods train of ninety-three 
box cars, and an empty train—a few loaded were in it—of 103 cars. 
On my return from Pittsburz to Philadelphia I passed several 
goods trains hauling on the level or down grades 2700 tons. 

149, When at Altoona and Philadelphia I was told that the 
H. 5 Class, practically similar to the H. 6 Class, constantly pulled 
3300 tons on the level, and one, some little time ago, hauled an 
experimental train 132 miles from Altoona to Harri-burg at an 
average speed of ten miles an hour, the train weighing 5212 tons. 
These are facts as g ven me by Mr. Ely, the chief of motive power, 
himself, 

150. On April 28th, the Colorado special that took me from 
Chicago to Salt Lake was composed of seven vehicles 75ft. to SOft. 
long and weighing 300 tons. The C. and N.W.R.R. engine 
attached to it was Atlantic type ; pressure 2201b., and weight on 
driving wheels 104,000 1b. Another vehicle was added 150 miles 
from Chicago, and often there are nine coaches on the train. 
Average speed 34 miles—road fairly level. 

151. One of the Illinois Central R.R.’s best type of passenger 
engine is a four-wheeled coupled machine with leading bogie, and 
they make, with the N.O. Limited, the run between New Orleans 
= New York, 912 miles, in 25 hours, or an average speed of 36} 
miles, 

152, The heavy freight engines, with six wheels coupled, and a 
pony truck, work at 1851b. pressure, with 145,500lb. on the 
drivers; the weight on pony truck is 21,700lb.; total weight, 
167,200 1b.; total with tender, 314,8001b. They carry 7000 gallons 
of water and 15 tons of coal. These engines only take water once 
2 their 128 miles run from Chicago, and they haul about 2200 gross 

ns, 

153, One heavy-freight engine they have is an eight-wheeled 
coupled type weighing 184,800 lb. on the drivers, and total weight 
with tender 308,400 Ib, 





154, The Missouri Pacific passenger engine I saw at St. Louis 
ready to start with its train was a six-coupled type with four- 
wheeled leading ve truck. Boiler pressure 200lb., and weight 
on drivers about 120,000 lb. 

155. The C. and N.W.R.R. six-wheeled coupled freight engine 
kauls sixty loaded or ninety empty cars. 

156. The Union Pacific R.R. passenger engine hauled nine 
coaches between Council Bluffs and Julesberg, a distance of 
375 miles, at a speed of forty-three miles an hour, and two of them 
hauled this toad up the mountain pass beyond Cheyenne over 


a train, and 45 to 50 tons as the average weight of a grain-loaded 
car forming part of a train. 

178. I give below a memorandum handed me by the divisional 
superintendent of the N.Y.C. and H.R.R. at Albany on June 7th. 
He was just about to despatch the information to his general 
manager, and it should dispose of any idea that my notes exag- 
gerate facts. ; 

179. The figures make one’s mouth water, and set one thinking 
why India with its 5ft. 6in. gauge should not go one better. 

«* Mem >.randum showing the numbers of engines, number of cars, and 
t of east-bound freight traios on the Mohawk division of the New 





grades of 90ft. to the mile. The U.P.R.R.’s best 5 g 9m 
was a six-wheeled coupled one, with a four-wheeled bogie truck in 
front ; pressure, 200 lb.; compound system ; cylinders, 154in. and 
26in. by 28in. stroke ; weight on drivers, 142,000 lb. ; total weight 
exclusive of tender, 184,000 lb. The compound freight engine is 
six-coupled and pony truck ; cylinders, 154in. and 26in. by 30in 
stroke ; pressure, 210 lb.; weight on drivers, 161,000 lb.; totai 
weight, 185,000 lb.; in working order with tender, 300,000 lb. 

157. They haul at an average speed of twenty-three miles 1400 
gross tons, or 2000 tons at slower speed. An experimental train 
run last year was one mile long, and weighed 10, gross tons, or 
149 cars, on a down grade. The distance run was 102 miles, and 
the trial was satisfactory. All this information was given me by 
the divisional superintendent of the Wyoming Division, with whom 
I travelled, and he stated that less than ten years ago his railway 
did not haul more than 500 or 600 gross tons. 

In fact, the great advance made in weight of trains has all been 
accomplished in the last ten or twelve years, so several leading men 
told me. 

158. On the Denver and Rio Grande R.R., on a heavily graded 
line just south of Salt Lake City, I passed a train of pressed steel 
cars carrying coal weighing 170) tons. The engine hauling it was 
an eight-wheeled coupled one. 

159. At Minturn, just west of Leadville City, to haul the six-car 
train over grades of 1 in 25, where an elevation of 10,400ft. was 
obtained, we had two Mogul type engines. 

160. On the Burlington, Missouri R.R. the train I travelled by 
to St. Louis weighed 400 to 450 tons, consisting of ten 75ft. cars, 
and it did 929 miles at an average speed of 364 miles an hour over 
an indifferent road. 

161. The engines used were six-wheeled coupled, with leading 
four-wheeled bogie truck ; weight of engine, 103 tons ; tender, 27 
tons ; boiler pressure, 2001b. Non-compound, with piston valve 
gear, the latter being very largely used in America, 

162 On the Rock Island and Pacific R.R., an engineer I met 
told me that in September, 1900, he and a friend timed a train 
which was behind time, and it ran between two stations on a level 
piece of road 11 miles in 13 minutes, counting starting and stop- 
ping. The engine was Vauclain compound type, and had 7ft. 
drivers, and hauled thirteen cars. This type of compound ergine 
is very much fancied in America. 

163. I visited the Rock Island and Pacific R.R. workshops on 
May 6th, and their locomotive superintendent showed me the 
latest types of engines which he considered suitable for their road 
of some 40°0 miles long, the ruling gradient being 1 per cent., 
and this very common—their loads consisting chiefly of cattle, 
grain, and provisions, Westward, up the grades their freight 
engines hauled 1000 tons (gross) trains, but down the grades they 
often hauled 2000 tons. 

164. Their type of passenger engine was a four-coupled Atlantic 
mach‘ne, with a four-wheeled leading bogie truck and a trailer. 
This was for fast traffic averaging 50 miles between stations, and 
it hauled from nine to thirteen coaches, averaging 100,000 1b. each. 
Weight on drivers was 97,000 lb.; on truck, 39,000 lb , and tender 
37,000 lb.; total, 173,000 Ib.; boiler pressure, 200 1b.; fire grate 
74in. by 108in. inside dimensions. The tender carried eight tons 
of coal and 6500 gallons of water. Action simple. 

165. One such engine had lately hauled seven cars 182 miles 
between Rock Island and Chicago in 3h. 18 min. from start to 
finish, equal toan average speed of 554 miles. The heavier type for 
slower passenger trains was a Vauclain compound with piston 
valve gear. It was a six-wheeled 78in. diameter machine, with a 
four-wheeled front bogie truck ; boiler pressure, 200 lb.; weight on 
driving wheels, 133,000 lb.; on truck, 40,000 Ib.; and tender 
110,000 lb. It sometimes hauled fifteen cars. 

166. The freight engine was a six-wheeled coupled engine, with 
a four-wheeled bogie in front with 20in. by 28in. simple expansion 
piston valve engine ; pressure, 200 lb.; fire-box, 72in. by 120in.; 
weight on drivers, 130,000 lb.; on truck, 40,000 Ib., and tender, 
110,000 lb. Tender, 5500 gallons. It could haul 1000 gross tons 
up the grades, and 2000 gross tons down or on the level. 

Its fast goods traffic of 1000 gross ton train was hauled 1080 miles 
from Denver to Chicago at an average speed of 25 miles from 
start to finish. 

167. On the Central Railroad of New Jersey the transportation 
superintendent I met at Jersey City told me that they hauled in 
the busy summer season 3200 tons gross with a simple engine 
working at 200 lb. boiler pressure. The engine weighed 105 tons 
without its tender, the weight on the eight driving wkeels being 
83 tons. He also stated that two engines, by way of experiment, 
had hauled a train of 4400 gross tons up a grade of 22ft. to the 
mile. The Chicago, Burlington, and Quincy Railroad’s Atlantic 
type passenger engine is of the following dimensions :—Total 
weight with tender, 258,450 1b.; weight on drivers, 85,850 lb.; 
weight of engine, 159,050 Ib. 

168. Their heavy freight engine is an eight-wheeled coupled 
type with pony truck ; weight on drivers, 165,650 Ib.; on truck, 
15,000 1b.; tota', 180,000 lb.; with tender, 274,850 lb.; boiler 
pressure 180 Ib., but 200 Ib. preferred. 

169. Another frcight engine is a six-coupled one of the following 
dimensions :—Weight on drivers, 130,500 lb.; weight on front 
truck, 14,200 lb.; on trailing wheel, 25,400; total weight, 
170,100 lb.; with tender, 286,700 Ib.; boiler pressure, 200 Ib.; 
cylinders 20in. by 24in. 

170. The B. and A.R.R.’s road has 53 per cent. of curvature and 
maximum grades of 1 in 82. 

171. The Baltimore and Ohio Railway passenger engines carry 
from 8000 to 5000 gallons of water and from four to eight 
tons of coal, whi'st their freight engines carry 6000 gallons 
and eight tons respectively. The freight engines most fancied 
are the Vauclain compound type with piston-valve motion. There 
are a high and a low outside cylinder on each side of the engine, 
with cylinders 154in. and 26in. by 30in. s‘roke. Boiler pressure is 
2001b.; weight on the eight-coupled drivers 165,000 1b., and with 
pony truck 183 800 lb. 

172. The simple compound engine is practically of the same 
weight and dimensions, but worss with 190 lb. pressure. Its 
cylinders are 22in. by 2Sin. with a 54in. wheel. The weight on 
the drivers is 153,700 1b., and weight on pony truck 15,000 1b. 

173. The best passenger type is a six-wheels coupled compound 
engine of the following dimensions :—Cylinders 15in. and 25in. 
by ena weight on drivers 114,800 lb., and weight on leading truck 
41,200 Ib. 

174, Another type is a compound Atlantic four-wheeled coupled 
engine with cylinders 15in. and 25in. by 28in.; weight on drivers, 
83,400 lb.; on leading truck, 37,940 1b.; and on trailer, 28,260 lb. 

175. The big freight engines draw trains weighing 2700 tons 
eastward into Baltimore, the line having many gradien‘s of 43ft. 
tu the mile—1 in 123. If it were level these engines are said to 
be capable of hauling 4000 gross tons. The east-bound loads 
between Cumberland and Brunswick—102 miles—are 2750 tons, 
but as soon as the grades are improved and heavier rails put down 
it is hoped to haul 3200 tons from Cumberland right into Baltimore 
—175 miles. 

176. On the B. and O.R.R. on the mountain grades I passed one 
train of 70 empties weighing 1100 and one of 60 coke wagons going 
eastward and downhill weighing 2500 tons, also another of 45 
pressed steel cars weighing 2700 tons. 

177. The locomotive superintendent gave me 70 tons as the 
average gross weight of a loaded ore or coal pressed-steel truck in 


York Centra! Railroad between Syracuse and Albany, from 8 a.m., 
June 4th, to 8 a.m. June €th.” 
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* 100 engines of this type have been ordered. 
These trains were hauled over maximum grades of 18ft. Where 
the grades exceed that amount, helping engines would be used. 
180. I also give three typical performances of main-line freight 
trains, as usually run over the Mohawk division of the N.Y.C.R.R., 
east bound, in May, 1901, as furnished to me the day before I 
sailed for England. 
Case No. 1. 
ee ee re ee a 
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Helping mileage over grades Rc cat oi 


18 
Total weight of lading .. 1884 tons 
Ss 
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Average lading per carmoved .. .. .. .. 20-7 tons 
Cause No. 2. 
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Helping mileage over grades .. .. .. .. 14 
Total weight of lading... .. .. .. -. «- 2437 tons 
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Per cent. of lading to total weight of train .. 65-4 per cent. 


Average lading per car moved .. 28-8 tons 
Case No. 3. 
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99 ‘s ee eee 1238 ,, 
ae a ladingand cars.. .. .. .. 31 - 
Per cent. of lading to total weight of train .. 60-4 per cent. 
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181. The average freight in a freight train, including both 
loaded and empty cars of the N.Y.C.R.R. system, is as follows :— 
On all lines and branches, 398 tons; on all main-line trains, east 
and west bound, 794 tons ; the average load of all loaded freight 
cars is 15 tons. 

182. As regards the question of the merits of the American com- 

red with the English locomotive, no doubt the American engine 
eo more fuel and wears out sooner, and the former is unques- 
tionably a dirty looking machine, but as Mr. Ely put it to me, 
Americans do not design their engines for looks, nor do they 
expect them to last more than fifteen years, by which time they 
are ready to put them on the scrap heap and adopt a different 
design and a more efficient article, and it must be remembered 
that coal is extremely cheap in America. My admiration for them 
is based on the work they perform, and their great hauli 
capacity makes up for any defects in their details. I am afrai 
we do not scrap weak and out-of-date engines often enough in 
India. 

183. After all, the first duty of an engine is either to run fast or 
to pull a big load, and I would sooner have a dirty-looking engine 
that would haul 3500 tons than a beauty to look at that could only 
haul 600 to 700 tons as in England, or 1200 tons as in India. The 
cost of coal is only one factor in the cost of carrying a unit, and 
the E.I. Railway vould be better, if, with its cheap coal, its 
engines hauled American loads, even if its coal consumption per 
engine mile were doubled and its engine had to be scrapped at the 
end of fifteen years. To say that Americans could not build just 
as nice looking an engine, or put just as good work into it as 
English manufacturers do, is a statement I could not accept after 
having seen their tools and machinery and methods of work. 
American lines, so Mr. Ely told me, like to run an engine for all 
it is worth, provided traffic is offering, just allowing sufficient time 
for cleaning and repairs, and some of his engines, he said, did 
15,000 miles a month. Their dirty-looking engines, moreover, keep 
remarkably good time. 

(To be continued.) 








MANCHESTER ASSOCIATION OF ENGINEERS. 


VISIT TO THE BRITISH WESTINGHOUSE WORKS. 

THE winter session of the Manchester Association of Engineers 
was opened on Saturday by a visit of about 250 members to the new 
works of the British Westinghouse Company at Trafford Park, 
which are now practically completed. With the ex.eption of a 
few heavy tools that have yet to be got in, pretty nearly the 
whole of the plant and machinery is now in position, and 
although manufacturing operations have scarcely yet commenced 
to any large extent, employment is found for about 2000 men. 
Owing to the visit being timed for Saturday afternoon, the works 
were not running, but the tour through the extensive range of 
shops, which in every part were thrown open to the visitors, 
afforded ample source of interest to the members during the 
two or three hours that were spent in the inspection. The 
rapidity with which the works, occupying some 130 acres 
of land, have been erected has established a record for 
structural operations in this country, and it may be men- 
tioned that the buildings are of steel work bricked in, the 
steel roof spans being supported by steel columns set on heavy 
concrete foundations and tied with cross girders. In all, vver 
15,000 tons of English-made steel has been used for the build- 
ings, whilst other materials include 10,000,000 feet of timber, 
11,000,000 bricks, and 50,000 yards of concrete. The works proper 
are in six buildings, all of rectangular form, and arranged side by 
side in the order most convenient for securing straightforward 
work. On the extreme east is the iron foundry, followed next in 
order by the brass and malleable iron foundries, the pattern 
shop and stores, the steel foundry and forge, the drying and 





dipping shed, the electrical power-generating station, the machine 
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shop, and finally the box aot In all departments electric 
power is used wherever any possible benefit can be gained, either 
in accelerating the rate of production or reducing the cost. In the 
steel foundry, which has only within the last week been got into 
work, two Siemens open-hearth furnaces are installed. The metal 
for these is hau'ed by electrical power up an inclined approach 
from the outside railway track to the charging platform, seized by 
an electric charging machine, and run direct into the furnace, with 
the minimum of manual labour. The furnaces, which are of the 
Wellman rolling type, are turned over by large electric motors, and 
the molten steel from each furnace is conveyed to any part of the 
foundry by overhead electric travelling cranes. The most important, 
and to the visitors the most generally interesting, of the several 
buildings was the machine shop, which, it is claimed, is the largest 
single engineering shop in the country. Thisis about 1000ft. long 
and 450ft. wide, arranged in five longitudinal bays or aisles, three of 
which are two storeys high, whilst the others are single storey, and 
clear right from floor to roof spans, There is also an in- 
termediate gallery or mezzanine floor in the three two-storey 
bays, devoted to lavatories, clothes’ lockers, and general con- 
veniences for the use of the workpeople engaged in the machine 
shop. The galleries above the lavatory mezzanine are given up 
entirely to the smaller detail working. In other parts are small 
machine tools engaged in a large variety of work. The heaviest 
work is carried out in the two main aisles, and here the largest 
machine tools of their type in this country have been put down. 
One large tool which attracted special notice was a 28ft. boring 
mill supplied by Sellers, of Philadelphia, whilst closely adjoining 
was another boring mill in course of erection, capable of taking in 
work 25ft. diameter. Some of the tools are driven by independent 
motors, others are belt-driven in sets from one common shaft ; 
but all, without exception, receive their power from electric 
motors. Portable electrically-driven tools are used in many 
cases where large pieces of metal are to be operated upon, 
and it is most economical and convenient to take the 
machine to the work. The main aisles are traversed throughout 
their length by electric cranes, each capable of lifting as a rated 
load a weight of 50 tons. These are girder cranes built by Craven 
Brothers, Manchester, each weighing about 90 tons, and with a span 
of about 90ft. Numerous electric cranes of varying capacities span 
the other aisles, both on the ground floor and the galleries. All 
the other workshop buildings are fitted up on the same general 
principles, and the various shops are interconnected and traversed 
by standard-gauge railway lines, there being in all some 25 miles 
of track. The power supply is arranged on the alternate-current 
three-phase electrical system. Electricity is generated and dis- 
tributed in the form of three-phase current at 400 volts pressure, 
and at25 periods per second frequency, by a number of steam-driven 
alternators of the rotating field type. The generating sets are placed 
side by side ina reserved space at thesouthern end of one of the main 
aisles of the machine shop, steam being drawn from a bank of 
Babcock and Wilcox boilers erected in an immediately adjoining 
building. Twotypesof the Westinghouse steam engines are at present 
installed. There are two of the Westinghouse vertical cross- 
compound Corliss type, each of 1200 horse-power rated capacity, 
and two of the older and widely-adopted Westinghouse single- 
acting compound engines, each of about 350 horse-power capa- 
city. The present generating plant is entirely steam, but in the 
further extensions which are necessary to meet the power require- 
ments of the works there are to be installations of the special 
types of gas engines, as well as reciprocating steam engines, and 
steam turbines manufactured by the company. The motors used 
throughout are of the Westinghouse type ‘‘C,” and range in size 
from about 5 to 50 horse-power. They are installed in various 
positions, the object in all cases being to economise space and to 
place each motor in the most advantageous driving position. The 
mechanical connections between the motors and the various 
machines are also of different kinds, according to the nature of the 
load to be undertaken, the position and type of the machinery, and 
the character of the surroundings. Spur and pinion gearing has 
been adopted to a considerable extent for driving short lengths of 
shafting, to which are belted several small machine tools, anyone of 
which being thrown on or off affects the motor load only slightly. 
Where heavier tools are to be driven in groups from a common 
shaft the motor is belt-coupled. A large number of motors is 
used direct coupled or belt-connected to independent machine 
tools. In some cases this is done to render the tool self-contained 
and portable ; in others the tool is one which either requires heavy 
power or introduces extremes of load on its driving motor. It may 
be added that there is over three-quarters of a mile of under- 
ground tunnel work for carrying feeders, extending under the 
floors of the various shops, and also underground between the 
several buildings. The tunnel is about 5ft. high by 4ft. 6in. wide, 
and is built of 14in. concrete walls throughout. In certain parts 
there are two such tunnels side by side, the extra one being 
retained for the steam supply mains. The offices, which are 
placed in a handsome six-storey building, occupy an imposing 
position immediately in front of the northern end of the machine 
shop, and facing the main approach to the works, and, as may 
be supposed, are quite up to date in all their arrangements. 

Mr. E. G, Constantine, the president, in proposing a vote of 
thanks to the British Westinghouse Company and their staff, includ- 
ing Mr. Loud, the general manager, Mr. Mitchell,and Mr. Auel, for 
the facilities they had afforded for an inspection of the works, said 
they could not but admire the courage the company had shown in 
laying out the enormous capital required for the erection of the 
immense establishment they had gone through that afternoon, and 
he, for one, hoped that courage would be rewarded. In his opinion 
the establishment of this large concern was of more than local 
importance. It would necessarily prove very beneficial to Man- 
chester, but the introduction of new methods of engineering at the 
works was a matter of national interest. If the company was 
successful in the new systems of work it was adopting, English 
employers would be compelled to look into the matter, and the 
result might be a very general levelling up not only of the methods 
of work, but of the workmen themselves employed in the engineer- 
ing trades. Possibly individual firms would suffer, but it would be 
a benefit to the engineering trades as a whole. The vote of thanks 
having been seconded by Mr. T. Ashbury and unanimously 
adopted, was briefly responded to by Mr. C. B. Auel, assistant to 
the genera] manager of the company. 








LAUNCHES AND TRIAL TRIPS. 


New York, vessel for carrying oil in bulk; built by, Palmer’s 
Shipbuilding and Iron Company ; to the order of, the American 
Petroleum Company, Rotterdam ; dimensions, 428ft., 54ft. 6in. by 
32ft.; to carry, 9000 tons deadweight ; engines, triple-expansion, 
28in., 464in., 77in., by 54in., pressure 180 lb.; 3100 horse-power was 
developed, and a mean speed of 11? knots obtained; trial trip, 
September 23rd. 

tissA, steamship; built by, Wigham Richardson and Co., 
Limited ; to the order of, Cork Steamship Company, Limited ; 
dimensions, 270ft. by 354ft. beam ; trial trip, September 30th. 

ACHAIA, steel screw steamer; built by, Craig, Taylor and Co., 
Stockton ; to the order of, A. C. de Freitas and Co., Hamburg ; 
dimensions, 289ft. by 40ft. by 27ft. 6in.; engines, triple-expansion, 
24in., 40in., 65in., by 42in., pressure 160 lb.; constructed by, Blair 
and Co., Limited, Stockton ; speed of 12 knots was attained ; trial 
trip, October Ist. 

TANCRED, steel screw steamer; built by, Tyne Iron Shipbuild- 
ing Company, Limited; to the order of, Wilh. Wilhelmsen ; 
engines, triple-expansion, 24in., 39in., 66in., by 45in.; constructed 
by, North-Eastern Marine Engineering Company; trial trip, 
October 2nd. 

NOLISEMENT, steel screw steamer ; built by, Wm. Gray and Co., 
Limited ; to the order of, Mr. W. G. Morel, Cardiff ; dimensions, 





352ft., 49ft. 6in., by 28ft. 3in.; engines, triple-expansion, 254in., 
40}in., 67in., by 45in., pressure 1601b.; constructed by, Central 
Marine Engine Works of builders ; trial trip, October 2nd. 

PHU-YEN, steel screw steamer ; built by, Craig, Taylor and Co.; 
to the order of, the Compagnie Frangaise Cabotage des Mers de 
Chine, Paris ; dimensions, 280ft. by 38ft. by 22ft. 3in.; engines, 
triple-expansion, 20in., 33in., 54in., by 39in., pressure 180 Ib. ; 
constructed by, North-Eastern Marine Engineering Company ; 
launch, October 2nd. 

NoRHEIM ; built by, the Laxevaags Engineering and Shipbuild- 
ing Company ; to the order of, Messrs. Harloff and Bie, Bergen ; 
dimensions, 256ft., 36ft., by 19ft.; to carry, 2200 tons deadweight ; 
engines, triple-expansion, 174in., 29in., 48in., by 33in., pressure 
175 lb.; launch, October 4th. 

PATROL, cable-repairing steamer; built by, Wigham Richardson 
and Co., Limited ; to the order of, the Eastern Extension Austra- 
lasia and China Telegraph Company, Limited ; dimensions, 370ft. 
by 44ft.; engines, two sets triple-expansion ; constructed by, the 
builders ; estimated speed, lit knots ; launch, October 4th. 

Norv I., steel screw passenger and cargo steamer ; built by, 
Sir Raylton Dixon and Co., Limited; to the order of, Consul 
Victor Ek for Augfartygs Aktiebolaget Nord, of Helsingfors ; 
dimensions, 250ft., 35ft., and 22ft. 6in.; to carry, 1250 tons dead- 
weight ; engines, triple-exprnsion, 22in., 35in., 59in., and 39in., 
pressure 180 lb.; constructed by, Richardsons, Westgarth and Co., 
Limited ; estimated speed 12 knots fully laden ; launch, October 
4th. 

CLARA JEBSEN, spar deck steamer ; built by, Chantier Naval 
Anversois, Hoboken, near Antwerp ; to the order of, Mr. Jebsen; 
dimensions, 26(0ft., 36ft. 6in., 24ft.; engines, triple-expansion, 
19in., 3lin., 5lin., by 36in., pressure 160 1b.; constructed by, The 
North-Eastern Marine Engineering Company, Limited ; trial trip, 
October 7th. 

HARHARTON, steamship; built by, Craig, Taylor and Co., 
Stockton-on-Tees ; to the order of, Messrs. Harland and Bartlett, 
London ; dimensions, 341ft. 6in., 45ft., 28ft. 6in.; to carry, 5500 
tons deadweight; engines, triple-expansion, 24in., 40in., 66in., 
42in., pressure 1801b.; constructed by, North-Eastern Marine 
Engineering Company ; speed of 114 knots was maintained ; trial 
trip, October 7th. 

BaDENIA ; built by, Furness, Withy and Co., Limited ; to the 
order of, The Hamburg-America Line ; to carry, over 10,000 tons 
deadweight ; engines, triple-expansion, 28in., 46in., and 77in., by 
48in. stroke, pressure 180 lb.; constructed by, Richardsons, West- 
garth and Co., Limited ; trial trip, October 11th ; over 124 knots. 

VioTia, steel single-deck steamer; built by, R. Craggs and 
Sons, Limited ; to the order of, Mr. D. G. Moraitis, of Andros; 
to carry, about 5200 tons deadweight ; engines, triple-expansion, 
24in., 38in., and 64in., by 42in. stroke, pressure 1601b.; con- 
structed by, Richardsons, Westgarth and Co., Limited ; trial trip, 
October 11th ; 12 knots in ballast trim. 

PERSIANA, steel screw steamer ; built by, Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of, The British 
Maritime Trust, Limited, of London ; dimensions, 360ft., 47ft. 9in., 
and 30ft. 2hin.; engines, triple-expansion, 25in., 40in., and 67in., 
by 45in. stroke, pressure 165lb.; constructed by, Richardsons, 
Westgarth and Co., Limited ; trial trip, October 11th ; 11 knots, 

MORPETH, steel screw steamer; built by, Robert Stephenson 
and Co., Limited; to the order of, Mr. T. B. Adam, of Newcastle ; 
dimensions, 310ft., 43ft., 23ft., moulded ; to carry, 4100 tons dead- 
weight; engines, triple-expansion, 22in., 36in., 58in., by 39in. 
stroke, pressure 160]b.; constructed by, The North-Eastern 
Marine Engineering Company, Limited; trial trip, October 
11th ; 124 knots. 

Hopart, steel screw steamer; built by, Wm. Gray and Co., 
Limited, West Hartlepool ; to the order of, the Melbourne Steam- 
ship Company, Limited; dimensions, 317ft., 45ft., 22ft. 54in.; 
engines, triple-expansion, 22in., 35in., 59in., by 39in., pressure 
180 lb.; constructed by, Central Marine Engine Works of builders ; 
11 knots speed was attained. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Some fairly good orders have been placed as the result of the 
recent quarterly meeting, and encouraging reports as to the state 
of trade were received at the several finished iron trade association 
meetings which took place in connection therewith. Finished iron 
prices are strengthened somewhat in consequence of the upward ten- 
dency of the fuel market. Marked bars are quoted £8 10s.; Earl 
of Dudley’s brand, £9 2s. 6d.; second grade, £7 10s.; and common 
unmarked bars, about £6 10s. to £6 15s, The Unmarked Bar 

Association did not meet recently, but it is stated to be this section 

of the trade that is suffering most from foreign competition. 

Sheets are quoted from £7 12s. 6d. up to £8 12s, 6d., according 

to gauge, with galvanised corrugated ditto £11 7s. 6d. to 

£11 12s. 6d., f.o.b. Liverpool. Nail rod and rivet iron are about 
£7 5s. to £7 10s., with gas strip £7, and hoop iron £7 5s. to 
£7 10s. Best sheets are quoted £10 10s. and trunk sheets £9 10s. 

The demand for Staffordshire tin-plates is favourable, 19s. per 

box being asked for coke sorts and 25s. for best charcoals. 

Staffordshire cinder forge pig iron is quoted 50s. to 51s.; part- 
mine, 53s. to 55s.; all-mine, from 57s. 6d. up to 80s. and 82s. 6d. 
for best, with cold blast 95s. to 100s. Quotations at the Spring 
Vale furnaces of Alfred Hickman, Limited, are :—S.V.H. grey 
forge, 60s.; B.F.M. ditto, 55s.; B.F.M. melting, 57s. 6d., on rails 
at furnaces, less 24 per cent. cash on 10th of month following 
delivery. Hematites from outside districts are scarce and dear, 
71s. 6d. being asked. Apropos of changes in the productive plant 
of the district, it may be mentioned that what are known as the 
‘‘Dudley Port One Furnace and Forge,” near the London and 
North-Western station at Dudley Port, have been purchased by 
Messrs. P. Baker and Co., engineers and metal merchants, of Car- 
diff, through their agent, Mr. H. V. Pemberton, of Wolverhamp- 
ton, and the operation of dismantling has begun. 

Steel prices are affected by Belgian and German competition. 
Quotations generally are :—Bessemer billets, £4 15s. to £4 17s. 6d.; 
Siemens ditto, £5. The following are the quotations of Alfred 
Hickman, Limited, of the Staffordshire Steel and Ingot Ironworks, 
Bilston, for soft steel or ingot iron :—Rectangular plates, £6 10s. 
to £7; angles, £5 15s, to £6 5s ; flats, £6 to £6 10s.; rounds and 
squares, £6 10s, and upwards ; tees, £6 2s, 6d. to £6 17s. 6d, 

An arrangement has, it is understood, been arrived at for work- 
ing the old Victoria pit at Foleshill, Coventry, by a new company, 
which means further mining development in Warwickshire. The 
owner of the colliery— Mr. J. Elliott—has leased the working for a 
period of sixty years, subject to royalties, and the promoters of 
the company have also secured the mineral rights in an easterly 
direction as far as Bell Green. The colliery is situated at Sutton 
Stop, at the junction of the Coventry Canal with the Oxford and 
Birmingham Canal, and near to the Wyken branch of the London 
and North-Western Railway. It is estimated that the mine is 
capable of yielding some 6000 tons of coal per week. The re- 
opening of the pit is to be begun at once. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
Manchester.—Only a very unsatisfactory sort of business con- 
tinues the general report throughout the iron and steel trades of 
this district, The tendency towards lessening firmness in raw 





material, both iron and steel, which has been noticeable recent] 
is gradually becoming more evident. Makers for the most par 
still hold to their quotations ; in some quarters, however theme 
an eagerness to seil, and in the open market prices are becomi - 
very irregular, quotations varying largely according to deliver, 
contracts over the next four or six months being cut for at wa 
low figures. The position of finished iron and steel makers continue, 
a difficult one, as with the present cost of production new business 
is impracticable at prices which at all afford a remunerative basis 
To face this difficulty the associated steel boiler-plate makers during 
the past week have advanced their basisrates 2s. 6d. per ton but it 
would seem questionable whether they may not find themselves 
in pretty much the same situation as the finished iron makers whe 
took similar action a few months back, and who are now practically 
out of the market. The associated boiler-plate makers po 
probably better situated for maintaining their quotations but 
recently there has been a lessening demand from boilermakers 
who although generally fairly well off for work for the present, 
are not booking very much new business, and certainly their 
prospects are not likely to be improved if they are to be handi- 
capped by a further increase in the price of material, 

The reports I receive from sources representing both the 
employers and the workmen do not indicate any really material 
change in the engineering trade position. Apart from one or two 
special branches the outlook for the future is not at all satisfactory, 
It is, perhaps, exceptional where establishments are not moderately 
well supplied with orders for the present, but the prospects of new 
work are for the most part very indifferent, and orders are running 
out much more rapidly than they are being replaced. The returns 
of the trade unions that have so far been issued show no appreci- 
able change in the number of out-of-work members on the books, 
the Steam Engine Makers’ Society having about 2 per cent., and 
the Machine Workers’ Association nearly 4 per cent. on benetit, 

Although the Executive of the Amalgamated Society of 
Engineers, as previously reported, have come to an understanding 
with the Employers’ Federation on the premium bonus system, 
and this agreement has also been accepted by the Executive of the 
Steam Engine Makers’ Society, there is considerable division of 
opinion amongst the rank and file of the men with regard to the 
advisability of the trade unions officially endorsing the system, and 
in some branches of the Amalgamated Society a strong feeling 
prevails that a vote of the members should be taken before the 
Society is committed to a definite resolution on the matter. So far 
as I can gather, there would appear to have been no further 
extension of the system, at any rate in this district, since the 
tentative agreement was arrived at. : 

The Manchester Iron Change meeting on Tuesday was fairly 
well attended, but this did not represent any corresponding weight 
of business giving out. There is a continued feeling of uncertainty 


| as to the future which checks buying beyond covering the most 


pressing requirements. Makers’ prices show very little quotable 
change, No. 3 foundry Lancashire averaging about 60s. to 60s. 6d., 
iess 24, with the list basis for Lincolnshire 55s. 6d. net, and Derby- 
shire quoted about 58s. to 59s. net, delivered Manchester, 
Merchants, however, are offering foundry Lincolnshire at 6d. 
below makers’ quoted rates, and better deliveries on account 
of contracts are reported to be now coming forward. The 
continued restricted demand for forge qualities is bringing 
makers in some cases upon the market with rather pressing 
offers, but “— are without quoted alteration, remaining 
about 55s. 6d., less 2, Lancashire, 54s. 2d. net Lincolnshire, and 
about 53s. 6d. net Derbyshire, delivered Warrington. Middles- 
brough shows a gradual easing from late quotations. For some 
special brands makers still hold to 61s, 10a. net, but this figure is 
practically out of the market, as open brands are to be readily 
bought, according to delivery, from 60s. 10d. to 61s, 4d. net, 
equal to Manchester. Scotch iron also is rather weaker, with 
Eglinton, delivered Manchester docks, about 60s. to 60s. 6d.; 
Glengarnock, 62s. 6d. to 63s.; and Gartsherrie 63s. to 63s. 6d. net. 

The situation in the finished iron trade remains very unsatis- 
factory. The associated makers still hold to £6 lds. as their basis 
price for Lancashire and North Staffordshire bars, delivered Man- 
chester district. At this figure little new business is to be got, and 
there is no difficulty in buying outside the association at £6 12s, 6d, 
Sheets, for which some rather low prices have been taken recently, 
have shown more firmness, with £8 5s. up to £8 10s., now about 
the minimum figures for delivery in this district. Hoops are in 
limited demand at the association basis £7 2s, 2d. random to 
£7 7s. 6d. special cut lengths, delivered here, and 2s. 6d. less for 
shipment. Nut and bolt makers report no material change in the 
market. A fair amount of business is stirring, but the cutting in 
prices for orders of any amount prevents any adequate margin of 
profit being realised. 

In the steel trade the position shows some irregularity, with 
only an indifferent sort of business coming forward generally. 
Hematite makers still ask 69s. to 70s. net for No, 3 foundry, 
delivered Manchester, but there are sellers at quite 6d. less, 
The low price at which German makers are offering steel billets 
in this district is rendering it increasingly difficult for local 
makers to maintain their quotations of £4 17s. 6d. Warrington 
to £5 Manchester, net, as German billets can be bought 
at very considerably under these figures. For steel bars £6 10s. 
to £6 12s. 6d. represent average rates, with special qualities quoted 
up to £6 15s., and common plates range from £6 23, 6d. to £6 5s. 
The associated boiler-plate makers, owing to the high cust of pro- 
duction, have, as already indicated, raixed their basis price to 
£7 12s. 6d., less 25, delivered in the Manchester district. his 
advance, however, applies only to boiler-making specifications, and 
in some cases where negotiations were in progress for orders these 
were allowed to be settled on the old basis, Orders that are not 
for actual boiler specifications could be placed at under the 
advanced rate, and some low cutting in this direction is reported 
on the market. 

Tatham and Co., Whitworth-street West, Manchester, have been 
appointed sole agents for the Shelton Iron, Steel, and Coal Company, 
Limited, for the Lancashire and Yorkshire districts. 

At the annual general meeting of the Manchester Geological 
Society, heldon Tuesday, Mr. Henry Hall, H.M. Inspector of Mines, 
was elected president for the ensuing year, 

For house-fire coals there has during the past week been quite a 
pressure of orders, exaggerated reports appearing in several of the 
daily journals as to the probability of much higher prices having 
apparently created somewhat of a scare in the minds of the public. 
As the result an advance has been forced on the market, and the 
general pit and delivered rates, which would otherwise probably 
have remained without alteration until the end of the month, have 
been put up 10d. per ton, bringing them back to the basis of last 
winter’s prices. At the pit mouth best Wigan Arley coals are now 
being quoted 15s. to 15s, 6d.; Pemberton four feet and seconds 
Arley, from 13s, and 13s, 6d. to 14s., according to quality; and 
common house-fire coals about 10s, 6d. to 11s. per ton. 

That this upward move does not represent any real improve- 
ment in the condition of trade generally—the probability being 
that the rush of buying during the past week will be followed by a 
lull in the demand later on—is evident from the fact that no 
change has been made in the quotations for other descriptions of 
fuel. Requirements for iron making, steam and general manu- 
facturing purposes, continue of much the same moderate 
dimensions that have been reported for some time past, and of the 
commoner sorts of round coal there are ample supplies on the 
market, with prices on inland sales not averaging more than 
8s. 6d. to 9s, at the pit, lower figures than these in many cases 
being taken. : 

Engine fuel, except perhaps some of the very best qualities, is 
also plentiful on the market. Here and there consumers have 
perhaps shown rather more anxiety to settle contracts for forward 
delivery than has been the case recently, but this is not at all 
general, and the lower descriptions of engine fuel continue 
difficult to move, with some of the commoner sorts more or less a 
drug on the market. At the pit mouth best qualities of slack 
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+, steady at 6s, 6d. to 7s., with medium averaging about 
re. to 6s. For the commoner sorts prices continue rather 
hawt r, but average quotations are about 4s, 6d. up to 53, per 


With the probability of an early settlement of the miners’ dis- 
ica, the extra pressure of inquiry for export to the 
f nited States has fallen off, and during the past week only an 
indifferent business has been passing through in the shipping 
psc with prices getting back to something like their old level, 
por inary descriptions of steam coal not averaging more than about 
10s to 10s. 6d., delivered Mersey ports, F 
Coke prices continue strong at recent quotations, makers of the 
very best foundry cokes quoting 22s, to 24s., with, however, some 
descriptions to be bought at 19s., and good qualities of 


ute in America, 


eT echoed furnace cokes averaging 13s. 6d. to 14s. 6d. per ton, 
» ovens. 
at Dee the hematite market remains very steady, and busi- 


ness is satisfactory, while prospects remain very good. Makers 
have 38 furnaces in blast, compared with 36 in the corresponding 
week of last year. This is exclusive of the charcoal furnace of 
Messrs. Harrison, Ainslie and Company, at Backbarrow, which is 
doing a good business in charcoal iron. Orders are still very fully 
held by makers of hematite iron, and the demand on colonial and 
foreign account is maintained in addition to a good demand on 
home account. Prices show no variation as regards makers’ iron, 
which is still at 61s, 3d. net f.o.b. for mixed Bessemer numbers. 
Forge and foundry iron is not quoted. It is made only in small 
arcels. and there is very little demand for it. Warrant iron is 
easier in tone at 61s, 6d. net cash sellers, 2d. less buyers, but there 
is very little of this iron to sell, indeed holders are increasing their 
stocks, and have put 901 tons into the stores this week, lifting the 
stocks to 26,167 tons, or an increase since the beginning of the year 
of 11,221 tons. 

A good business is being done in native sorts of iron ore, and 
large supplies are still being obtained from Spain. The latter are 
firm at 16s, net delivered at West Coast ports, and the former is at 
ls. to 123. 6d. net for good average qualities net at mines. 

The steel trade is busy and has good prospects. The only 
departments which are short of orders are the plate mills, and 
heavy steel castings. These branches depend on brisk shipbuilding 
and engineering. Some good inquiries have been to hand lately, 
and prospects are improving. Rails remain exceptionally brisk, 
and although continental competition is very keen makers can 
secure plenty of orders. They, however, complain that prices are 
too low to afford any respectable margin of profit. Heavy rails are 
nominally at £5 10s. per ton. There is a good business in hoops, 
billets, tin bars, and general merchant steel. 

The shipbuilding trade is quiet, but Messrs. Vickers, Sons, and 
Maxim have secured an order to build the first of a new line of 
steamers, to be owned by the Lancashire and Yorkshire Railway 
Company, and intended to run between Fleetwood and Drogheda. 
She will be 260ft. long, a twin-screw, and of 18 knots speed. It is 
understood the company has other orders to give out. There is 
much talk in Barrow about the prospect of one of the two new 
Cunard liners being built here. 

The coal and coke trades are firmer, owing to the American strike, 
and prices are higher. 

Shipping is busy. West ports exports of pig iron last week were 
8725 tons, and of steel 6846 tons, being an increase of 4850 tons of 
pig iron, and 1508 tons of steel on the corresponding week of last 
year. The aggregate shipments this year have totalled up to 
337,477 tons of pig iron, and 434,516 tons of steel, being increases 
on the corresponding period of last year of 66,289 tons of pig iron, 
and 73,512 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue South Yorkshire coal trade continues brisk in all directions, 
in house coal more especially, owing to the steady persistence of 
rain and generally cold cloudy weather. One day of sunshine 
comes about every ten, and Lonsdale are therefore quietly 
arranging for winter stocks. Inquiries do not bear out the idea 
that much difference is made by the exports of coal to meet the 
extra demands for America owing to the stoppage through the 
great strike there. The orders coming to this country chiefly go 
to Wales, Durham, Northumberland, and several parts of Lanca- 
shire. There is some slight effect in ppg 4 competitors out of 
the Yorkshire markets, but that has not yet been evident on any 
great scale. For household fuel the demand on local account gets 
more active every day, whilst to London and the Eastern Counties 
full average supplies are being sent. Silkstones are firmly main- 
tained at prices up to 13s. 6d. per ton ; Barnsley house in the best 
qualities fetching about 12s. per ton, and secondary grades from 
10s. 6d. to 11s, per ton, all at the pits. Nuts find a ready sale at 
9s. 6d. per ton. 

In steam coal the weights sent to the Humber ports are still 
large, while the home demand is well maintained. Values continue 
up to 9s, 6d. and 9s, 9d. per ton, which is from 6d. to 9d. per ton 
more than contract rate. Coke is still in very great request, with 
values firm up to 12s, 6d. per ton for best washed qualities at the 
ovens, inferior sorts ranging from 10s. 6d. per ton. Coking slack 
and smudge realises from 4s. 6d. to 5s. per ton at the pits, 
ordinary engine fuel about 4s. per ton. In gas coal, the com- 
panies are taking full deliveries and stocking for winter has 
commenced, 

There is some slight change for the better in the steel trades. 
Although there is an absence of any large contracts either on home 
or foreign account, more activity is reported in the Swedish steel 
branch. The difficulty which merchants experienced in getting 
supplies appears now to have come toan end, but there is not much 
likelihood of prices being lower, as there are no large stocks to 
work upon. In several , Be of the crucible steel trade better 
business is being experienced, but a great deal more could be done, 
the aa not being employed more than from three to four days 
a week, 

Expectations that railway material manufacturers would be well 
off during the closing quarter of the year have not been realised. 
The orders now in hand for railway material of all sorts are much 
less than they were during the opening and middle quarters, nor is 
there any prospect of improvement later on. A similar remark 
applies to marine steel, the departments devoted to which are 
anything but well employed. Asa rule, the final quarter of the 
year is usually that which produces most work, but the change 
will have to come very quickly if the closing three months of 
1902 are to be like those in previous years. here is very little 
doing indeed in pig and other irons, and prices remain as last 
reported, 

In the lighter trades of the city there seems to be rather more 
work in hand than during the previous fortnight, but it is singular 
how unevenly orders are divided. One encouraging feature is that 
the principal work is for the higher class goods. In nearly all 
markets the quality of Sheffield cutlery holds its own. The 
Americans themselves, if they want goods of unimpeachable 
excellence, place their orders in Shetfield, and our severest rivals 
do the same thing. Of course, at the same time it has to be 
remembered that the great ‘‘lines” in wares most frequently in 
use are merely of the secondary grades, and in these departments 
the cutlery industry bas pers A much of late years. Indeed, 
work was at one time so scarce that the parents declined to appren- 
tice their sons, with the result that as the old hands die off the 
difficulty is to get others to take their place. 

Razors are another department of Sheffield trade in which our 
good name is maintained. On the other hand, the unwillingness 
to adopt machinery—for which the {manufacturers blame their 
workmen—leads to much of the secondary work in this department 
Fors to other lands, It is still believed outside Sheffield that 
ollow grinding can only be done in Germany, whereas it is done 


every day in Sheffield, and it can be done there quite as well 





as where it was firstintroduced. With the finishing off of the work 
on razors and clasp knives placed by Government departments, 
these trades are now quiet. Several of the light edge tool manu- 
facturers, however, are well off for work, both on home and colonial 
account. The principal market of late has been Canada. The 
business which is being done is mainly in the hands of the old- 
—n houses where changes are less acute or frequent than 
in others. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

As the increase in the trade with the United States was the chief 
cause of the activity in the Cleveland pig iron trade during the last 
three months, so the curtailment of the demand from that quarter 
has led to prices declining, and the sanguine tone that was lately 
recorded has disappeared. Traders generally describe the situation 
as unfavourable and unsatisfactory this week, and the price of 
No. 3 Cleveland pig iron, which is the quality that has been largely 
sold to America, has been reduced by at least 3d. per ton, making 
the fall this month 9d. per ton, and bringing the value down to 
what it was in August, with this difference, that whereas the prices 
were then rising, now they are declining. The cause of the slack- 
ening in the demand from America for Cleveland iron has in the 
first place been the increase in freights, which made it too dear, and 
in the next the expectation of a speedy termination of the labour 
difficulties in the American coal trade. There have this month 
been comparatively few inquiries received by sellers in this district 
from America, pose orders from that quarter have been fewer than 
at any time during the last half-year. But there is a good deal of 
both a and hematite pig iron yet to go—at least it has been 
bought. 

It is believed by some that the cessation of the miners’ strike in the 
United States will be beneficial rather than otherwise for iron- 
masters on this side, in so far that the finished iron and steel 
works which had to be ee there owing to lack of fuel will 
soon be restarted, and the blast furnaces will probably not for 
some time be able to satisfy their requirements as regards pig iron. 
It must be borne in mind that before the miners’ strikes began the 
American furnaces were unable to cope with the demand for pig 
iron, and that considerable quantities of British pig iron were 
being sent. It may, therefore, be expected that Cleveland iron 
will again be called for, and that it will be sent on more 
advantageous terms than have obtained so far this month, for 
when the American collieries get to work it will be unnecessary 
to buy British coal, and thus the freights may be expected to 
drop to what they were last month. With a freight rate of 6s. 6d. 
or 6s. 9d. from the Tees to Philadelphia or Baltimore the Cleve- 
land makers may again be able to secure American orders, but 
8s. 6d. to 9s. shut them out. 

Makers are looking to America for the predominating influence 
in their trade, and Germany is no longer considered. With that 
country there is less doing by makers in this district than has been 
the case for over ten years, and, as a matter of fact, at present the 
Cleveland producers cannot undersell the German makers in their 
own country. Before there can be a resumption of our trade with 
Germany either German iron will have to become dearer or Cleve- 
land cheaper. 

The quotation for No. 3 Cleveland G.M.B. pig iron has been 
reduced to 52s, 94. per ton for prompt f.o.b. delivery, end even 
the leading firms have difficulty in securing 53s., whereas last 
month they could readily realise 53s. 6d., which was the best price 
of the year. No.1 has been selling at 55s, With respect to No. 4 
foundry pig iron better accounts are given, in that the supply is so 
short that the price is more than maintained. has become very 
difficult to get it, and there is a veritable famine. Nothing less 
than 52s, 6d. per ton will be accepted for it, and this is relatively 
dearer than No. 3. It is even expected that consumers will have 
to pay as much for No. 4 as they give for No. 3, if not more. 
Scotland is the chief buyer of No, 4 Cleveland foundry, and 
deliveries will probably fall off. Grey forge has been reduced to 
49s. 3d. per ton, and there is no difficulty in getting any quantity 
at that, as the finished ironworks are so badly employed. Mottled 
iron is at 48s. 9d., and white at 48s. per ton for early delivery, and 
consumers will not give as much for forward, seeing that the con- 
sumers’ prospects are so unsatisfactory. 

Makers of East Coast hematite pig iron, who advanced their 
price of mixed numbers to 58s. per ton, have been unable to 
maintain it at that, though it is a very poor price, and considerably 
below what the West Coast makers are realising for their iron. 
Sales of mixed numbers have generally been made this week at 
57s, 3d. per ton, and this in face of dearer coke, ore, and labour. 
Prospects of improvement are not encouraging, as this depends 
mainly on the revival of shipbuilding. No. 4 is at 54s. 6d.; Rubio 
ore is quoted at 16s. per ton delivered at wharf in this district, and 
the merchant is not prepared to take less, as on account of the 
heavy rains in the North of Spain, the ore is being sent away from 
the other side very wet, and the consumer is not prepared to pay 
for the extra moisture, whereas the merchant has to pay for the 
ore in the condition it is despatched. 

The exports of pig iron from the Cleveland district this month 
are poor, but large deliveries to the United States have to be made. 
The quantity shipped to all parts this month to Wednesday night 
reached only 40,854 tons, as compared with 62,189 tons last month, 
44,643 tons in October last year, and 43,519 tons in October, 1900, 
allto 15th. The stock of Cleveland pig iron in Connal’s warrant 
stores has increased this month, and on 15th reached 121,104 tons, 
increase 1114 tons. For more than fifteen months, viz., since July, 
1901, the stock of hematite pig iron in Connal’s public stores at 
Middlesbrough has stood at 300 tons, but this week there has been 
a change, for 416 tons were added on Wednesday. 

The realised price of No. 3 Cleveland pig iron having advanced 
during the last quarter, and a rise of 3 per cent. having been given 
to the blast furnacemen of the North of England on that account, 
the Cleveland ironstone miners have applied for an advance in 
their wages also. The employers have made them an offer, and it 
is expected that next week the matter will be settled. It is 
strange, when the almost universal trend of wages is downward, 
they should be increasing at the blast furnaces and ironstone mines 
in this district. 

The manufactured iron and steel industries in the North of 
England are greatly depressed, with the sole exception of the rail 
trade, and prospects of improvement are not satisfactory. Several 
of the largest works are idle, and at other places the men are 
employed only intermittently. Nevertheless, no alterations are 
made in prices; indeed, these have been stationary for some 
weeks. Manufacturers cannot see their way to accept less, with 
cost of materials so high, and if they did quote less, it does not 
appear that they would be any more successful in getting orders. 
The price of heavy steel rails is strong at £5 10s. net at works, and 
cast iron chairs are at £3 12s, 6d. net at works. Steel ship plates 
are quoted at £5 15s.; steel ship angles, £5 12s. 6d.; iron ship 

lates, £6 5s.; iron ship angles, £6 2s, 6d.; and common iron 
lice. £6 5s., all less 24 per cent. f.o.t. At the South Durham 
Steel and Iron Company’s malleable works, at Stockton, a few days 
ago, the largest steel plate ever rolled at that establishment was 
turned out. When sheared it was 66}ft. long, 54ft. wide, and jin. 
thick, and its weight was over six tons. It was for Messrs. 
Furness, Withy and Co., shipbuilders, West Hartlepool, 

On Saturday the workmen and others employed in the foundry 
department of Messrs. Cochrane and Co., Ormesby Ironworks 
Middlesbrough, presented anilluminated addressand purse of gold to 
Mr. Henry Cochrane, who, on account of failing health, has retired 
from the firm after being connected with it for forty-eight years. 
Mr. Cochrane is one of the few surviving yey of the Cleveland 
iron trade ; he and his partners founded the Ormesby Ironworks in 
1853. Many of the ‘signatories to the address have spent the 
ag part of their lives under Mr, Cochrane’s management, and 

r, Timothy Henderson, who made the presentation, has been 





with the firm over forty-four years. Few men in the district are 
more highly esteemed than Mr. Cochrane. 

The first locomotive engine built at the new works of Messrs. 
Robert Stephenson and Co., Limited, at Darlington, was completed 
a few days ago. It is for the Indian State Railways, and weighs 
60 tons. The cylinders are 17}in. diameter, with 26in. stroke, and 
the working pressure is 180 lb. ‘These new works of Messrs. Stephen- 
son and Co, are among the few in the district that are well 
employed. The Darlington Wagon and Engineering Company 
have secured orders from the New South Wales Government Rail- 
ways for a number of high capacity mineral trucks. These wagons, 
each of which is carried on bogie trucks, are of the double hopper 
coal type, and have a carrying capacity of 32 tons, with a 
tare weight of 13 tons. They are 40ft. long over the buffers, 
9ft. high, and 8ft. wide—in fact, are similar to those adopted 
experimentally by the North-Eastern Railway Company. 

"he North-Eastern Railway Company have sent over to the 
United States another batch of their higher officials with a view 
of their studying American railway methods. The gentlemen 
include Mr. H. A. Watson, the general superintendent of the line ; 
Mr. V. L. Raven, the assistant mechanical engineer ; and Mr. W. 
J. Cudworth, engineer. The officials propose to inquire into 
economical methods of handling freight traffic, the maintenance of 
the permanent way, the equipment and management of locome- 
tive, carriage, and wagon shops, &c. 

The coal trade is active owing to the Jarge demands from the 
United States, and uow the labour difficulties in France have led 
to good orders being secured from that country. These have 
po sellers to put up prices very substantially, to the detriment 
of local consumers however. Best steam coals, which are most in 
demand, have been raised to 13s. per ton f.o.b. this week, and some 
sellers quoted 13s. 6d., while seconds have gone up to 12s., and 
smalls to 7s. Gas coals have also risen, but not to the same 
extent as steam coal, and best sorts are at lls. Foundry coke has 
gone up to 20s. f.o.b., and medium furnace coke is up to 16s. 6d., 
delivered at Teesside works. 

With respect to the proposed reduction of wages at the ship- 
yards on the North-East Coast, the representatives of various 
classes of men—shipwrights, joiners, labourers, and plumbers— 
met the employers at Newcastle on Monday, and discussed the 
question. Ultimately the conference was adjourned to allow the 
labour representatives.to take a ballot as to whether the proposed 
reduction shall be accepted or not. The labourers’ delegates held 
that their constituents, as a body, had not participated in the 
prosperity cf the three previous years. The employers modified 
their demands in so far that the 1s. per week reduction is to be 
made from the wages of those receiving 25s. and above per week, 
instead of 24s., and those under 25s. will be reduced 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quiet, steady feeling in the pig iron market 
this week. The inquiry for pig iron from the United States has 
not been very brisk. It is believed that on the termination of the 
coal strike, however, considerable demands will be made for ship- 
ment to America. Makers and merchants are quite looking for- 
ward to this. The home demand is moderately good, and the 
current shipments are considerably above the average. 

Business has been done in Scotch warrants at 57s. 104d. to 58s. 
for delivery from seventeen to twenty-four days, and at 57s. 104d. 
one month. There has been very little business in Scotch warrants 
for immediate delivery. Cleveland iron has sold at 53s. 44d. to 
53s. 5d. cash, and 53s. 34d. to 53s. 44d. for delivery from three to 
six days, and 52s. 8d. one month. Cumberland hematite is quoted 
61s. 6d., with very little doing. 

There is a fair demand for Scotch hematite pigs, which are 
quoted by merchants 62s, 6d. for delivery at the West of Scotland 
steelworks, 

Prices of Scotch makers’ iron are steady. Wishaw No. 1 is 
quoted at Glasgow 60s. 6d.; No. 3, 56s.; Carnbroe, No. 1, 61s. 6d.; 
No. 3, 57s. 6d.; Clyde, No. 1, 65s. 6d.; No. 3, 59s. 6d.; Gartsherrie 
and Calder, Nos. 1, 5s. Nes, %, -; Summerlee, No. 1, 
703.; No. 3, 59s. 6d.; Coltness, No. 1, 70s.; No. 3, 60s.; Langloan, 
No. 1, 70s.; No. 3, 60s.; Glengarnock at Ardrossan, No, 1, 69s. 6d.; 
No. 3, 59s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 60s.; 
No. 3, 59s. 6d.; Dalmellington at Ayr, No. 1, 60s.; No. 3, 56s. 6d.; 
Shotts at Leith, No. 1, 69s.; No. 3, 59s. 6d.; Carron at Grange- 
mouth, No. 1, 69s.; No. 3, 59s. 6d. per ton. 

The shipments of pig iron from Scotch ports in the past week 
have amounted to 10,546 tons, being 5596 more than in the corre- 
sponding week. The total shipments for the year to date are now 
282,617 tons, showing an increase of 68,176 tons over those of the 
corresponding period of last year. The arrivals of Middlesbrough 
pigs at Grangemouth were 9196 tons, showing a decrease of 
272 compared with the corresponding week ; but there is a total 
increase in these imports since the beginning of the year of 
42,632 tons. 

The output of hematite iron has increased considerably since 
last week. There have been a number of changes in the furnaces, 
One ordinary furnace has been put out at Summerlee, and one 
hematite at Coltness; but, on the other hand, one furnace has 
been transferred from ordinary to hematite at Gartsherrie, and five 
furnaces have been put on hematite at Carnbroe ironworks. There 
are now 44 furnaces making hematite, 35 ordinary, and 5 basic 
iron, the total of 84 thus blowing in Scotland comparing with 83 at 
this time last year. 

The demand from America has recently been mainly for hematite 
pig iron, and Scotch and Cleveland alike has been bought for this 
purpose. S» far, however, there has been little change on the 
prices here, and this would seem to indicate that of late home con- 
sumers have been taking considerably less of this class of iron. 

Several meetings have been held in connection with the Scotch 
Pig iron Association for the purpose of endeavouring to extend the 
scope of the market so as to embrace foreign iron as well as the 
home product, and sell the iron under warrant for foundry and other 
purposes. Negotiations are in progress with the London iron-market 
for this object, and also for the purpose of modifying the rules of 
the Glasgow and London Exchanges, so as to bring them in all 
respects into conformity, and obviate some difficulties which have 
hitherto been felt by dealers in both markets. A private meeting 
which took place in Glasgow on Monday did not arrive at any final 
result, but the matter is still under consideration. 

There is a moderate business doing in finished iron and steel, 
and a few makers are scarcely so busy as they would like, but, on 
the other hand, others have more hopeful reports to give. Ship 
steel plates are quoted at 6s. per ton, less the usual 5 per cent, 
discount, 

There has been increasing activity in the Scotch coal trade, and 
the shipments from Scottish ports are about 14,000 tons larger 
than in the preceding week. At the same time, comparatively 
little fresh business has been done for shipment to Amer‘ca. Firms 
here are not inclined to go in for speculative transactions in coal, 
and within the last few days shippers to America have declined to 
give firm offers for cargoes. There has beena feeling on Change 
that the strike might be settled at any moment, and under such 
circumstances very few have been inclined to take part in this class 
of business. The effect of the inquiry on the coal trade, however, 
has been to strengthen the market. ‘There has been a very large 
increase in the home demand, both for manufacturing purposes and 
for household consumption, aud prices have been firm all round, 
witha slightly upward tendency. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
THE leading subjects of comment in coal circles continue to be 
the American strike, with its influence on the We'sh coal trade, 
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and the approaching terms of settlement between the colliers and 
coalowners. There is no question but that prices have been 
materially affected by the strike. In Cardiff this week 18s. 6d. 
was a common figure for best steam, and leading coalowners say 
that it will touch 20s. in a short time. All grades of coal have 
been correspondingly advanced ; house coal this week is 1s. better 
than last, and small steam, best, has been selling freely for 11s. 
Patent fuel and pitwood both share in the advance. As for 
anthracite, the high ures recorded have been maintained, and it 
is quite possible that best qualities malting may soon command 
per ton. 

The latest prices, Swansea, are as follows:—Best malting, large, 
27s. to 293.; big vein and second maltings are quoted at the same 
pe red vein is at 24s. to 26s.; machine made cobbles, 28s. to 
30s.; nuts, machine made, 28s. to 30s.; ditto rough peas and fine 
peas, 13s.; rubbly culm, 5s. 9d.; duff, 3s. 6d. Steam coal and 

ituminous at Swansea are quoted at bigher figures :—Best steam, 
17s.; seconds, 13s. to 14s.; bunkers, 11s. to lls. 6d ; small, 8s. to 
9s.; bituminous coal, No. 3 Rhondda, 15s.; No. 2, 13s. Patent 
fuel is advanced to 16s. Coke, 18s. to 20s. 6d. Pitwood, 19s. to 

An important meeting of coalowners was held in Cardiff on 
Saturday, when a committee of twenty was named to meet the 
representatives of the men and discuss arrangements for the regu- 
lation of wages when the sliding scale comes to an end. 

Mr. Brace is of opinion that there will be no rupture, and up to 
the present the attitude of the men is hopeful. There is now a 
strong likelihood that the next audit will give an advance. 
‘* Mabon,” at the Rhondda meeting of colliers held on Monday, 
commented on “‘ the grand idea” of one general board governing 
the wages between the workmen and employers throughout the 
country. Another question he regarded of great importance was 
that no branch of the Federation should enter into agreements 
which did not end next year. Next, touching upon the South 
Wales and Monmouthshire arrangements, he re terated his opinion 
that there wou'd be no lock-out or strike at the beginning of the 
year. 

At Blaenavon this week Mr. Brace spoke at some length toa 
meeting of colliers, and throughout observed a common-sense and 
peaceful view. Referring to the Southport conference and its 
decision, he added that the workmen were prepared to goa long 
way towards the settlement of the wages question without the 
arbitrament of war. At the meeting of ‘‘Mabon’s,” in the 
Rhondda, the delegates decided to move for an increased grant 
being made by the Miners’ Federation in aid of the American 
coal strikers. I see that Welsh coal is to be admitted duty free to 
America, and the Mayor of ‘Toronto has been in communication 
with the Mayor of Cardiff to secure a priority for Canadian 
requirements from the Welsh coalfield. The influence cf good 
times is telling favourably upon minor coal difficulties, and 
amongst others on the Ebbw Vale strike, which is peacefully 
arranged. 

The Tirpentwys winding accident was shown at the inquest on 
Monday to have teen accidentally caused by the winding rope 
carrying up a piece of timber to the pulley wheel. 

Coal quotations in Cardiff, this week, were firmly held, and 
though moving upwards, may be taken as ranging closely about 
the following figures :—Best steam, 17s. to 183.; seconds, 16s. to 
16s. 6d.; drys, 17s. 6d. to 18s. 6d.; best steam smalls, 10s. 9d. 
to 1ls.; seconds, 10s. to 1Cs. 6d.; drys, 10s. to 1ls.; best Mon- 
mouthshire, 14s, 3d. to 14s. 6d.; seconds, 13s. 9d. to 14s.; best 
house coal, 16s. 6d. to 17s.; No. 3 Rhondda, 15s. 6d.; brush, 
13s. to13s. 6d.; small, 10s. to 10s. 6d.; No. 2 Rhondda, 12s. to 
12s. 6d.; through and through, 10s. 6d. to 10s. 9d.; small, 8s. to 
8s. 6d. Patent fuel, 15s. 6d. to 16s, 3d.; furnace coke is selling at 
17s. to 18s.; good foundry, 19s. to 20s.; and special, up to 23s. 
Pitwood is at 20s.; and best fir commands 20s, 6d. 

I regret to note the death of Mr. Rees, Bute Dock, for nearly 
twenty years the Cardiff agent of the Cyfarthfa Works. He 
succeeded Mr. Plain, and retained his position after the amalgama- 
tion of the Cyfarthfa and Dowlais properties. 

There has been a large make of rails, fish-plates, and tin-plate 
bars at the principal works, and two cargoes of steel billets have 
come in from Rotterdam to Newport totalling about 2000 tons. 

America is influencing the iron and steel trades, though not to 
the same extent asin coal. It was stated on ’Change, Swansea, 
mid-week, that large sales had been effected, and stocks of pig 
iron were running low. No alterations were reported in quota- 
tions. With reference to the importation of steel billets, &c., from 
Rotterdam, it was a matter of comment amongst members “‘ that 
the lower prices of foreign steel had a slight effect on the market, 
but, taking the difference in quality, it was not of much account.” 
The ruling quotations generally are as follows :—Pig iron, Glasgow 
warrants, 57s. 103d. to 57s. 94d. cash; Middlesbrough, No. 3, 
53s. 44d.; other numbers in proportion ; hematite warrants, 61s. 6d. 
for mixed numbers. Welsh bars, £6 to £6 2s. 6d.; sheets, iron 
and steel, £7 15s. to £8 ; steel rails, heavy, £5 5s. to £5 7s. 6d.; light, 
£6 5s. upwards ; sleepers, angles, &c., according to specification ; 
Bessemer steel tin-plate bars, £4 12s. 6d.; Siemens tin-plate bars, 
£4 15s. 

Tin-plate Bessemer steel coke, 12s. 44d. to 12s. 74d.; Siemens 
coke finish, 12s. 6d. to 12s. 9d.; ternes per double box, 28 by 
20C., 24s., 24s. 6d. to 26s.; best charcoal, 13s. 9d. tol4s. Big sheets 
for galvanising, 6ft. by 3ft. by 30g., per ton, £9 17s. 6d. to £10 2s. 6d.; 
finished black plate, £9 15s. to £9 17s. 6d. Block tin, £116 to 
£115. Spelter, £19 7s. 6d. Lead, £10 18s. 9d. Copper, Chili bars, 
£51 15s. to £52. Iron ore, Rubio, 14s. 6d. to 14s. 7}d. Cardiff 
and Newport prices: Rubio, 14s. 6d.; Tafna, 15s. to 16s. 6d.; 
Almeria, 14s. 9d. 

In the Swansea district the tin-plate trade continues very brisk, 
and all through the tin-plate district, Glamorganshire, Monmouth- 
shire, and Gloucestershire, there is a fair degree of briskness. The 
Swansea shipment last week was again a large one, totalling 
99,215 boxes, the receipt from works were 53,899. Stocks are now 
reduced to 119,876 boxes Of late there has been full work at most 
of the principal establishments, but at Pontardawe a breakage 
caused a lessened make. 

Foundries, in particular the Landore, are very busy. Spelter 
works regularly occupied with substantial orders, the Mannesmann 
tube works moderately brisk. 

At Llanelly the strike is now over and the fullest animation is 
visible in all directions, the varicus works in harmony with the 
anthracite output and despatch. Large shipments of bars continue 
to Lydney. 

In a visit over the Lydney and Forest of Dean districts, the 
evidence a few days ago of satisfactory vitality in the principal 

industries was very marked. Forest of Dean coal is improving in 
price. Last week the price was advanced ls. per ton, and the 
men’s wages advanced 5 per cent. 

At Portskewett I had an opportunity this week of seeing the 
huge coal engine and train referred to in THE ENGINEER of last 
week. It had a long train of Ebbw Vale and Aberdare coal 
wagons, and was a notable object, dwarfing the ordinary loco- 
motives, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Tue tendency on the Silesian iron market was comparatively 
firm during this week and the last ; there was a fairly good trade 
done with the United States, orders ccming to hand freely, and 
local demand has likewise been steady, if not actually brisk. As 
stocks are, on the whole, Jess heavy than formerly, inquiry is likely 
to show an improvement, during the next few weeks at least, in 
some departments. 

The iron ore trade has been a little more animated than before, 
but prices remain unaltered. Regarding the different sorts of iron 
there was, on the whole, more life st in foundry pig than in 
forge pig and basic, and the finished iron trade was only 


moderately active, girders and plates for shipbuilding and 
engineering purposes meeting with tolerably good request, while 
boiler plates as well as sheets are exceedingly dull, Scrapiron was 
in slightly improving request. 

In Rheinland-Westphalia the quiet tone which has so long 
characterised the iron and steel trade continues ; the condition all 
round is very unsati-factory, and there is much comp'aining and 
discontent in the various branches. If possible, there was even 
less done this week than last, and there will be more stoppages 
and restrictions in output by-and-bye, as the present hopeless state 
in theiron industry is sure to continue for some time. A falling 
off in demand could be noticed for nearly all sorts of manufactured 
iron, and reductions in price took place here and there. The 
export bounties paid by the coal syndicate and by the billet con- 
vention during the first two quarters of the present year are 
reported to amount to about four million marks. German import 
in raw and finished iron, and in machines, during the first two 
quarters of present year was as under :— 


1901. 1902. 

Pig iron, scrap iron, malleable iron 181,084 t. 88,432 t. 
Bars, sectional iron, rails, an 

plates eetnya lag) kel ae 22,731 t. 23,056 t. 
Heavy articles of manufactured 

ES a eee ae 17.478 t. 11,845 t. 
Small articles of manufactured iron 9063 t. 7130 t. 
_ =e 2425 t. 2136 t. 
Machines ; parts of machines 44,008 t. 27 850 t. 
Various articles in iron and steel .. 297,071 t. 176,716 t. 

German export during the same period was as under :— 

Pig iron, scrap iron, malleable iron 153,020 t. 491,191 t. 
Bars, sectionai iron, rails, and 

SUES hc! utes as. GGnk ten x 635,608 t. 738 902 t. 
Heavy articles of manufactured 

ee Oe eer 66,874 t. 72,479 t. 
Smallarticles of manufactured iron 16.976 t. 13,408 t. 
Hardware aia! etcaelidaier: Bie 4 sos 21,139 t. 21,258 t. 
Machines ; parts of machines . 104,069 t. 101,235 t. 
Various articles in iron and steel .. 1,138,323 t. —.. 1,028,971 t. 


An irregular business was done on the German coal market ; on 
the whole, however, demand has shown a slight improvement 
against previous weeks, Stocks remain heavy. In coke a much 
better trade was done than formerly. 

Next to no business is done on the Austro-Hungarian iron market, 
as only the most urgent requirements are being covered. The 
depression in tha machine and locomotive department increases, 
only in agricultural machines an improving trade is expected to be 
done, in consequence of the good harvest. 

Coal is rather quiet, but tolerably firm in price in Austria- 
Hungary. 


change for the better on the French iron market. 
with the exception of the favoured Haute-Marne department, a 
want of employment is complained of. Only in hardware and in 
rails inquiry was pretty active during the week. 

The French coal market is natura!ly in a very unsettled state, 
owing to the colliers’ strike. The opinion, however, prevails that 


a fortnight 

In the Belgian iron industry symptoms of improvement could be 
noticed quite recently, but it is to be feared that the slight 
increase in demand which could be felt in some instances will not 
lastlong. The demand for crude iron was more lively, and malle- 
able i-on has also been in more animated request, with prices 
tending to firmness. Steel rails and girders continue in very 
good call. 

List rates are as under :—Forge pig, free Charleroi, 54f. p.t.; 
foundry pig, 60f. p.t.; basic, 63f. p.t.; bars No. 2, in iron, or steel 
bars, for export, 125f. p.t.; for inland demand, 137f. p.t.; girders 
for export, 120f. p t.; for home consumption, 132-50f. p.t.; plates 
in iron, for export, 140f. p.t.; for home consumption, 145f. p.t.; 
plates, in basic, for export, 145f.; and for inland demand, 150f. p.t.; 


for billets and blooms have been coming in from America. 

Next year the Russian Government will help to maintain and 
increase activity in the Russian iron industry by the following 
orders :—1670 locomotives, worth 58,200,000 roubles ; 22,000 wagons, 
worth 55 million roubles; 19 million pud rails, worth 23,700,000 
roubles; the total value of the contracts to be placed thus 
amounting to 136,900,000 roubles. 
of the present year the Government orders granted to the Russian 
iron industry were worth 74 million roubles. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 2nd. 


THE pig tin market has manifested a declining tendency during 
the past few days, which is rather a surprise to the market. 
all, it should not be surprising, considering the actual conditions of 
that industry. Arrivals for September foot up 3130 tons ; closing 
quotations for spot tin are 25-8/—4 bid ; 25-90 asked. Copper has 
been at a standstill for several days. Prices have varied between 
11-50 and 11-75 for lake, and 11-40 to 11-50 for electrolitic and 
castings. The exports for September were 10,752 tons, imports 
4488 tons. The accumulation of stocks for September with the 
importations will be extremely large. Domestic consumption is 
declining somewhat, and we do not regard the European outlook 
as particularly encouraging. Pig lead has been steady at 4-12—4; 
spelter continues scarce, and is sold on a basis of 5-50. 

In the iron and steel trade the market is characterised as «uiet. 
This is owing to the fact that it is impossible to purchase large 
quantities for early delivery. Business is being done for late 
deliveries, but the terms and conditions are generally under cover. 
Structural steel and plates are in active demand for next summer’s 
delivery, and inquiries for many quarters are now crowding in, 
which shows that the momentum of demand has not yet reached 
its maximum limit. 

The disarranged condition of the money market is not having any 
effect on industrial conditions. Crops are large, and manufactur- 
ing activity is at a maximum point. Railroads are unable to handle 
all the traffic offered. New enterprises are springing up, and 
abundant opportunities are being offered for the investment of 
capital. These conditions have existed for months past, and exist 
to-day. Stocks of material and merchandise of all kinds are very 
light, and retailers and middlemen and jobbers generally are 
endeavouring to obtain supplies for future distribution. It is 
this fact which keeps prices at the top level. The feature of the 


unsatisfactory because of the high percentage of phosphorus and 
silicon. Bessemer billets are quoted at 32 dols. at Pittsburg. 
Small orders for quick delivery bring 38 dols.; premiums are still 
offered for prompt deliveries of plates, bars, and structural 
material ; steel rails are quoted at £28 and upward, according to the 
urgency of requirements. Associated industries are all active, 
An order has just been placed by the Associated Window Glass 
Jobbers with the American Window Glass Co. for 400,000 boxes. 
This makes a total of 1,400,000 boxes that the associated jobbers 
have jointly placed with the two great American window glass 
companies. The Sharon Steel Co., Penna., have authorised the 
expenditure of 750,000 dols. for the erection of a blast furnace which 
will have a daily capacity of 400 tons. The general iron and steel 
situation is in about the same condition it was thirty days ago, 
excepting that there is less buying because of the generally over- 
sold condition. The evidence of weakening prices in two or three 
branches of the trade is attracting attention. It will have a good 
effect. Car, locomotive, and bridge builders, however, are very 
urgent in pressing their requirements upon the market. 

e actually serious condition is in the matter of fuel. The 





manufacturing community is now only —— to compre- 
hend fully the strength of the strike and the determination 


Neither demand nor prices can be reported to have shown a | 
In all districts, | 





a general strike, if it should take place, would not last more than | 


steel rails for export, 112-50f. p.t. In the Litge district inquiries | 


During the first two quarters | 


After | 


| has organised a heavy traction department. Mr. 


iron and steel situation is, that imported Bessemer is found | 


| diameter of 24in. clear dial. 


| 
ee | 
The President of the Miners’ 


of the strikers not to mine coal. 
Association has recently made public a statement that will go f 
to strengthen and encourage the miners to a determination rh id 
out. There are already symptoms in the newspapers pointing re 
conciliatory disposition. Coal must be had even though the 
operators yield. Reports from manufacturing cities and towns i 
over the New England, Middle, and Western States show : 
alarming condition of things as to fuel supply. The operators hed 
contidently expected that by the Ist of October at farthest th 
mines would all be in operation, but to all appearances there is a 
more likelihood of resumption to-day than one, two, or tiene 
months’ ago. ' 
The announcement is just made by wire from California that the 
Mojava Desert, which is known as the “ Death Valley,” contains 
mica beds which have been marked 25 by 15 miles’ wide, The 
mica deposits are thirty miles from the nearest water. Borin : 
have been made 45ft. in depth, but no water has been trackel, 
The mica continued for the entire depth, and is of a very fing 
quality, equal to the best in Chili. j 


¢ October 8th, 

Prices of pig tin have rapidly declined within the past few days 
under decreasing consumption, because of the falling off in demand 
for cans. Since the first of the month 200 tons arrived, The 
expected arrivals are 150 tons from Singapore, 75 tons from 
London, 50 tons from Rotterdam, and a second lot of 50 tons from 
London. The copper market has been extremely dull, consumers 
being we'l covered. Exports for the month to date, 256% tons. 
Pig lead has been quiet, the St. Louis market closing firm at 
t cents. The scarcity of spelter still continues. Government 
statistics show that imports of iron and steel have doubled within 
the past year. For eight months ending with August 31st, they 
were 11,000,000 dols, in value greater than for same eight months last 
year. During August the importations of pig iron were 79,447 tons 
against 4301 Augu-t last year. Scrap iron, 13,759 tons, against 
| 4363 tons; steel rails, 53,704 tons, against 737; ingot, blooms 
| slabs, billets, and bars of steel, 87,420,104 Ib., against 1,670,519 Ib, 


August last year. For eight months ending August, 1902, the 





value of pig iron imported was 4,676,649 dols., against 886,37 
and of ingots, billets, blooms, and bars, 4,783,433 dols , 
863,315 dols, for the corresponding months, 


3 dols.; 
against 
The exports of steel 
| rails for the past eight months were valued at 1,604,422 dols . 
| against 6,715,113 dols. 

| 





Officials of the Unitee States Steel Corporation have not made 
any reduction in the price of wire products, the independent steel 
companies being responsible for it. They say the capacity of the 

| wire mills exceeds consumption, but they anticipate an increase in 
| demand which will absorb everything. More wire is being strung 
| in the West than ever before. They expect to enter upon an 
increased business in the exportation of wire. The Union Steel 
| Company, near Pittsburg, has placed a contract for a large blast 
furnace equipment, which, including the erecting of a stock- 
| handling plant for stocking iron ore to hold 500,000 tons, involves 
| an outlay of 500,000 dols. Plans are just announced of the pro- 
posed construction of a trolley line from Cleveland to Pittsburg, 
with branches to a number of contiguous iron and steel centres, 
| The pig iron production in Alabama is greater than ever before, 
| and preparations are being made for an expansion of capacity, 
| No less than three furnaces will be ready to start November Ist, 
j} and by January 15th two more will be ready. The average price 
| for iron after March next will be 17 dols, to 18 dols. per ton. The 
| extraordinary demand for pig iron points to critical conditions. 
| A great deal of capacity is sold up to July of next year. It is 
| almost impossible to secure sufficient fuel to keep furnaces running. 
| Telegrams to-day denote that coke to supplement present contracts 
|is not to be had; prices have hardened during the week; 
| inquiries for iron and steel material for the latter half of next year 
| are now coming in. 
| ‘The output of coke has reached 300,000 tons per week. Work is 
being vigorously prosecuted on several hundred additional furnaces, 
Great enterprise is manifested in the opening up of new coalfields 
|in West Virginia. 


s 








|THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 
STEAM coal market firm for all descriptions. House coal in fair 
demand and prices have an upward tendency. Exports for the 
week ending October 11th :—Coal, foreign, 56,401 tons ; coastwise, 
5839 tons. Imports for the week ending October 14th: Iron ore, 
| 5610 tons ; steel bars and billets, 5110 tons; spelter, 200 tons; 
| slates, 180 tons; oak logs, 1004 loads ; pitwood, 4188 loads, 
Coal:—Best steam, 14s. 6d.; seconds, 14s.; house coal, best, 
16s.; dock screenings, 9s. 3d.; colliery small, 8s. 6d. to 9s. 
Pig iron: Scotch warrants, 57s. 4d.; hematite warrants, 61s. 4d. 


f.o.b. Cumberland prompt; Middlesbrough, No. 3, 52s, 94d. 
Iron ore:—Rubio, 14s, 9d. and lds.; Tafna, 15s. to 15s. 6d. 
| Steel :—Rails, heavy sections, £5 5s, to £5 7s. 6d.; light 


sections, £6 5s. to £6 7s. 6d. f.o.b.; Bessemer steel tin-plate 
bars, £4 12s, 6d. to £4 15s.; Siemens steel tin-plate bars, £4 15s. 
| to £4 17s. 6d.; alldelivered in the district cash. Tin-plates: 
| Bessemer steel coke, 12s. 44d. to 12s, 74d.; Siemens—coke 
| finish—12s. 6d. to 12s. 9d. Pitwood: 19s. 9d. to 20s, ex ship. 
| London Exchange telegrams: Copper, £52 Straits tin, 
| £116 5s, Freights firm. 
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TRADE AND BUSINESS ANNOUNCEMENTS 


HERR MILTON D, HEILBRONNER has become a partner in the 
| firm of Fabrik chem, Graviiren Luppe and Heilbronner, Munich. 

Messrs. HaNDYSIDE AND Co., Limited, of Derby, makers of 
steelwork for bridges, roofs, and buildings, have just completed 
the steelwork for the new building at Watford for Messrs. Bemrose 
and Sons, of Derby and London. 

Mr. ArtTHUR Jacos, M.I.E.E., has been appointed general 
manager of the British Schuckert Electric Company, Limited, Clun 
House, Surrey-street, Strand, London. 

IN view of the large amount of heavy traction work done by it 
in the past, and the prospective increase of this class of work in the 
future, the British Thomson-Houston Company, Limited, of Rugby, 

A. H. Walton 
has been appointed manager of this department, with headquarters 
| in London. 











THE LarGest SHIP 'TELEGRAPHS EVER MADE.—Messrs. A. Robin- 
son and Co., 32, Strand-street, Liverpool, now have on exhibition 


| the complete telegraph installation intended for the new German 
| liner Kaiser Wilhelm II., now building at the famous Vulcan 


works at Stettin. The set comprises no fewer than sixteen 
instruments for conveying orders from the bridge to the engine- 
room, to the stem and the stern for docking, and to the wheel 
house for steering purposes, together with receivers and indicators. 
There is that, however, about the instruments now on view, and 
intended for the new liner, which is most striking to those 
acquainted with the ordinary form. In the largest ships sailing 
from the port the diameter of the dial is 16in.; in the case of the 


| Kaiser Wilhelm II. the engine-room telegraphs for the bridge are 


20in., and for the platform the indicators have the abnormal 
All the instruments, transmitters, 
and receivers are fitted on the duplex gong system, so that the 
sound of the gong indicates to the ear the nature of the order 
given, and the correctness or otherwise, of the receiver's interpreta- 
tions on the repeat order. The designs are those of Messrs. A. 
Robinson and Co., and Mr. Ronald Keppie, the principal of the 
firm, is to be congratulated upon the work. 
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THE PATENT JOURNAL. 


Condensed from “‘ The Illustrated Oficial Journal of 
‘atents.”" 


Application for Letters Patent. 


When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 

lst October, 1902. 

91,303. LaDy s Dress SuspenpERS, M. Cramby, 
Bradford. 

91,304, Parts, T. Wertgen, Manchester. 

91/305. Metal Beurs, W. M. Harris, Northfield, near 
Birmingham. 

91,306. “ STRAINERS” Of ParkR-MAKING MACHINES, C. 

“Walmsley and Co., Limited, and C. Walmsley, 
Manchester. 

91,307. Hoists and Lirrs, W. E. Williamson, Man- 
chester. 

91,308. WINDING 
Keighley. 

91,300. MACHINE for Currine Biscuits, D. E. Thomson, 
Glasgow. 

91,310. Macuine for Divipine Dovuau, D. E. Thomson, 
Glasgow. 

91,311. REGULATING INCANDESCENT Gas, E. W. Malpass, 
Manchester. 

91,312. ANemomETRIC Gas Meters, R. Threlfall, Bir- 

hi 











Fisrous Supstances, J. King, 





m 
; Honse Hoop. B. Hill. Liverpool. 
5 . Prees, J. Lockwood, Glasgow. 
a1, 315. ENABLING WINDOWS to be OPENED INwWaRDs, E. 
Jack, Edinburgh. 
a1 ais. "LIGHTNING BLorrer, A. Enriquez, Croydon. 
91,317. Rassrr Wir or Trap, J. Murch, Umberleigh, 
RS.O. 
91,318. CycLists’ WATERPROOF ATTACHMENT, J. Thom- 
son, Aberdeen. 
91,319. Deronator CyLinper, J. Sharp, Fence Houses, 
Co. Durham. 
21,320. Cars and Toys for Cuitpren, J. W. Wilson, 
ConveyiInc Motion to Toots, J. D. Owens, 
jravelly Hill, Warwickshire. 
21,322. BURNING PULVERULENT FUELS, - 
1. iverpool. 
323. GoLp Extractor and Concentrator, H. Moor- 
ise, Wakefield. 
Horsr>Hors, P. Wade, Glasgow. 
325, SURGICAL INSTRU MENT, V. Frommer and L and 
— Loewenstein, Glasgow. 
3. FixinG Hemostatic 
~ Glas sow. 
327. Rincs and Banougs, A. Constantine, Birming- 








J. 8. Herriot, 






Banpacrs, E. Denain, 








. InsvLatinc Wirks, J. Healey, Helsby, near 
Warrington. 

91.329. PRopUCING TRANSPARENCY PIcTUREs, 
terell, Glasgow. 

21,330. Boprins, W. B. Wilson and Wilson and Co., 
Barnsley, Limited, Halifax. 

921,331. CLasps for ATTACHING MeEpALs, A. J. Barrett, 

London, 

332, DELIVERING GRAIN into Sacks, A. W. Timewell, 

ondon. 

3. Lupricator, A. J. Boult.—(G@. F. Godley, United 


R. Cot- 












s.) 

- Prec IPITATING GoLp, L. G. Boor and W. Muir 

dmo nton, Middlesex. 

21,335. Pygumatic TirEs, W. T. P. Taylor, Birming- 
ham. 

21,336. Dresstnc TanLe, Lavatory, and Bata, W. 
Appleyard, Sheffield. 

4 Seoag stinc Winpow Curtains, A. R. James, 

zondon, 

21,338. Serine Botton for Picrurg Frames, J. Morell, 
London. 

21,839. TRaILers for Tricycies, &c., A. Dale, 
London 

21,340. Preanancy Corset Bets, S. 
London. 

21,341. Transpostnc Kevpoarp, 8S. W. 
London. 

21.342. STEAM 

ondon. 

21,543. Srratyer for Cups and Saucers, W. R. Selkirk, 
London. 

21,344. Apparatus for Beatrix Eaos, C. Claringburn, 

ottingham. 

21,34 Pov RRER VEHICLE TrrEs, H. Cook and F. Bull, 
London. 

21,346. ELecrric Arc Lamps, The Jandus Arc Lamp 
ind z lectric Company, Limited, and A. D. Jones, 
he ondon. 

1,347. Macnines for Drivina Natzs, A. F. Preston, 

ondon. 

11,348. HeeL-pLares, W. 

ondon, 

21,349. AtracHinc Hegrs to Boots, A. F. Preston, 
London. 

21,350. CHOPPERS, 
London. 

21,351. Treatment of Gratin, &c., J. Sleeman 
London. 

21,352. Wueet Rims of Motor Cycies, W. aol Tant, 
Birmingham. 

21,353. Macuinges for Drivinc Nalxs, A. F. Peesten, 
London. 

21, - 4. enerene Devices for Enorygs, D. B. Adams, 

sondon 

55. Dress Suretps, D. Basch, London. 

21,356. Dress Suietps, D. Basch, London. 

21,357. Macnings for Sewrxe Boots, A. F. Preston, 
London. 

21,858. BREECH-LOADING SMALL-ARMS, J. D. Thompson, 
Birmingham. 

21,359. Gas Penpants or CHANDELIERS, S. Falk, 
London. 

21,360. Lockine Levers for WaGon Brakgs, E. J. Hill, 

London. 

21,361. Lapres' VeiLs, C. Manchester, London. 

21,362. Hansom Cans, A. W. Tooley, Leighton Buzzard, 
Bedfordshire. 

son Papal RuppgEr and Prope.ugr, H. J. Owers, 

ondon. 
364. Lapigs’ Hat-pins, F. Bogle and G. Graham, 
~ London, 

21,365. Rotter Beartinos, M. F. Hill, London. 

. Gotr CLurs, P. G. Buchanan, London. 

21, Brusugs, M. R. Bell and G. 8S. Rowlinson, 
London. 

21,368. INTERNAL 
London, 

21,369. APPLIANCE for PREVENTING the RE-FILLING 
of Borrtes, W. H. Wood and 8, J. Lawrence, 
London. 

21,370. SuspeNDING Exectric Lamps, W. H. Pick, 
Londou. 

21,371. PNgumatic Tires, J. H. Hammond, London. 

21, 372, FIRE-EXTINGUISHING APPARATUS, J. G. Grimsley, 
London, 

ae Gu _ Rios, W. P. Thompson.—(E. P. Lehmann, 
FETMARY, 

21, ro Toys, E. P. Lehmann, Liverpool. 

21,375, APPaRaTus for LaYING CaBiks, G. Zapf, 
Liverpool. 

21,876. Device for Fastenina Stuns, H. G. Ryland, 
London. 

21,377. Makine Lozenors, P. Gordon and The Con- 
fectioners’ Vegetable Colours and Fruit Essences 
Company, Limited, London. 

21,878, PockrT-BooKs, C. H. Cooper, London. 

21,379. PNeumatic TrREs, E. Midgley, London. 

21,380, Prgumatic Trg Covers, E. Midgley, London. 

21,381. Construction of Oi ENoings, G. Calvert, 





A. Bourjeaurd, 
Thackeray, 


Generators, W. H. Northcott, 









Barber and G. H. Rubery, 





Brits, Axes, &c., W. Srmartt, 












367. 


CompusTion Enornes, C. Wood, 





— PHotocRaPHic Cameras, R. T. Glascodine, 

mdon, 

21,383, PREPARING ANIMAL Foop, H. W. Potter, 
London, 





21,384. SEPARATING Grease from WATER, W. Paterson, 
London. 

21,385. Sranps for Moror Cycigs, &c., E. Childs, 
London. 

21,386. Stass for Coverina Stream Pipes, H. C. 
Michell, London. 

21,387. Stass for Coverinc Stream Pipes, H. C. 
Michell, London. 

21,388 Exectricity Meters, G. C. Fricker and W. M. 
Mordey, London. 

21,389. Ion1TING Gas Lamps, H. J. Haddan.—(Com- 
pagnie Belge pour la Fabrication dea Compteurs et 
Matéviel Gaz Kau Electricité, Belgium.) 

21,390. CIGARETTE-MAKING MACHINE, 
London. 

21,391. Process for Treatinc Mrtars, A. L. A. 
Conein, London. 

21,392. Sicur-rgepD Lupricators, W. R. Preston and 
C. Martin, London, 

21,393. LEVELLING 
London. 


G. Calberla, 


Apparatus, J. A. Woodburn, 
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21,394. Cycitk Sranp and Carrier, G. T. Hilton, 
Rugby. 

21,395. GarTeRs and Leoornas, J. Faulkner, Denton, 
Lancs. 

21,396. Teacutnc Groorapsy, R. 8. W. Baird, Ruther- 
glen, Lanarkshire 

21,397. Door Latcnes, J. Mills and H. Cox, Lye, 
near Stourbridge 

21,398. Batt Tapes, W. Dunbar, Birmingham. 

21,399. Composite Lerrers for MonuMENTAL Work, 

H. 8. Knight, Teignmouth, Devon. 

21.400. Brakes, J. Grantham and J. Shaw, Blyth, 
Northumberland. 

21.401. Merat Sares, H. P. Trueman and A. J. 
Urwick, Worcester. 

21,402. Harker’s CoLtourn CuHorps, H. H. Nicholls, 
Liscard, Cheshire. 

21,403. KircHen Ranoegs, T. Holden and J. W. Riley, 
Halifax. 

21,404. Traverse Motions for Winp1nG Frames, J. L. 
Rushton, Manchester. 

21,405. ITRontNG Macaines, H. H., A., and A, Turner, 
Manchester. 

21,406. Boor Prorectors, W. Meikle and H. Jones, 
Manchester. 

21,407. PNeumatic Tires, E. H. Seddon, Manchester. 

21,408. CLEANSING PoLisHeD Strong, E. Wilding and 
A H. Stott, Birmingham. 

21,409. Moror Cycugs, J. B. Livesey, Manchester. 

21,410. Tires for Veaicies, R. F. Gordon, Liverpool. 

21,411. Cavcks, J. H. Leber, London. 
21,412. Grease Luspricators, G. Mann and Deighton’s 
Patent Flue and Tube Company, Limited, Leeds. 
21,413. Fastenincs for Bracers, B, Butland, Ply 
mouth 

21,414. Boot Prorrectors, W. Southwell, and A., B., 
and E Massey, Keighley. 

21,415. Drain Pipes, W. G. Highet, Glasgow. 

21,416. RenpeRinc CereaLs DIGESTIBLE, J. H. Mullins, 
Llandaff, near Cardiff. 

21.417. APPLIANCE for 
Mclaren, Glasgow. 

21,418. Resp Cask, W. Stacey, Manchester. 

21,419. GarpEN SyRInGE Nozzvgs, W. C. G. Ludford, 
Birmingham. 

21,420. Motor Car Frames, J. G. Accles and J. Earle, 
London, 

21,421. CourLers for Usk on RarLways, W. T. van Dorn, 
Glasgow. 
21,422. Drawers, E. Scheller, London. 
21.423, DEADENING NoiskEs in BurLp1nes, H. N. Baxter. 
London. 

21,424. Rotary Enotnegs, W. A. E. Henrvici, London. 

21.425. AMBULANCE Hammock for Trucks, G. Pick- 
hardt, London. 

21,426. MANUFACTURE of 
London. 

21,427. Pressinc Bricks, J. 8. Pullan and W. H. 
Mann, London. 

21,428. Gas Brackets, L. Bell, London. 

21,420. Ho_tpgr for Macuing Toots, T. W. Barber, 
London. 

21,430. Tunes for Bo1ter ConpEnsers, T. W. Barber, 
London. 

21,431. Conpuits for ELectric Traction, T. W. Barber, 
London. 

21,432. Rartway Siegpers, T. W. Barber, London. 

21,438. CieaninG Pipgs, H. C. McAllist:r, Ryde, Isle 
of Wight. 

21,434. New Stipe for Lapres’ Betts, W. C. Ellis, 
London. 

21,435. ADJUSTABLE Dress Hover, H. M. Knight, 
London. 

21,436. SupporTING TABLE Tops, E. ag — London. 

21,437. Hanb-acTUATED VEHICLES, C. A. Allison. —(The 
0. C. A. Sivring Company, United aes 

21,438. Construction of Gin Wuests, J. Fishburn, 
London. 

21,439. Improvep Bar for TasLe Tennis, F. Minton, 
London. 

21,440. Printrne on TexTILE Fasrics, W. E. W. Scuth- 
wood, London. 

21,441. Coatinc of Mertat Surraces, W. Heatley, 
London. 

21,442. Retaintnc Devices for Cycixes, 0. Baker, 
London. 

21,443. Cuatns for Conveyors, A. Little, Birmingham. 

21,444. Bank for Lirg PReEseRvers, H. A. Ayvad, 
London. 

21 445. IMPROVED SOLDERING MaAcuings, A. E. Moore, 
London. 

21,446. ARTIFICIAL Grinpinc Stongs, F. E. Harnett, 
Charlton, Keut 

21,447. Crngematocrapss, A. Wrencn, London. 

21,448. IMpRovED EmprompeRy Macuinss, A. Wrench, 
London. 

21 449. Formation of Cavities in Steg, J. Riemer, 
London. 

21,450. Macuines for Lowgrixc Opsects, C. Burnet, 
London. 

21,451. SimpLex Raprator, A. J. Allen, London. 

21.452. Wear ResistinG Butron-Hoces, L. Mansbridge, 
London. 

21.453. ELECTRICITY OPERATED CapsTans, F. W. Hollick, 
London. 

21,454 CrysTALLIsaTion of Suaar, J. V. P. Lagrange, 
London. 

21,455. CIGARETTE MAakinc Macnuings, G. Calberla, 
London. 

21,456. KeyBoarp INstRUMENTs, M. Lauer, London. 

21 457. Batus, L. Schlentheim and Diespeker, Limited, 
London. 

21,458. PREVENTION of PuncTuREs in PNEUMATIC TIRES, 
C. F. Cooper, London. 

21,459. ImMprovepD Lacina Fasteners, J. P. 
London. 

21,460. TunvLar Joints, H. Jinkinson and R. Wood, 
London. 

21.461. Sarety Permutation Locks, F. M. E. Pinot, 
London. 

21,462. Detection of EvecrricaL OscrLuations, L. H. 
Walter and J. A. Ewing, London. 

21,463. Rotary Enciyges, H. T. Dunn and B. A. 
Jackson, London. 

21,464. IMPROVEMENTS in INKWELLS, C. Colombani, 
London. 

21,465. INCANDESCENT Lamps, W. 8. Proskey, London. 

21,466. Ram Creanina Devices, K. von Vangel, E. 
Weisz, and A. Okenfusz, London. 

21 467. Stanps for Strockixe Brusugs, J. B. Kendrick, 
London. 

21,468. CycLe Support, S, H. Manners and H. Thatcher, 
Liverpool. 

21,469. LupricaTION of AxLEs, J. MacGowan, jun, 
Liverpool. 

21,470. ELectricaLLy ActuaTep Ciocks, J. A. Car- 
ruthers, London. 

21,471. ELEcTRICALLY AcTuATED Cock, J. A. Car- 
ruthers, London. 

21,472. Forgsicut for HAND Frrg-ARMs, J. Neumann, 
London. 








LABELLING Bottises, J. F. 


SHow-carRps, E. Bush, 


Hughes, 





_—. PERFORATING TELEGRAPHIC TAPE, F. G. Creed, 

sondon. 

21,474. Stgam Boriers, Clarke, Chapman and Co., 
Limited, and W. A. Woodeson, London. 

21,475. Pocket Cass, P. Ettlinger, London. 

21,476. ng Taps, J. Westley, Heaton Norris, near 
Bto ck port. 

21,477. Foor Brusues, K. Zeilner and F. Neidenbach, 
London. 

21 - Warerproor Cioaks, 8. L. Mandleberg and 

A. H. L. Wyatt, London. 

21, 479, ARRATION of Baer, M. A. Adam. —(L. Brovr and 
C. Godin, France. 

21,480. KILns for Burninc Cement, G. H. Alexander, 
London. 
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21,481. Beer Barret AcceLERATOR, G. H. Robinson, 
Coventry. 

21,482. Rack for Saucepan Lips, J. 8. Smith, Sale, 
Cheshire. 

21,483. Brakes for Taamcars, K. Anderson, Leeds. 

21,484. CaLtorimeters, C. R. Darling, London. 

21,485. Drixs, J. Bridge, Dublin. 

21,486. OpzRaTiInG Tramway Pornts, W. Sharp and F. 
Crowther, Bury. 

21,487. Grip for Guipe Ropxgs, J. Stevenson, jun., 
Portobello, Edinbur, h. 

21.488 TramcarR TroLttey Heaps, W. H. and T. Cook 
a dW. E Partington, Longsight, Manchestcr. 

21.489 CenrrEe-seconD Watcd Apparatus, 8. Stanley, 
London. 

21,490. WingLEss TELEGRAPHY, F. Biddleand J. Crowley, 
Birmingham. 

21,491. Ourpoor Seats for Traamcars, T. Wilde, Man- 
chester. 

21,492. CLosers, M. J. Adams, Leeds. 

21,493. Speep Cuanaine Gear, A. E. Downing, West 
Bromwich. 

21,494, VenicLte Brakes, H. R. Mortelland L. L. Stuart, 
Hull 

21,495. Brake Mecuanism for RatLway VEHICLES, J. 
Hurst and E. Roberts, Sheffield. 

21,496. TypEWRITING MACHINES, W. Y. Forbes, W. H. 
and E. W. Rothwell, Liverpool. 

21,497. Sprina for Rockiusa CxHairs, E. Breare, 
Leeds. 

21,498. Pneumatic Trees, F. F. Kerr, Liv <x 


21,499. Curps, J. R. Wingate-Shearer and C. V. Jepps, 
Sunderland. 

21,500. Toy Firyrsc Macutygs, R. W. Hutton, Liver- 
pool. 


21,501. Sweeprne Brus, F. A. Triggs, Liverpool. 

21,502. SigNaLLING Apparatus, J. W. Lesson, Horwich, 
Lancs. 

21.503. WATER-HEATING Apparatus, G. C. Savage, 
Manchester. 

21,504. Heet for Boors, W. McLellan and G. Mellor, 
Manchester. 

21,505. HorsgsHogs, I. Fisher, Manchester. 

21,506. ExrensisLe Gratep Door, P. Rudolph, Ger- 
many 

21,507. SEPARATORS, F. Martin, Coventry. 

21,508. CycLe Gzar, R. Eccles, Glasgow. 

21,509. Macuing for Compine Cotton, J. L. Rushton, 
Manchester. 

21,510. Apparatus for TestiInc Butrer, M. Vogtherr, 
Manchester. 

21,511. Drivine Sprxpies, J. Boyd, Glasgow 

21,512. PHOTOGRAPHIC NEGATIVES, BF. Griin, South- 
wick, Sussex. 

21,513. Frttinc Reservoirs of Fountain Pens, A. 
Dunlop, Glasgow. 

21,514. Cycte Pump, J. Gray and J. S. Davidson, St. 
Bees, Cumberland. 

21,515. Prorecrinc Evgecrricat Conpuctors, A. 8. 
Richmond, Colchester. 

21,516. Comprnep Date Inpicators, W. Taylor, 


London. 
21,517. Too. for HovskHoLp Purposgs, W. Taylor, 

ndon. 
21,518. Winpow Sasues, T. W. and F. R. C. Rhodes, 

London. 
21,519. Ri Latcues, A. Shaw and W. O. Wallace, 


mdon. 

21,520. Open Work Woven Mareriat for UNDER- 
CLOTHING, J. P. Bayly.—(M. Lang and J. Hochberger, 
Germany ) 

21,521. Srencitursc Apparatus, C. L. Burdick, 
London. 

21,52z. Batts for Piayine Gotr, J. W. and H. White, 
Live > 

21,523. WraTHERPROOF CROoquET Baus, M. Barry, 
London. 

4. PortmeRE Rop, A. W. Glover, London. 

25. Pipgr, Kippax Bros., Limited, and L. Kippax, 

Burnley. 

21,526. FIRE AtarM, A. Pizzala and A. G. Griffin, 


2 
2 





mdon. 
21,527. Hot, W. Cusdin and F. W. Gatensburg, 
ndon. 
21,528. Device for GENERATING STEAM, 
ndon. 
21,529. ConNECTING-RoDs. J. — London. 
21,530. Sroppgrs for Borries, &c., C. R. Ross, 
London. 
21,531. Rops for Curtarns of Doors, H. Croft, 
London. 
21.532. Fastenina for Lacgs of Boots, F. Millerd, 


J. Cornet, 


zondon. 

21,533. Wasuinc Boarp for Lavunpriss, F. Nixon, 
London. 

21,534. Enveops, F. Millerd, London. 

21,535. Arr Sup, C. Cadet and H. Mager, London. 

21,536. Evectric Lamp Howpgrs, P. J. 8, Tiddeman, 
London. 

21,537. Surrace for PHotoGRaPuHic Prints, C. Archer, 
London. 

21,538. Box for ExHIBITING ARTICLES, A. W. Foster, 


ndon. 
21,539. Macurngs for Inontnc Purposes, C. Townend, 


mdon. 
21,540. Fire Cray Brincr Brock, J. H. Silley, 


mdon. 
21,541. Drac for Hgavity-LoapEp Carts, F. Bunte, 


ondon. 

21,542. Cases for TRANSPORTING Bott.gs, C. Holweg, 

London. 

21,543. ASCERTAINING the Quantity of Sotm and 
Liquip ApmixturgEs of Gasgs, L. Martins, London. 

21,544. MgeTHop for AtracHine Scarves, H. J. Berg, 
London. 

21,545. Sropprna Runaway Horsss, J. H. Heath, 


ndon. 

21,546. Means for MANUFACTURING Matcues, W. Currie, 
Belfast. 

21,547. Bres for Inrants, A. A. Martin, Sutton, 


Surrey. 

21,548. on Tar and MINERAL O!:s, J. 
Wetter. —(The Riitgersirerk-Aktiengesellschajt, Ger- 
many. 

21,549. _— Braces, J. E. Howaid, London. 

21,550. Wagons, E. S., L. A., and H. D. Hindley and 
W. Stanford, London. 

PHOTOGRAPHIC Cameras, F. T. Parsons, 

on. 

21,552. PREPARING CoppER for Castine, R. N. Lennox, 
London. 

21,553. PLaTE-LoapInae Device for Cameras, R. O. 
Wilson, Liverpool. 

21,554. StigNaLLina Rartway Trams, J. E. Bousfield. 
“(Bh Nahman, Egypt.) 

21,555. ManuractorE of Boots, G. A.° Savage, 
London. 

> 556. CycLe TRaILErs, J. J. Mason, London. 

1,557. Lamp for Burnine Licut O11, J. Hinks and 
~ Son, Limited, and J. Hinks, London. 

21.558. GoLF Crus, E. J. Byrne, London. 

21,559. Stapies, E. J. Smith, London. 

21, "560. AUTOMATIC TURRET LataE, G. Harrison.—(/. 
Brophy, United States.) 

21,561. GaTE Posts, R. St. J. Allison, London. 

21, "562. OPERATING RaILway Pornts, W. R. Sykes, 
London. 





21,563. InsuLaTeD Rai Jorts, M. J. Greeney, 
London. 

21,564. WooL-pryinc Macaing, W. McNaught and T. 
W. Hawkins, London. 

21,565. Musica Instruments, M. A. Adam.—{T. P. 
Brown, United States.) 

21,566. Rattway Froos, G. H. Parmelee, London. 

21. 567. Device for CanRyinc CHILprey, T. O. Turn- 
bull, London. 

21,568. Wasn-sasins, H. H. Lake.—({Peck Brothers and 
Co., United States.) 

21,569. Ggarinec for Motor Cycies, J. A. Prestwich, 
London. 

21,570. ConsTRucTIon of —_, A. G. Wright, London. 

21,571. Sram Traps, W. M. 8! mdon. 

21,572. Castors, C. E. ot Ds sr bm 

21,573. PHorocRapHic Cameras, A. Vautier, London. 

21, 574, Looms, A. Turner, London. 

21,575. Pweumatic Tires, R. Williams, London. 

21,576. Twist-Lack Macutne Carriaces, E. Jardine, 
London. 

21,577. Retgasinc Devices for Saips’ Boats, W. H. 
Rothwell, London. 

21,578. AUTOMATIC TURRET Latues, G. Harrison.—(J. 
Broph y, United States.) 

21,579. Drivine Caarss, J. R. Pakeman.—(W. Thomp- 
son, Canada.) 

21.580. Sattine of Herrtnos, J. R. E. Troye, London. 

21.581. Cammy~erys, B, Schroer, London. 

21,582. PuLp-peaTING Macuines, H. H. Lake.—(F. J. 
Marshall, United States ) 

21,583. Wuerts for Venicies, R. E. Soulas, H. Deffes, 
and E. H. Paindavoine, London. 

21,584. Automatic CoupLinas, A. Beer, London. 

21.585. Fiurip Meters, W. H. Reynolds, London. 

21.586. Poriryinc Smoke, F. F. C. M. Backeljau, 
London. 

21,587. CaRBONISING Pzat, T. Ledermiiller, London. 

21,588. Sprrir Frames for Bicycues, I. B. Evans, 
London. 

21,589. Borne Braces, T. Moffatt, London. 

21,590. Carp Game, G. H. Rayner.—(W. R. Hardy, 
Falkland Isles.) 

21.591. A Toy, G. H. Rayner.(W. R. Hardy, Falkland 
Ta'ex 

21,592. NON-R&FILLABL® Botrie, G. H. Rayner.—(W. 
H. Hardy, Falkland Tales.) 


4th October, 1902. 


21,593. Dry Sgat for Trams, J. Saville, Ashton-under- 
Lyne. 

21,594. Boots, T. H. Slack, Manchester. 

21,4595. Caarn Lever Brace, I. F. Beaumont, Black- 
pool, 

= 596. Roorinec, E. L. Pease, Stockton-on-Tees. 

597. FLUID-PRESSURE Rotary Enoineg, H. Chapman, 

7 enetield. 

21,598. TrRamcaR Seats, G. Hill and A. M. Young, 
Manchester. 

21,599. StezRING Macurvery, A. B. Brown, Glasgow. 

21,600. Means for ExTEnDING TaBLes, W. A. Brown, 
Manchester. 

21,601. STREET-WATERING APPARATUS, H. Spurrier, jun., 
Manchester. 

21,602. ImprEssING PaTTERNS on TEXTILE Fasrics, A. 
Weiss. Manchester. 

21,603. Fespinc Apparatus of Scutcuers, J. Tasker 
and Howard and Bullough, Limited, Accrington. 

21,604. Lamp Hoxipsgr, A. M. C. Joannidi and C. Hes- 
ford, Manchester. 

21,605. PuaTe Wasuge, J. Simpson, Burslem, Stafford-' 


Damp-proor Bricks, &c., F. H. Brooke, 
Sheffield. 

21,607. TRamcaR Sgats, R. Jarrett and W. Luff, East 

ydon, Surrey. 

21,608. ASCERTAINING RestsTaNnces of Surps, G. Craig, 
Glasgow. 

21,609. ManipuLaTinc a Swath Turner, E. A. Par- 
geter. Birmingham. 

21,610. Stop Mortons for Drawine Frames, T. Bar- 
bour, Halifax. 

21,611. Furnaces, G. Garrett.—(The Garrett-Cromiell 
Engineering Company, United States.) 

21,612. Brakes for RatLway Wacons, J. K. Ewart, 


21,613. Taew Tennis Racquets, A. Schnek, Birming- 


am. 
21,614. Stgam Enorngs, A. R. Upward, London. 
21,615. INCANDESCENT SMOKELESS FuEL, H. L. Mitchell, 


mdon. 
21,616. Construction of CommutTators, W. Hodgson, 
Newcastle-on-Tyne. 
21,617. Preservinc MiLtk, J. R. Hatmaker.—(J. A. 
Just, United States.) 
21,618. Hanp Trucks, A. H. Munday, Stonehouse, 


evon. 

21,619. Guipgs for Corton Macuingry, J. Haslam, 
London. 

21,620. Cuttinc Megat, T. Williams, London. 

21,621. Bar Iron, F. J. Schiirmann, London. 

21,622. Co_LapsiBLe Seats, W. J. Sharples. London. 

21,628. TURN-BUCKLE, H. W. Pinkerton, Birmingham. 

21,624. Motor Cyrcixs, W. G. James, London. 

21,625. Bats for PLayIne Games, G. B. Upham, 
London. 

21,626. Wrincinc Macuings, H. Gore, London. 

21,627. Borties, W. C. B. Evans and W. A. Turquand, 
London. 

21,628. ELECTRO-MAGNETIC Friction CLutcH, K. St. G. 
Kirke and F. Churchill, Romford. 

21,629. ARMATURES, E A.M. Bindloss, London. 

21,630. AUTOMATIC FIRE-aRMS, R. H. Kjellman, London. 

21, "631. CARBURETTERS for EXPLOSIVE Morors, F. and 
6. Longuemare, London. 

21,632. Liguip DRaWING-oFF and AIR-CHECKING APPaA- 
ratvs, 8. L. Goldman.—(E. Goldman, United States.) 

21,633. TaBLE Game, F. A. Abeleven, London. 

21,634. Brakes for Motor Cars, de C. Beamish, 
Liverpool. 

21,635. Lusricatine Devices, O. Koritzki, H. Wipf, 
and Muhlenbauanstalt und Maschinenfabrik vorm. 
Gebriider Seck, Liverpool. 

21,686. Macutnery for Rotiine Tuses, J. Sandner, 


London. 

21,637. Device for Hotprne Laprgs’ Vers, H. W. Lake, 
London. 

21,638. Sarety Hooks, H. W. Lake, London. 

21, "639. HRELs of Boors and SHoxs, E. C. Stacey, 
London. 

21,640. AnTisEPpTIC DrEssING Powper, A. Ricci and D. 
Cassini, London. 

21,641. Burrers for Rattway VEHICLES, A. G. Spencer, 
London: 

21,642. Cooma Campers, A. J. Boult.—(J/. @. Ziegler, 
Germany.) 

21,643. Mertnop for Fermentina Beer, V. Lapp, 
London. 

21,644. VentILaTING CaRRIAGEs, F. A. Rodewald and 
‘A. Oughterson, London. 

21,645. Castine ProvEcTILEs for SMALL-ARMs, F. Wicks, 
London. 

21,646. Matreriats for Decoratine WALLs, F. Ringel, 
London. 

21,647. Cotp Srorgs, F. 
London. 

21,648. Controt of ELectromotors, Siemens Bres, 
and Co., Limited, F. Lydall, and A. M. Duke, 
London. 

21.649. rue and Dritimsc Brvuso Backs, C. E. 
Flemming, London. 

21,650. MAKING Acip-PRooF VEssELs, J. K. Field, 
London. 

21,651. Movine Taroets, P. Risley, London. 

21, = a PreEssuRE CyLinvers, W. R. Wood, 


N. Mackay and H. J. Worssam, 


21, 633. ‘Paornceme Drv ICR for Fre.p-ciassks, F. Perl, 
London 

21,654. Haarme and Licutine Apparatvs, G. Imbert, 
London. 

21,655. Botti Stopper, E. T. Evans, London. 

21, 656. Cans and Borries, A. Harkness and R. Hall, 
London, 
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21,657. AtarM Lock for Bicycigs, G. H. Kniese, 
London. 
21,658, Exrractine Frost Cocs from Horsssnogs, G. 
h, London. 
21,659. Car Axugs, E. H. Jones and E. W. Browne, 
London. 


21,660. Lamep’s Knitting Macuing, A. Benndorf, 
London, 
21,661. Box for DispLayina ARTICLES, A. Bauer, 


London. 

21,062. SzpaRaTING O1L from Waste Sta, H. Balcke, 
London. 

21,663. Storace of Coat, J. R. and J. Temperley, 
London. 


6th October, 1902. 


21,664. Tramcar Sgats, T. B. Brooks and J. H. Hey- 
wood, Manchester. 

21,665. SupERHEATERS, Makins, Limited, and C. Smith, 
Manchester. 

21,666. Szats for Ovurpoor Uss, F. Vine, Man- 
chester. 

21,667. GutapstonE Hanp-pacs, P. A. Martin, Bir- 
mingham. 

21,668. SHaprinc Cycie SappLE Seats, P. A. Martin, 
Birmingham. 

21,669. FiusHine Cisterns, J. Sankey and Sons, 
Limited, and J. W. Sankey, Wolverhampton. 

21,670. GrEasER for LvuBRicaTING Axes, W. Dodd, 
Birmingham. 

21,671. Sus-piviprnc Srraicut Liss, E. G. Besant, 
Cambridge. 

21,672. Vatves, G. M. Marchant, Huddersfield. 

21,673. Srgam Traps, F. H. Simpkin, Sheffield. 

21,674. Iron Traps, H. Lane, Norwich. 

21,675. Botts, F, R. Baker and A. G. Herbert, Bir- 
mingham. 

21,676. Trees for Motor Cars, G. M. Macdonald, 
Manchester. 

21,677. Packinc Eaos for Transit, T. P. Bethell, 
Liverpool. 

21,678, Frutgrs, T. F. Greer, Coventry. 

21,679. AuromaTic Friction Wrinper, W. 
Bangor, Co. Down. 

21,680. BaLtLtoon Fiyrsc Macarygs, H. Middleton, 
Hove, Sussex. 

21,681. ScupmMaRInE Warsuips, H. Middleton, Hove, 
Sussex. 

21,682. Tires for Motor Cars, G. M. Macdonald, 
Manchester. 

21,683. INTERNAL CoMBUSTION Enornes, J. Fielding, 
Gloucester. 

21,684. CorN-FREED AppakaTus, J. B. M. Stewart, 
London. 

21,685. Fricrion C.iutcHes, H. S. Hele-Shaw, 
Liverpool. 

21,686. GRINDSTONE WoRKING Macurnery, T. B. Sharp, 
Birmingham. 

21,687. Brackets for Execrric Fans, J. Annal, 
London. 

21,688. VeuicLe Axes, W. C. Simons, London. 

21,689. Drivinc Mecnuanism for Cycrgs, V. and P. 
Riley, Coventry. 

21,690. Boors and SHogs, F. T. Sexton, Norwich. 

21,691. ConstrucTine Loom Suutries, J. Bradley, 
Burnley. 

21,692. Parnt Compositions, J. R. Hatmaker.—{S. S. 
Ruston, United States.) 

21,698. MAKING STEgL, J. H. S. Bradley and F, A. Mone, 
London. 

21,694. Toracco Prpgs, G. Drake, London. 

21,695. Gas and other Expiosive ENotngs, J. Cooke, 
London. 

21,696. Brtrarp Cuac«s, B. 8. Varnals, Newcastle- 
on-Tyne. 

21,697. Exercising Macuiygs, G. H. Wheeldon, 





Kempton, 


mdon. 

21,698. Rapratinc Grits for CyLinpERs, A. Priest, 
London. 

21,699. OrpNnance Carriers, A. Reichwald.—(F. 
Krupp, Germany.) 

21,700. Kwives, T. Wenger, London. 

21,701. Surnrace HxgaTinc APPARATUS, 
London. 

21,702. Umpreiias, W. W. Climenson, W. D. Winger, 


R. Allen, 


and C. A. Slater, London. 
— Game Score Carps, F. X. J. Harton, 
mdon. 


21,704. PxotocrapHic Cameras, W. R. Baker, 
Wallington, Surrey. 

21,705. Latca Lock Prorscror, G. F. Scott, Enfield. 

21,706. Recorpinc Apparatus, J. T. Armstrong and 
A. Orling, London. 

21,707. Games, C. M. Atkins, London. 

21,708. Pumprnc Encrygs, H. Davey, London. 

21,709. Hat Howper, T. Pickering and H. J. Lycett, 
London. 

21,710. Rorary Rixcs, H. H. Lake.—{/aternational 
Belanger Spinning Ring Company, United States.) 

21,711. CarTripcge Fitiinc Apparatus, N. Ceipek, 
London. 

21,712. Fiures, A. Krantz, London. 

21,713. TicHTENING BepsTEaD Wire, E. J. Restorck, 
Richmond, Australia. 

21,714. Locks, A. J. Boult.—(M. B. Mills, United 


States.) 
21,715. ADJUSTABLE SHADE Fixtures, C. J. Wiltsie, 

ndaon. 
21,716. DRAUGHT-PREVENTING ATTACHMENT, F. Giles, 


on. 

. Srormnc Coat, G. C. Mackrow and H. G. 
Cameron, London. 

21,718. CenTRiFuGAL Apparatus, A. J. Boult.—(M. 
Kessler, Germany.) 

21,719. FLUID-PRESSURE BRAKE APPARATUS, A. Kapteyn, 


ndon. 
21,720. Reavutatinc Fiow of Pumps, W. Mannox, 
London. 
—. MANUFACTURING MasH from Matt, V. Lapp, 
ndon. 
21,722. Station Inpicators, C. D.£Osborn and N. T. 
Chappell, London. 
21,723. Ratt Jornts, 8S. O. Dougherty and E. Hughes, 
London. 
21,724. PreventTING PropeL_ers Racrne, A. Ticbe, 


ndon. 
21,725. Guass Carmnrys of Gas Burners, L. Stoess, 


ondon. 
ee ApsusTaBLE Support for Cycygs, G. N. Pratt, 
naon. 
21,727. FLamEe-propuctnc Appuiiance, C. A. Farmer, 
London. 
—, Rapipiy Inpicatinc AnciEs, R, W. Newlands, 
mdon. 
21,729. Construction of Brow Pirz, H. 8S. Burton, 


mdon. 
21,730. Hoipers for FLowrrs, D. Foulis, London. 
21,731. Brewin, V. Lapp, London. 
21,732. TELEPHONE SIGNALLING Systems, A. Ekstrim, 


mdon. 

21,783. Exectric Fans, J. C. Fell —(W. E. Coleman, 
United States.) 

21,734. TELEPHONE Apparatus, G. Houbigant, London. 

21,735. Or Burners, J. W. Mackenzie.—(The Eagle Oil 
Burner Company, United States). 

21,736. Propucinc Gyratory Maawetic Linzs of 
Forcs, R. Triib and Co., London. 

21,737. Srgam Cookers, G. Sweetser, Londen. 

21,738. ComprnaTion Steam Boixer, E. L. Wickins, 


mdon. 
21,739. Fastentne Botts into Strong, J. Welton, Liver- 


poo 
21,740. APERTURE-CLOSING Devices, C. A. Chaddock, 
iverpoo! 
21,741. Garment Fasteners, N. V. Croom, London. 
21,742. Eiecrric Arc Lamps, A. M. Arter, London. 
21,748. CoveR-aLL for CHitprEN’s Go-carts, F, W. 
Bird, London. 
21,744. VALVE-LOCKING MecuanisM, M. I. Cohen, 


ndon. 

21,745. Exastic Tires for VenicLe WaExts, H. Sand- 
with, London, 

21,746. Automatic Gas IaniTERs, 'O. E. L. Schroeder, 
London, 





21,747. Cooktne Stovss, G. Sweetser, London. 
21,748. Arc Evxcrric Lamps, F. 8. Worsley, London. 
21,749. Ma.trne, V. Lapp, London. 

21,750. ManuracTurs of StegL, H. Knoth, London, 


Tth October, 1902. 


21,751. Nicket Sr.ver Drrivine Bits, W. Wiggin, 
Bloxwich. 

21,752. UmBreLias, H., J., L. S., W., M. A, N., L., 
and G. Saward, London. 

21,753. Sprina Cover for Seats, J. Taylor and H. 
Gibson, Stockton Heath, near Warrington. 

21,754. VENTILATION of Hats, J. Henderson, Glasgow. 

21,755. INTERNAL CoMBUSTION Enarngs, J. H. Hamilton, 
Nottingham. 

21,756. Fo@-sIGNALLING on Raiiways, W. Ford, Liver- 


pool. 

21,757. System of Dress Cuttina, M. Donald, Glasgow. 

21,758. Hanp-actuaTep Dritts, J. Cameron, Glasgow. 

21,759. Curmmnry-pots, J. W. Moseley and 8. Booth, 
Manchester. 

= VENTILATORS and Curmney Cow s, T. Jamieson, 

asgow. 

“Dry Seat” for Tramcars, A. J. Monro, 
Glasgow. 

21,762. PRopELLING VEssELs, G. Allan, Glasgow. 

21,763. Drivinc Gear, R. Chambers and A. I. B. Max- 
field, Birmingham. 

21,764. Seat Pap or Cusnion, T. P. Worthington, 
Windermere. 

21,765. Rugostat, R. A. Lehfeldt, London. 

21,766, Coursine Suips, C. Brown, Walsall, Staffs. 

21,767. Fixtne Pras in the Grounp, W. Grey, New- 
castle-on-Tyne. 

21,768. Cutting Puotoorapss, J. and A. Wilkinson, 
Manchester. 

21,769. Etectric INCANDESCENT Lamps, G. Hookham, 
London. 

21,770. Separators for Cream, M. Pedersen, Dursley, 





08. 

21,771. Evecrric Ratt or Track Bonps, W. R. Bowker, 
Halifax. 

21,772. Doors, W. Kirkaldy, Glasgow. 

21,773. Warp Sienat and Stop Motion, J. Dixon, 
Preston. 

21,774. MoTOR-GOVERNING Apparatus, J. W. Macfarlane, 
Glasgow. 

21,775. VARIABLE SpgED GeEaRING, G. E. McElroy, 
Glasgow. 

21,776. Lirtine Harrows, G. Lewis, Woodford, near 
Berkeley, Glos. 

21,777. Toot for WiTHpRAWING FERRULEs from ENps 
of Borcer Tusgs, J. J. Brown and W. H. Merriman, 
Birmingham. 

21,778. Consumption of Smokg, A. B. Paranjape, 
Manchester. 

21,779. BurcLaR Avtar, H. Penn and J. Pettigrew, 

mdon. 

21,780. ToRPEDOEs and Evygectinc Tusss, J. E. Howard, 
London. 

21,781. Game, C. Harkness, London. 

21,782. Frrrer Press, A. James, London. 

21,783. Borrites for Gum, Johnsen and Jiérgensen, 
Limited.—(4. Leonhardi, Germany.) 

21,784. Hot-waTER HzatTinG Systems, J. A. Donnelly, 
London. 

21,785. Envevorsg for Letrers, O. B. and W. H. Peck, 
London. 

21,786. Macutne for Sewrne Boots, H. H. Lake.— 
(Steam Heated Horn Company, United States.) 

21,787. PorTABLE Pneumatic RotaRy DRI, J. Keller, 
London. 

21,788. Smatt Aros, H. H. Lake.—{ Winchester Repeat- 
ing Arms Company, United States.) 

21,789. InnaLers, J. N. McKim, London. 

21,790. Votinc Macnuiygs, 8S. Loe and O. Hoff, 
London. 

21,791. Ark Compressors, H. H. Lake.—({ The Ingersoll- 
Sergeant Drill Company, United States.) 

21,792. Bopsins for BopprineT Macutygs, R. Semmler, 
sen., London. 

21,793. BrRicK-MAKING Macuing, G. P. Wallis, London. 

21,794. Brick-MAKING Macuing, G. P. Wallis, London. 

21,795. ManuracturRe of ArtiriciaL Stong, G. P. 
Wallis, London. 

21,796. Excuanorne Corns, M. L. G. Vaughan and L. 
H. Tonkin, London. 

21,797. Brake Apparatus for Tramways, E. E. Cook, 
London. 

21,798. Umpreuas, A. Friis, London. 

21,799. PHonocrapHs, E. R. Johnson and W. N. 
Dennison, London. 

21,800. Improvep Sappies for Horszs, W. Skerman, 
London. 

21,801. Etecrricat Terminas, R. Dorrett, London. 

21,802. TemporaRILy Securrnc Horsgs, A. Cutbill, 
London. 

21,803. Feep-waTer Heaters, 8S. W. Simpson and W. 
F. Crabtree, London. 

21,804. Mgans for Preservine Ecos, H. E. Smith, 
London. 

21,805. Securinc Boutrons to Garments, 8. Rudd, 
London. 

21,806. Drawine Prvs, J. W. Adams, London. 

21,807. Lintnas of Vesseis, G. Westinghouse.—({W. J. 
Knox, United States.) 

21,808. New Fiuip Pressure Brakes, G. Opperman, 
London. 

21,809. Patent EnGRAviInG Macuines, W. S. Eaton, 
London. 

21,810. Liyorypg Leapers, B. Cole and A. O. Wilson, 
London. 

21,811. Comprnep Prncit Cases, J. Blanckensee, 


London. 
21,812. Securtye of Boor Soxgs, L. Kauffmann, 
mdon. 
21,813. Connections for Hoss Pipgs, C. Poppe, Liver- 
1. 


or'si4. Curs Bits, A. I. Muntz, Liverpool. 

21,815. HyprocarBon Vapour, L. W. Stanley, Liver- 
pool, 

o1's16. Snore Harness, A. Specht, London. 

21,817. Carrie Stats, J. Struken, London. 

21,818. Printinc Presses, M. A. Adam.—(The Campbell 
Printing Press and Manufacturing Company, United 
States.) 

21,819. OpgRaTiNG the Hotst1NG of Lirts, J. C. Thomas, 
London. 

21,820. Furnace Fronts for Forcep Dravaat, 8. C. 
Davidson, London. 

21,821. Casines of CenTriruGaL Pomps, 8. C. Davidson, 
London. 

bas DIsINTEGRATING FLour Fiakes, G. Hudson, 

mdon. 

21,823. TrugING Steam CyLinpers, J. Phillips, London. 

21,824. Device for THREADING NEEDLEs, E. H. Pewsey, 
London. 

21,825. MAKING Firevicnrers, J. W. and A. E. Fitch, 


mdon. 
21,826. CLamps for TenTERING Macurings, J. C. Fell.— 
(The Winsor and Jerauld Manufacturing Company, 
United States.) 
21,827. Means for TURNING Paper SueEets, C. F. Forste, 
mdon. 
21,828. MANUFACTURE of Nitric Acip, G. Pauling, 


ndon. 
21,829. Steet Smettinc Furnaces, 8. Surzycki, 


mdon. 

21,830. Water Coottnc Tower, W. Ostendorf, 
Kingston-on-Thames. 

21,831. Etectric Arc Lamps, W. J. Davy, London. 

“, Means for Propuctna Ozone, J. D. Marshall, 

mdon. 

21,833. SHart Coup.ines, R. Steinhaeuser, M. Bauer, 
jun., and A. Horch, London. 

21,834. Printinc Macuivgs, T. Franks, J. H. Lingard 
and J. Cowley, London. 

21,835. Hegxs, A. Briggs, London. 

21,836. ManuracTuRE of Packine Boxgs, N. G. Séren- 
sen, London. 

21,837. Drip Preventer for Taps, D. Batcock and W. 
Ayers, London, 





21,838. Makino LeatHeR ARTICLES, B. J. B, Mills.— 
(C. Bonnardel, France.) 

21,839, DiscHaRGING the Contents of Masu Tuns, T. 
Meacock, London. 

21,840. Mosaic Steps, L. Schlentheim and Diespeker, 
Limited, London. 

21,841. Drittinae Macuines, J. G. Lorrain.—(The 
Ingersoll Sergeant Drill Company, United States.) 

— er J. G. Lorrain,—(B. H. Tyler, 

ndva 
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21,843. SCREW-FASTENING Bortrie, T. W. Hopley, 
London. 

21,844. Wire Martrressss, R. P. Taunton and R. E. L. 
Evans, Birmingham. 

21,885. SIGNALLING Apparatus, T. Beahon, Liverpool. 

21,846. ELECTRO-DEPOSITION of MgTaL, W. Bate, Bir- 
mingham. 

21,847. Mgrcerisina CLorn, 
chester. 

21,848. Decreasine the InFLAMMABILITY of Corron 
Fisres, C. A. Burghardt and J. T. Reid, Manchester. 

21,849. TeLEscopic Mgasvrina Rop, W. Forbes, Glas- 


J. Downham, Man- 


gow. 
21,850. Cask for Hotptne Fisu-nooks, D. N. Lennox, 
jlasgow. 
bg Feepers for Printinc Macurines, W. Carter, 
Ww, 


21,852. SHoTr_e-BoxE3 of Looms, J. T. Anderton, 
Manchester. 

21,853. HackLine Macarngs, J. V. Eves, Manchester. 

21,854. Typewriters, F. J. Denham, Southampton. 

21,855. AN ExecrricaL Inpicator, D. Wells, Edin- 


burgh. 

21,856. Automatic Musica, InstruMENTS, B. Fowler, 
Liverpool. 

“a> Harness Guarp, L. G. Lyne, Caistor, Lincoln- 
shire. 


21,858. Sautries for Weavinc Purposss, J. Wadding- 
ton, Bradford. 
21,859. Gotr Batt, C. J. Jacobs, St. Helen's, Isle of 


ight. 

21,860. Means of VENTILATING SILK Hats, T. Ogden, 
Manchester. 

21,861. INCANDESCENT Gas Mantes, C. H. Worsnop, 
Halifax. 

21,862. Motor Cycie Foot-rest, G. H. Allison, East 
Boldon, Co. Durham. 

21,868. Ropg Cuips, E. Williams and T. Taylor, Liver- 


poo 
21,864. CycLE FREE-WHEELS, G. W. Scaife, Helperby, 
Yorks. 
21,865. MetHop of Drepoinc for Mareriats, W. P. 
English, Hull. 
— Piates for Boots and Ssogs, A. G. Leach, 
u 


21,867. VaLves, G. Cockburn, Glasgow. 

21,868. Extracting Sanp from Borg-Hoigs, F. H. 
Glossop, Leeds. 

21,869. ConstRucTING Jornts of Pipes, A. Austin, 
Bedford. 

21,870. Fotpinc Tapie, S8., G., and A. Radcliffe, 
Manchester. 

21,871. Curp Knives, J. Jones and 8. Pond, Blandford, 
Dorset. 

21,872. Batt Pickinac-up Appiiances, E. A, Jeffreys, 
mdon, 

873. PLATEN PRINTING Press, A. Joisten, London. 

874. Looms for Wsavinea Faprics, F. 8S. Hamel, 
Manchester. 

21,875. Fastenina for a Twistep Bett, T. A. Smith, 
Gloucester. 

*—- PAWNBROKERS’ NUMBERED Tickets, H. Booth, 

ull, 
21,877. Manuracrurge of Biockx Ics, E. Barrath, 
mdon. 

21,878. Makina Foops containing Casgrn, J. R. Hat- 
maker, London. 

21,879. Saucepans, J. Emery, London. 

21,880. CoNsoLIpaTING Sanp into Lumps, T. Rouse, 


21, 
21, 


ndon. 

21,881. Binpgrs, A. J. Boult.—(W. G. and H. S. Jones, 
United States.) 

21,882. Exectric Inpicatinc Apparatus, A. Duven- 
beck, London, 

21,883. Preces of Tas_e-service for BeveracEs, F. 
Krug, London. 

21,884. Leporrs, A. J. Boult.—(W. G@. and H. S. Jones, 
United States.) 

21,885. Lamp Hotpgrs, J. H. Hawksworth and D. R. 
Broadbent, London. 

21,886. Sugars, O. Bors, London. 

21,887. Motor, G. Cardosa, London. 

21,888. ELecrricaL DuisTRIBvTIoN, 
London. 

21,889. CHitpREN’s CHairR Tapies, F. B. Perkins, 

mdon. 

21,890. Corn-FREED Macuings, G. Morgan, London. 

21,891. Forminc Pieats, W. T. Crampton and H. 
Barran, London. 

21,892. LirgE-sAVER, R. Robey, London. 

21,893. Lamp SHapgs, A. Emanuel and Sons, Limited, 
and R. Davidson, London. 

21,894. Inpicatine Compass Ponts, J. W. Hayward, 
London. 

21,895. SticNaALLING Devices for Raitways, J. Sdcek, 
Liverpoo! 

21,896. CLEANING and WasHING Grarn, W. Rowlandson, 
Live 1. 

21,897. Layorven Macuings, W. P. Thompson.—(G@. A. 
Bates, United States.) 

21,898. SHUTTLE - CHANGING Looms, W. H. Baker, 
London. 

21,899. Storina Soap, E. Heitz and A. H. Hazard, 


B. G. Lamme, 


mdon. 
21,900. Neck-tizs, C. W. T. Davies, London, 
21,901. AccumuLaTors, P. Schmidt and C. Fabre, 


London. 

21,902. Bacs, G. and P. Huppe and V. Bender, 
/ondon. 

21,903. Rerinrorcep Concrete Construction, J. Blanc, 


mdon. 
21,904. MetrHop of Preparine Serum, W. P. Dunbar, 
London. 
—_ SELF-LEVELLING Capins for Suips, E. Beabey, 
ndon. 
21,906. Ovens for Sutps, E. Beabey, London. 
21,907. AvomENTING the LeveRAGE of PEDAL CRANKS, 
C. Croslegh, London. 
21,908. Makinc Botries and Boxss, A. Beran, 


ndon. 

21,909. Steam Torprnegs, J. N. Paxman and T. 8. King, 

mdon. 

21,910. Knives, E. Kaufman, London. 

21,911. Knives, E. Kaufman, London. 

bay tw TRANSMISSION of Power, H. C. A. F. Leneveu, 

mdon. 

21,913. ALTERNATING-CURRENT Morors, L. Schiiler and 
Ferranti, Limited, London. 

21,914. Recutation of Dynamo ELEctTric Macuings, 
H. H. Lake.—(General Electric Company, United 
States.) 

21,915. AsBESTOS MANUFACTURE, 
Kron, Germany. 

21,916. ALtzums, F. Windsor, London. 

21,917. Process for Repropucinc CaRvines, A. 
Pourlier, London, 

£1,918, FLUID-DRIVEN MotTIve-powEeR Enaings, C. 
Phillips, London. 

21,919. Buspine Fars Tickets in Packets, H. D. Black, 
London. 

21,920. Caninet Construction, 8. G. Browne, London. 

21,921. Hoop Device for Coupiinc Pirgs, E. Wirtz, 


G. B. Ellis. —(z. 


London. 
21,922. Motor Cars, C. M. Browne, London. 


9th October, 1902. 


21,923, FLANGED Bossrns, N. D. Walker, Bradford. 
21,924. Tue Bonniz Rerivy Psy, R. A. Josty, Cardiff. 
21,925. MANUFACTURE of CyciEs, T. Cronan, London. 
21,926. Sgats for TRamcars, R, H, Mitchell, Halifax. 





ee} 


21,927. CompinepD RECONNAISSANCE Casz, C, , 
Camberley, Surrey. ivan Jona, 

21,928. Brake for Rattway Wacons, C. W. Emmett 
and W. G. Smalley, Earlestown, Lancashire, 

21,929, INcREASING ILLUMINOSITY of Gas FLAMES, G. 
Marshall and H, Kilby, Birmingham. ai 

21,980. CANDLE-HOLDERS, EK, Vanghen, Birmingham 

21,931, GgaRino, G. F, Newman and G, H. Bird, Bir. 
mingham. P 

21,932. PHorocRapHi() Mounts, M. and R. Ballantine, 


ow. 
a. Sewine Macuings, W. U. and J. R. U. Morton 


lasgow. 

21,934. CatcHina the BALLs in Prna-Pono, C. Stroud 
Birmingham. . 

21,935. PLua Boxes for Eectric‘Licutixe, G. Smith 
Manchester. 

21,936. Steam GENERATORS, J, G. A. Kitchen and L, p 
Perkins, Manchester. F 

21,9387. CastiINc HgarTers, 
Stafford. 

21,938. AUTOMATIC 
London, 

21,939. Tetescope CoL.Lar Srup, W. 
Dunfermline, N.B. 

21,940. TRamcar Starrcasg, E. Smith and E. Fletcher. 
Liverpool, ' 

21,941. Stoppers for Borrixes, R. Gwinnett, Wolver. 


R, Brown, Eccleshall, 


Suspension, F. J. Turquand, 


and G. Kier, 


mpton. 
“— Ovtsipg Tramcar Seats, W. Jackson, Brad. 
ord, 


21,943. Cycig Stanps, J. Norval, Glasgow. 

21,944, Asgptic Stanps, A. Brown, Glasgow. 

21,945. Fixep Beit Mountsr, A. Godfray, St. Andrews. 
Guernsey. : 

21,946. Pina-Pona Sanpat, H. G. Longford, Sparkhil! 
Birmingham. : 

21,947. Gotr Batis, T. McClelland, jun., and W, 
Caropbell, Glasgow. 

21,948. Winpow Hoipgrs, A. D. 8. Dalgliesh, Liver. 


pool. 

21,949, TRAVELLING Ovens, J. Vicars, sen., T. Vicars, 
and J. Vicars, jun., Liverpool. 

21,950. ADMINISTERING MeEpICcINE to Horses, J, P, 
Dryden, Halifax. 

21,961. Tramway Lyngs, F. N. Eastwood, Halifax. 

21,952. EtecrricaL SIGNALLING on RaiLways, J. W, 
Tunstall, Liverpool. 

21,958. ATTACHMENT to PHONOGRAPHS, J. W. Myatt, 
Burslem. 

21,954. Preventinc Reritiinc of Boiries, H. W. 
Hepburn, Perth. 

21,955. Automatic Coup.ine, W. J. Bakor.—(D. Grevns 
bury, North Coast Line, Australia.) 

21,956. Hanpies of Toors, D. Yardley, Stamber Mills, 
near Stourbridge. 

21,957. Prgumatic Tirgs, M. C. Clutterbuck, Brighton, 

21,958. Lip for Mik Cuury, J. G. Johnson, Uttoxeter, 

21,959. Rgactinc Srrinc Box, R. Fisher and R. 
Herbert, Pontypool, Mon. 

21,960. Motors, ENGINES, or VELOCIPEDE?, A. Hunnable, 
Hawkhurst, Kent. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 





696,770. Stream Borrer, 4. Spencer, London, Eng- 
land.—Filed July 18th, 1901. 

Claim.—In a steam boiler, the combination of an 

upper steam and water vessel having a stepped lower 





side, an upwardly-extending water box having a 
stepped inner side, and water tubes connecting the 
stepped sides of said vessel and box. ~ 
696,795. AxtaL Frow Turse, N. &. Bok and T. R. 
Robsahm, Stockholin, Sweden.—Filed Janwary 25th, 
99, 


Claim.—An axial flow turbine having a plurality 
of concentric circles of buckets situated in the same 
radial plane, and having for each circle of buckets an 
inlet for a fully expanded driving fluid at one side, 
and a discharge outlet for same to the exhaust on the 
opposite side, the inlet for one circle of buckets being 


= 















































situated on the same side with the outlet for another 
circle, whereby the same driving fluid passes but once 
axially through the turbine, for the purpose of absorb- 
ing and transmitting the maximum energy of the 
driving fluid with one turbine body, substantially as 
set forth, 
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THE ELBERFELD SUSPENSION RAILWAY. 
No. I. 

Tus railway serves the local traffic of the two towns | 
Barmen and Elberfeld, along with the western suburbs of | 
the latter, Sonnborn and Vohwinkel. These originally | 
separate Villages form now one mass of houses, | 
factories, and warehouses, stretching nine miles east and 
west along a deep valley bordered on either side by | 
steep, wooded hills, some thirty miles east of Diisseldorf. | 


| 


Sonnborn and Vohwinkel were the smallest of these | 
villages, and they are now being developed into an | 
| within the boundaries of private property. There are 531 


extensive and picturesque residential quarter. They are 
favoured by the situation in their midst of the Zoological | 
Gardens, whose wild woods slope far up the mountain 
side, and which are populated mainly by a few tame 
geese and rabbits. The separate municipalities of Elber- 
feld and Barmen are bitterly antagonistic, and the fine 
new Elberfelder town hall is a source of deep and gloomy 
crief to the Barmen town councillors, while the Elber- 
felder manufacturer and shopkeeper strive to maintain a 
disdainful attitude towards the Barmen Riihmeshalle, or 
Valhalla, and affects unconcern as to the merits of 
the Barmen poet, Ritterhaus. The Bermen end of 


the suspension railway has been the last to be built, | 


and the subdued wrath of Barmen occasioned by 
this fact became splenetic when it was found that the 
architecture of the Barmen suspended stations was of 
less beauty, albeit of greater solidity and comfort, than 
those of Elberfeld, and has recently blazed into a raging 
and foamy storm of voice and pen on the discovery of a 
deep-laid conspiracy whereby electric current is to be 
supplied to the Barmen sections of the railway from the 
Elberfeld Central Station. Tartarin de Barmen threatens 
to spread out his lion skin to the extinction of Elberfeld, 
while Elberfeld stolidly continues to lay feeder-cables, or, 





giving an average distance between them of °45 mile. | 
The longest distance is ‘69 and the shortest -19 mile. 
Sacunting stoppages the average speed is 14 miles per | 
nour. 

Figs. 1 and 2, below, give a plan and a section of the | 
whole length. The steepest gradients are encountered in 
running into the western terminus, where 40 and 30 per 
1000 gradients have to be climbed. From the eastern | 
terminus to Sonnborn Station the railway is erected over 
the river Wupper, right of way being granted free of cost, 
while -€5 has been paid for placing each abutment- 
foundation for the arch supports wherever these are 


of such abutments on either side of the railway. From 
Sonnborn to Vohwinkel, a distance of 14 miles, the line 
follows the high road, being suspended over it by a form 
of arch different from that used over the river. 

The river Wupper is naturally a pure stream of whole- 
some water, harbouring in its pools and rapids fish of 
many sorts, and in the beautiful hill country immediately 
above Barmen it still retains this character. Through 
the two towns it strives to resume its limpidity every 
Sunday afternoon; but on Monday morning becomes 
again black, red, yellow, green with the floods of filth 
poured into it from a thousand busy factories. Through- 
out the week it emits a great variety of stench not to be 
surpassed in unpleasantness elsewhere in Europe. We | 
have not learnt what were the private opinions and | 
feelings of the poet Ritterhaus upon this subject, but in 
any case they have not been recorded in published verse ; | 
and, although upon this and upon the new suspended | 
railway are based the fame of the district throughout the 
Fatherland, we find no reference to the matter in the 
Barmen Riihmeshalle. Certain it is that many of the 
chemical fumes floating along this tortuous stretch of | 
pitchy liquid will in time vigorously attack the steel | 

















| average covering stoppages. 


| whose diameter is 3ft. 


watt-hours per ton-mile, the car being loaded to 14°6 tons 
and being run over 9} miles with 24 stops at 19 miles 
per hour average speed, including stops. This is equi- 
valent to 31°6 horse-power for a 16-ton load, or 2 horse- 
power per ton load at 20 miles per hour, reckoned as an 
e energy measurements 
were, we understand, from central station records, the 
voltage being here normally 600. 

During starting the normal acceleration is *8 m., or 
2°65ft. per second per second. The current then taken 
averages 100 ampéres and ranges between 90 and 130. 
The motors are Schuckert 4-pole. with an armature 
resistance of 0°57 ohm. Each is reckoned as of 36 
nominal horse-power. These are geared by spur gear- 
ing—the pinion of phosphor bronze and the wheel of 
cast steel—in the gear ratio 4 to 1 to the driving wheels, 
The armature diameter is 144in. 
and it runs at 850 revolutions per minute for a speed of 
223 miles per hour on the rails. Series-parallel controllers 
are used, but the parallel connection is not at present used, 
and will not be used until running at the authorised 
speed of 32 miles per hour is commenced. The starting 
resistance is 4°86 ohms divided in seven steps, the con- 
troller giving 7 steps in series, 7 in parallel, and 7 for 
braking. Ata uniform speed of 224 miles per hour the 
current, taken in series through the two motors, averages 
20 amperes. Reckoned at 550 volts, which is about the 
average between the motor terminals, this is 15 horse- 
power, or approximately one horse-power per ton load. 
The braking retardation is 34ft. per second per second. 

Considering the speed of travelling, it is needless to 


| point out that these figures prove this system to be an 


extremely economical one in the use of power. The 
reason of this economy will be apparent from the con- 
structional description given below. The prime cost of 
construction is also much lower than might be expected 
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Figs. 1 and 2—PLAN AND SECTION OF THE ELBERFELD SUSPENSION RAILWAY 


in the language of Thackeray, “ goes on making bread 
and butter,” while the Barmen Werther gnaws his heart- | 
strings to the point of rupture. 

Two years ago, when the building of this line was 
commenced, a fairly full description of the structural part 
of the undertaking as then designed was published in the 
Zeitschrift des Vereines Deutscher Ingenieure, and quite 
recently an English journal reproduced in outline some 
parts of this description. The line has, however, been 
built bit by bit, and each portion has been brought into 
use as it was finished. The experience thus gained has 
led to very many improvements being adopted in the 
construction of the later sections, and also in the 
construction of the carriages and driving gear. The | 
process of perfecting the design may be taken as not yet 
complete, and wherever the next railway on this prin- 
ciple be built there will be reaped the benefit of the full | 
experience gained by the observations made at Elberfeld. 
For instance, it is probable that a different form of track 
girder will be adopted, and the design of one is now being 
studied in the light afforded by the measurements of the | 
various items of deflection and distortion actually pro- 
duced in the triangular Rieppel truss used in Elberfeld. | 
In this article we will not attempt to describe proposed 
future developments; but, on the other hand, we will | 
illustrate the newer constructive details to the exclusion 
of those that have been already superseded. This has 
not yet been done in any German, English, or American 
publication. 

The cars are not yet running on 23 miles length from | 
Rittershausen—the terminal station at the Barmen end. 
The constructional work on this part is now being very | 
rapidly finished, and will be complete within a few days | 
of the publication of this article. The heaviest traffic 
will be over the first four miles from Rittershausen. 

_Yor more than a year a regular service from the | 
Vohwinkel terminus, through Elberfeld to near its east | 
end, has been maintained at from three to ten minutes 
interval, the trains being alternately of one and of 
two cars, and occasionally of three and even four 
cars. The fares are based upon the scales of 2 and 3 
pfennige per kilometre, or about } and ,%, English penny 
per mile, for second and first class. ‘The maximum speed 


between stations is normally 20 miles per hour, but is 
actually frequently 24 or 25 miles. The normal stop is 
of 15 seconds duration. The total length is 8} miles, and 
in this length there are, including the termini, 20 stations, 





| for 82 passengers, with standing room for 14 more. Fully 


| about 600 1b. and 500 Ib. per passenger carried. 


structure of the suspended railway, and that its preser- | 
vation from corrosion will be more than ordinarily | 
expensive. 
The population of the two towns and their suburbs is 
at present 310,500, and that of Elberfeld increased over 
30 per cent. between 1885 and 1895. The main railway 
from Diisseldorf to Hannover runs through the valley, 
serving this district with no less than eight stations, and 
electric tramways intersect it in all directions. Never- 
theless the new suspended railway carried in July of this 
summer 368,177 passengers. In June the traffic was | 
slightly larger, and in August it was 377,071. In July the | 
total car-miles run was 70,483, of which 6563 was run in 
shunting and empty returns, and 63,920 in passenger 
carrying. This is equivalent to 5°76 passengers per car- | 
mile. The actual receipts for the same month were 
£1978, or 7°48d. per car-mile, giving an average fare paid 


| of 1:29d. In August the receipts were £2114. The highest 


receipts in one day have so far been £176. Sundays 
generally yield from £100 to £150, and Wednesdays £60 
to £80. The worst day’s receipts are about £40. On | 
Sunday afternoons the cars run packed ful). 

Each motor car weighs 12-2 tons empty, and has seats 


loaded it thus weighs over 16 tons. The trailer cars weigh | 


| 11-2 tons empty, and each takes 50 seated and standing | 


passengers, and thus weighs about 15} tons fully loaded. 


The motor and trailer cars therefore weigh respectively 
This is | 


greatly under the weight per passenger of the cars 


on | 
| tunnel electric railways, and not much more than that | 


of electric tramcars without upper deck. At present 26 | 
cars are on the service, and this number will be increased 


| to 60 when the traffic on the Barmen end is developed, | 


when a 24-minute service will be run. 
During the above month of July there were used a 
total of 97,260 kilowatt-hours of 600-volt continuous 


| current, of which 19,260 went in lighting, signalling, &c. 


&e., and 78,000 in car motor driving. This means 
1-106 B.'T. unit per car-mile in car driving, and 1:380 per 
car-mile over the whole service. The cost of the current | 
as fed into the line being 1°14d. per unit, the latter figure 
amounts to 1°57d. English per car-mile. Recent direct | 
measurements made under the direction of the well. | 
known engineers Koepsche of Hannover, A. Goering of 
Dresden, and von Borries of Berlin, gave a current con- 
sumption of only 1°075 B.T. units per car-mile and.73°7 


from a first consideration of the general plan of the 
design. From drawings and photographs, we. ourselves 
derived a first impression of much greater heaviness than 
actually exists. Our first glance at the actual structure 
largely modified our previous idea of the probable costli- 
ness of construction. When painted cream colour or 
light blue, the whole has a very light appearance, and 
would appear still very much lighter were it relieved of a. 
very unnecessary plank flooring that has been laid for the 


|use of workmen, and in order to provide means of 


“escape ” for passengers on the occurrence of accidents 
which have never yet occurred in the course of twenty-one 
months’ working. A single 10in. plank way would serve 
these purposes better than the present 12ft. wide road- 
way made of narrow planks with spaces between them 
wide enough at many places for the foot to slip through. 
The removal of this foolish roadway would leave the 
structure infinitely less obstructive to the passage of 
light than any other overhead railroad yet built. 

The average span between supports of the longi- 
tudinal girder carrying the rails is 30 m., or 100ft. For 
this span the girder weighs exactly 21} tons, or 480]b. 
per foot run. The total iron and steel in the construc- 


| tion, including the supporting arches, but excluding the 


stations, weighs 7571lb. per foot run over the river, and 
7101b. per foot run over the high road. The supporting 
arches are of two main kinds, the one rigid against longi- 
tudinal horizontal bending forces and firmly anchored to 
its foundations, the other rocking on ball-joint foundation- 
abutments, and thus giving freedom. of longitudinal 
motion due to temperature-expansion, &c. The anchored 
arches weigh 30 tons each in the form used over the 


| river, and 22} tons each in that used over the high road. 


The free-rocking arches weigh from 9 tons to 10 tons 
each, according to their height, which ranges from 40ft. 
to 50ft. 

The cost of the whole constructional work, including 
foundations, but excluding stations and electrical equip- 
ment, has been £42,650 per English mile over the river, 
and £30,400 per mile over the high road. This cost 
includes the £5 payment for each foundation block 
mentioned above. The cost of the stations has varied 
considerably, according to situation and size, being as 
low as £2000 at some places, £6500 at Déppersberge, 
which is the most important intermediate centre of traftic, 
and £42,500 at the Vohwinkel terminus. This last sum 
covers the turning loop, switches, car stable and sidings 
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into this, and the extensive workshops, but does not 
include the manager's office, which is situated at this 
terminus. 

The cost of the electrical ‘equipment of the 8} miles 
length of double track has been £2400 per mile, this 
including main feeders, contact rails, block signal system, 
and telephone service, as described below. Each motor 
car has cost £835 plus £615 for the two motors and 
complete electrical equipment. All these costs are 
rauch higher than they will be in future erections on this 
Langen system. This has been practically an experi- 
mental, or at least a pioneer line, and the various improve- 
ments effected in the design since the construction was 
commenced have necessarily raised the cost by interrup- 
tion in the completion of plans first arranged. 

The current is supplied from the main Elberfeld Central 
Generating Station, from which all the electric lighting 
of the town is done. This station is already equipped for 
fully 50 per cent. more work than it has yet been called on to 
do, and it is laid out in view of large future extensions. 
At present it contains eight Cornish boilers of 1100 square 
feet heating surface each, and four Babcock and Wilcox 
water-tube boilers, each with two fire-grates and 2500 
square feet heating surface, and each with two fore-and- 
aft steam drums. These are fed with water from the 
town mains, and Green’s economisers keep down the con- 
sumption of water, which is paid for at the rate of 5°35 
pence per 1000 gallons. The feed pumps are electric 
driven by Schuckert 14ampéres x 600 volt motors, about 
74 ampéres being taken to drive one pump, of which there 
are four. The coal at present used is Westphalian, of 
about 13,300 Fah. heat units calorific value, which costs 
at the station 12s. per ton. The boiler pressure is 12 
atmospheres (175 Ib. per square inch), and the maximum 
engine indicated horse-power 6000. This is supplied by 
two 1500 horse-power horizontal twin compound Sulzer 
engines of 1899 design, with four-seated drop-valves and 
cranks 100 deg. apart, and running at 94 revolutions per 
minute; and by two Parsons’ steam turbines each of 
1250-kilowatt generating capacity. The Sulzer engines 
each drive a Brown Boveri 1000-kilowatt alternator at 
4000 volts with a 60 horse-power by 100 volt exciter at 
one end of the crank shaft, along with a fly-wheel and a 
Schuckert continuous current dynamo at the other end, 
generating 470 to 1420 ampéres at 600 to 720 volts. 
Each Parsons turbine carries a 4000-volt four - pole 
alternator, with laminated magnet cores. These have 
been so far used only on winter night duty. They 
are said to consume 19 Ib. steam only per kilowatt-hour. 
The frequency of the alternating current, which is single- 
wi is 60. The plant includes storage batteries of 600 

ilowatt-hour capacity. The Schuckert dynamos supply 
the continuous current to the suspension railway direct 
at 600 volts without transformation. The drop between 
dynamo and car-motor averages somewhere about 
50 volts, but at the more distant points during the 
acceleration of a heavily-loaded two-car train it runs up 
te 150 volts, and even more on the steep incline between 
Sonnborn and Vohwinkel. 

It will be noted from Fig. 2 that 90m. = 800ft. radius 
of curvature occurs at fifteen places along the line, 85 m. 
at one place, and 75m. = 250ft. at two others. The 
800ft. and 250ft. curves have been very frequently run 
through at a speed of 50 kiloms. = 82 miles per hour. 
This speed is not at present used for the ordinary public 
traffic, because the controllers have not been designed for 
the current required for the acceleration needed to 
attain this speed between stations so closely spaced 
as upon this line; but the present writer has run 
through these curves at 28 miles per hour without perceiv- 
ing any, even the slightest, inconvenient effects from centri- 
fugal force. Indeed, at the faster speeds the cars seem 
to round the curves more steadily and smoothly than at 
lower ones, and this for a reason which will be explained 
below in connection with the mechanical construction of 
the bogie. In the turning loops at the termini the radius 
is only 30ft. These loops are rounded only, of course, at 
slow speed—at from two to three miles per hour. 

The numerical results given above as to cost of con- 
struction, mechanical efficiency, and working expenses 
prove that the system is a new departure in railway 
design of sufficient importance to merit careful study of 
its details. Especially when it is considered that these 
results have been reached in the first attempt at practical 
working, on what must be looked on by the engineering 
profession as to all intents and purposes a first experi- 
mental line, it is clear that Eugen Langen’s invention 
affords a fair prospect of a useful, and perhaps even a 
brilliant, future. Before, therefore, describing the most 
recent improved details, a few words of general explana- 
— ~~ advisable. These are reserved for a future 
article. 








COST OF ROAD MAINTENANCE AND 
ROAD MAINTENANCE EFFICIENCY. 
By W. Worsy Beaumont, M. Inst. C.E. 


Various questions relating to cost and methods of 
maintenance of the trunk and secondary roads of this 
country have grown in importance with the rapidly 
growing population and increased use of the highways. 

The yearly accounts, which are sometimes accessible, 
give some information which is of vaiue, but would be of 
more valueif more complete and uniform. It is desirable 
that it should be possible to compare similar roads on 
which similar materials are used, but in different ways or 
of different sizes, or roads with dissimilar materials 
used in stated similar methods and times, and frequency 
of repairs or patching. The total cost of different roads 
seldom gives any useful guide to anything but the total 
expenditure for different roads as structures, without any 
reference to the amount of work done by the road as a 
carrier of vehicles, 

The usual method of comparing the average cost of 
maintenance of different main roads, namely, by their 








total cost 


miles of road 
between the sufficiency of the expenditure on roads of 
different districts, nor of the quality of the road making, 
or of the materials employed. No such comparison can 
be of any use which disregards the traffic or the amount 
of wear to which the roads in different localities are 
subject. 

I would suggest that this should be taken into account 
by some such method as the following. The yearly 
accounts would then show by whom the roads are best 
maintained, both as to method and as to workmanship 
and materials. 

Assume an arbitrary unit of traffic, such as the passage 
over a given road of 100,000 vehicles of all kinds, this to 
be taken as unity or 1, so that if the number be 165,000, 
the unit would be 1°65, #.e., 1°65 hundreds of thousands, 
or if the number be 765,000 the unit would be 7°65. 

Then, as usual, the cost of labour, materials and 

total cost This 
number of miles of road. 
gives outlay per mile on a road merely to keep the road 
in existence as a means of transport, whether the road be 
good or bad, and it affords the means of comparing the 
cost of any particular road over a series of years. 

It is not, however, of any use for comparing cost in 
one district with that in another, or of one kind of road 
making and repairing with another, any more than the 
cost of maintenance of a railway with four trains per day 
can be compared with that of a line with forty trains per 
day, or of a line with slow traffic with another of fast 
traffic. For a proper comparison we must have not 
simply the mileage cost, but something approaching to 
the train mileage cost of the permanent way on a railway. 
The nearest to this that we can get is the number of 
vehicles passing through at given places counted a few 
times per year. This will give an arbitrary unit such as 
I have suggested, and by its aid we can get the cost and 
comparative cost of the roads in proportion to the work 
they do or the transport facilities they afford. We shall 
then have cost of road per unit of traffic, and, putting 
N = number of hundreds of thousands of vehicles, we 
have :— 


affords no means of useful comparison 


supervision would be 


= total cost _ 
miles of road xX N 
_ cost per mile 


Cost of road per unit of traffic = -, or 


a 


Thus, total cost = say £52,800; miles of road, 176; cost 


per mile of road = ee a £300; and if the traffic 





176 
= 750,000 vehicles, cost of road per unit of traffic = 
£52,800 = £40 


176 miles x 7°5 
If the cost per mile in another district be also £300, 
but the traffic only 875,000, then the earning value 
of that road, or its cost per unit of traffic, would be 
£52,800 £300 Sola Zi 
rte etait —_ oneness ee th ’ 
6 x 8°75 3°75 £80, showing inferior method 
material, or workmanship. But under the commonly 
employed comparison of net cost only both these roads 
would appear to be the same, and the man that main- 
tains the bad roads and used the bad material would get 


‘the same credit as the man who used better material, 


method, and workmanship. 

There.is, however, another and a very important item 
to be taken into account, namely, the maintenance of a 
good surface, or the smoothness of a road. This is 
important for three reasons, namely (1), the better the 
maintenance of the surface by ‘constant attention the less 
will be the ultimate cost of road making and mainten- 
ance; (2), the better the maintenance of the surface, or 
the more nearly it approaches the best of its kind, the 
less will the wear of the road be by the passage of 
ordinary wheeled vehicles; (3), wheeled vehicles cannot 
damage rough road surfaces without damaging themselves, 
and the rate at which the hammering, jolting, shaking, 
and vibration destroys wheels, fittings, body joints, and 
varnish, is only really appreciated by cab owners and 
coachbuilders and repairers. Every macadam road as 
ordinarily made and rolled, especially when the metal is 
used in large sizes, as on the Thames Embankment, tends 
to and does rapidly develop soft places, which, being 
always left to go from bad to worse, form closely recur- 
rent hollows. These are rapidly enlarged and deepened, 
and the road soon becomes destructive to itself and 
everything that passes over it. The whole road has to 
be re-made at enormous expense, which could be avoided 
by intelligent stitch-in-time mending. It will yet be 
realised by those in whose charge the roads are vested 
that continued small judicious expenditure on repairs, 
with suitable material, will ultimately save immense 
sums, transport will be greatly facilitated, and tram lines 
in towns, with all their dangers and obstructiveness, 
become vilenesses of the past. 

Meantime smoothness of surface must be encouraged 
and taken as a factor in the comparison of roads and 
road maintenance costs. For this purpose the foregoing 
method of comparison may be supplemented by a formula 
which shall include smoothness as ascertained occasion- 
ally by means of an instrument such as the viagraph, or 
by a graphic recording apparatus attached to a motor 
carriage and having a pencil operated by the front-wheel 
springs. 

Numerous records have been obtained by means of the 
viagraph, and a really satisfactory surface as shown by 
its diagrams might be taken as unity, and a bad surface 
might be taken provisionally as 0°5. 

Inasmuch as the road maintenance cost per unit of 
traffic as above found, modified by a factor of smooth- 
ness, would give a value bearing a direct relation to ease 
and cost of haulage, it would represent road efficiency 
with relation to cost. For this purpose, putting C as a 
constant for smoothness derived from viagraph diagrams, 
and haying a value of from 1 for good surfaces down to 
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0:5 for bad surfaces, we should have for road cost and 
efficiency 
total cost cost per mile 
miles x N x C 1 to 
which, taking unit smoothness, would leave the last. 
mentioned examples of £40 and £80 unaffected. 
but with C 0°8 the road efficiency cost would be 


a £50, instead of £40, the cost of the good road 


7°75 X 0°8 
with well-maintained surface. 

The foregoing figures are merely illustrative, and not 
necessarily actual examples of cost. They are sufticient 
to indicate how expressions may be simply obtained and 
employed for showing (1) the cost of roads per mile with 
reference to the traffic they convey ; (2) the cost per mile 
with reference to the traffic conveyed and to smoothness, 
and thereby traction resistance, and indirectly vehicle 
repairs. 

It may be urged that the widths of roads should enter 
as a factor in arriving at the above index values of cost 
and efficiency. This, however, would needlessly compli- 
cate the matter, as by far the larger proportion of our 
main roads are of much the same average width, and in 
many places where more than average width prevails a 
larger N also obtains. Traffic density would be better 
than traffic numbers, but this does not appear to be really 
necessary for sufficiently approximate comparisons, 
except in different streets in towns. 











THE DESIGNING AND EQUIPMENT OF 
BLAST FURNACES. 
By Jno, L. STEVENSON, 
No. IvV.* 

Aut the furnace sections previously illustrated are 
taken from actual practice. Most of them have given 
very satisfactory results as to make and endurance. The 
following particulars of the vital parts of a blast furnace 
and plant will be appreciated as giving at once the requi- 
site power and capacity of each part named, and will be 
found to correspond with many of the sections given, and 
also with the diagrams and outline sections given later on, 
which are compiled from existing practice. Those fur- 





-0*90 0° Furnace 
Cleveland. 1880 


Fig. 24 


naces which approach nearest to the outline sections on 
Fig. 28 have given the best results. 


Nominal Capacity of the Different Features of Blast Furnaces and 
Liquipments. 


200 Tons FURNACE. 


16 Scale. 


Tons. 
Furnace .., 17ft. x 75ft. = 216 
Bosh ... ... 17ft = 216 
Tuyeres 8 6}in. dia, = 195 
Stoves 4 18ft. x 65ft. = 24,926 sq. ft.each = 22) 
Engines 2 42in. x 84in. x 60in. x 37 revs. = 202 
Hearth 9ft. 6in. x 7ft. = 60 





* No, IIL appeared October 10th. 
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260 Tons FURNACE, 

Furnace 18ft. x 80ft. 
Bosh ... 18ft. , : 
Tuyeres 10 64in. dia. 
Stoves 4 20ft. x 60ft., 30,158 q.ft. each 
Engines 8 42in. x 84in. x 48in, x 40 revs. 
Hearth 10ft. 6in. x 7ft. 6in. 





Furnace 
Bosh 
Tuyeres 
Stoves 
Engines 
Hearth 


‘ 


21'0° * 62' 0 Furnace. 
Barrow. /885. Scale. 


Fig, 25 


360 Tons FuRNACE. 
20ft. x 90ft. 
20ft. 

14 _ dia. 

4 20ft. x 7O0ft., 
3 42in. x S4in. 
11ft. 6in. x 8ft. 


39,960ft. cach 
x 60in. x 43 revs. 






































Furnace 
Bosh ... 
Tuyeres 
Ghowas 

ingines 
Hearth 





19'0’« 78.0°Furnace Cleveland 


neScale 
Fig 26 


480 Tons FURNACE, 
_ x 100ft. 


ie Tin. dia. 

4, each of 53,280 sq. ft., or Hg tons 
4 45in. x 84in. x 60in. x 4 

12ft. Gin, x 9ft, 


260 
260 
260 
268 
264 

65 


Hunnny 





= 360 
= 360 
= sel 
= 365 
= 360 
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480 


480 
480 
480 
120 
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wun 





The details given above are all worked out from the 
tables and diagram, with the exception of the height of 
the crucible. This can always be obtained, as the 
diameter of the hearth added to the height of the well 
should never exceed the diameter of the furnace bosh. 

Blowing engines.—The table of blowing engines given 
below shows the sizes, speed, and air discharged per 
minute at the speeds given. It also contains in the last 
column the duty in tons per day for which the engine is 
suitable, either for anthracite coke or charcoal practice. 
This is, of course, the lowest computation for each, as 
the duty may be increased by a higher speed. 

Furnaces should never be under-engined, and a few 
revolutions should always be kept in reserve in case of 
need ; the need is sure to occur sooner or later. Prefer- 


ence should be given to single over coupled engines, as | 


to 480 tons per day. Little or no explanation is required 
beyond showing the use of the diagonal lines. 

Line A indicates at its intersection with the verticals 
and horizontals the diameter of bosh and height of 
furnace for the make opposite the horizontal line. 

Line B is for the same purpose, the difference being 
that A gives furnaces suitable for ores of 50 per cent. and 
over, and B gives furnaces suitable for lower percentage 
ores. But it must be borne in mind that although furnaces 
on line A are suitable for low percentage iron ores, yet the 
furnaces online B are not to be recommended for rich ores. 

C gives the line of bosh above the hearth level. D is 

| the line of hearth diameters for ores of 50 per cent. and 
upwards, E being the line of hearth diameters for lower 
grade ores. 

On reference being made to Figs. 13,14, and 15—supple- 


Particulars of the Working of Six Blast Furnaces. 





Two furnaces, 


One furnace. | One furnace. Two furnaces. 





Total height ... 75ft. 75£t. 70ft. | 75ft. 
Diameter of hearth Oft. 10ft. 8ft. 108t, 
bosh . 17ft. | I7ft. 17ft. | 17ft. 
Number of stoves . 3 Whitwell | 3 pipe stoves 3 Whitwell 4 Whitwell 
Tuyeres ... Eight 6in. Six 6in Eight 6in. Eight 6in. 
Pressure... ... 5 Ib. 7 lb. 7 Ib. 9 tb. 
Temperature ... 1100 deg 800 deg 1100 deg. 1200 deg. 
Average daily make 157 tons 142 tons 80 tons 210 tons 
Fuel per ton ... 2300 Ib. 2400 lb. 3000 Ib. 2300 Ib. 
5» used Coke Coke Coke Coke 
Ore used... ... Southern Lake Hematite Southern 
Metallic iron ... 52 per cent. 58 per cent. 40 per cent. 45 per cent. 


Air per minute 


in cases of mishaps only one engine is brought to a 
standstill. 


Table of Duty Capacity of Blowing Engine. 

















5 Ga 18 
3 S's a 
zg wo | gs 
Practice. $e 2 q = 
98 Ss g2 | Bx 

eo =» | &a 1A 
Special ies st 96 60 40, 20,104 | 5tol0 | 125 
Anthracite... ...| 30 60 | 48 | 40/| 6,272 | 5to 8 39 
36 72 | 36 | 40 6,728 | 5to 8 42 
36 72 18 | 40 9,024 | 5to 8 56 
42 84 48 | 37 11,364 | 5 to10 71 
42 | 84 | 60| 37 | 14,208|5tol0| 88 
Coke ... ... «| 25 | 60 | 48/40] 6272|/5to 8| 41 
36 | 72 | 48/ 47| 10,625|5to 8| 76 
42 84 48 40 12,313 | 5 told 87 
42 | 84 | 60| 37| 14,208] 6tol0| 100 
42 S4 60 40 15,392 to 12 109 
15 84 60 46 | 17,664 | 8 to12 126 

| 

Ckarcoal ... ...) 25 | 60 48 | 40 6,272 | 2to 6 57 
30 | 60 | 54/40) 7,456/2to 6| 67 


It will be easily understood and recognised that the old 
chalk and shovel system of deciding as to the required 
sizes and equipment of furnaces should be a thing of the 
past ; nothing need be Jeft to chance, and although mis- 
haps and accidents will occur, there is no possible reason 
why they should not be provided against as much as 
possible. 

It is not intended in this article to go into the details 
of construction, as that is not the object for which it is 
written, but a few details are given which may be of 
special interest. 

Most of the illustrations and plans are to scale— 
not reduced from larger drawings—and amply show the 
principal features of the furnaces and general arrange- 
ment of furnace plants. 

No ironworks should be constructed without provision 
being made by which the manager wil] be able to turn 
extra blast on any particular furnace, as shown on both 
plans. 

Means should always be provided enabling cold blast 
to be turned into the circular main when required, either 
by one single inlet close to the hot blast valve, or by a 
circular pipe connected to the circular main over each 
tuyere, thus keeping the blast at any desired even 
temperature, which is registered by a fixed pyrometer, so 
placed that the keeper and stoveman can readily 
examine it, enabling the latter to regulate his heat every 
time he makes a change of stove. The admission of cold 
air does not waste heat or gas, as is erroneously believed. 
One of the self-acting diaphragm valves previously illus- 
trated will be found to answer every requirement in that 
direction. 

The tables giving the working capacity of the most 
important working parts of blast furnaces are given to 
show that the quantities calculated by these methods 
coincide with each other, and that furnaces which have 
not every feature in the proportions here given are 
unfairly balanced, and are not working to the best advan- 
tage. The last column shows the nominal productive 
capacity which each part is proportioned for. 

The furnace and stoves, being fixed quantities when 
built, should be calculated to the utmost of the desired 
production ; but the engines and tuyeres, being change- 
able quantities, may be “calculated as near as possible | to 
the make intended, leaving a margin for increasing speed 
of engines and size of tuyeres. 

The stove power should never be limited to the bare 
requirements of the nominal make intended, and surplus 


heating surface is always desirable to enable the furnace | 


to work to its full capacity. 

It is necessary to mention that these furnaces may be 
driven to a larger make, especially with richer ores, but 
these are builders’ capacities. 


The diagram of furnace heights given on Fig. 27 is | 


intended to facilitate the finding in a few minutes the 


22,160 cubic feet | 
each furnace | 


30,000 cubic feet 


15,200 eubie feet | 
each furnace 


17,200 cubic feet | 





ment, October 10th—of small furnace sections, the above 
statement will be seen corroborated, as these furnaces 
were constructed for working lean ores. 

The above table is compiled from particulars obtained 
from the superintendents of each works, and is sufficiently 
detailed to illustrate that the adoption of the figures 
given for the proportion and equipment of furnaces are 
correct. Out of the way furnaces have been chosen 
rather than repeat the oft quoted works so well known 
to those interested in the manufacture of iron, who can 
themselves compare them with the examples given. 

It was formerly supposed that a furnace required a 
certain capacity in cubic feet per ton of the intended out- 
put; but subsequent practice has proved the fallacy of 
this supposition, and referrirg to the estimates of cost 
given further on, it will be seen that the guaranteed make 
amounts to about 44 cubic feet of furnace capacity to the 
ton of iron per day; this is only mentioned to show the 
difference between the former belief in 150 cubic feet of 
capacity to the ton of iron and the present practice. 
The make of these furnaces was not estimated on the 
volume capacity, but on the form and equipment of the 
furnace. 


Rdtimated Cost of Tronworts Plant of One 15ft. by 70ft. Furnace. 








6 | Columns and base plates ; £# «8s d 
1 | Wrought iron or steel mantel 

| Downcomer and dust catcher, details and 
stairway 
| Furnace casing 
Downcomer, dust catcher, platform, and 

girders 
Circular main and blast regulating details 
Circular main and H. and C. mains 
Feed and waste-water pipes 
Goose necks and tuyere pipes 
Tuyere arch coolers 
Slag arch cooler 
Bronze tuyeres 
Bronze slag notch | 
Rows of bosh plates 
Bosh bands 
Hearth water jacket dam and falsedam / 
Bell hopper and charging gear 
Water fittings | 
Flue doors 
Iron and slag runners 
Fire-bricks, red bricks, fire-clay, mortar. i | 


863 15 0 


Ole ae AN 








3,078 12 0 


and bricklaying 
3 | 18ft. by 60ft. Whitwell stoves, plates, 
rivets 
Valves and fittings - 
Fire-bricks, red bricks, fire-clay, sa | 
bricklaying 
1 | Chimney, 8ft. by 160ft. | 
\ 
j 





Castings 

Plates 

Rivets 

Fire-bricks, red bricks, mortar, fire-clay, 
and bricklaying 

1 | Hoist tower, sheeting, cabin, and pair of 
hoisting engines 

Steam boilers, including fronts, girders, } 
manhole fittings, gas 

— breeching pipes, 
laying, &c. 

Blowing engines, 36in. by 84in. by 60in. 

Pumps, 20in. by 14in. by 12in. ) 

Pumps, 12in. by 7in. by 10in. ; 

Heater, steam and water fittings J 

Stand pipe or water tower 

Cast-house } 

Engine-house | 

Boiler-house | 

Stock-house a 

Coal, oil, paint, labour, fares, and sundries | 939 0 

32,808 13 0 


1,443 


10 


~ 
z 
be 
Oo 
Oo 


| 
| 
} 
| 
| 
} 
| 1,367 0 0 
| 
bricks, brick- (| 
| 
| 
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| This estimate does not include excavations 
and concreting 
Railway lines 3000 yards at 26s. 3,900 0 0 


| 36,708 13 0 


Total cost 





The Cleveland furnace shown on Fig. 24 was con- 
sidered at the time a bold departure from the smaller 
furnaces, but was a failure so far as not coming up to 
expectations, and was, no doubt, designed with the 
volume capacity in view. This furnace, according to the 


principal dimensions of furnaces, varying from 50 tons | old rule, was equal to 260 tons per day, but no furnace 
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BLAST FURNACE CONSTRUCTION 
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Figs. 27 and 28—DIMENSIONS OF FURNACES AND MAKE 


in Europe at that time ever reached that make ; and from | 
the fact that it was worked with an open fore partis evident | 


proof that the volume and pressure of blast were very 
low, and no doubt the stove power was equally 
inadequate. 

Fig. 25 is a furnace very little better, and of same 
period as Fig. 24. The following are the actual parti- 
culars:—Number of tuyeres, seven; pressure of blast, 
51b.; temperature, 1300 deg. Fah.; coke consumption, 
21°49 ewt. per ton; make of iron, 2447 tons per month, 
or nearly 82 tons per day, from Cumberland ores and 
Durham coke. 

On examining the different furnace sections, it will be 
seen that the tendency has been to build English fur- 
naces with the barrel almost parallel. This practice does 
not give the burden sufficient space to free itself as 
readily as it should in descending, owing to expansion of 
material and superincumbent weight above, as _ it 
approaches nearer to the line of bosh, the wear of the 
furnace lining being considerably hastened in conse- 
quence. A good slope is 1ft. of reduction in the diameter | 
for every 10ft. of height, which will be found very ser- 
viceable in smelting ironstone, instead of the almost 
parallel lines adopted in most furnaces. This is very 
visible in section Fig. 26, which is an outline of a furnace 
after blowing out. The straight lines show the originallining. 

This furnace has evidently been worked with a low 
burden, which is a very reprehensible practice, allowing 
the material to cut away the brickwork as seen on the 
drawing. The bell, as shown, is considerably too large for | 
that class of furnace, not only for the proper distribution | 
of the material, but it prevents the right slope being | 
given to the barrel of the furnace. 

Numerous instances could be given of badly designed 
and out-of-shape furnaces even of recent date; but the | 
writer’s purpose is fully attained by showing right shapes | 
and sizes, to enable ironmasters and others to judge for 
themselves, although local materials and circumstances 
may warrant some little alterations. 


Estimate of 17ft. by Tift. Blast Furnace Plant. 
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Wrought iron hearih, jacket, bosh bands, | 
waste and feed pipes j 
Goose necks and tuyere pipes : 
Bronze tuyeres | 
Slag notch and water fittings | 
Bell, hopper, and lowering gear 
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Bricks, inwalls, inwalls backing, cireular | 
main, hot main and downcomer lining, | 
fire-clay, and bricklaying 
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windows J 
Wrought iron boiler sbed 
Overhead gas mains, 72in. diameter, main) 
down-take and supports 
Cast iron boxes for ditto 
63in. valve on branch from dust catcher 
Expansion ring, cleaning doors, explosion 
doors, valves, fire-bricks, and brick- 
laying )| 
Frame stock-house, 80ft. by 300ft. by 30ft., ) | 
timber, nails, bolts, washers, corrugated ;| 
roof, painting, and two weigh scales | 
Sundry valves not included in the fore- 
going estimate 
30in. gate valves 
26in. snort valve - 
7in, safety valve | 
as-escape valve | 
10in. fot-air regulating pipe and valve 
Foundations, including stock-house floor | 
and trestles 
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AFRICA FROM AN 
POINT OF VIEW. 
VII.*—WELL BORING IN CAPE COLONY. 
(By our Special Commissioner.) 
Capetown, October Ist. 

In a recent article [ mentioned the fact that one firm 
of machinery importers in Capetown habitually supplied 
all the year round an average of one sere day for 
pumping purposes on farms and elsewhere. 

The windmills in question, as is practically the case 
with every windmill imported into South Africa, come 
from the United States. 

There is another and kindred industry in which the 
British manufacturer up till now has not appeared on the 
scene; and that is well boring. 

The requirements as to plant for this purpose in Cape 
Colony to-day are as nothing compared with what they 
must be in the near future; and yet they are consider- 
able. Before the war it had been practically demon- 
strated that below the surface of the greater portion of 
that hitherto drought-stricken area in the interior of 
South Africa lay a plentiful supply of water which only 
required tapping to be brought into use. 

The importance of this is at once apparent ina country 
where natural agricultural and pastoral advantages have 
been counteracted by a dearth of water. 

[ do not suggest that these wells will solve the problem 
of irrigation in the larger sense of the word. In fact, 
there is nothing, as far as is known at present, to point 
to the supply available from this source being adequate 
for that purpose. 
| The value of this well supply lies in the fact that it is 

applicable in all sorts of places where it will be impos- 
sible to irrigate on a large scale. It will fertilise its tens 
of acres in tens of thousands of localities, while the larger 
schemes will fertilise their hundreds and thousands of 
acres in a few districts. Above all, it will open up country 
which has hitherto been unworkable, and will obviate 
that terrible mortality to cattle and to flocks, and the 
heavy expenses that have been entailed in certain 
districts by the necessity of shifting them over vast 
tracts for the purpose of “dodging the drought.” 

To those who would have full ‘details as to what has 
| been done in this way in Cape Colony, I would recom- 
|mend a perusal of a paper by Mr. Bernard W. Ritso, 
| M. Inst. C.E., on “ Boring for Water in Cape Colony,’ 
| which is to be found in the Minutes of the Institution 
| for 1901-1902, vol. exlvii. 

Mr. Ritso is at the head of this particular branch of 
| engineering in the Cape Government Office of Works. It 
| is he who has organised and developed this work, and to 
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WELL BORING NEAR CRADOCK 


him I am indebted for some of the particulars which 
follow, and for the photographs which accompany this 
article. 

Prospecting for water began in a tentative manner in 
1890, but was discontinued owing to the Government 
having only two drills and requiring them at the time 
more urgently for coal finding. In 1893, however, eleven 
hand drills and one “ jumper” drill were boring for water, 
and the Government, which has always shown a ten- 
dency to favour the farmer in this Colony in a niggling 
way, while neglecting all the larger industrial problems 
which would open up the Colony in a general manner, 
undertook to bear half the cost of boring for water in 
approved agricultural districts, the individual farmer 
bearing the other half. The immediate result of this was 
that hundreds of applications came in, and in 1900 
there were 82 drills boring for water in various 
parts of the Colony. In that year 489 holes were 
bored, and 866 of them were yielding a supply of 
3,759,266 gallons per diem. Of this amount about two-fifths 
flowed at the surface, and the balance was easily raised by 
pumping. In 1901 work was, of course, greatly impeded 
by the rebellion in the Colony, but in spite of this fact 
the well water supply was nearly doubled. During that 
year, however, a considerable portion of the boring plant 
was used on behalf of the military authorities all over 
the country. For the military over one hundred bore 
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TYPICAL DIAMOND DRILLING PLANT 


holes were made, which aggregated to 6060ft. of drilling. 
These yielded daily 900,000 gallons. Operations were 
often carried on under fire of the enemy, and in other 
dangerous circumstances, and the greatest credit is due 
to those civilian engineers who performed this unobtrusive 
but vitally important work. The effect of it was to 
reduce materially the mortality and suffering of troops 
and horses by obviating the drinking of contaminated 
surface water. Two of the photographs sent herewith 
show military water supplies obtained in this manner. 
In 1898, 1899, and 1900, applications averaged about 500 
yearly. In 1901, for reasons given above, there was a big 
drop. 
creased so rapidly that I am told by the Government that, 
were they to receive no further application, they have more 
work on their books at the present day than they can hope to 
complete in three years with their existing plant. There 
are now between forty and fifty water-boring plants in 
operation. I would pause in my description here to 
point out that just now the Government show no inclina- 
tion to increase their plant in any marked degree. This 
is because, as pointed out in previous articles, the alliance 
between Sir Gordon Sprigg and the Bond has brought 
about a political deadlock for the time being in all that 
concerns industrial progress. The progress which is 
taking place is not due to, but is in spite of the present 
Government, and the moment therefore is entirely pro- 


But now that the war is over the number has in- | 


pitious for the private contractor who would equip him- 
self properly with boring plant and undertake this work 
on his own account. There is any amount of work to be 
done in this way. I have it on good authority that, even 
were the Government to refuse to bear any portion of the 
costs of boring, the number of applications from the 
farmers would not be materially decreased, and certain it 
is that rather than wait three years for water, a very 
great number of those who have already applied would 
willingly pay a higher price to be served within reason- 
able time. 

Then, again, I am told that the Government would be 
extremely glad to let out certain districts to private con- 
tractors, if suitable men were forthcoming. At present 


| the farmer pays to the Government 15s. per diem for a 


steam-power drill, or 10s. per diem for a hand-power 
drill. He further pays the transport from the nearest 
station, or from the place where the plant was last at 
work. He also finds unskilled labour and fuel. The 
Government delivers the plant to the station, and pro- 
vides a skilled foreman and an engine driver. In the 
days when this arrangement was made it was reckoned 


| that this method divided the cost about equally between 


| the Government and the farmer. 


Such is no longer tle 
case, as not only have skilled wages increased very much 
since that time, but the cost of diamonds has gone up so 
materially that stones which could be purchased for 3s. 6d. 
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per carat now cost £7 per carat. The net result of this 
is that the Government pay about two-thirds of the cost, 
and the farmer one-third. 

The average cost of boring at the present day is about 
12s. per foot, exclusive of lining. The holes vary between 
2\in. and 4}in. in diameter, and are only lined through 
such portions as pass through friable or soft formations. 
The average speed of work of the steam-power plants is 
said to be 10ft. per diem. 

The drills used by the Government are :— 

(1) Steam power diamond drills, weighing about 
5000 Ib., and capable of boring a 3}in. hole to a depth of 
500FE. to 600Ft. 

(2) Horse or hand power diamond drills, weighing 
about 80001b., and capable of boring a 2}in. hole toa 
depth of about 400ft., or a 34in. hole to a lesser depth. 

(3) Combined hand-power diamond and “jumper” 
drills, weighing about 35001b., and capable of boring a 
34in. hole to a depth of about 300ft. 

Recently experiments have been made with heavier 
machines from America for dealing with greater depths, 
and of these I shall have something to say later on. The 
above, however, cover practically all the ground which is 
necessary for the ordinary requirements of the farmer. 
All these plants, including the crowns and tools, are made 
by Messrs. Cunningham and Gearing, of Capetown. They 
may not perhaps be described as being very highly 
finished, and possibly they are not the best thing that 
could be designed for the purpose. They are, however, 
strong and serviceable, and have been found to be more 
suitable than any others in the market at the present 
day. There is no conceivable reason why our manufactu- 
rers at home should not take this matter into considera- 
tion, as the cost of both wages and material are far 
heavier out here than in England. It is as well to note 
that the fuel habitually used for the boilers is either coal, 
wood, or “mest” (cowdung), or a combination of them. 
The quantity of water required for the boiler is 200 
gallons, and for the force pumps 300 gallons per diem. 

In the cutting crowns, Brazilian black diamonds are 
used on the harder rock formations—these are the stones 
which now cost £7 per carat already referred to. 
Kimberley brilliants and bort are used on the softer 
rock. These cost from £2 to £4 per carat. The 
Brazilian stones are far harder than the others, and, in 
spite of their price, are found to be more economical for 
crystalline rocks. The Brazilian stones have the advan- 
tage of wearing much less rapidly than the others. 
When fractured, only small portions are chipped off, 
and the remainder of the stone is good, whereas when 
the Kimberley stones part or split up they are of no 
farther use for re-setting. 

I give here extracts from Mr. Ritso’s technical descrip- 
tion of these boring plants :-— 

The st-1m-power diamond drilling plunt.—This plant consists of a 
boring machine and force pump, an engine and boiler, and a winch 
and derrick. The machine is of the chain-feed type. The main 
frame is supported by four tubular legs braced transversely and 
longitudinally, splayed in the downward direction, and terminat- 
ing in points fitting into shoes which slide in grooves on longi- 
tudinal timbers resting on the ground, so that the machine can 
moved back when withdrawing the boring rods or testing the 
supplies of water tapped. The upper ends of the legs carry 
headstocks, from wh‘ch the drill frame is suspended by hollow 
trunnions, being adjustable about the trunnions as an axis, and 
capable of being clamped for boring at an angle. The drill 
frame is a casting comprising a central collar, bored vertically to 
receive the boss of the crown wheel, which rotates the boring rods, 
and forming a bridge connecting an upper and lower pair of 
vertical arms. The trunnions of the drill frame are carried by 
the upper pair of arms, which form bearings for the driving 
spindles, on the inner ends of which are bevel pinions which gear 
with the crown wheel, the spindle being driven by a pulley and 
belt from the engine. Projecting from the lower part of the arms 
are spindles, upon which are mounted the feeding-down lever and 
chain wheels. The chain of each wheel is led up and connected to 
the ead of a feeding-down crosshead, having eyes clamped upon 
the upper ends of a pair of vertical guide rods, fitted to s'ide in 
vertical guide tubes, clamped by pinching screws in sockets 
carried by the boss of the drill frame, the chains passing on 
opposite sides and the feeding-down levers projecting in opposite 
directions on either side of the drill frame. To each lever is fixed 
a stud, on which is pivoted a counter-balanced pawl, engaging 
with the indented flange of the chain-wheel, and the outer end of 
the lever is adapted to receive a lengthening tube to be slipped on 
and designed to carry the weights used in feeding down. The 
lower ends of the guide tubes are clamped in the eyes of the ends 
of a lower crosshead, similar to the feeding-down crosshead, which 
serves tosecure the lower end of the guide tube, and to steady the 
boring rods. Both the upper or feeding-down crosshead aad the 
lower crosshead have bored central eyes adapted to receive remov- 
able bushes of various internal diameters to suit the different 
sizes of core barrels and boring rods, these bushes being held in 
place in the crosshead by pinching screws. The crown wheel by 
which the boring rods are rotated is adapted to receive half bushes 
or liners of various sizes, to suit the different diameters of core 
barrels and boring rods. The boss of the crown wheel is formed 
with a raised lug or tooth which abuts against and makes driving 
connection with the flange of the half bush or bushes, these in 
turn making pons connection with a feather of segmental 
section fitting on and clamped to the core barrel or boring rod, 
with a driving cramp embracing the barrel or rod, and having a 
set-screw bearing against the back of the feather. This cramp, as 
well as the feather, is easily adjustable upon the barrel or rod, 
and different sizes of cramps and half fhe: are provided, since 
the core barrels, being 6ft. to 10ft. in length, must, if the rock to be 
bored be near the surface, pass through and be driven directly by 
the crown wheel, The water connection to the upper end of the 
tubular boring rods is made by a bent pipe or goose-neck, con- 
nected at one end by flexible hose to the force pump, the other leg 
passing downwards through a gland into a stuffing-box, a prolonga- 
tion of which is connected by a union to the upper end of the 
boring rods, The boring rods are 1}}in. in diameter, and weigh 
4 lb. to the foot. A 34in. force pump with an air chamber is 
generally used, but if the depth of the hole, or the nature of the 
formation met with require it, a more powerful pump is substituted. 
The engine is of the Tangye pattern, and is attached to a 2 horse- 
power vertical boi‘er, mounted on wheels, and fitted with a pole 
for draught by horses or oxen. The winch, of the ordinary crab 
type, can be driven either by a belt from the engine or by hand 
power, and the derrick, made of 2}in. tubes with specially 
strengthened joints, has four legs of 28ft. in length, connected by 
a pin and shackle, from which are suspended the 4in. iron pulley 
blocks and 8in. rope tackle for lifting and lowering the boring rods. 

The horse or hand-power diamond drilling plant.—This com- 
prises a boring machine and pump of the same construction as the 
steam-power plant, but of a lighter make, and is driven by means 
of crank handles, The boring rods are also lighter, being l}ia. in 








diameter and weighing 341b. per foot run. The winch is also 
similar, but a tripod of lighter tubing is substituted. 

The combined hand-power diamond and jumper drilling plant.— 
This plant is made up by adding to the hand-power diamond drill 
all the parts of the hand-power jumper plant which it does not 
already possess, The two hand-power plants can also be operated 
by animal power by the use of a horse-gear and belt, and all four 
plants are provided with a deep-well pump to test the quantity and 
constancy of the supplies of water tapped. The steam-power plant 
will go down to a depth of 500ft. or b00ft., but after that depth is 
attained the weight of the on rods becomes too great for a 
gravity feed, which has no appliance for counter-balancing or 
relieving the weight, and for manual labour to draw the long line 
of rods. Moreover, at greater depths a steam pump is necessary, 
which, with the winch, would require more steam than so small a 
boiler can supply; in fact, a larger and more powerful plant is 
indispensable. 

The diamond crowns.—The steel crowns in which the diamonds 
are mounted are 2iin., 3hin., and 44in. in outside diameter, and 3in., 
4}in., and 4jin. in length, have a female thread for attachment to 
the core-barrel. The diamonds are set alternately on the outside and 
inside of the cutting-face, which is gin., ,j;in., or fin. in width, with 
six, eight, or ten stones, according to the size. The insides of the 
crowns are tapered so that an annular hardened steel spring, 
grooved and bevelled, placed in the larger space, more remote 
from the cutting face, between the tapered inside of the crown and 
the core of rock cut by the diamonds, will, if the crown and core 
barrel be lifted out by the boring rods, grip the core, break it off, 
and bring it up. The crowns and reamersare alike in construction, 
except that the reamer has a slightly wider face than the crown, 
and has a guide projecting to ensure it following exactly the bore- 
hole being reamed. No core spring is necessary for a reamer, as 
that tool makes no core, the parings being brought to the surface 
by the water flush. Reamersare of 3hin., 44in., and 6in. diameter, 
with a width of face of 4in., }jin., and jin. respectively, correspond- 
ing to half the annular space of the enlargement. The steel of the 
crowns and reamers is found to wear most in sandstone, and 
diamonds boring in that rock require frequent resetting, for, 
should a stone become loose and drop from its mounting, the crown 
will rotate upon it and quickly break the rest of the diamonds. 
The actual wear of the diamonds is considerable, and the harder 
the rock the more wear they sustain. The loss by breakage, how- 
ever, is generally due to unequal density of rock. 

Wherever these boring plants may be working—and at 
the present day they are dotted all over the 277,151 
square miles of this Colony—the crowns are always sent 
back to Capetown to be reset. No localforeman or fitter 
is ever allowed to tamper with them, even for the pur- 
pose of rectifying a slight defect. 

A very elaborate and carefully thought-out method 
exists with regard to the setting and distributing of these 
crowns. They are issued by registered post direct from 
the Capetown office to the farms on which they are 
required, and returned in a similar manner. A careful 
report in schedule form accompanies each crown when it 
is sent back to head-quarters. The nature of the work 
on which the crown was employed, the amount of work 
it has done, the supposed cause of the accident—if acci- 
dent there has been—all are carefully noted. The 
diamond setters are placed in a small locked workshop 
adjoining the Chief Inspector's office, and the nature of 
their work, and the weird assortment of tools which they 
use, remind one forcibly of scientific dentistry. The 
value of the crowns, with their diamonds set, varies 
between £40 and £500, according to the size, quality, and 
number of diamonds used. Spare stones, sometimes to 
the value of £5000, are stored in a safe in the office. 
By the courtesy of this department I hope to be able to 
send to THE ENGINEER very shortly a couple of these 
crowns set with stones (not real diamonds in this case). 
By this means such of your readers as may be inter- 
ested will have an opportunity of examining them at 
your office. They will not be found to vary materially 
from those used elsewhere, but when it is a question of 
economic work in well-boring with diamonds as the 
cutting agent, the smallest details of design of the tools 
become of paramount importance. With them will be 
despatched a small case containing specimens of the 
various rock formations with which these tools have to 
cope, and descriptions of their various properties and 
qualities. With regard to the nature of the water supply 
obtainable, I would point out that, as a rule, it is not, 
strictly speaking, artesian. The formations in which itis 
found are not cretaceous, and, although the water rises 
in the bore considerably above the level at which it is 
tapped, it seldom spurts at the surface. It has now, 
however, been clearly proved that almost all over the 
Colony a plentiful supply of subterranean water is to be 
obtained at depths varying between 50ft. and 500ft., and 
that in cases where the water does not flow at the surface 
it rises within easy pumping reach. 

I need not deal with the question of the geological 
formations which these boring plants have to penetrate, 
beyond saying that they offer almost every variety which 
is calculated to test the temper of the operator, and of 
the tools he is employing. 

As a rule, the cost of boring a 100ft. hole has been 
found to be about the same with a steam or hand-power 
plant, but for greater depths the former is preferable. 
With the steam-power plant currently used a depth of 
600ft. is regarded as the maximum. 

Recently, however, there has been a demand for deeper 
borings, and the Government have adopted the Sullivan— 
American—-type of diamond drill, with sliding head and 
hydraulic feed, for this purpose. The machine in question 
bores to a depth of 3000ft. Experiments are being made 
near Grahamstown with a view to ascertaining whether 
it will pay to undertake deep borings on the lines which 
have proved so successful in Queensland and other 
waterless districts in Australia. 

In Australia the plant used for deep boring all hails 
from the United States, for the simple reason that 
that is the only country from which suitable machinery 
can be obtained for the purpose. Here again, with South 
Africa and Australia both needing these plants, it would 
seem to be well worth the while of some of our manufac- 
turers seriously to investigate this subject with a view to 
supplying this increasing market. 

I have dealt thus fully with the machinery which 
is at present used in South Africa for water-boring, not 
for the purpose of implying that everything.about the 
systems employed is perfection, aor because there is 
much in a general way which is new. A very great deal 
that I have said about the details of working and of the 





machinery is much the same as one would say about 
boring for water elsewhere. My object has been to place 
before readers of Tue ENcINErR accurate information as 
to how things have been done and are being done in this 
Colony, and the conclusions arrived at as to the best 
means of carrying on the work here by practical and 
competent engineers who, in a Government department 
devoted exclusively to this subject, have had a steady 
experience of it for the last ten years. z 

To the manufacturer I would say, “ Study this question 
for yourself. Find out whether it is worth your while to 
cater for this market. Address yourself primarily to the 
Commissioner for Public Works, Well-boring Department 
Capetown. Look up the catalogues of the American 
firms who make these things, and see in what manner 
they can be improved upon to suit local requirements,” 

To the prospective contractor who would equip him. 
self with suitable boring plant, I would say, “There js 
ample scope for you in this part of the world. You will 
find an apathetic Government who are quite incapable 
of keeping pace with the recommendations of their 
engineers, or of coping with the industrial requirements 
of the Colony. Come out, and make money on your own 
account. Contract with the Government to do some of 
this work for them ; and, apart from this, you should find 
plenty of work outside Government requirements. There 
are many other purposes besides boring for water to 
which a drilling plant can be applied.” 

In conclusion, I would say that there is distinctly room 
for an improved drill for the ordinary farm work. The 
rapidly increasing price of diamonds, to which I have 
alluded already, is constantly enhancing the cost of 
diamond drilling. There is consequently a tendency to 
employ the ‘ jumper” system wherever possible, resery- 
ing the diamond crown for use only on the closest of rock 
formations. It would appear that the tool of the future 
for this purpose will be that which will combine in the 
most simple and effective manner the operations of the 
“jumper” and the drill, utilising wherever possible thc 
former method, and only reverting to the latter in cases 
of emergency. 

I notice in an English catalogue which is before me as 
I write that the makers emphasise a statemeni to the 
effect that skilled labour is quite unnecessary in connec- 
tion with their boring machine. This is palpably 
erroneous, from the fact that an unskilled man may ruin 
a diamond crown, worth some scores of pounds, in five 
minutes, or lose it at a depth, or in circumstances which 
otherwise prohibit its recovery. In this country, how. 
ever simple a matter the bore may be, a thoroughly 
skilled foreman at a high rate of wages is employed. 
Such is also the case in Australia, and in all cases where 
I have seen this class of work carried out. 

It is interesting to note that Australians think so highly 
of the prospects of this industry in South Africa that 
certain Australian agents of American diamond drill 
makers are canvassing for orders here and distributing 
their catalogues. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue first meeting of the autumn session of the 
Institution of Mechanical Engineers was held on 
Friday evening last, Mr. W. H. Maw in the chair. 
After the President had referred briefly to the death of 
Mr. Samuel Platt and Sir Frederick Abel, both distin- 
guished members of the Institution, a good deal of time, 
which might have been better used, was devoted to the 
usual routine business to which no one pays any attention 
—the reading of the minutes and of a list of new and 
transferred members. 

The business of the evening, which attracted perhaps 
the largest ordinary meeting that has ever been held by 
the Institution, was thén entered upon, the secretary 
reading abstracts from Captain Longridge’s paper on 
** Motor Cars.” The paper isa very important addition 
to the literature of the subject, and we shall therefore 
reprint it in full, in spite of its great length. 

After the reading of the abstracts, which was not over 
till nearly a quarter past nine, the President, after a few 
introductory remarks, invited the author to add anything 
he might desire to the paper. 

Captain Longridge, in response, said that he would like 
in the first place to impress upon the meeting that he 
came there with no trade axe to grind. He commented 
briefly on the many paths along which the direction of 
progress in the construction of motor cars lay. Amongst 
these he placed first the need of an engine giving an 
impulse every revolution. Cast iron cylinders, he be- 
lieved, were doomed, and as the first step towards the 
adoption of steel tube cylinders he asked for the opinion 
of the meeting on that subject. Then, the reduction of 
the internal temperature of the cylinder was necessary, 
and he thought this might be accomplished by the use of 
of water. But even using steel cylinders and water 
cooling, it would be unsafe in the ideal motor of the future 
to add fuel except at the instant of ignition. The great 
temperature in this motor will also demand the careful 
study of lubrication. Going more into the question of 
obtaining cast iron cylinders free from porosity and blow- 
holes, he referred to the density equations of Professor 
Turner, and pointed out that by adding the proper amount 
of silicon and manganese, and in some cases aluminium, 
the trouble may be avoided. Nearly all the difficulty in 
the foundry could be got over by proper attention to the 
analysis of the metal used. He then referred at some 
length to a new theory of heat loss, which he has built 
up from figures given in Prof. Burstall’s last report. 
This theory, and the figures attaching to it, we shall give 
later with the paper. In conclusion he ingeniously 
defended the title of the paper, to which he had heard 
some objection had been raised. 

Before declaring the discussion open, the President 
stated that as the Council recognised the impossibility of 
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— 
neluding the discussion that evening they had decided 

: hold a special meeting on October 31st for that 
urpose. 
Professor 

He looked at 


Turner, of Mason College, opened the debate. 
the question solely from the metallurgist’s 

int of view. He laid stress on the unsuitability of 
white hematite iron for casting cylinders. It was too 
hard and brittle, and full of blow-holes. The metal, of 
which a formula was given on page 8 of the author's 
japer—see our page 402—would run solid, but would be 
tt to cut. The presence of the silicon accounted for 
the softness of the metal, it could be varied in amount to 
et the hardness required. It should always be varied 
with the thickness of the casting. The amount of 
phosphorus was largely a matter of cost. With regard 
to steel, he said, do not use high carbon steel where low 
will do. Toughness, strength, and wearing qualities have 
to be considered. The amount of carbon should not 
exceed ‘15 per cent. 

Professor Grover was the next speaker. As most of 
our readers are aware, he made some years ago a careful 
study of the effects of products of combustion upon the 
working of a gas engine, and arrived at the remarkable 
conclusion that they did little or no harm. His remarks 
naturally turned, therefore, on the author's references to 
this subject. Referring to the diagram on page 29 of the 
paper, he stated that he had made some diagrams with an 
indicator in which the drum revolved continuously, and 
he was struck by the fact that several corresponded very 
exactly with that given by the author. 

A few remarks from Mr. George Iden, of Coventry, 
brought the meeting to an end. 








COMPOUND ENGINE—NORWEGIAN STATE 
RAILWAYS. 


A cLass of engine presenting many points worthy of note 
by those who construct for new, sparsely populated countries 
is that at present used for passenger, mixed, and goods trains 
of the Christiania—Gjévik section of the Norwegian State 
Railways, and illustrated on page 396 in our present issue. 

The gradients met upon this division vary between 1 in 59 
and 1 in 50, and the line—78 miles in length—abounds in 
curves to the extent of nearly 70 per cent., of which 
16} per cent. have a radius of only 812ft. At station points 
the radius descends to 487ft. 

The principal consideration in the design was to contrive a 
machine which should have a great tractive effort and yet run 
smoothly and with steadiness in traversing curves while 
hauling passenger trains. 

The general conditions were laid down by Herr Paul Hoff, 
chief engineer of the State Railway, and the locomotives, of 
which there are now five in highly satisfactory service, were 
designed and built by the Siichsische Maschinenfabrik vorm. 
Richd. Hartmann, of Chemnitz. 

Boiler.—The boiler, fire-box shell, dome, and smoke-box 
are of Siemens-Martin mild steel, furnished by Fried Krupp’s 
Essen Works, and having a tensile strength of 30 to 40 kilos. 
per square millimetre, with an elongation of 25 per cent. in 
minimum. The barrel plates are gin. thick; their longi- 
tudinal seams have inside and outside strap plates and the 
transverse seams are lapped and double riveted. 

The outside fire-box ie sheets gin. thick. The circular 
smoke-box tube plate is lin. thick, and is set back in the 
end of the forward barrel ring, giving a deeper smoke-box 
than is apparent from the enlarged portion, which is of 
Q-form—English. This latter is made extra wide by the 
insertion of a hoop of rectangular section between its curved 
plate and that of the forward barrel ring. By this means 
a greater space is allowed forthe large receiver pipe of copper 
which, in two-cylinder compounds, would otherwise tend to 
prevent a free access to the tubes. The fire-box is of copper. 
It is of jin. thickness, except for the tube plate, which 
is lin., the sheets being from Heckmann, of Duisburg and 
Hochfeld, and having a tensile resistance to fracture of 
22 kilos. per square millimetre, with elongation of 38 per 
cent. and contraction of 45 per cent. in minimum. The 
copper screw stays from the same maker respond to similar 
tests, but have a tensile strength of 23 kilos. The 
fire-box clothing is punched with holes corresponding with the 
outer end of each stay, in order to indicate the position of a 
broken stay. The crown sheet is supported by direct stay 
bolts of wrought iron, but its forward end is maintained by 
sling stays bolted to a row of six short longitudinal crown 
girders, flanked at each side of the box by a single direct 
stay. 

For the curved top fire-box shell the staying is effected 
by a row of five transverse rods, the flat surfaces of the 
boiler ends being stiffened with plate-girder stays. The plates 
are made up at the fire-hole according to Webb’s system. 
There are 210 tubes of charcoal iron, with inside and outside 
diameters of 1gin. and 1jin., and with a total free length 
between plates of 12ft. 9in. They have copper ends of Gin. 
in length, and were supplied by the Diisseldorfer Réhren-und 
Kisenwalzwerk, Diisseldorf and Oberbilk. Steel ferrules are 
used to secure them after the ends are expanded. 

The grate is inclined slightly to clear the trailing driving 
axle, and its bars are of wrought iron. The brick arch is 
separated from the tube plate by a greater interstice in the 
bricks than usual. A plentiful number of wash-out holes and 
mud rings are provided for the thorough cleaning of the 
generator, which is cleaded with wood and enveloped in 
blued steel plate hooped with brass bands. It is secured to 
the frames in front by the flat-bottomed smoke-box, and at 
the fire-box end by the usual expansion brackets. 

Engines.—The high-pressure cylinder is 17?in. diameter, 
the low-pressure 26gin. diameter, and the stroke is 25gin. 
The covers for the cylinders and for the valves are turned to 
an accurate fit and held in place by external rings of iron. 
The valve gear is Walschaerts’—Heusinger type—and the 
slide valves, of crucible cast iron, are relieved according to 
Von Borries’ method. The starting valve is Von Borries’. It 
is placed, as usual, above the low-pressure cylinder, which is 
on the left-hand side. Live steam for it is admitted from 
the elbow pipe in the smoke-box, and its customary automatic 
action can be checked at will by means of a special lever con- 
trolled by the driver. Safety valves are provided on each 

cylinder cover. The cylinders and valve chests are jacketed 
with wood. The pistons and valve spindles are fitted with 
glands by the United Kingdom Metallic Packing Company. 
The pistons, their crossheads, and the motion brackets are 
steel castings from Krupp’s, of Annen, while the piston-rods, 
Connecting and coupling rods, as well as the guide-bars, are 








all of Siemens-Martin steel from Krupp’s, of Essen. The 
pins for the driving and coupling-rods are of charcoal iron, 
cemented and hardened. All the pins of the valve motion 
are set in steel case-hardened bushes. The brackets for the 
reversing link and for the valve spindle guides are steel 
castings bolted to a special outrigging frame. 

In the distribution both valves are allowed an inside 
clearance or lead of 4 mm. for the high-pressure, and of 
2 mm. for the low-pressure, and the lap of 1}in. in the first 
is exceeded by 1 mm. in the last. 

The exhaust nozzle, which stands on a level with the top 
row of tubes, is invariable, and is fitted with an annular 
blower. Between this and the base of the chimney there 
is a spark-arrester of iron wire in the form of an inverted 
cone. The chimney proportions—13%in. diameter at the 
narrowest part and 18in. diameter at the cap—and those for 
the blast pipe are based upon data obtained in a series of trials 
made by the Norwegian State Railways. 

The regulator and steam pipes are 4%in. diameter, the 
exhaust pipe from the low-pressure cylinder 7jin. diameter, 
and the blast nozzle 54in. diameter. The regulator handle 
is pivoted on the right-hand side of the boiler below the 
regulator rod, to which it is connected by an oblique link. 
The regulator valve is of the double slide, half-relieved 
type. 
Frames, wheels, &c.—In order not to exceed the loading 
gauge with the big cylinder on the low-pressure side, the 
frames, between the cylinders and the leading drivers, are 
contracted in width to allow for this, and then very strongly 
braced by vertical and longitudinal platings. The side frames 
are of mild steel—Siemens-Martin—lin. thick, from plates 
rolled by Krupp’s, of Essen, and of an ultimate tensile 
strength of 34 to 40 kilos. per square millimetre, with 
elongation of 25 per cent. in minimum. 

The front end is carried upon a large diameter cylindrical 
pivot, the step-bearing of which is fixed upon a transverse 
swing frame, or cradle, of the American typ2, supported from 
the bogie truck frame by short links. There are no springs 
for the control of the swing-frame oscillations. The play 
of the bogie truck, independently of the swing movement, 
is 1?in. on each side. The wheel guards in front are secured 
to the engine main frames, and the truckitself is symmetrical 
and so arranged that when its leading wheel tires are worn it 
can be turned round end for end. 

All wheels of the engine, including those of the bogie truck, 
are fitted with brake blocks. The wheel centres, the axle- 
boxes, and the hornblocks are of homogeneous cast iron— 
flusseisenformguss—of 38 to 45 kilos. tenacity, with 20 per 
cent. elongation in minimum, and the axles are of crucible 
steel—tiegelstahl—of 55 to 60 kilos. per square millimetre 
resistance to fracture with 15 per cent. elongation, while the 
tires, of the same form of metal, have a tensile resistance 
to fracture of 60 to 70 kilos. with elongation of 15 per cent. 
The whole of this wheel work is by Krupp’s, either of Essen 
or of Annen. 

The boiler fittings are, in general, the specialities of various 
firms ; thus there are, on the dome cover two valves of the 
Coale Muffler and Pop Safety Valve Company, of Baltimore ; 
two, No. 9, automatic injectors of Gresham and Scott's patent, 
Manchester; two check feed valves, two steam injector 
valves, one pressure gauge from Schiffer and Budenburg, of 
Magdeburg ; two water-gauges, with protectors of tough glass, 
by Richard Schwartzkoff, of Berlin; one test cock, &c. 
There are, for the oiling, two of Nathan’s sight-feed lubri- 
cators, Class G, No. 7, each holding one pint, from Fried- 
mann, of Wien; two Furness’ patent lubricators for the 
cylinders from C. Wilson and Co., of Glasgow. 

The brake equipment is both hand and automatic vacuum, 
the latter being by Hardy Brothers, of Vienna. 

Sanding is effected by a Gresham steam jet, from Hardy 
Brothers. 

The cab is of ample proportions, the foot-plate being 
9ft. 10in. in width. 

The tender is of the kind with slope-top water tank, and is 
carried upon two four-wheel trucks of the Norwegian standard 
diamond pattern. The tender frame consists of strong 
channel girders, which rest upon oak bolsters by means of 
central pivots and II-section lateral supports, and these 
wooden traverses are in turn supported at each of their 
ends by two series of concentric spiral springs of three 
strengths—the latter being contained in the | [-transverse 
frames of the trucks. The draw-bar and the side buffers are 
both connected to the camber or free ends of an elliptical 
plate spring. The following list completes the dimensions 
already given :— 


Cylinders— 


Diameter, high-pressure 1ft. Sjin. 
pe low-pressure 2ft. 23in. 
Stroke Betise we sé 2ft. 1gin. 
Ratioof volumes... .. .. 1; 2-21 
Travel of valves, maximum— 
Forward goar (mean cut-off 74 per cent.) 5hin, 
Backward ,, 99 70 pa .. 4}in. 
Wheels— 
Driving, diameter. . 4{t. Sdin 
Driving wheel base 10ft. 11gin. 
Bogie wheel diameter .. 3ft. 3in. 


= i ene 
Total wheel-base .. .. 22ft. 6jin. 
Boiler pressure (191 Ib )— 





Inside diameter, largest ring .. 4ft. 52in. 
Heating surfaces—Fire-b 9x .. 91-4 square feet. 
” Tubes .. --1170-6 ” 
Total ..1262-0,, 
Grate area... ian tee -- 20-5 * 
Weights— 
Engine, empty 46-4 tons. 

*” EDO ee ee 50-4 ,, 

»» Under coupled drivers .. ee 1-5 ,, 
Tractive effort ¢ = os prt) «ecu oe ab SOOO 
Woight, engine and tender loaded .. 79-8 tons, 
Length total, engine and tender 51ft. 3in. 








HEALTH OF ENGINEERS. 


Tur mortality of engineers is 14 per cent. above that 
for all occupied males. Considering the intelligence and 
physical soundness of the usual type of engineer, this 
mortality appears unnecessarily high. The chief danger to 
which he is exposed is the inhalation of metallic dust. He 
is also at times liable to excessive heats when doing an 
occasional job at the forge, and the atmosphere in which he 
works has never been particularly stimulating. The intro- 
duction of automatic machinery, if it has made his life some- 
what more monotonous, has at least released him from a good 
deal of stooping and mechanical drudgery. The Factory Acts 
are gradually supplying him with a larger quantity and a 
better quality of atmosphere for the working of his internal 
bellows and the oxidation of his circulatory system. His 








liability to accidents is not above the average, but the Work- 
men’s Compensation Act and the Insurance Office Assessor 
are both agents in the cause of immunity from his suffering 
and the enjoyment of an extended and salutary longevity. 
Engineers, like other workers amongst machinery, have a 
fatal facility for slipping off belts when in motion. It is very 
questionable whether the consciousness of power engendered 
and the saving of time effectuated by such skill and agility 
are at all comparable with the hazard which they entail. 

The following comparison will show the attractiveness of 
his calling from a hazardous point of view compared with 
other occupations. Adopting 100 as the mortality of occupied 
males from all causes, the following represents the mortality 
of some other occupations :—Engineers, 114; blacksmiths, 96; 
locksmiths, 97; tin-plate workers, 104; boilermakers, 106; 
zinc workers, 126; gunsmiths, 129; nail makers, 137 ; file 
makers, 190; farmers, 53. It will thus be seen that, although 
he stands fifth in the order of longevity amongst metal 
workers, he is still far removed from farmers—the most 
healthy class, in this respect. 

The diseases to which he is chiefly prone are those to be 
expected from the nature of his occupation, but these can, to 
a large extent, be modified by habits of forethought and 
cleanliness. 

The number of engine makers and fitters in 1891 was 
137,613, and it is upon that return that the statistics are 
compiled. Compared with the ’81 census the number had 
increased by 27 per cent. Compared with occupied males 
the engineer is in a better position in the following dis- 
eases :—Influenza, 100 and 88; alcoholism, 100 and 85; 
accident, 100 and 89; suicide, 100 and 57. Employers of 
engineers have therefore good right to agitate for the benefits 
of Class II. when insuring against the Workmen’s Compensa- 
tion Acts, the Employers’ Liability Act, Lord Campbell’s 
Act, and the Common Law. 

The temperate habits of engineers compared with hatters 
and innkeepers is commendable, as is to be seen from the 
comparison :—Innkeepers, 94; butchers, 35; hatters, 23; 
occupied males, 13 ; barristers, 12; engineers, 10; farmers, 4. 

The high mortality of engineers compared with their 
kindred brethren, boilermakers, from diseases of the nervous, 
circulatory and urinary systems, and from diseases of the liver, 
is due to the fact that their occupation involves more intel- 
lectual than muscular exercise compared with their more 
doughty brethren. 

The following are comparative figures for engineers and 
boilermakers, occupied males being represented by 100:— 
Nervous system, 128 and 109; circulatory system, 121 and 
106; urinary system, 129 and 107; diseases of the liver, 122 
and 89. 

Greater exposure to the inhalation of metal dust is partly 
the explanation of their greater mortality due to phthisis— 
110 and 91. The provision of suction fans under the Factory 
Acts is the remedy for this. 

Greater intelligence is the explanation of their comparative 
immunity from suicide—engineers, 57 ; zinc workers, 557 ; 
agricultural labourers, 50. 

Passing from odious comparisons with others to the less 
odoriferous comparisons with themselves, there has been an 
increased mortality amongst engineers since 1881, the increase 
affecting both age groups making up the working period of 
life. The mean annual death-rates per 1000 living at the 
age group 25-45 was 7°97 and 9°54, and at the age group 
45-65 23:27 and 31°42 for the 1881 and 1891 periods respec- 
tively. The increase amongst the younger men is unpre- 
cedented, compared with the younger men in other 
occupations. In most other trades there has been a decrease 
due to greater leisure, better food, and improved hygienic 
conditions. 

Why this increase amongst young engineers? The increase 
is all the more marked, considering that there was a fall of 
2 per 1000 during the previous decade. The increased mor- 
tality amongst boilermakers was exhibited only amongst the 
older men. 

Some insurance companies issue what are called joint or 
combination policies insuring against disease and death as 
well as accident. An engineer cbtaining the benefits of 
Class II. would have to pay 25s. a year to entitle him to £200 
on death ; £6 annuity for permanent total disablement, or 
£1 weekly for temporary disablement by accident or disease. 
The importance to employers of mortality due to accidents 
is to be found in an extra premium of £3 to £4 per £1000 for 
hazardous occupations, compared with Class I. A similar 
——— attaches to sickness insurance by friendly societies 
and insurance companies. It is the workmen themselves who 
have to pay for a high rate of mortality by a high rate of 
premiums. 

For information about other occupations we would refer 
our readers to ‘‘ Dangerous Trades,’’ recently published. 








THE AMERICA Cup CHALLENGE.—For the third time Sir 
Thomas Lipton has challenged the New York Yacht Club for the 
possession of the coveted America Cup. The acceptance of the 
challenge being a foregone conclusion, the design of the new 
challenger has been proceeding, and now it is reported that definite 
arrangements have boen made for the building of the vessel by 
Messrs. William Denny and Bros., Dumbarton, who, it will be 
remembered, also built the previous challenger, Shamrock I]. 
Although she was the first yacht of this class constructed in the 


famous Dumbarton yard, the work was both expeditiously and. 


admirably executed, facts which are implied in the decision of Sir 
Thomas and those in his counsel to entrust the same builders with 
the work of producing Shamrock III. The new challenger will be 
built in the same covered-in berth in which Shamrock II. took 
form and being, and the same stringent conditions as to secrecy 
then observed will now also obtain. The new vessel will not be so 
expensive as regards construction as her predecessor. The 
material employed for the hull of the latter was manganese 
bronze, which, besides being a costly metal in itself, was found 
somewhat delicate to manipulate, many of the plates on which 
there was curvature and flanging to be done, and which had to be 
heated, being spoiled in the process. Shamrock III. is to be built 
of mild steel, with which the platers and other artisans are quite 
familiar, and the first cost of which is very much less than manga- 
nese bronze. In the designing of Shamrock III. Mr. G. L. Watson, 
who was responsible for Shamrock II., and Mr. Wm. Fife, of 
Fairlie, are collaborating. Both these eminent designers have paid 
frequent visits to Leven Shipyard for some time, conferring with 
Mr. Archibald Denny and Mr. John Ward on the subject of a new 
boat, and availing themselves of the firm’s experimental tank to 
acquire special data and guidance in the work of design. Experi- 
ments have been made with models of previous yachts by both 
designers—enlisted in which investigaticn have been models of the 
King’s yacht Britannia and the German Emperor’s Meteor. Apart 
altogether from the assurance one cannot help deriving from the 
saying about the “third time” being “‘ lucky,” the grand result of 
this collaboration between designers and builders, and of the pride 
of skill which will no doubt be expended in the building of the craft 
by the workmen themselves, will be, as all ‘‘on this side” must 
hope, a yacht which will brieg back the international trophy. 
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THE DES MOINES STEEL VIADUCT. 


AmonG the numerous improvements upon the Chicago and 
North-Western Railway, U.S.A., is the construction of what 
is known as the Boone cut-off—a short high-level line cross- 
ing the valley of the Des Moines River and superseding the 
original line which ran down the valley to a low-level bridge 
and ascended again to the level of the main plateau. The 
reconstruction of this part of the line is warranted by the 
great growth of traffic and the enormous increase in train 





of double 15in. channel bars with lacing over the flanges. At 
| the apex, a jin. triangular plate is riveted over the columns 
| ofeach A fragme, and between these are two transverse Warren 
trusses 8ft. deep. All the diagonal members consist of pairs 
of 12in. channel bars, laced over the flanges, and having amp’e 
connection and intersection plates. 
The 300ft. span is composed of two rectangular deck trusses 
| of pin-connected construction, 60ft. deep, and spaced 30ft. 
apart. There are five main panels 60ft. long, divided into 
30ft. sub-panels. The three middle panels have the bottom 
boom composed of eye-bars, while in the end panels this boom 














THE DES MOINES STEEL VIADUCT 


loads, the c p»zatioa of which will be greatly facilitated. The 
financial conditions of the company also warranted the ex- 
penditure of the money involved in the construction of the 
line and its heavy works, which would have been out of the 
question at the time the line was originally built. 

The new line is 74 miles long—a saving of three miles in 
distance—and its maximum gradients are 1 in 160, as com- 
pared with 1 in 66 on the old line. The sharpest curves also 
are of 2865ft. radius instead of 955ft.; while the total length 
of the curves aggregates only half a mile, instead of nearly 
six miles. The curves on the new line also aggregate an 
angle of only 674 deg., while those on the old line aggregated 
about 900 deg. These figures will give some idea of the much 
better facilities for operating traffic on the new line, and 
point to the advantages which are likely to accrue from 
the change of route. This work is characteristic of a 
large amount of work now in progress on many of the great 
railway systems in the United States. 

The most important structure on the line is a double-track 
steel viaduct, 2685ft. long, across the valley. This has a 
300ft. span over the river, the rails being 210ft. above the 
water level, as compared with 58ft. at the low-level bridge on 
the old line. The viaduct consists of twenty-one plate girder 
deck spans of 75ft., alternating with 45ft. spans on the tops 
of the steel towers which form the supports. The 300ft. span 
is a steel truss, resting upon steel towers of triangular form 
in side elevation. The structure is double track throughout, 
with tracks 13ft. between centres, and it is the longest 
structure of its kind in existence, although several other steel 
viaducts exceed it in height, as will be seen by the following 
table of viaducts. The weight of metal is about 5680 gross 
tons, exclusive of foundation cylinder piers, hand railing, 
guard rails, and extra material for widening the floor for four 
refuges on each side. The viaduct was designed under the 
direction of Mr. E. C. Carter, chief engineer of the Chicago 
and North-Western Railway, and Mr. W. H. Finley, bridge 
engineer. It was built by the American Bridge Company. 
Erection was commenced in November, 1900, and the first 
train passed over on May 19th, 1901. 

The abutments and the pedestals for the legs of the steel 
towers are of stone masonry. The abutments and the 
pedestals for the shorter towers were built in pits excavated 
in hard clay, and given a foundation bed of concrete 4ft. to 
6ft. thick, the pressure on the base of the concrete being 
limited to two tons per square foot, or three tons in some 
cases. For the higher towers, near the river, piles were 
driven, cut off at the water level, and capped with a bed of 
concrete. A pressure of 15 tons per pile was allowed. All! 
the piers or pedestals are 5ft. square on top, with a batter of 
1 in 6, and the base area varies from 12ft. to 20ft. square. 

The two towers carrying the 300ft. span are each supported 
by four steel cylinder piers, sunk by the pneumatic process. 
Each pier is 10ft. diameter, built of gin. plates 5ft. high, 
riveted on as the piers were sunk. The bottom section was 
8ft. high, with a steel roof, giving a working chamber 7ft 
high. They were all sunk by the pneumatic process, the 
concrete filling giving the necessary weight, and an air pres- 
sure of about 23 lb. in excess of atmospheric pressure being 
used. The progress varied from 16ft. perday through the sand 
near the surface to 2ft. per day in the stratified material at 
greater depths. All the piers were sunk to a sandstone 
stratum, about 45ft. below the surface. 

Each of the two towers for this 300ft. span consists of two 
triangular or A-shaped frames, 81ft. 14in. high, witha spread 
of 27ft. 3in. between centres of legs at the base. The two 
frames are 43ft. 3hin. apart at the base, but are not vertical, 
having an inward inclination or batter of 1 in 6, so that their 
tops are directly under the trusses, which are 30ft. apart. 
The columns are of rectangular box section, 23in. square, with 
four steel angles and three cover plates ; the fourth side has 
two narrow plates with lacing bars across. The legs are 
formed together at the base by horizontal members consisting 








is of box section, with two web plates 244in. deep, 33%in. 
apart, with outside flanges and top and bottom lacing. The 
top boom is of similar construction, but with web plates 
30}in. deep, and 22in. apart. The end posts are 29in. by 30}fin., 
with three web plates, all having double flange angles. 
Between the intersection points run longitudinal struts of 
12in. channels in pairs, while to the intermediate verticals 
forming the sub-panels are attached the bottom transverse 
struts. In order to allow for expansion and contraction, one 
of the end posts is formed as a rocker, with slotted holes for 
the pins in the bottom boom and longitudinal strut, in which 
the pins can slide. To keep the height of the towers as low 
as possible, the transverse floor beams are set on top of the 
upper boom, and upon these again are the plate girder 
longitudinals carrying the sleepers and permanent _ way. 


are 
difficulty met with in this arrangement is in regard to th 
depth of girder. The longer the span the greater must be 
the girder depth, for economy. It is therefore necessary t, 
make the 60ft. girders much deeper than those of 30ft. hes 
this usually involves objectionable details in connecting the 
two girders of different depth to the same column. It . 
however, possible to vary the depth of a girder 6in. or even 
12in. from the theoretical economic depth with a very slight 
sacrifice of material. For this reason, and to overcome the 
dbjectionable feature of varying depth, the lengths of 45ft 
and 75ft. were adopted for the tower and intermediate spans 
respectively of the Des Moines viaduct; the girders were 
then all made of a uniform depth of 7ft., which is a medium 
vetween the economic depths for each. Another reason for 
vdopting the 45ft. tower span was to give a sufficient Spread 
it the base, so that the sudden stopping of a train on tho 
viaduct would produce no uplifting strain at the base of the 
columns. The transverse spread, due to the batter, jg 
| sufficient to prevent any uplifting tendency from the effect 
of transverse wind pressure. 

Each column of the tower is composed of two 20in. steel 
oists and a 1ldin. steel joist riveted between, forming a 
| :olumn of H section, with the web transverse to the centre 

line of the viaduct. Batten plates are riveted across the 

anges at intervals. Between the tops of the columns are 
two pairs of transverse plate girders resting on angle brackets, 

These girders are 20ft. 9in. long and 40ft. deep, and those of 

each pair are connected by batten plates, or distance plates, 

ziving a width of 30in. over the outer flange angles. At the 
vase the columns are tied together by four horizontal struts 
sach composed of a pair of 12in. channel bars, set with 

Hanges inward, and having intersecting lattice bars riveted to 

the flanges. These are the only horizontal struts. The 

diagonal members in both planes are all of similar construe. 
ion to the above, except in having single lacing bars jn 
place of lattice bars. They have square plates at the 
intersections, and the ends are riveted to heavy connection 

plates on the columns. 182 

The foot of each column rests on a cast iron shoe Lbip, 
high, 3lin. square on top, and 42in. square at the base, 
where it rests on the stone cap of the masonry pier or 

| pedestal. Two diagonally opposite shoes of each tower are 
fitted with expansion bearings, to allow of horizontal move. 
ment of the base of the column, a bronze bearing plate gin, 
thick and 25jin. by 304in. being placed between the foot of 
the column and the shoe. For the expansion bearings, the 
holes for the bolts attaching the column to the shoe are 2tin, 
diameter, while the holes at the fixed bearings aie 1}jin, 





diameter. Each shoe is anchored to the masonry by five 
bolts. Through the middle of the casting passes a lin. bolt, 


which extends down to the concrete, and has a cast washer 
under the masonry. At each corner of the casting is a 1 fin. 
bolt 34in. long, with a split end. 

The superstructure consisis of four lines of deck plate 
girders all 64ft. apart between centres. Each pair has 
diagonal bracing frames, whil: bottom horizontal bracing 
extends across the four girders. The girders are of 45ft. and 
75ft. span alternately, but are all 7ft. deep, as already noted. 
The ends are halved, the projecting upper part of each 75ft. 
girder resting on the projecting lower end of the adjacent 
45ft. girder. The longer spans have gin. web plates and the 
shorter spans ,7,in. plates. The bottom boom is formed by 
two flange angles 8in. by Sin. The top boom is of channel 


| section; it has two flange angles Tin. by 34in.—-with the 


short flange horizontal; and two flange angles Gin. by 4in.— 
with the long flange horizontal just below. This forms a 
channel Yin. deep on each side of the girder, and ,*,in. plates 
8}in. deep are riveted over the vertical legs of the angles and 
through the web. Outside of the outer girders are triangular 
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ERECTING A 300-FEET SPAN 


The steel towers carrying the viaduct spans are of the four- 
post type, 45ft. long, parallel with the railway, the two 
posts, or legs, on each side being parallel. They are 19$ft. 
apart transversely at the top, and batter outwards with an 
inclination of 1 in 6, so that the highest towers have the legs 
about 70ft. apart at the base—in a plane transverse to the 
line of the bridge. In a paper describing this structure, Mr. 
Armstrong, the resident engineer, pointed out that the usual 
practice in viaduct construction is to make the tower span 
about half the length of the open or intermediate spats; 
30ft. and 60ft. respectively are very generally adopted. One 





Zin. bracket plates to support the footwalks. Horizontal 
angle iron 6in. by 4in., 29ft. 44in. long, extend across the tops 
of the girders, and rg the 10in. channel steel posts for the 
side railing, 4ft. Sin. high. These posts are capped by @ 


heavy bulb angle top rail, and have outside braces. Besides 
this, there is a gas pipe hand railing, which — 
ese 


around four refuges on each side of the viaduct. 
refuges are large enough to receive a platelayer’s lorry. 
The permanent way is laid with 90 lb. flange rails on cross 
ties or sleepers Sin. by Sin., 12ft. long, 4in. apart. Inside 
each rail is an angle iron guard rail 6in. by 4}in., boltec to 
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the sleepers, 
flat. Asim 


each rail. £ b ; 
nim of guard timbers 10in. by 12in. 


and backed by a guard timber 4in. by 10in., laid 
lar guard timber is laid close against the outside 
Between the two tracks are two additional 


The 300ft. span was erected on a very heavy falsework, 
built of Oregon fir timbers Sin. by 16in. 
The erection of the viaduct portions was accomplished b 
means of two travellers, or travelling derricks, one on eac 
side of the river, no falsework 
being used. Each traveller 
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DECK OF THE DES MOINES VIADJCT 


consisted of a steel frame 50ft. 
high, composed of three posts 
braced together. This was 


carried the winding engine and 
formed the working place for 
the engineman, and a man to 
give signals, and the men 





were also stored on the plat- 
form. At the bottom of the 
frame were attached two booms, 
one inclined and the other 
horizontal. The inclined boom 
was 90ft. long, made of two 
Yin. steel channels laced toge- 
ther, and stiffened against 
buckling vertically or laterally 
by longitudinal truss rods. 
This boom could swing from 
a horizontal position through 
a vertical arc of 75 deg., and 
also had a horizontal swing 
of about the same amount. Its 
reach or radius was controlled 
by blocks and tackle connecting 
the head of the boom with 


All material, including rivets, is ot soft steel, conforming to|the top of the frame, the line being led to the winding 


the railway company’s specifications, and all rivets are fin. | engine. 


Des Moines 


Viaduct 

Country Seay ee . United States 
Railway Chicago and N.W. 
Gauge 4ft. 8}in. 
Number of lines ..  . ar mens Two 
Length 2685ft. 
Height, maximum P evans 210ft. 
Width between girders .. .. 19} ft. 
Width of floor.. .. .. .. os 25ft. 
Width at base, maximum .. .. .. 70ft. 
Weight of metal | 5680 tems 
Length of tower spans : ws 45ft. 
Length of intermediate spins... .. 75ft. 
Maximum span (Truss) 300ft. 
Date of construction .. .. sf 1901 


diameter. For the 75ft. spans the live load is taken as lines attached to the head of the boom and handled by 
men on the ground. The horizontal boom was 5lft. 
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SIDE ELEVATION OF PIER 


the 45ft. spans the live and dead loads are taken as 7600 lb, 
and 1250 lb, respectively per foot of track, 


Chicago and North 
-#—-western Railway. 


For 


The lateral movement was controlled by hand 


‘ mounted on a platform, which | 


operating the hoisting ropes. | 
Coal, water, and coils of rope | 


the best for its purpose, and differs in different countries 
almost as widely as do standards of right conduct, which are 
notoriously numerous and much influenced by latitude. 
Various mechanical standards, such as gauges for wire and 
sheet, screw threads, and the like, are also practically 
necessities, but it may well be debated whether structural 
metals should be moulded into standard forms and sections. 
If this were generally adopted, it would result in an engineer 
specifying rails of a particular weight per yard being con- 
| fronted with the choice of accepting the standard section, or 
| putting down his own rolling plant. A good deal is to be said 
| for mechanical standardisation ; by the use of few and fixed 
| sizes production is undoubtedly cheapened and quickened, and 
| theestablishment of metal standard sections would be welcomed 
by most manufacturers. But the engineer whois responsible for 
the ultimate behaviour of the material is by no means so 
sure of the advantages thus to be gained. He is aware that a 
| standard section will not be best in every case, and must from 
the nature of things be regarded as a compromise, and he 
may, singular as it must appear in these days of collective 
activity extending even tothe realm of thought, actually 
prefer his own judgment to the combined wisdom of a number 
of other people. Coming to the question of standardising 
mechanical tests, instead of sections of materials, more diffi- 
culty is encountered. Already in mechanical testing there is 
too great a disposition to rely on stereotyped tests, and not to 
consider intelligently what it is that itis desired to ascertain. 
Thus, in the case of a rail, test pieces are almost. invariably 
cut from the head in a direction parallel to the length of the 
rail, although these on breaking will not reveal weakness of 
the metal due to longitudinal flaws, which would be detected 
at once by the use of test pieces cut at right angles to the 
length of the rail. This is a simple instance of the errors 
which may occur when mechanical tests are made according 
to rule, without regarding each case on its merits. But on 
passing from mechanical testing to chemical analysis, the 








Notable Steel Railway Viaducts. 





Pecos Old Kinzua New Kinzua Panther Creek Loa Old Verrugas New Verrugas 
United States United States United States | United States | Bolivia Peru Peru 
Southern Pacific Erie | Eric Erie Antofagasta Lima and Oroya Lima and Oroya 
4ft. Shin, 4ft. 8}in. 4ft. Shin. 4ft. Shin. 2ft. 6in. 4ft. Shin. 4ft. 8hin. 
One One One One One One One 
2180ft. 2053ft. 2053ft. | 1650ft. 800ft. 575ft. 575it. 
$21ft. solft. 30lft. 16lft. 3364ft. 252ft. | 252ft. 
10ft. 10ft oft. 7ft. oft. - — 
20ft. 18ft. 1Sft. - 18ft. = 
90}ft. _ | 1023ft. — 124ft. _ 584ft. 
1820 t-ns 1400 tons 3352 tons 830 tons 1115 tors = = 
35ft. 88ift. 38hft. 30ft. 32ft. 50ft. 60ft. 
} coft. élft. 6lft. 40ft., 60ft., 65ft. soft. 1ooft. and 125ft. | { = — 
185ft. olft. 6lft. 65ft. soft. 125ft. 235ft. 
1891-92 1882 1900 1893 1888 1872 1890 


long, and remained always horizontal, although it had a 
lateral swing of about 30 deg., this movement being 
controlled in the same way as that of the 90ft. boom. It was 
made of two 18in. steel joists, upon the upper flanges of 
which ran two carriages or trolleys. It was supported by 
three rods radiating from the top of the frame, from which 
also back stays were run to anchor rods at the rear of the 
platform. These rods were clamped to the girders of the 
completed part of the viaduct on which the traveller stood, 
so that the machine would not tip forward when raising a 
The 90ft. and 51ft. booms were designed to 
carry loads of 10 and 16 tons respectively at their extreme 
ends. The traveller was carried on eight bogies running on 


heavy load. 


two standard gauge lines 13ft. between centres. The plat- 


form was about 9ft. above the rails, so that there was a 
passageway underneath, and between the lines of rails, for 
bringing material forward to where it could be reached by the 
The trolley boom was used for 
lowering and setting the girders in place on the towers, and 
also for lowering material for the towers from the deck of the 
viaduct to the ground. This material was then picked up by 


lines from the trolleys. 


the 90ft. boom and set in place. 








ANALYSIS BY ROTE. 





objections to standardisation become much stronger. Our 
author says :—‘‘ In mechanical testing it is recognised 
that the values obtained for strength in tension and com- 
pression, for elongation of a ductile test piece, for resistance 
to shock and the like, are appreciably influenced by the con- 
ditions of the test, and in consequence there is something to 
be said in favour of standard methods of applying the tests. 
But there is no such justification for the adoption of standard 
methods in chemical analysis, where the object in view is the 
determination in a given material of a definite substance ; in 
such a case all methods which are chemically sound must 
give the same result.’’ 

The history of the various attempts which have been made 
in this country to standardise methods of chemical analysis 
has a certain sameness. These efforts have been uniformly 
unsuccessful, perhaps from an innate objection in the English 
mind to be coerced. But in America a different temper has 
been shown, and for a long time past the idea of standardising 
methods of analysis has there been favourably received. 
When, in 1888, the British Association undertook to determine 
the composition of sundry samples of steel which were 
ultimately to serve as standards in themselves, the American 
Committee were far more interested in the device of standard 
methods. Later the use and enforcement of standard methods 

| for the analysis of coal, sugar, manures, feeding stufis, 
cement and cement materials, have been freely advocated in 
the States, and in some cases processes for the examination 
of these substances have been set forth and published by 
authority. 

It would seem to be incomprehensible that chemists, know- 


Tuat desire for uniformity undiversified by inteiligence, 
now prevalent in many fields has appeared with much _ ing their work to be based on science, and not on rule, should 
virulence among chemists. The complaint commonly takes countenance these attempted regulations, but the fact that 
the form of promulgating ‘‘ standard’’ methods of analysis there is a respectable body of opinion in favour of reducing 
on the plea that by their use discrepancies between the analysis to the level of cookery makes it necessary to 
results of different analysts will be avoided, the advocates for examine the grounds for this strange belief. To quote from 
such methods overlooking the fact that two accurate results this paper, ‘‘It will be seen that there are in this matter two 
cannot be discrepant, and that if a result is accurate, the schools of thought sharply differentiated. On the one hand, 
method by which it is obtained is a matter of indifference. we have chemists so impressed with the necessity of avoiding 
But as it seems that such axiomatic truths are in danger of discrepancies, that they are anxious to set up standard 
being set aside in favour of more ornamental dogmas, the methods, stated in such detail that a faithful observance of 
appearance of a paper treating of the subject as a whole. the prescriptions by two workers cannot fail to secure identical 
maintaining what we conceive to be a sound view of the | results. And there are others less confident of the success of 
matter, must be considered timely. | this system. This conflict of opinion arises in great measure 

The paper in question was read by Mr. Bertram Blount, before | from confusion of thought. There are many operations 
the Chemical Section of the British Association, at the recent | performed by the chemist which are from their nature 
meeting of that body at Belfast. Naturally, it is addressed | arbitrary. To take an extreme case, it is evidently impossible 
primarily to chemists, but in view of the fact that the to carry out the Maumené test for oils, or to determine the 
engineer has frequent need to seek the aid and advice of the | flashing point of petroleum, and to obtain concordant results 
chemist, and is directly and keenly concerned in the accuracy | without having recourse to a fixed procedure. In the exami- 
of the analyses supplied for his information, we have pre- | nation of potable waters, such arbitrary methods are in wide 
pared this digest of those parts of the paper which more and general employment, and yield much useful information. 
particularly concern our readers. Feeding stuffs and manures afford a similar case.’’ mab’ 

In the first place, Mr. Blount draws attention toa point ‘‘ But this kind of codification, though useful and necessary, 
often overlooked when questions of standardisation are dis- has nothing to do with analysis. The object of the analyst is 
cussed. The ‘ principle of standardisation "’ pews means | to determine, with the best precision in his power, the con- 
the idea that all things of a kind should be referred to a fixed | stituents of the substance which he is analysing. Some- 
example of that kind—which may be good or bad, or more | times he cannot do this, and is forced to have recourse to the 
probably mediocre. ‘‘ Standardisation ’’ has so imposing and | determination of the properties of the substance, that is to 
attractive a sound that it is often implicitly understood that | say, he is compelled to apply to the material under examina- 
the standard is the best thing of its kind ; this is by no means | tion various arbitrary tests. Standardisation of these tests 
the case, it is only a fixed thing. The necessity for standard | is legitimate enough; standardisation of analysis implies 
weights, measures and money is universally admitted, though | that analysis is an arbitrary procedure not based on ultimate 
even here the standard is an arbitrary thing, is not necessarily | chemical facts; this view is too grotesque for discussion,’’ 
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No doubt the chief cause of the agitation for standard 
methods is the occurrences of discrepancies in analysts’ 
results. These are to be traced either to bad sampling, which 
is commoner than is supposed, or to hurried or unskilful 
work. Evidently the remedy for this is to be found in 
greater care both in sampling and analysis, and greater skill 
due to better training of the analyst ; a ‘‘ standard ’’ method 
will never help the matter, and will, indeed, only form a 
screen behind which the careless and incompetent can take 
refuge. 

The advocates of standardisation, when pressed to show 
cause for their belief, are accustomed to fall back on the case of 
the works chemist, and to maintain that by the employment 
of standard methods errors now frequent in works analyses 
will be diminished or removed. This is but a poor compliment 
to the works chemist, as it implies that he is not to be trusted 
without guidance. Mr. Blount takes up the cudgels for this 
branch of his profession, maintaining that ‘it is neither 
just nor courteous to assert that he (the works chemist) 
above all others is in need of direction and supervision 
from without, and that he is willing to barter his right 
of individual judgment, according to his training and 
experience, for a bundle of prescriptions.’’ It may be admitted 
that some works chemists are not fully competent, and 
might even welcome the formulation of standard methods 
for their aid, but these are not to be taken as representative, 
and the multiplication of such half-trained chemists is most 
undesirable. Of course, the money question comes in. It is 
to be feared that the average manufacturer does not under- 
stand the necessity of scientific and technical aid in his 
business, and will frequently offer to the chemist a salary 
hardly in excess of the wages of a skilled mechanic. As a 
result he gets just the sort of poor stuff that he pays for. 
Putting the chemist’s view aside, all will agree that such a 
state of things is a serious evil for the industries concerned. 
No works needing chemical knowledge for the guidance of its 
processes can hope to thrive except with the aid of a highly- 
trained and competent chemist. Is he the kind of man who 
will clamour for machine-made methods? We trow not. In 
short, the case for standardisation, based on the alleged 
necessities of the works chemist, will succeed on one ground 
alone, viz., that the works chemist is incompetent. At this 
stage of the argument we will leave the advocates of stand- 
ardisation to the candid consideration of the works 
chemist, who may have his own opinion on the point. 

But apart from the questions of principle here raised, there 
is a good deal to be said against standardisation on the ground 
of expediency. It is unlikely that consulting chemists as a body 
would accept standard methods, even if promulgated by some 
central and representative body. In the next place, if standard 
methods are officially adopted, any dissentient who might pre- 
fer his own method would be placed at an artificial disadvantage 
in any case of dispute involving legal proceedings. On him 
would lie the onus of proving before a non-technical tribunal 
that his method was as good as that of the central com- 
mittee. If he failed in this a grave injustice might be done 
to him ; if he succeeded the standard method would be dis- 
credited. Further, analytical research would be discouraged, 
and methods would tend to become stereotyped, to the great 
injury of the science. It would be easy to multiply objec- 
tions, but enough has been said to show that standardisation, 
except for certain processes, which are of necessity arbitrary 
in their nature, is highly undesirable. That this is the view 
entertained by the majority of practising chemists of good 
standing in this country is sufficiently shown by a resolu- 
tion recently adopted unanimously by the Council of the 
Society of Public Analysts condemning all attempts at 
standardising analysis proper as distinct from arbitrary 
methods of testing. 

In order that the zeal which has led to the demand for 
standardisation may not be wasted, a direction in which it 
may usefully be applied is suggested. There are many 
analytical methods generally accepted which would be none 
the worse for revision and, if need be, elaboration and im- 
provement. Such work could be fitly undertaken by groups 
of specialists in each branch of analytical work, whose func- 
tion should be critical, constructional and advisory, but in 
no way didactic. Their conclusions could not fail to be 
valuable, and would serve gradually to discountenance such 
methods as were found to be faulty in principle or imprac- 
ticable in execution, and at the same time to indicate those 
which were shown to be sound, trustworthy and workable. 
There would be no searching for a standard and forcing it on 
a rebellious or contemptuous profession, but there would be 
provided for general use analytical methods which had be2n 
proved reliable by the most searching expert inquiry, not 
formulated in detail, but at all points established in 
principle. 

It is clearly to the advantage of the engineer that this con- 
troversy has arisen among chemists, some of whom may have 
been too easily content with the state of things as they are, 
and too little disposed to strive for greater accuracy and 
certainty in analytical results. In £o far as the advocates of 
standardisation have aroused interest and stimulated inquiry 
they are worthy of praise and gratitude. But the abolition 
of discordances will not be brought about by the adoption of 
their panacea; it will be reached by the attainment of a 
higher standard of training and skill, and by the gradual 
replacement of mere analytical machines by men who are 
chemists indeed. 








THE “SOO” CANAL. 


THERE is an enormous traffic in grain and other com- 
modities passing in and out of Lake Superior in the course of 
every year, that vast sheet of inland water being in the centre 
of the most productive agricultural land of both the United 
States and Canada. The growth of traffic, however, in recent 
years has exposed the inadequacy of the old canal system 
through Sault Sainte Marie, at the narrow neck of land 
dividing Lake Superior from Lakes Michigan, Huron, and 
the others which take the produce to the sea by way of 
Quebec and Montreal on Canadian soil, and Buffalo and New 
York on American. The Dominion Government, with a com- 
mendable desire to facilitate the transport of merchandise for 
the general—not only for Canadian—good, was not slow in 
awakening to the shortcomings of the old ‘‘ Soo’”’ Canal, and 
four years ago it decided to construct a new water-power 
waterway which should be equal to the requirements not 
only of the present but of the future. This enterprise is 
now completed, and it stands out as an example of official 
enterprise as prominently as the deepening of the St. 
Lawrence series of canals, whereby deep-draught vessels are 
enabled to pass from the interior into and across the Atlantic 
without the necessity of transhipment. The engineers regard 








the work as the finest of its kind in the world. It is un- 
doubtedly a great achievement. The canal is 24 miles in 
length, from the mouth of the intake above the rapids to the 
overflow far below the entrance to the ship canals. The 
average Width is 224ft., and the depth is 22ft. The intake 
has an area of more than 15,000 square feet, through which 
will flow a volume which is estimated to be 30,000 cubic 
feet per second, with a velocity of about 14 miles per 
hour. The entrance is 891ft. wide, and 18ft. deep. In 
its excavation some 300,000 cubic yards of material were 
removed. Ata point about 100ft. east of the entrance the 
intake merges into the canal proper. A cross section of the 
canal at this point measures 4425 square feet. For a distance 
of 4100ft. from this point the canal is cut through solid rock. 
For the rest of the distance the canal traverses a formation 
of sand, gravel, and clay, the excavation of which was not 
attended by such difficulties. The canal in its course through 
the city crosses thirteen streets, and at the present time it is 
spanned by five steel bridges. One more is under construc- 
tion, and others are projected. At the lower end the canal 
widens out into the forebay, or mill pond, for the purpose of 
securing sufficient frontage for the uniform distribu- 
tion of the water to all of the turbines, which are 
installed along the river face of the forebay in the power-houses. 
Because of this expansion the water issuing from the canal 
will at once disperse and enter the turbines at a velocity of 
2ft. per second. The river front of the forebay is closed by 
the power-house, the duplicate of which cannot be found in 
the United States. It is constructed of red sandstone, is 
48ft. over a quarter of a mile in length, is 100ft. wide, and 
125ft. high. : 

The energy to be developed is estimated at 40,000 actual 
horse-power developed by 329 turbines of the McCormick 
type. Four of these turbines in pairs are placed in each pen- 
stock. The electrical equipment of the power-house consists 
of eighty dynamos constructed by the Westinghouse Company. 
After converting the water power into electrical power the 
latter will be transmitted by feed wires to the doors of the 
various plants which are either in course of construction or 
projected, and which are expected to use the power produced. 
Among other things, the power will be used to light the streets 
of the ‘‘Soo’’ and to propel its street cars. An interesting 
side feature of the canal! is the big movable dam constructed 
at the head of the canal to control the volume of water. 
This is made up of four ‘‘ leaves’’ 50ft. long and 28ft. high, 
suspended from and operating between piers of solid masonry. 
When the water is entering the canal freely these leaves are 
suspended, and when it is desired to stop the flow the leaves 
are lowered against a sill in the canal bed. Still another 
interesting feature is the ice rack, which occupies a space just 
at the entrance to the forebay. This is designed to intercept 
the ice logs, or other obstructions which may find a way into 
the canal, and divert them into a byewash, through which 
they are conducted into the river. 

We have already stated that a very large volume of traffic 
passes through Sault Sainte Marie. It is expected that 
during the present season the total will reach 35,000,000 tons. 
So far the traffic has passed all previous records, and there 
are prospects of continued activity at high pressure to the 
end of the season. To the end of July the total east-bound 
freight recorded in the canals was 13,886,964 tons, as com- 
pared with 9,350,923 tons last year. The west-bound freight 
for the same part of the present season was 2,681,915 tons, as 
compared with 2,197,269 tons for the corresponding period 
last year, and 2,705,444 tons up to the same date in 1900. 
The total freight both ways to the end of June last was 
15,568,899 tons, an increase of 43°5 per cent. over last year 
and 29-6 per cent. as compared with the corresponding 
period in 1900. In the classified freight record the most 
significant increase is in iron ore, the total for the period 
covered by the reports during the present season being 
11,594,239 tons, as compared with 7,685,808 tons last year. 
Comparing the same periods, the record of coal, hard and soft, 
increased from 1,914,794 to 2,302,646 tons. The record of 
the present season shows that 11,029 vessels have passed 
through the locks. It is difficult to appreciate the part 
played by the Great Lakes in affording transportation routes 
to and from the heart of the continent. The part taken by 
grain and other cereals is also very great. Much of the 
American as well as Canadian wheat is carried to the sea- 
board by the railways, but water transport is very cheap, and 
the canal must benefit from the good harvest in both 
countries. Canada in particular is making strides. There 
are now 645 elevators in Manitoba and the North-West 
Territories, with an aggregate capacity of 29,100,000 bushels. 
Last year in Manitoba the wheat crop was 50,502,035 bushels, 
the yield of oats 27,796,588 bushels, and of barley 6,536,155 
bushels. Counting all grain crops, the aggregate was 
85,179,858 bushels from 2,917,360 acres. This will be con- 
siderably exceeded when the threshing returns for the 
present year are counted up. 








JOHN BARRACLOUGH FELL. 


WE regret to have to announce the death, on the 18th 
inst., of an engineer who ed unusual originality, and 
was at one time very prominently before the world. 

Born in 1815, Mr. John Barraclough Fell spent the early 
part of his life with his parents in Tavistock-street, London, 
removing with them some twenty years later to the Lake 
District. Here in the forties he carried out his first railway 
contracts in connection with the Furness and Whitehaven 
Railway. In 1852 he went to Italy, where for some years 
he was associated with the late Mr. Brassey and others, the 
firm being Brassey, Jackson, Fell, and Jopling, in the con- 
struction of several of the early Italian railways, amongst 
which were the Central of Italy, the Maremma, and the 
Genoa and Voltrelines. Traversing the Mont Cenis frequently 
by road induced him to give his attention to the study of 
mountain railways, with the result that he perfected what is 
known as the ‘‘ Fell Centre Rail System.’’ 

In the years 1864-65 he carried on experiments on the Goth- 
land incline of the High Peak Railway in Derbyshire, which re- 
sulted in the subsequent adoption of the system tothe crossing 
of the Mont Cenis pass of the Alps between St. Michel in 
France and Susa in Italy. The engines built for this purpose 
by Gouin, of Paris, were very fully illustrated and described 
in THE ENGINEER for August 31st, 1866. This was the first 
Alpine railway, andit carried the international traffic between 
Italy and France, as well as the Indian mail, prior to the 
opening of the great tunnel. The system was afterwards 
applied to the Canto Gallo Railway ir Brazil and also to the 
Wellington and Masterton Railway in New Zealand, where 
it has been in operation for nearly thirty years. 

Mr. Fell also gave some years of his life to the light railway 








question, commencing with the mono-rail, which, after a 
series of trials, he rejected in favour of a gauge of 8in.—Pary. 
house Railway in North Lancashire—and ultimately of 3ft,_ 
Torrington and Marland Railway in North Devon. 

During the years 1873-74 he undertook a series of trials for 
the War-office at Aldershot in connection with the rapiq 
construction of field railways for the transport of troops ang 
stores in time of war, when a difficult and severe programme 
drawn up by the military authorities, was successfully 
carried out. 

Mr. Fell was fond of reciting three events in his life, 
namely, that he placed the first steamer on the English 
lakes, launched on Windermere in the year 1851, ang 
christened by Mrs. Fell ; that he constructed the first railwa 
in the Papal States of Italy; and that he carried the first 
railway over the Alps. 

Although he practically retired from business many years 
ago, nothing gave him more pleasure than a business chat, 
and up to the very last his mind was as vigorous and power. 
ful as ever, and his memory, always phenomenal, ever 
failed. 








DOCKYARD NOTES. 





Tue Achilles, till recently a “‘ first-class armoured cruiser’ 
—her denomination still in the Navy List—has been sent to 
Malta to replace the Hibernia as a hulk. To prevent con- 
fusion, her name has been changed to Hibernia, It is not 
stated whether she will now cease to be an armoured cruiser, 
first-class. 





SuBMARINE No. 1 has been on trial in the Irish Sea, and 
done six miles at a depth of 12ft. The principal object of 
these tests was to obtain data as to steering by periscope at 
full speed, a hitherto almost impossible feat, owing to the 
vibration. Now the vibration problem has been solved, and 
the trials in question were of a successful nature. 





THE Calliope will leave Portsmouth for her next cruise on 
November Ist. 





Tue 21st being Trafalgar day, the Victory in Portsmouth 
Harbour was decorated as usual, and flew the famous 
‘England expects’’ signal. There wasno other recognition of 
the day at Portsmouth. 





Grey paint is spreading in Portsmouth Dockyard. It is, 
as we have already stated, ordered for all ships coming forward 
for commission, but official enthusiasm once started is not 
easily restrained, As a result, the old Sultan has been “ put 
on a war footing’’ by the application of grey paint all over. 
There is nothing like preparing for eventualities, and we 
hope the Navy League will make no more nasty suggestions 
about insufficiency now that the Sultan is in reserve. 





Tue reconstruction of the Centurion proceeds apace, and 
the ship looks at present rather more dilapidated than the 
Belleisle. Her foremast has been lifted out—to be replaced 
by a more modern erection—one without any fighting tops at 
all, it is to be hoped. When finished the Centurion will b. 
a better ship than the Reaown in many respects, and the 
authorities are certainly to be congratulated on doing 
thoroughly what they have undertaken. 





SUBMARINE No, 3 is in dry dock at Portsmouth just at 
present. She appears to have got damaged in the region of 
the propeller and diving rudders. Out of water she is a 
passable imitation of the Italian flag, being red under water, 
green above, and white on the upper works. The precise 
object of this gay colouring is not easy to understand, unless, 
maybe, it is her skipper’s idea of ‘‘ art.” 





Ir seems unduly brilliant for a craft that only the fishes 
are able to admire in toto, unless there is some lingering belief 
in mermaids. The crew seem to live mostly in overalls, and 
the pallor of all of them is remarkable. However, the boat 
has a workmanlike look about her, and fifty years hence it is 
very possible that no other kind of warship will be seen in the 
dockyards. 





No. 3 is being repaired by men from Messrs, Vickers, 
Maxim and Co., and not by the dockyard maties—which, 
perhaps, is just as well for No. 3. 








PETERHEAD HARBOUR WORKS. 

Ir appears from the report of Messrs. Coode, Son and 
Matthews, the engineers-in-chief of these works, that very 
good progress has been made for the financial year 1901-1902. 
During that period the south breakwater has been extended 
for a distance of 150 lineal feet, and the rubble mound added 
to and levelled up over a length of 725ft. in advance of the 
superstructure. Among the different items of work included 
in the recent extension may be mentioned the following ;— 


Rubble deposited in mound foundation .... .. 15,856 tons. 
Levelling surface of mound for founding super- 
structure 1000 sup. yards. 


Levelling surface of berm to receive blockwork 
Mkt ry. tak oe, pe os foe eet we mee = ! ” ” 
Concrete in mass .. .. «. «- $22 cubic yards. 
Do. do. blockwork in apron 16,084 ,, ” 
Do. blockwork in apron .. 
Granite ashlar in facework .. 
Do. other than in blocks . 1828 _,, ” 
Permanent way laid.. .. eine vse 100 lineal yards 
As it had beeen decided to lower the foundations of the 
breakwater a couple of courses beyond the rock, it became 
necessary to remove a portion of the rubble mound already 
tipped. This surplus amounted to 367 tons, and its removal 
could be effected only by divers. ; ; a. tae 
The experience of the last eight years, during which time 
the breakwater has been under construction, has shown that 
it is absolutely imperative to strengthen it. With this view, 
the authority of the Treasury having been obtained, the 
structure is being increased in width. The cost of the 
extra work has been estimated by the engineers at about 
£72,000. It is hoped, however, that a considerable portion 
of this amount, if not the whole of it, may be met by savings 
on the sanctioned estimate of the total cost of the con- 
struction of the harbour. Be this how it may, the addi- 
tional sum is but comparatively a trifle in respect to the 
great importance of establishing a harbour of refuge at 


Peterhead, 


‘ 95 ” ” 
80,208 cubic feet. 
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RAILWAY MATTERS. 


Tur Government has reappointed the Railway Com- 
ynissioners for a period of seven years, says a Reuter telegram from 
Sydney. 

Tue record of railway accidents in the United States 
in August contains thirty-three collisions, thirty-six derailments, 
and three other accidents. 


Sort lines from Pegu to Syriam and Dalla to Dedaye 
will soon be taken in hand by the Burma Railways Company. 
They will open up fertile country. 


Ercut miles of new double track of the Grand Trunk 
Railway of Canada between Montreal and Toronto will be com- 
pleted this year, and the remaining 25 miles wil be available for 
traffic in the course of next year, 


Tur correspondent of the Standard at Tien-Tsin 
states that Mr. Edmund Cousins, of the firm of Jardine, Matheson 
and Co., has been appointed representative of the bondholders on 
the Board of Administration of the Chinese Imperial Railways. 


A TELEGRAM from New York states that a new departure 
in electric traction is to be tried between Cleveland and Detroit, a 
distance of 250 miles. Trolley lines are to be strung over the rail- 
way tracks, and five sleeping cars have been ordered for experimental 
purposes. 


Tae North-Eastern Railway Company has been for a 
little time experimenting with the us3 of petroleum oil as fuel for 
locomotives on its main line, It has erected at Gateshead tanks 
for the oil, and several expsrimental runs have been made by 
oil-fired locomotives, 


Tur turning of the first sod of the Vasco-Castellano 
Railway, which is to form a direct line from Madrid to Bilbao, was 
performed at Burgos on Monday. The journey from Bilbao to 
Madrid will, by the new route, take only seven hours, instead of 
eighteen, as is now the case, 


Tur Lancashire and Yorkshire Company built some 
wagons capable of carrying 30 tons about twelve months ago, and 
have now some dozens regularly working. These have been found 
very usefal in the transit of specific traffies in large quantities 
between certain places on their line. 


Ix connection with the proposed electric tramway lines 
connecting Maidstone with Chatham, and Chatham with Graves- 
end, there is now a suggestion cf linking up the Gravesend, 
Dartford, and Bexley systems, and if these connections are 
accomplished the through route to London will be practically 
complete. 


Tur State Railroad Administration of Belgium is going 
to adopt the upwardly-inclined semaphore arm for general use. 
The use of signals with arms that can be inclined upward, but not 
downward, will be made the standard practice throughout the 
State-operated lines, The upward inclination is found to conduce 
to visibility. 

THe Hudson and Manhattan Railway Company was 
recently incorporated in New Jersey to build a tunnel in Jersey 
City, from the Erie Railroad terminus to the Jersey Central 
terminus. It is said that this will eventually be prolonged north- 
ward and connect with the old Hudson River tunnel, which is to 
be completed. 


ATTENTION has been publicly called to the exceptionally 
good earnings of the Lancashire and Yorkshire Railway Company's 
goods trains, and it may be noted that for the half-year ended 
December, 1901, the average receipts for this class of trains was 
103. 34d. per mile, as against 8s. 94d. in the corresponding half- 
year of 1896, an improvement due to the new methods of working 
with heavier and more powerful engines. 


Tue first locomotive equipped to burn fuel oil in Texas 
was on the Gulf, Colorado and Santa Fé Railroad. After a 
regular test this engine was put in passenger service, and results 
were so satisfactory that this road has now nearly seventy engines 
burning oil fuel, and is converting others as rapidly as business 
will permit, and is having storage tanks built at ee 
along the line having a combined storage capacity of 20,000,000 
gallons, 


Tuer Prussian Government announces that it has made 
offers to six Prussian railways for the purchase of the lines by the 
State. The railways are the East Prussian Southern, the Marien- 
burg-Mlawka, the Altdamm-Colberg, the Stargard-Kiistrin, tte 
Kiel-Eckernfirde-Flensburg Company, and the Breslau-Warsaw 
Company. The railways represent a total of 900 kiloms. in length. 
If the proposal is carried out the only railways of any importance 
in Prussia which will not be owned by the State will be the 
Dortmund-Gronau Railway and the Liibeck-Biichen Railway. 


A MOVING stairway is about to be installed in New York, 
at the Manhattan-street Station of the new Rapid Transitroad. At 
this point, the line crosses the Manhattan Valley on a viaduct, the 
tracks being about 40ft. above the level of the street. The 
‘“‘esealator” will carry passengers both up and down, the two 
tracks being arranged in the same vertical plane. The guaranteed 
carrying capacity of the device is 20,000 people per hour, 10,000 
in each direction. ~A motor of 35 horse-power will be sufficient to 
operate the mechanism when working at its maximum capacity. 


THE Berlin Elevated and Underground Railroad has 
published statistics of the movement of passengers over the line at 
different times of day. From 5 to 8 a.m. travel is light, averaging 
1470 passengers per hour between the Zoological Gardens and the 
Stralau Gate. Then it grows till noon, 2060 per hour from eight 
to ten, 2240 from ten to twelve, and 2590 from twelve to two. 
Then it falls off to 2490 from two to four, and reaches its maximum 
shortly after, 3530 from four to five, 4060 from five to six, and 
4560 from six to seven. From 7 to 10 p.m. the hourly average is 
3625, and from ten to midnight 1860. 


THE South-Eastern and Chatham Railway announces 
that, in consequence of its express afternoon continental service 
vid Folkestone and Boulogne being so well patronised, it has 
decided to continue running it throughout the winter months. 
In connection with this service there is also a first and second-class 
corridor express with dining and sleeping cars, which runs daily 
from Boulogne to Bi'e vid Laon. This reaches Bile at 6.13 a.m., 
in time for the express trains to Lucerne, Davos-Platz, and the 
Engadine, and to Italy 7/4 the St. Gothard Tunnel. A train also 
leaves Boulogne daily for Lille and Brussels on the arrival of the 
eo service, and will continue running during the winter 
months, 


TuE Russki Invalide announces that the management 
of the Eastern China Railway is about to introduce a through 
service of express trains, with sleeping cars, between Dalny and 
the railway systems of Russia and Europe generally. There will 
be three trains a week in either direction. To enable travellers to 
break their journey at intermediate stations, books of tickets will 
be issued printed in five languages—in Russian, English, French, 
German, and Chinese. The journey from the station Manchuria, 
at the beginning of the line to Dalny, will take seventy hours ; 
from Dalny to Shanghai and Nagasaki the voyage by steamer will 
take from two and a-half to three days. The cost of a first-class 
ticket for the whole length of the railway from Manchuria to 
ey will be £11 10s., and that of a second-class ticket will 
ve £7, 





NOTES AND MEMORANDA, 


Tue exhibition at Diisseldorf was formally closed on 
Monday. It had been visited by 4,882,459 persons, and a consider- 
able surplus has been realised. 


Tue estimates of the United States Navy Department, 
to be submitted to the next Congress, calls for £16,485,206, but 
will not call for any new armoured vessels, 


A sxast furnace at Irondale, Washington, U.S.A., has 
just resumed operations after being many years out of biast. It 
was built in 1877, and was the first blast furnace on the Pacific 
coast, 


THE number of persons em ployed in the various works 
belonging to the firm of Fried Krupp in April last amounted to no 
less than 43,000. Of this huge total 24,500 were employed in the 
steel works at Essen. 


Tue largest stockless anchor ever made was recently 
cast in open hearth steel for an American steamship company, and 
weighs nearly 84 tons. The anchor of the Great Eastern, forged 
in this country, weighed 11 tons. 


ELEcTRIcITY is now being transmitted 173 miles for 
lighting San José, Cal., and also for running the street car lines 
and many of the manufacturing industries of the city. The power 
plant is in the Sierra Nevada mountains, and transmission is over 
aluminium line wires. 


Ovt of 39 existing blast furnaces in Belgium 32 are at 
present in operation, as compared with only 25 at this time a year 
ago. Of the furnaces in operation the output per twenty-four hours 
is—seven, 655 tons of forge pig; five, 365 tons of foundry pig ; and 
twenty, 2330 tons of steel pig. 


A LARGE charcoal blast furnace has been built at the 
Vareser Eisenindustrie Aktien-Gesellschaft at Vares, in Bosnia. It 
is 70ft. high, and has a diameter varying from 8}ft. to 14ft. llin. 
It is provided with a hot blast stove in which the blast is heated to 
850 deg. The charge consists usually of 40 per cent. hematite and 
60 per cent. brown ore. 


THE accounts of the Corinth Maritime Canal Company 
for the year 1901 have now been published. It is shown that 
2969 vessels, measuring 406,535 tons, used the canal during the 
year. The total receipts were £12,989 sterling, the net profit 
being £2192. The company’s debt now amounts to £145,601, 
having increased last year to the extent of £56,000. 


On ty 761,490 tons of foreign coke were imported into 
France during the eight months ending with August last, as com- 
pared with 982,710 tons in the corresponding period of last year. 
On the other hand, there has been an increase in the exporta- 
tion of French coke from 27,230 tons in the first eight months 
of 1901, to 44,220 tons in the eight months ending with August 
last. 


Tue United States dynamite cruiser Vesuvius, which 
was armoured with three stationary pneumatic dynamite guns, is to 
be dismantled. TheSecretary of the Navy has reached this decision 
owing to results of many tests of this gun, both in the army and 
navy. During the Spanish war the Vesuvius demonstrated at 
Santiago the uselessness of her armament, as none of the many shells 
thrown by her guns took effect. 


In aid of agricultural development the Cape Colony 
Government have had about 2500 artesian wells drilled during 
the last twelve years. About three-fourths of these were success- 
ful in striking water, usually at depths of 50ft. to 500ft. These 
wells supply from each 1000 to 50,000 gallons per day, the supply 
being sometimes raised by deep-well pumps. Most of the holes 
have been put down with diamond drills. 


A RETURN has been presented to Parliament giving the 
number of aliens that arrived from the Continent at ports in the 
United Kingdom during the last month. It appears that the total 
number was 20,624, as compared with 15,885 in September of last 
year. The total number of alien immigrants for the nine months 
of the present year, ending on September 30th, was 158,926, as 
compared with 120,984 for the corresponding period of the 
previous year. 


AccorpinG to the monthly shipbuilding returns com- 
piled by the United States Commissioner of Navigation, 123 
vessels, of 43,743 tons gross, were built in the United States and 
officially numbered during September, of which 69, of 7490 tons, 
were wooden sailing ships ; 45, of 1829 tons, wooden steamers ; 
1, of 5218 tons, a steel sailing ship; and 8, of 29,206 tons, steel 
steamers. For the three months ending September 30th the total 
was 348 vessels, and 103,421 tons gross. 


From March last to date the Lucania has made seven 
voyages out and seven voyages home. The average speed across 
the Atlantic for all these voyages, taken together, is :—Outward, 
20-83 ; homeward, 20-66. For the Campania during the same 
period, and for the same number of voyages, the average is:—Out- 
ward, 20-56 ; homeward, 20-60, On many of these voyages the 
vessels have averaged more than 21 knots the whole way across, 
and on a day’s run the Lucania has exceeded 22 knots. 


PorTLAND cement work which is to be painted must be 
thoroughly hardened and dry. It is advisable to let the work 
stand for a year before oil paints are applied. The durability of 
the paint will bo assured by, first, brushing over the surface with 
dilute sulphuric acid—one part of acid to 100 parts water—and 
allowed to dry before painting. A preparatory coating for oil 
paint is a solution of common water glass in three cr four parts of 
water. Two applications of this, followed by a washing with water, 
and then another application of water glass, will be found effective. 


Ir appears that an enormous amount of gas is wasted 
per day in large American cities, and owing to the nature of the 
road in which the pipes are laid, the gas cannot escape uniformly, 
but is compelled to find an exit wherever it can into sewers, cellars, 
and various other places. Not only is this the case, says the 
Western Electrician, but an Sdditional danger is added by the fact 
that gas, as it is manufactured at the present day, contains a far 
larger proportion of carbon monoxide than it did a few years ago, 
and thus the public daily breathe one of the most poisonous 
gases, 


Forthe purpose of locating the wreck of the Rio de 
Janeiro, which went to the bottom of San Francisco Bay about 
twelve months ago, a new form of diving machine which somewhat 
resembles a conning tower has been built. It is of cast iron, and 
large enough to carry a man, and has a powerful searchlight 
placed in it, and a mechanical arm is placed on the outside and 
operated from within, which can be used for picking up large or 
small boats or for fastening grapples. In this tower the inventor 
intends to explore that part of the bay where the wreck is supposed 
to be located. 


AccorpING to the report on the condition of the metro- 
arma water supply during the month of August, 1902, by the 

ater Examiner appointed under the Metropolis Water Act, 
1871, the average daily supply delivered from the Thames 
during the month was 133,/66,476 gallons; from the Lea, 
26,251,785 gallons; from springs and wells, 56,394,951 gallons ; 
from ponds at Hampstead and Highgate, 77,758 gallons. The 
daily total was, therefore, 216,490,970 gallons for a population 
estimated at 6,396,757, representing a daily consumption per head 
of 33-84 gallons for all purposes, 





MISCELLANEA, 


Tue Danube Canal between Tulcha and Sulina was 
formally opened on Sunday, 


THE municipal rates at Coventry now amount to over 
seven shillings in the pound, being higher than at any other 
previous time. 


A TELEGRAM from Cairo states that the important 
operation of closing the sluices of the Assouan dam has been com- 
menced in order to fill the reservoirs. 


THE work of constructing Sir T. Lipton’s new yacht 
Shamrock III. has commenced in the shipbuilding yard of 
Denny Brothers at Dumbarton. It is anticipated that the vessel 
will be completed early next spring. 


AccorpinG to American papers, the lack of electricians 
and signal service men in the United States army is becoming 
serious. Recruiting officers have been instructed by the Govern- 
ment to make special efforts to secure all men fitted for such 
work. 


AT a meeting of the directors of Thomas Turton and 
Sons, Limited, Sheffield, on Tuesday, Mr. A. B. Mastin, who has 
been with the firm some seventeen years, was appointed secretary to 
thecompany in the placeof Mr. R. C. Kitching, who has resigned that 
position on account of ill-health, and is now a member of the Board. 


Tue body of Mr. James Pilkington, of the firm of 
Peter Pilkington and Co., Limited, ironfounders, Accrington, has 
been found in the river Mersey at Liverpool. Mr. Pilkington, who 
was forty-five years of age, left his residence at Egremont, near 
— Brighton, to go for a walk, but how he got into the river is 
unknown. 


Tue London County Council scheme to purchase a 
site of 3-35 acres in the Adelphi at a cost of £900,000 for the 
erection of new offices has fallen through. Fifty members voted 
for the recommendation and fifty against. By the Standing Orders 
of the Council, when there is an equality of votes the motion on 
the paper is not carried. 


THE result of the ballot of the members of the 
Amalgamated Society of Engineers for the selection of five trade 
union candidates to contest seats in Parliament at the next general 
election on behalf of the Society bas been announced as follows :— 
Mr. G. N. Barnes, Mr. George Ferguson, Mr. Isaac Mitchell, Mr. 
Frank H. Rose and Mr, Fred Entwistle. 


A sEcoND trip was made on Monday by Mr. Stanley 
Spencer with his airship. The ascent took place at Blackpool 
during the prevalence of a strong wind. It is estimated that the 
vessel travelled over 30 miles with and against the wind before it 
descended safely at Midge Hall, near Preston. The aéronaut had 
: narrow escape of colliding with an express train during the 

escent. 


THE chairman of the London and India Docks last 
week said that London could hold its own against all competitors 
so far as guods were concerned, and arrangements had been made 
for the cargo boats of the Royal Mail Steam Packet Company, 
which had hitherto gone to Southampton, to come to London. The 
speaker also discredited the statement that the P. and O. were 
going to Southampton. 


His Majesty’s yacht Victoria and Albert has been 
berthed alongside the southern jetty at Portsmouth Dockyard, in 
order that some internal alterations may be carried out. The most 
important alteration to the vessel will be the fitting of telescopic 
masts. These are to be put in so that the yacht can pass through 
the Kiel Canal. The masts are to be so constructed that they will 
telescope to the extent of about 40ft. 


THE monthly statement compiled by the New York 
Tron Age brings the figures of pig iron production in the United 
States down to the Ist inst. It appears that notwithstanding the 
great difficulty in securing-a satisfactory supply of fuel, production 
in September was only about 60,000 tons under that for August. 
The production of September was 4,447,434 tons, against 1,498,842 
tons in August, and 1,475,896 in July. 


Tue Berliner Tageblatt announces that Germany, the 
United States, and Japan are negotiating with China for the pur- 
pose of concluding anewcommercial treaty. Although nodetails have 
been published as to the tenour of the rumoured treaty between 
Germany and China, yet it is presumed that the rights to be 
secured to Germany will be identical to those obtained by Great 
Britain in its recent commercia! treaty with China. 


WE have received from Lieut.-General F. Lance, C.B., 
the acting chairman of the Society of Working Men’s Rifle Clubs, 
a copy of a little book showing the best means of forming and con- 
ducting miniature rifle clubs, and a copy will be gladly sent free 
of charge to any person interested in the subject. Samples of 
various kinds of apparatus recommended for use as indoor 
ranges can be seen at the Society's offices, Victoria-street, West- 
minster. 


A REPORT was presented at Monday’s meeting of the 
Wolverhampton Town Council with regard to the proposal to erect 
a refuse destructor. It was recommended that a refuse destructor 
with offices be erected, at an estimated cost of £13,500, and that 
subject to the consent of the Local Government Board being given 
to obtain a loan, the contract for the erection of the destructor 
be given to Manlove, Alliott and Co., of Nottingham, at the price 
of £10,923. 


Tue Admiralty are about to ask private shipbuilders 
to tender for one or more of a new class of battleship, which will 
be the largest, fastest, and most heavily-armed pence: as ever yet 
constructed, being 18,000 tons displacement, as compared with 
16,350 tons in the King Edward Vil. class. One of these vessels 
will probably be built at Devonport, and the rest in private yards, 
The Admiralty are also asking tenders for four scouts of tons, 
23 knots speed, and good sea-going qualities. 


A NEw steamship, the Duke of Connaught, has been 
added to the fleet jointly owned by the Lancashire and Yorkshire 
and London and North-Western Railway Companies. She made 
her first passage from Fleetwood to Belfast on Tuesday night. 
John Brown and Co., Limited, have constructed the vessel within 
a period of nine months. She is a twin-screw boat, 525{t. 6in. 
long, 38ft. breadth of beam, 17{t. 6in. moulded depth to the main 
deck, and 25ft. 6in. depth to the promenade deck. 


THE coal supply of the State of Colorado is said in the 
State to be inexhaustible, and the known coal deposits are 
believed to cover 18,100 square miles, of which 2319 square miles 
are now accessible and have 33,807,800,000 tons available. The 
output in 1873 was 69,977 tons; and in 1901, 5,978,408 tons. 
Lignite, semi-bituminous, bituminous, and anthracite coal are all 
found. There are about 127 mines being worked in the State in 
fourteen counties. The miners engaged in hand work earn from 
2s. to 3s. per day. 


A PROMISING start has been made with the steamship 
service between Canada and South Africa. The Ontarian, owned 
by Allan Brothers, sailed on October 18th from Montreal with a 
full cargo consisting of grain, provisions, lumber, dairy produce, 
and so forth. It is also understood that the Elder, Dempster liner 
Melville, which is the second boat, and is to sail on November 18th, 
is also booked full, or thereabouts. The steamers are not 
passenger boats. It is the intention to go from Montreal and 
Quebec in the summer months and from Halifax and St. John in 
the winter, 
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TO CORRESPONDENTS. 


a In order to avoid trouble and confusion we find it necessary to inform 
that letters oy inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 
<@ All letters intended for insertionin Tue Enornerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for lication, but as a.proof oy good faith. No notice 
whatever nications. 


can be of anonymous commu’ 
saF Wecannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies, 
REPLIES. 


Motor (Harrogate). - It is evident that you have not seen the latest 
ner 285 locomobiles. Your criticisms only apply in the matter of 
rakes. 

Tue B. Co., Limtrep.—We think that you will obtain the information 
you require from Mr. E. A. McLachlan, 29, Fairlawn - avenue, 
Chiswick. 

Frisre.—So far as we are aware there is no such thing as a machine for 
pulling flax out of the ground. Possibly some of our readers may be 
able to give you information. 

T. K. (Sale) —We published no article on the accident to the building at 
Southampton, and merely gave a notice of its happening; but we 
printed a letter on the subject in our issue of June Ist, 1900, page 571. 

H. C. (Riga).—We have not been able to trace the receipt of anything 
save a sinall catalogue of valves, without address or means of identifi- 
cation, which may possibly have come from you, and which has not 
becn preserved, 

Y. Z. X.—The only way is to apply at the office of the company, if 
possible with letters of recommendation. You must begin low down 
and work up, passing the Board of Trade examination at each stage. 
A year or two in engineering works would be of great assistance to 
you. 

M. E. Co. (Stalybridge).—(1) We have on numerous occasions described 
apparatus such as your inquiry refers to in our columns—see, for 
example, our issues of July 26th and August 2nd, 1901, wherein you 
will find the coal tips at Penarth illustrated. (2) You might try 
Ficlding and Platt, Limited, Gloucester ; Fawcett, Preston and Co., 
Limited, Liverpool ; or Graham, Morton and Co., Limited, Leeds. 

E. A. W. (Woolwich).—Boilers certainly do not explode when a steamer 
sinks. Why should they? A boiler will have on its grates at least 
half a ton of burning coal. When water gets into the furnaces an 
effect will be produced which you can imitate on a small scale by 
making up a good domestic fire and then throwing a jug of water on it. 
The steam rushes up the chimney of the sinking steamer, and it is 
hastily assumed that the boilers have exploded. 








MEETINGS NEXT WEEK. 

Tue InstTiTuTION oF JunioR Enotneers.—Thursday, October 30th, at 
8 p.m., Visit to the Headquarters of the Electrical Engineers (R E.) 
Corps of Volunteers. Demonstration with search-light apparatus, &c. 

Tue InstiruTION OF MrecHaNnicaL ENGinrERs.—Friday, October 31st, 
at 8 p.m., in the Institution House, Storey’s-gate, St. James’s Park. 
Paper to be discussed, ‘“‘ Oil Motor Cars of 1902,” by Captain C. C. 
Longridge. 








DEATHS. 
On the 18th inst., at his residence, 68, Leyland-road, Southport, Joan 
BaRRACLOUGH FRLL, in his eighty-eighth year. 
On the 20th inst., at his residence, 11, Elm Park-gardens, 8S.W., James 
Greoson Caapman, M. Inst. C.E., eldest son of the late James Chapman, 
Commander R.N., in his seventy-first year. 
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PRESIDENT ROOSEVELT AND COAL. 


THE resumption of work in the anthracite coal- 
fields of Pennsylvania is the most important event, 
at least for the United States, of the year. We 
stated last week that a Commission had been 
appointed to take evidence and consider the claims 
of both the miners and the “ operators,” or colliery 
proprietors. Mr. Mitchell agreed to submit the 
scheme to the miners. It has been received with 
acclamation by them, and pending the decision of 
the Commission work has been resumed on the old 
wages and under the old conditions. So far as can 
be seen, it will now go on without interruption. 
It is, of course, possible that the Commission may 
do no more than patch up a peace. It is, however, 
generally understood that its decision shall be 
binding for three years. 

The means by which the struggle has been 
terminated present certain points of much interest. 
No doubt all the facts have not come to the surface, 
but enough is known to enhance greatly Mr. 
Roosevelt's reputation, not only as a master of state- 
craft but as a courageous man, pressing forward to 
do what is right without fear of political considera- 
tions. The true-born American is said to be caucus 
led, but deep down in him will be found a high 
respect for honesty of purpose, and a straight- 
forward desire to do that which is right. - It 
is indisputable that the termination of the strike 
was brought about by the President of the 
United States, and the fact is full of good 
omen. It must be remembered that the anthracite 
coalfield is not worked by a number of independent 
colliery proprietors. Although the truth has been 
kept somewhat in-the background, there is no room 
to doubt that, at all events that section of the coal 
district served by the Pennsylvania Railway Com- 
pany, is in the hands of a combine or trust, and 
that the men fought this body. Precisely why the 
operators thought it worth while to carry on the 
contest so long must remain a mystery. So far as 
can be seen, they would have had no difficulty in 
raising the price of coal sufficiently to meet the 
moderate demands of the men, who seem to have 
been much better organised, better led, and better 
able to stand privation than was supposed. 





The absolute necessity for some amelioration 
of their lot is proved by the duration of the 
strike, and the enormous sum—estimated at 
£5,000,000 sterling—which they have lost in 
wages not paid during a five months’ strike. 
It is stated that the average wages of anthracite 
miners is only £53 per year, and that the truck 
system makes this small sum still less. We can 
scarcely wonder that they demanded a better return 
for their labour. The anthracite coal consumer 
was ground between the upper stone of the 
operators and the nether millstone of the men. 
The cessation of the supply of anthracite became a 
national calamity. There is every reason to believe 
that President Roosevelt quietly intimated to both 
parties that neither a great combination of capitalists 
nor a huge union of labour could be permitted to 
control the supply of necessaries to the population 
of the United States. With the rise in prices he 
had nothing todo; but a point had been reached 
at which anthracite could not be obtained 
at all at any price, and then he interfered. 
Precisely what took place is not known. Probably 
it never will be fully known to the world; 
but we can understand the President tersely 
intimating that if neither the operators nor the 
men were prepared to satisfy the demands of 
the country he would himself find a way out of the 
difficulty. There are times when the strong hand 
is the righteous hand. After all has been said about 
the rights of property, it remains certain that they 
are second to the rights of humanity in general; 
and we fancy that very few people in the United 
States would have remonstrated if the President had 
taken possession of the coalfields for the time being 
and put men into the mines to work them, without 
any regard for the rights of the combine on the one 
hand or the strikers on the other. We have not 
the least doubt that the knowledge that the President 
is what he is worked very powerfully to bring about 
a settlement. High-handed interference by the 
State was desired by neither the union nor the 
operators. 

The President’s action has been extremely 
acceptable to a great number of influential men in 
the United States. The mysteries of American 
politics are generally too much for Englishmen. 
Happily, we are not called upon to consider them. 
But leaving politics on one side, we find evidence in 
various acts and sayings of Mr. Roosevelt that he 
is not favourable to the formation of gigantic trusts. 
It is now beyond question that they are the out- 
come of a tremendous system of Protection. Some 
day the growth of the combine out of the Tariffs 
will be traced. Some of the steps of its develop- 
ment are very obvious; others must remain for a 
time obscure. There is, however, excellent reason 
to think that many of the trusts in the United 
States would collapse in a moment if the duty on 
imported commodities were removed. Until very 
recently the trusts held that no one would interfere 
with them, and they made it pretty clear that 
opposition to their views during elections would be 
futile. President Roosevelt has read them a sharp 
lesson, and the worst of it all for the trusts is that 
his action is so widely applauded that he is probably 
the most popular man in the United States at this 
moment. Evidence is not lacking that the populace 
of America look on the growth of trusts with fear 
and dislike. If the President is backed up by the 
people, he has nothing to fear from the hack poli- 
ticians, and trade in all its ramifications may yet be 
placed on a far sounder basis than combines and 
trusts répresent. The people of this country, not 
less than those of the United States, will watch the 
career of President Roosevelt with interest and 
hope. 


THE FRENCH SUBMERSIBLES. 


Arter so freely criticising his predecessors, the 
French Minister of Marine must find it a novel 
experience to be severely criticised in his turn. It 
is an open secret that M. Camille Pelletan has never 
had any particular affection for the types of sub- 
marine boats that were first put upon the stocks by 
M. Lockroy, though how far this is due simply to 
prejudice it is difficult to say ; but having taken over 
the destinies of the marine, he found it prudent to 
keep in the wake of public opinion and interfere as 


little as possible with the programme of submarine 


boat construction. The Minister, however, did not 
intend to devote public funds to the building of 
these vessels until he had satisfied himself that the 
types now in use were thoroughly efficient. During 
the late naval manceuvres the submarines played 
only a very subordinate part, but subsequently a 
separate series of manceuvres was carried out at 
Cherbourg under the direction of Admiral Fournier, 
who presented a highly flattering report upon the 
behaviour of the vessels as well as upon the 
“courage and endurance” of the men who manned 
them. This did not satisfy M. Pelletan, who ordered 
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the submersibles to be tested under less favourable 
conditions. Recently the second division of the 
Atlantic squadron, composed of the Jemmapes, 
Valmy, Bouvines, Formidable, and other vessels, 
assembled at Saint-Vaast-la~Hogue, where they had 
to block a channel two miles wide. Each battleship 
was accompanied by two destroyers, which had to 
keep a look out for the submersibles. The Narval, 
Espadon, Siréne, Silure, and Triton were ordered to 
leave Cherbourg for Saint-Vaast-la~Hogue, but as 
the port was watched by the enemy’s destroyers the 
. submersibles had to leave under water and navigate 
in this way for a period of twelve hours. To avoid 
the necessity of coming to the surface each time a 
submersible was supposed to have struck an enemy’s 
ship, the vessels discharged buoys in the place 
of dummy torpedoes, and each buoy carried a flag 
with the number of the submarine boat. The sub- 
mersibles successfully accomplished the manceuvre, 
and returned to Cherbourg unobserved. The 
enemy's squadron then changed its tactics and 
passed through the channel at irregular intervals, 
and, though many of the submarine attacks failed, 
several were regarded as having put the battleships 
out of action. The squadron was also ordered to 
cruise off Cherbourg, and the submersibles had to 
intercept it. There is no reference to the success 
or otherwise of this operation in the report of 
Captain Heilmann, who superintended the sub- 
marine tactics; but the French journalist is, as 
usual, perfectly convinced that the submersibles 
out-manceuvred the battleships, and were able to 
locate them in bad weather by the “ beating of the 
propellers.” The electric submarines of the 
Francais and Morse types did not take part in the 
leading manceuvres, but they attacked the squadron 
as it lay off Cherbourg, and torpedoed the Valmy 
and Bouvines. 

The prominence given to the petrol-electric sub- 
mersibles of the Narval and Siréne types is very 
important as proving once more that the French 
naval authorities are beginning to minimise the 
value of the purely defensive submarines, and are 
trying to evolve a satisfactory type of vessel possess- 
ing a much wider-range of action, and capable of 
carrying out offensive tactics. Captain Heilmann 
devotes his report exclusively to the submersibles, 
which he claims to be efficient, though still capable 
of improvement ; and one of the principal results of 
the Saint-Vaast manceuvres is, he says, to show 
that “submersibles with a considerable range of 
action could easily visit an English port and torpedo 
the vessels that seek refuge there.” This report is 
fully in accordance with the views of the Minister 
of Marine, who has all along objected to the 
inefficiency of the small electric submarine, and he 
is now engaged in a task which aims at nothing less 
than a complete reform in the designs of the bigger 
class of submersible boats. Pending these reforms, 
he has suspended the construction of thirteen 
submersibles of a new type designed by M. Laubeuf, 
and forming a compromise between the Narval and 
the Siréne. These new vessels are to be fitted with 
Diesel engines, and as they have not yet been tried 
in submarine boats, the designer has provided for 
their replacement with engines similar to those in 
the Siréne in the event of their failing to give 
satisfactory results. He asserts that this is the only 
part experimental in the new boats, but M. Pelletan 
will not order any number of them to be put on the 
stocks until the vessels have given proof of their 
efficiency. At the same time work has been 
suspended upon twenty small submarines, of which 
the first lot were put on the stocks at Cherbourg, 
Rochefort, and Toulon eighteen months ago. It is 
easy to imagine that this has created something 
like consternation among our French neighbours, 
who were fully convinced that they possessed a 
perfect type of submarine boat, and nothing else 
was to be done but to construct them as rapidly as 
possible. This consternation developed into a 
patriotic indignation when it was made known that 
M. Camille Pelletan had instructed the well-known 
Swiss engineer, M. Raoul Pictet, to design a sub- 
mersible with a wide range of action, believed to be 
a modified form of the Goubet which was recently 
sold for the price of scrap iron, and that a foreigner 
was working out his ideas at the Ministry of the 
Marine, where he presumably had access to the 
national documents. It is clear, therefore, that M. 
Pelletan is entirely dissatisfied with the electric 
submarine, and thinks that the submersibles are 
capable of great improvement, which improvement 
he hopes to carry out with the aid of M. Raoul 
Pictet and probably liquid air. He wants a sub- 


mersible which will carry war into the enemy’s 
camp, as is suggested in the report of Captain 
Heilmann. 

It is not, however, merely in shaking the con- 
fidence of the French in the present types of 
submarines and submersibles that the Minister has 


assumed office M. Pelletan tried toannul the contracts 
entered into for the construction of the three 
battleships, Justice, Liberté, and Vérité, upon the 
plea that his predecessor had no right to order these 
vessels before the necessary grants had been made 
by Parliament, and now it appears that work has 
been suspended upon the Ernest Renan, one of five 
armoured cruisers of the same type. M. Pelletan 
has ordered the plans to be re-modelled to permit 
of another knot being added to the calculated speed 
of the vessel, and thus it is likely that a considerable 
delay will take place before the new armoured 
cruisers will be put on the stocks. Like his 
predecessors, the Minister has his idiosyncrasies, 
and he does not hesitate to re-model the navy 
according to his own ideas; but there have been so 
many changes and costly experiments in the past, 
that the French public are beginning to crave for a 
programme which, for once in a way, will be carried 
out in its entirety. 


SUBURBAN LOCOMOTIVES, 


IN all text-books of physics will be found formule 
for calculating the force required to produce a given 
velocity in a given time in astated mass. The for- 
mule are quite correct. Yet any engineer applying 
them to the starting and stopping of metropolitan, 
or suburban, or main line trains would find them 
entirely misleading. It has come to be recognised, 
however, that the rapid starting and stopping of 
trains is essential to the proper conduct of a large 
suburban traffic. Various designs of locomotives 
have been prepared and put into service, with more 
or less success, with the object of starting trains 
quickly. Mr. Holden, who works a suburban 
traffic of almost unexampled proportions on the 
Great Eastern system, has made a new departure, 
and is building at Stratford a ten-wheeled coupled 
engine with three cylinders, non-compound, of the 
heaviest class, simply to secure rapid acceleration. 
His object is to get up full speed in half a minute after 
the regulator is opened. In the United States the 
question of acceleration has for some time been 
engaging the attention of engineers. It was early 
seen that text-books couid supply no information 
worth having ; and at various periods experiments 
have been made with the object of obtaining some 
definite and accurate data as to the power required 
to start a train into rapid motion in the shortest 
possible time. Last year, in August, an inquiry was 
undertaken of the most searching character to 
ascertain by means of a tractometer car the power 
required to haul the trains of the New York 
Central and Hudson River Railway between Mott- 
haven Junction and the Grand Central Station, and 
the relative cost of working by steam and by 
electricity. The inquiry was carried out by Mr. 
B. J. Arnold, and the results have been thrown into 
the form of a paper, read not long ago by Mr. 
Arnold at the Annual Convention of the American 
Institute of Electrical Engineers. The piece of 
road on which the experiments were made consists 
of 5:3 miles of four-track line. For about two and 
a-half miles the line is carried on a stone and iron 
viaduct ; then through a tunnel under the streets 
about two miles long, and, lastly, through an open 
cutting into the Grand Central Station. About 600 
trains traverse the line each day. It will be seen 
that nothing more typical of a suburban line could 
have been selected. 

Mr. Arnold’s paper is long, elaborate, and con- 
tains many thousand figures and numerous diagrams, 
which are, for the most part, unfortunately too 
small to be legible. The tractometer car was lent 
by the Illinois Central Railroad Company. It does 
not differ in essentials from cars used in this 
country for the same purpose. The trains were 
very heavy, the engines very powerful, and the 
results obtained, as is usually the case, if not con- 
tradictory, yet confusing. A careful examination of 
the full-sized diagrams would no doubt help to 
make some things clear which are not now clear at 
all. Thus, for example, in a huge table containing 
a record of the calculated results of many runs, we 
find that for speeds varying between 32°8 and 29-2 
miles per hour, the resistance per ton was 16°13 lb. 
per ton, with loads varying between 199 and 388 
tons. Buta train of only 162 tons running on the 
same track at 23 miles an hour had a resistance of 
22°46 lb. per ton. We agree with the author that 
the number of variables entering into the calcula- 
tions make it impossible to plot a regular curve of 
results; and after all, perhaps, the most that can 
be said is that these experiments are extremely 
useful because they give limiting figures, above and 
below which the resistance of the train and the 
horse-powers required do not pass. Mr. Potter, 
who worked with Mr. Arnold, has also prepared a 
paper in which he gives the results of comparative 
tests of the acceleration produced by steam and by 
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aroused the ire of his compatriots. 





electric locomotives, It has long been contended 


===: 
that the electric locomotive, or the electrically 

pelled train—the coaches carrying their own mo wl 
—can be got up to full speed more quickly then. 
possible with a steam locomotive. Mr. Potter's 
paper goes to support this view, and itis one degey % 
ing of careful consideration . 

So far as can be seen, the weight of the 
locomotive—or of the joint weights to be carried 
by the coaches—will be not less than the Weight of 
the steam locomotive, or, say, for the trains worked 
on the New York Central Railroad, about 65 tons 
This is required in order to get sufficient adhesion, 
The weak point about the steam engine js that 
although it can pull at starting as much or more 
than the electric motor, its pull decreases in 
amount as speed goes up—in the first place, because 
the average pressure in the cylinder falls as the 
piston moves faster; and, in the second place, because 
the resistance in the blast pipe grows as the enging 
acquires speed. Mr. Potter was unfortunate, how. 
ever, as the locomotive he tried could not maip. 
tain its boiler pressure. The engine was specially 
built for suburban service, and had a very large 
fire-box ; yet the pressure fell from 200 1b. to 185 ]h, 
during the first part of the acceleration period, 
Generally, the engine could attain velocities of 
10 miles an hour in ten seconds, 18 miles in twenty 
seconds, and a little over 23 miles in half a minute 
with five coaches behind it weighing about 130 tons, 
But two motor cars and trailers of about the same 
weight attained in the same periods of time speeds 
of 12°6 miles, 245 miles, and 32 miles. The 
victory of electricity so far is complete, and the 
cause of this victory is that the torque does not 
diminish with the speed, while, as we have said, 
it falls off rapidly in the steam locomotive. 

When a locomotive is used to haul trains it will 
always be found that there is some load which yill 
be more economical for it than any other load, all 
the conditions being taken into account. Roughly 
speaking, the heavier the train the better, because 
the weight of the engine and tender is constant, and 
is a very considerable percentage of the weight of 
the train. Thus, if the engine and tender weigh 
80 tons, and the train 160, we have a ratio of 
two to one. If, however, the train weighs 
320 tons, we have a ratio of four to one; and 
if we suppose that the train carries passengers 
in proportion to the weight, then it follows 
that the dead weight of engine per passenger 
is in the latter case only one-half of what it isin the 
former case. When, however, a train is composed of 
motor vehicles these conditions do not obtain. The 
weight of the hauling mechanism rises and falls 
with that of the train. Mr. Potter gives some 
figures, which are, we think, new, setting these 
facts out very clearly. Thus, with a train of six 
cars, carrying 384 passengers, the watt hours per 
passenger with steam are 43-9, and with electricity 
29°7; but with a single car and 64 passengers the 
watt hours become for steam 187°8, and for electricity 
only 45:2. Some instructive figures are given by 
Mr. Potter showing the actual consumption of coal 
by a locomotive, which in twenty-four hours did 
861 effective horse-power hours, the engine standing 
under steam for about nineteen hours out of the 
twenty-four. The fuel burned amounted to 15:6 |b. 
per useful horse-power per hour. It does not 
seem to be of much value under such conditions 
to talk about economy of steam, and it is, 
of course, clear that the electric locomotive 
would have an immense advantage over the steam 
engine. But it would be rash to jump at the con- 
clusion that, as a result, steam ought to give way 
to electricity. We have repeatedly insisted on the 
necessity for carefully looking all round a question 
before answering it, where various conditions have 
to be taken into account. It would be extremely 
foolish to assume that economy in the use of fuel on 
a railway isa matter of such importance that all 
other considerations must give way to it. For 
working metropolitan or suburban railway traffic 
we believe that electricity is greatly superior in 
every way to steam; but we are very far from 
believing that it must necessarily be much cheaper. 
On the contrary, we hold that it will probably 
remain the dearer of the two systems of haulage for 
a long time to come, and this view is strengthened 
by Mr. Potter, who thinks that the gross cost of 
working by electricity, including all expenses, such 
as interest on capital, and so on, would leave very 
little to choose between the two systems. As yet, 
however, there are really no data available for a 
properly instructive comparison. It must not be 
forgotten that great accelerating power will always 
be given by electricity, and this, in itself, is well 
worth paying for; indeed, it may be a most ex- 
cellent investment. 

The questions raised augment in interest A 


electric 


new departure has been contemplated for some 
time by the North-Eastern Railway Company, and 





now the Lancashire and Yorkshire line between 
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: ] and Southport, a distance of 18} miles, is 
tive worked by electricity. All the detail plans 
for this work have received careful consideration 
during the past twelve months, and various experi- 
ments which have been tried at the Horwich 
works have resulted in decisions upon important 

inis of operating, thus enabling the work to be 
ut in hand at once. It is anticipated that if the 
Pntractor’, who have already been selected to 
manufacture such portions of the plant as the rail- 
way company Will not construct at its own works, 
can deliver early enough, the trains will be running 
in about nine months. If this is done, the Liver- 
ool and Southport line will be the first main line 
railway to be converted to the new system in this 


country. 
_—_ —_-—_seo—_———_ —— 


THE COLLAPSE OF RIVAL TUBE SCHEMES. 


AuraouGH there is an urgent need of additional means 
of rapid communication between Hammersmith and the 
City of London, it is perhaps as well for the travelling 
public that the efforts of the Morgan and Yerkes com- 
binations of capitalists to provide tubular railways have 
fallen to the ground. Two Bills were before the public, 
one called the London United Electric Railways Bull, and 
the other the Piccadilly, City and North-East Railways 
Bill. The former was backed by Mr. Clifton Robinson 
and the Yerkes group of financiers, and the latter by Mr. 
Pierpont Morgan. When the Bills were before Parlia- 
ment the two parties were working hand in hand. The 
Piccadilly and City Company’s project was to make a 
tubular railway between the points mentioned in the title, 
and the London United Company’s idea was to construct 
a line from Hyde Park Corner to Hammersmith. 
As the title of the latter company implies, this railway 
was to have been controlled in the same interests 
as the electric tramways,of which Mr. Clifton Robinson is 
the moving spirit. The object was, of course, that the 
tramways and railways should work in unison. The 
House of Commons referred the two schemes to a Select 
Committee, which sat on Tuesday, under the presidency 
of Sir Lewis McIver. But Parliament had wisely implied 
a condition with which the two schemes had prima facie 
to conform, namely :—‘ That the Committee take security 
from the undertakers for the completion of the whole 
scheme of railwayscomprised in the Bill, either by making 
the rights of the undertakers under the Bills conditional 
upon the due performance of their whole undertaking or 
otherwise, as the Committee may think fit.” It appears 
from Sir Edward Clarke’s statement, on behalf of the 
London United Railways Bill, that since the matter was 
before the Committee in August the firm of Speyer 
Brothers—closely connected with Mr. Yerkes—had 
acquired a commanding interest in the London Electric 
Tramways Company, and they were also interested in the 
Brompton and Piccadilly-cireus Railway, the Bill for 
which was read a third time in the House of Commons on 
Monday. That railway, like the one promoted by the 
United Electric Railways Company, contained a piece of 
line from Sloane-street to Hyde Park Corner. There 
would be no object in duplicating it, and, therefore, the 
promoters of the United Electric Railways Bill, if they 
were going on with the Bill now before the Committee, 
would not be able to undertake that their project should 
be carried out tothe fullextent. They would seek for power 
to abandon the piece of line between Sloane-street and 
Hyde Park Corner. If they were allowed to abandon that 
line, they would make arrangements with the Brompton and 
Piccadilly-cireus Railway, by which a through route could 
be obtained. It would therefore appear that the Yerkes 
party had thrown over the Morgan party and declined to 
go on further with the dual scheme. Counsel for the 
Morgan party, Mr. Balfour Browne, tried to persuade the 
Select Committee to be allowed to go on with the 
Piccadilly and City Bill, and offered to pledge his pro- 
moters to come to Parliament next session for powers to 
complete the line from Hyde Park to Hammersmith, 
which had been dropped by the Yerkes party. The 
chairman, however, maintained that the Committee was 
absolutely barred by the instruction above mentioned 
from proceeding any further with the Bill as it stood. 
As already stated, it is, perhaps, as well. Probably the 
Central London Railway Company will now be encouraged 
to again apply for powers to make its line into a circular 
railway—a scheme which appears far more deserving 
and satisfactory than that above alluded to. 


DOES IT PAY? 


STRIKING confirmation of the views expressed in our 
recent leading article upon the exorbitant expenditure by 
some of our American and continental competitors upon 
new machinery was forthcoming a day or two ago at the 
opening meeting for the present session of the Stafford- 
Shire Iron and Steel Institute. The President had 
devoted the greater part of his inaugural address to a very 
interesting description of the splendid machinery to be 
found in some of the leading works of Germany. 
Appreciation of the address was general in the course of the 
debate, but many of the speakers urged that not only 
the scientific but also the commercial aspect of works’ 
improvements ought to be taken intoaccount. One after 
another got up and said that during the recent Iron and 
Steel Institute visit to Diisseldorf their inquiries as to 
the financial results of some of the best-equipped works 
showed that in many cases the dividends were remark- 
ably small, and that in others there were no dividends at 
all. The fact of the matter is that outlays in new 
machines can easily be-made too lavish, and whilst we 
*Y No means desire to check reasonable progress, yet a 
certain amount of common-sense caution should be 
sreeeaee when shareholders’ money is being dealt with. 

oubtless the president of the Staffordshire Iron and 





Steel Institute—Mr. Walter Somers—would be among 
the first to concede this point, and that he is by no means 
behindhand in his ideas of the responsibilities of British 
engineers with regard to the facing of foreign competition 
is shown by the up-to-date character of the equipment of 
his engineering works at Halesowen, Shropshire, and by 
the circumstance that as soon as he got back from 
Diisseldorf be sent over two of his foremen to Germany 
to see for themselves the headway which the Teutons are 
making. By all means let British engineers continue 
to make improvements. All we desire is that they shall 
first ask themselves, “ Will it pay ?” 
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The Automobile : Its Construction and Management. Trans- 
lated from Gérard Lavergne’s ‘‘ Manuel Théoretique et 
Pratique del’ Automobile sur Route.’’ By Pau. N. Hastuck. 
With 536 illustrations. Published by Messrs. Cassell and 
en London, Paris, New York, and Melbourne. 
1902. 

For a treatise claimed in the preface to be up-to-date, 

Mr. Hasluck’s work is a little disappointing. It includes 

much that is obsolete, and omits much that, novel while 

the book was in progress, is even now comparatively new. 

To insert designs that never saw the road, or, at most, 

enjoyed an ephemeral existence, suggests rather indis- 

criminate compilation than critical selection; while to 
present somewhat ancient types of British and German 

Daimlers, French, Peugeot, Delahaye, De Dietrich, «ec. 

&c., as the latest productions of such renowned makers, 

shakes the reader's confidence in the author’s knowledge 

of his subject. We read with astonishment that the 

German Daimler carries its engine in a case at the rear 

of the car, and that frames are usually of channelled 

steel; we search the index in vain for information on 
several well-known types of brakes, on governors and 
governing, throttle valves, and the like; and we fruitlessly 
turn and re-turn the pages for descriptions of such 
typical British cars as the Lanchester and others now on 
the market. Much of this, no doubt, arises from too 
faithful adherence to the French original of 1900. But 

a translator, starting with the avowed intention of bring- 

ing a two-year-old work up to date, should not have 

feared to freely use the scissors and his own pen. How 
much of the original work would then have remained ? 

Comparatively little. In the present stage of rapid 

transition, of new designs yearly, nay, monthly, intro- 

ducel to meet real réquirements or to push the trade, 
the French author, by largely filling his book with 
descriptions, condemned it to very brief existence. Per- 
haps Mr. Hasluck would have been better advised had he 
breathed a requiescat in pace over the whole or major 

part. Why in Chap. X. reproduce Lavergne’s Chap. V., 

with its antiquated calculations for power required by 

the car, its useless dissertation on adhesion of iron 
tires, and its fantastic formule ? Scissors, Mr. Hasluck! 

Never mind the author's feelings. 

Notwithstanding these defects, the twenty-two chap- 
ters contain very readable matter and much useful 
information. The evolution of the automobile is con- 
cisely and neatly told; and the discussion on motive 
agents is fairly detailed. We confess, however, to failure 
in following some of the author's statements. It is 
admitted, he writes that 2°2]b. of petroleum represents 
at least 252 B.T.U., and the calorific power of petrol 
spirit is hardly less. We wonder what the Anglo- 
American Oil Company and Messrs. Carless, Capel and 
Leonard will say to this. Again, we are told that the 
calorific power of coal tar oils per 2°2 |b. rises to 
8800 B.T.U., almost double that of coke! This is a little 
disconcerting, when we thought 1 |b. of petrol had some- 
thing over 20,000 B.T.U. available, and that the pound of 
coke we used had a calorific power of 13,000 B.T.U. And 
what are we to understand when 2°2 Ib. of petroleum is 
estimated to give 5500 foot-pounds at the wheel base, but 
a much smaller estimate may be accepted. To avoid 
some repetition, Chapter III., on “‘ Steam Boilers,” may 
well be read in conjunction with Chapter XVII., on 
“ Steam Automobile Carriages; in like manner Chapters 
VI. and VII., on “ Petrol Motors,” with Chapter XVIIL., 
on “ Petrol Vehicles.” It is, perhaps, not quite fair to 
the author to remark that fully illustrated descriptions of 
the various boilers, steam and petrol motors, carriages, 
&e., are so regularly produced by the various English, 
American, and continental autocar journals, that readers 
of treatises on automobiles would prefer less description 
and more criticism. The less the author's work resembles 
the compilation of makers’ catalogues with their set 
claims, and the more it approaches an analytical, critical 
dissertation, the greater its practical value to the 
reader. We wish the author had followed more 
closely the latter course. For instance, the pros and 
cons of a steam locomotive are very cursorily treated. 
We do not find clearly stated such obvious points as the 
following, that the store of energy in flash generators is 
very much smaller than in tube boilers, and in some 
types is practically non-existent; that the latter, when 
stationary, possess the advantage of steam for filling the 
water tank ; that in flash boilers the steam is subject to 
great and abrupt variations; that such boilers have no 
water level and no water gauge ; and that the feed has to 
be so carefully regulated as to necessitate automatic 
regulation, and soon. The chapter on “Carburetters for 
Petrol Motors” is much more satisfactory, and is well 
illustrated. But why are the Fillet combination car- 
buretter and others of its class omitted? And why is no 
mention made of the system of pump measurement, 
which certainly has claims to consideration ? In dealing 
with petrol motors we should have preferred, as conducive 
to lucidity, a classification under such headings as vertical, 
horizontal, impulse every revolution, &c., and the separa- 
tion of such important subjects as valves, ignition, 
methods of governing, into distinct sections. This, of 
course, is a matter of opinion in which the author is 





entitled to follow his own method. As a natural sequence 
to steam and petrol motors follows the consideration of 
accumulators and electric motors, all fully described and 
illustrated. We think that the subsequent comparison 
between steam, petrol, and electricity might well have 
been preceded by the description of the petrol-electric 
combination, so as to have included also this in consider- 
ing the relative merits of the various systems. We are 
pretty well conversant with the comparative merits 
of steam, petrol, and electricity, far less so with 
those of the petrol-electric “combine” — the term 
is ours, we believe it is quite up to date. Does 
the mechanical loss in chain drive exceed that in the 
electric motor, dynamo, batteries, and wiring? Are the 
generator, motors, controllers, and batteries lighter 
than the ordinary transmission gear? How much 
of the generator weight can be saved by its utilisation as 
fly-wheel? What is thecost of deterioration and upkeep? 
On all these points the author is discreetly silent. “If 
really practical,” he writes, the system is “ destined to 
have a great development.” Precisely so; but we want 
someone to study the matter, and tell us whether it is 
really practical. We have now pointed out the chief 
defects of the work, its want of up-to-dateness, some 
lack of conciseness—due chiefly to deficient classifica- 
tion—and a regrettable absence of expert criticism. 
There are a few peculiarities of diction; thus, indis- 
criminate use of “B.T.U.” and “B.H.U.,” “ tripping ” 
for skidding—unless tripping is some new evil in store 
for us—“ organic’ for mechanical efficiency, &e. In spite 
of all, the work is really worth perusing, and contains 
matter for careful study. In addition to excellent type 
and profuse illustrations, the book has the immense merit 
of a copious index. 


SHORT NOTICES 


Power Gas Plant. By Alfred Wilson. London: Printed by 
King, Sell and Olding, Limited.—This little book contains solely 
a description of the Wilson gas-producing plant, and some notes 
and calculations on the advantages of using producer gas for power 
purposes. 

Commercial German. Yn two parts. By Gustav Hein and Michel 
Becker. Part I. With a map of Germany. London: John 
Murray. 1902. Price 3s. 6d.—A guide tocorrect German letter- 
writing is at least as necessary as in the case of French, and 
‘‘Commercial German,” Part I., seems admirably adapted to fulfil 
its purpose. Its arrangement is good and comprehensive, embody- 
ng reading book, exercise book, and grammar. The grammar 
only is explained in English, as the book presupposes an elementary 
acquaintance with German, without which indeed it would be 
premature to attempt letter-writing in that language. A copious 
vocabulary and careful interchange of references between grammar 
and exercises makes the little volume remarkably complete. 


The Electro-plating and Electro-refining of Metals. Being a new 
edition of Alexander Watt's ‘‘Electro-deposition.” Revised and 
largely re-written by Arnold Philip. With numerous illustrations. 
London: Crosby Lockwood and Son. 1902. Price 12s. 6d. net.-— 
It is unnecessary to say much about a volume which, as the title 
above shows, is practically a new edition of a work so widely known 
as Watt's “‘ Electro Deposition.” Mr. Philip appears to have done 
his work well and judiciously. He has, he tells us, been obliged to 
avoid theory on account of limit of space. To the purely scientific 
reader this will be a disappointment, but as it leaves room for fuller 
treatment of practical matters it will be appreciated by the electro- 
plater. The book 4 sages in a small but very clear type, and is 
adequatvly illustrated. 

The Elements of Electrical Engineering : A First Year's Course for 
Students. By Tyson Sewell, A.I.E.E. London: Crosby Lockwood 
and Son. 1902.—This is distinctly one of the best books for those 
commencing the study of electrical engineering that we have come 
across. The student is not troubled with unintelligible formule 
and technicalities. On the contrary, everything is explained in 
simple language, which even a beginner cannot fail to understand. 
A good deal of ground is covered and the analogies which are 
given for the better understanding of the various electrical 
phenomena are well chosen. The book is calculated not only to be 
valuable to students, but should also prove of service to ali who 
desire a general knowledge of the principles underlying the practice 
of electrical engineering. 


Electromechanische Koustructions Elemente, Skezzen herausgege- 
ben von Dr. G. Klingenberg, Professor und Dozent u.d. Kiinigl.tech. 
Hochschule zu Berlin.—A series of excellent drawings of various 
electrical apparatus, including generators, motors, commutators, 
windings, switches, fuses, controllers, regulators, kc. The present 
issue consists of a numberof sheetsof drawings contained in Parts I., 
II., III., and VI.; the first three containing sheets 1 to 30, and 
No. VI. sheets 51 to 60. Apparatus of different makers are shown, 
and can be com The drawings are only dimensioned to a 
certain extent, but they are evidently made from working draw- 
ings, and could be scaled. Different materials are shown by 
different hatch lining. Mr. Gisbert Kapp is editing the series, 
which was originally intended for students, but which should be 
useful also to manufacturers. 


Electrical Motor Installations: A Book for Factory Owners and 
other Users of Steam Power. By F. J. A. Matthews, A.M.I.E.E. 
Manchester: The Scientific Publishing Company. Price 2s. 6d. 
net.—The preface of this little book starts by saying that the work 
is not intended for the electrical engineer, but is essontially 
intended for the users of power. As a consequence, it is written in 
a popular style, technicalities are omitted as much as possible, 
ply definitions for the most part are given in language which 
should be understood by the most untechnical of lay minds. In a 
word, the author has just set about explaining to people who know 
nothing of the subject exactly what electric driving means, how 
machines are so driven, and with what apparatus, and the costs in 
certain specific instances. In making out his case he has taken a 
very bad instance of shafting efficiency for comparison, such as is 
nearly impossible in a decently managed works ; but on the whole 
the book is likely to be found of value to those for whom it 
has been specially written. 

Galvanic Batteries : Their Theory, Construction, and Use. Com- 
prising Primary, Single, and Dovble-fluid Cells, Secondary and Gas 
Batteries: By S. R. Bottone. With 144 illustrations. London: 
Whittaker and Co. 1902. Price 5s.—Mr. Bottone has gained a 
wide popularity amongst a certain class of readers, and there is no 
reason to doubt that the book under notice will add toit. Itdeals 
very clearly and concisely with practically all galvanic batteries 
which have proved themselves useful, and not a few which have 
failed conspicuously. The descriptions are accompanied by excel- 
lent illustrations and diagrams on a large scale. Jt is a book which 
will appeal not only to the amateur, who forms a very large body of 
Mr. Bottone’s supporters, but also to the practical electrician, who 
will find the matter arranged in a convenient form. The great 
variety in forms of cells may be gathered from the fact that this 
book runs into nearly 400 pages, of which by far the greater part 
is devoted to description. A short chapter only is given to accum- 
ulators, which, of course, come scarcely within the scope of the 
work, 
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A REMARKABLE ACTION IN THE NAVAL 
WAR GAME. 


A BATTLE played recently by the Portsmouth Naval War 
Game Society throws an interesting side-light upon one of 
the vexed questions of naval warfare, namely, what is to be 
done with cruisers in a fleet action, or with non-homogeneous 
units generally ? 

The fieets were :— 


Red. Speed allowed. 


Knots. 
(Flag) Borodino First-class battleship .. .. .. 18 
Retvisan ‘“ a aa - os eee 
Henri lV. .. Third-class = a 
Valmy .. Coast service ,, 13} 
Blue. 
(Flag) King Edward VII. First-class battleship 18 
Charlemagne Second-class___,, 18 
Sissoi Veliky Third-class »» Jae 15 
Hertha.. .. Second-class protected cruiser 18 


The incidents that led to these very mixed fleets meeting 
each other are immaterial; interest centres rather in the 
formations adopted and the part played by the Hertha in the 
fight. 


RUSSIAN RAILWAY ORDERS. 





THE critical condition of the Russian iron and engineering 
industries at the present time is beginning to attract con- 
siderable attention in consequence of the inability of the 
majority of the works to compete with the comparatively 
small number of metallurgical and locomotive works which 
have enjoyed during the past two or three years the privilege 


| of exclusive possession of Government orders for locomotives, 


passenger coaches, and goods wagons, rails, bridge ironwork, 
brakes, and other railway requisites. 
tions, the Ministry of Finance at the beginning of 1900 
adopted what is now termed the policy of ‘‘ Fiscal Orders ”’ 


| for the State Railways, the object being to aid in counter- 
| acting the industrial crisis which had already arisen at that 
' time, and at the same time provideacertain amount of employ- 


| ment for the metallurgical industry. 


Arrangements were 
made with various establishments for the supply of rolling 
stock and materials, and the Government designedly advanced 
the prices of rails, wagons, and locomotives in order to assist 
the industries concerned, but by far the greater number of 
firms and companies were left entirely out of consideration, 
for reasons which are inexplicable at the present moment. 


| empowered to apportion for the next three years the 
With the best inten- | 


$= 
still to be placed this year, the total amount of t : 
ture for 1902 will not be considerably less than Ss pe 
of the two preceding years. The outlay for the purchase a 
rolling stock and materials for the State Railways next y on 
has been fixed at 107,000,000 roubles, and a Special = 
mittee, composed of representatives of the Ministers ral 
Railways, Finance, and Agriculture, has been appointed i” 
distribute the orders among the individual works, In ae 
connection an important departure from existing practice is 


contemplated, inasmuch as the Committee has also been 


for all the private railways, which will have the via 


appointing their own representatives on the Committee It 
is reported to be the intention of the Committee to allocat 
the orders for rolling stock and rails during the next thy . 
years to the identical works which have hitherto exclusively 
received the State Railway favours, whilst the remainder of 
the requirements is to be met by the other works, so that, to 
some slight extent, there should be a more equitable distriby 
tion of the orders in this respect. i 

The general policy of fiscal orders has just engaged the 
attention of the Russian Society for the Promotion of Trade 
and Industry, which, as a result of an address delivered on 
September 20th by Herr Steinfeld, has adopted a resolution 
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Fig. 2 


Fig. 1 indicates the position taken by the fleets as they 
went into action and opened fire at 6000 yards. Red, it will 
be observed, placed the weak ships in the centre, with a first- 


The price of rails, for instance, was increased to 1:25 rouble ; advocating that the Government should throw all the railway 
per pood of 36 lb. avoirdupois. Taking the rouble at about 3s., contracts open to public competition. Herr Steinfeld, who 
this represents about £12 5s. per ton, and this rate, together is reputed to be thoroughly acquainted with the Russian 
class battleship at either end, thus rendering the line able to | with the higher charges agreed to be paid by the Government | metallurgical industry, first gave an illustration of the profits 
fight in either direction, which, had the weak ships made the | for other railway requirements still continue to-day. The | obtained by the so-called protected works in regard to State 
tail, it would have been unable to do. Blue refused to | interested works characterise the prices as being thoroughly | orders for rails. It appears that between 1898 and 1899, when 
hamper the fighting line with the Hertha, placing her instead | satisfactory, but the position of the outstanding firms is | Bessemer steel cost 90 copecks per pood, the Government 
well away to starboard, where she was less exposed to damage, | entirely the reverse. paid 1:12 rouble per p for rails, being a difference of 
on account of the increased range. It will be easily understood that the action of the Govern- | 22 copecks between material and the finished product. On 

At long range very trifling damage was done. The King | ment, in conferring a monopoly upon a small number of works, the other hand, the Government increased the price of rails 
Edward lost a Gin. gun and the Borodino a mast. This loss, forms a guarantee of a fixed annual profit on the orders | to 1:25 rouble in 1900, and this rate obtains at the present 
interfering as it did with the Red flagship’s steering, induced | executed for the State Railways, and this enables the particular | time although Bessemer steel is now quoted at only 70 copecks 








Blue to close it;.concentrating on the Borodino, which was 
considerably damaged, chiefly by the Hertha’s quick-firers. 
Red had secured what is known as the “ position of advantage,”’ 
and lying across Blue’s bows was able to bring all instead of 
some big guns to bear. These, concentrating with shell on 
the King Edward, practically wrecked that ship before 
3000 yards was reached. A 13-5in. and a 12in. 
common shell hit just under the conning tower 
almost simultaneously, and not long afterwards 


companies in question to dispose of the remainder of their | per pood, the difference between material and the completed 


production in the open market at prices which leave no profit | rails having risen to 55 copecks. 
They are thus in a position to offer the most | 


whatever. 
severe competition to those firms which work exclusively for | 
the market, the result being numerous complaints against | 
this form of trade rivalry on the part of the South Russian 





a 12in. A.P. shell penetrated the water-line 
just above the forward submerged room. Asa 
result, this ship drifted aimlessly forward for 
the rest of her career. 
captain of the Charlemagne, which ranged up to 
port of the King Edward, masking the Sissoi 
Veliky completely. A little befcre this the 
Hertha, working round to the eastward, inflicted 
some damage upon herconsort, the Charlemagne, 


’ 


Command passed to the | BS. Vv 


si Indicator for sinking King Edward 
MBB, Indicator for sinking Borodino 


Sissoi 
Veliki 








The speaker submitted 
that, with the large profits thereby obtained, the makers could 
naturally dispose of the remainder of their productions at 
less than cost price, and he instanced the case of the Russo- 
Belgian Metallurgical Company, which, although having 
sold manufactures below cost price on the 
market last year, was yet able to pay a 
dividend of 9 per cent. Herr Steinfeld 
deprecated the proposal of the Government 
Committee to undertake the ordering of 
rolling stock and materials for the private 
railways, on the ground that the latter 
would be compelled to pay higher prices, and 
in the case of rails a charge of 1:25 rouble per 
pood, when they can be procured elsewhere for 
| from 1 rouble to 1°10 rouble per pood ; whilst, 
at the same time, the rail firms which have 
| 


hitherto supplied the private railways would 


which passed between her and the Red fleet. Retvisan 
All told, the destruction of Blue seemed certain, a lose their customers for the benefit of the 
and had Red kept away this should have ope monopoly holders. In conclusion, the speaker 
occurred. x ae urged that the policy of fiscal orders only 
To keep away was, however, beyond Red’s xe Hertha (Firing operates disadvantageously, and that, in view 
power. The Borodino had again become un- % broadside tube) of the position of the metallurgical in- 
manageable. The fleets rapidly neared, and Ww N dustry it is no longer justified in any way 
within a very few minutes the Borodino—at a a whatever. ‘ 
full speed—plunged into the King Edward in Charlemagne \ Whether the complaints being made of unfair 
wake of a torpedo that had hit her. The King | \ competition will receive official consideration is 
Edward went down, but the Borodino, greatly |. 3 Je Set a matter for the future to decide, but it is 
damaged by the collision, fell a victim to the | Sila ‘ vl E | obvious that unless an improvement takes place 
Hertha’s bow tube, that ship having crept up (terpedeed) Figure 11. Positions soon, the Russian Minister of Finance will be 
uninjured in the melée—see Fig. 2. at the end of the fight | under the necessity of listening to serious 
The Charlemagne and Retvisan next engaged, §§=————_-—--— >> ——-- — representations on the part of those firms 
but ram and torpedo both failed. The Charle- Fiz. 3 which have been left out in the cold, and 
, particularly in the case of the companies 


magne, however, gave cover to the Hertha, 


which, coming up at full speed, passed close to , formed with French and Belgian capital in 
the Retvisan and unexpectedly torpedoed her. A torpedo | works. In particular the firms in the Ural district express , anticipation of receiving Government goo ong Rage 
ordeal, if n 


from the Charlemagne aimed at the Retvisan had hit the 
Valmy instead; Red was therefore left with nothing but the 
Henri [V., whose captain had, acting on his own initiative, 
kept out of the melée. Concentrated on by three ships, her 
conning tower blown away, her fore turret and battery disabled, 
the Henry IV. was compelled to strike. 


A remarkable feature of this action was that, with the | 
exception of one discharge from the Charlemagne’s after | 


| the market. 
| from the interested works during the past two years and a-half 
| is shown in the following table, the values being expressed in 


displeasure at having to meet these conditions, and one 
Russian journal even goes so farasto suggest that this unnatural 
competition is the chief cause of the depression in prices on 
What the Russian Government has ordered 


millions of roubles. 





are passing through a severe financial 
into a state of liquidation. 
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reached these weak ships become quite as dangerous as strong 
ones, perhaps more 80, in that their movements are less likely 
to be noted, 
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= MR. W. THEODORE LUCY, A.M. INST. C.E., BAHIA BLANCA, ENGINEER 


(For description see page 42) 
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TWO-FLOOR SHEEP OR CATTLE WAGON. 


Tue transport of sheep and catile on the Argentine railways 
is an item of traffic of considerable and steadily increasing 
importance. The numbers carried being large, the distances 
great, and the freights low, special arrangements have to be 
made for dealing with this class of traftic, and the wagon illus- 
trated on page 401 with two floors is an example of the style or 
type most generally used, although differing in many details of 
design. The upper floor is raised when the wagon is used for 
cattle, and lowered into position when the two floors are 
required for sheep. These wagons are run coupled together, 
in trains of twenty or more wagons, each wagon containing an 
average of 200 sheep, 

In the present design the loading and unloading are facili- 
tated by making the upper, as well as the lower floor, 
continuous throughout the train, when the wagons are 
standing. 

The upper floor consists of four flaps or sections hinged to 
the sides of the wagon, this arrangement being found to involve 
less complication than lifting or lowering it by gearing, as is 
sometimes done. The floor is carried on six bearers of pitch 
pine 3in. by 4}in., strengthened by wrought iron plates of 
sin. thick screwed-on to one side. When the lower floor only 
is used th> upper one is turned up and safely secured by 
pins and cotters, four of the bearers being disposed at the 
sides of the wagon underneath the middle rail which carries 
the hinges, but owing to the width of the wagon in propor- 
tion to its length, it is impossible to accommodate all iu this 
position, each end one being placed slightly across the corner. 
These end bearers have hinged to them a small flap, which 
serves the purpose of joining and making continuous the 
upper floor. 

The arrangement of this wagon may be best understood by 
describing in detail the opening of a single loaded wagon. 
Looking at the end view of the closed wagon, it will be seen 
that the first part to be opened is the flap, which falls down 
on to the buffers and forms the continuity of the lower floor. 
This is fastened on each side by a pin fixed to the door-post 
and a cotter. At the point of each cotter is a hole, through 
one of which is passed the wire carrying the ordinary lead 
wagon seal. The seal being broken, the cotters are with- 
drawn and the flap lowered. The two side gates are then 
opened outwards until they are at right angles to the end of 
the wagon. They are prevented from opening further by 
means of strong stops Behind the hinges. It should be 
noticed that the opening of these side doors now leaves the 
main door free to be lifted, this being previously prevented by 
blocks fixed on the side gates, and which close in just above 
one of the cross rails of the main door. 

The main door can now be lifted by means of the chain and 
gearing shown, and which can be worked from the ground— 
an arrangement which has been found more convenient than 
the methods usually employed of placing the winding gear on 
top of the wagon. This “ guillotine’’ arrangement of the 
main door is also convenient for the purpose of closing or 
dropping it quickly when a sufficient number of animals has 
entered, or to stop a rush in unloading. The main door 
having been lifted to its full opening, the flap which prolongs 
the upper floor is then pulled forward, resting in the cpen 
position on the stops. The side doors are thus prevented from 
closing inward by the flap, and from opening outwards by the 
iron stops already mentioned. Other details of the 
arrangement will be easily understood from the engravings. 

One feature which has been especially aimed at in the 
design is to have no single piece loose or detachable through 
careless handling, everything being securely fixed by split pin, 
cotter, or chain. 

The chief dimensions are as follows :— 


Length outside a emt Ga ke Sea ees Se Sr ae 
o MED 66). ce. ox ice, as, Gilan Bee angice’ Seen 
Width outside .. .. .. .. ON ee eee 
So oe eee Si ie ee 
Height from lower toupper floor .. .. .. .. .. -. 310 
~ »» Upper floor to roof a i Cea er ye 
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Length over buffers Sd Tick, (fl. he Soar #o5. oe SGY. See 
Gauge ofline .. .. .. ee 


These wagons have been built for the Bahia Blanca and 
North-Western Railway, to the design of Mr. W. Theodore 
Lucy, A.M.I.C.E., the locomotive superintendent, and were 
constructed under his supervision in the works of the company 
at Bahia Blanca. 








WHAT IS STEEL ? 


THis question has been a familiar heading to dozens of 
letters in the Sheffield Daily Telegraph during the last few 
weeks. It arose out of a prosecution by the Gutlers’ Company. 
In an action brought against a firm of local manufacturers, 
it was contented that the word ‘‘ steel ’’ was applied by these 
manufacturers to forks which were not made of steel. The 
Cutlers’ Company did not succeed in their action, the 
stipendiary magistrate of Sheffield upholding that the metal 
was steel, though of a very low grade. The decision caused 
considerable dissatisfaction in steel circles, and the necessity 
for laying down a clear definition of what does constitute 
steel was energetically set forth by various steel manufac- 
turers, chemists, and others. The Sheffield Society of 
Engineers and Metallurgists took up the question, and under 
its auspices Professor J. O. Arnold, head of the Metallurgical 
Department of the University College, delivered an ex- 
haustive lecture on the 20th inst., taking for his text the 
form of the question used in the newspaper, ‘‘ What is 
Steel?’’ The interest in the subject was shown by the 
large attendance. The lecture was illustrated by lantern 
slides. 

Professor W. Ripper, head of the technical department of 
the College, and President of the Society, was in the chair, 
and amongst the audience were the Master Cutler of Sheffield, 
Mr. A. J. Hobson; Mr. A. R. Ellin, ex-Master Cutler; Dr. 
Hicks, President of the College, Colonel Hughes, Law Clerk 
to the Chamber of Commerce; and many manufacturers, 
steel managers, and others. After a very able and exhaustive 
lecture, Professor Arnold pointed out that the legal aspect of 
the situation created by the stipendiary’s decision was about 
as bad as it could be. It rendered the Cutlers’ Company 
incapable in most cases of bringing to book the manufacturers 
who struck the word ‘‘steel’’ on articles made of malleable 
cast iron or ‘* Lucas ’’ metal, and whem such cast iron articles 
were cast from a pot there was no legal reason why they 
should not be marked ‘‘warranted Sheffield crucible cast 
steel.”” The professor’s practical suggestion for remedying 
the difficulty is, first to agree as to what is steel and what is 
not steel, to get such a classification adopted by a thoroughly 





representative and influential commission, and to then have 
the recommendations of the commission embodied in an Act 
of Parliament, so that steel makers may be protected from the 
sale of ‘‘ Lucas ’’ metal as steel or steel castings, just as butter 
makers were now protected by law from having margarine sold 
as butter. 

The Master Cutler, in proposing a vote of thanks to Professor 
Arnold, said that any effort to promote honest trading would 
have his heartiest sympathy. It was no use arriving at a 
definition of steel unless they were prepared to go a step 
further and give it a legal effect. For that purpose they must 
be willing to put their hands in their pockets. The discussion 
of the lecture was deferred until the next meeting of the 
Society, to be held in November. 








OIL MOTOR CARS OF 1902." 
By Captain C. C, LoncpripGe, Member, of London. 

IN offering this paper, the author does not wish to burden 
members with details, but rather to advance for discussion 
debatable points in the principles of construction embodied in the 
latest cars. It is in this sense the various sections which follow 
are dealt with. 

Types of motors.—With very few exceptions, petrol car engines 
are of the vertical sing'e-acting Otto type ; variations where made 
consisting chiefly of horizontal Ottos, or more often horizontal 
motors, in which one cylinder contains two pistons, between which 
explosion takes place, such as the Koch, Gobron-Brillie, Prietot, 
Hyler-White, Lucas, and a number of others. There are, there- 
fore, two prevailing positions and two classes of engines. As 
regards position, the vertical is far the more common. From the 
standpoint of the automobile engineer, the case stands thus :— 
Advocates of vertical fixing assert better accessibility and adapta- 
tion to the usual method of drive ; those of the horizontal claim 
less vibration,} lower centre of gravity, easier lubrication, and 
room for a “-* stroke—a requirement for the use of alcohol and 
heavy oils, hey might also appeal to the almost universal 
practice of gas and oil engine makers. In America there is a 
tendency to adopt the horizontal position, and it is not unlikely 
that Europe will follow suit. Between the ty of engines, the 
comparison stands thus :—Simplicity and sedbety economy lie with 
the single-acting Otto ; greater smoothness of running with the 
one-cylinder two-piston type. From the persistency and extension 
of its use, it is clear that manufacturers consider this latter advan- 
tage to more than compensate for increased complication, which, 
after all, in these small motors, is not so great. 

The author himself holds that neither typeis going tostay. The 
ultimate evolution will be the impulse every revolution engine. ‘The 
aim of manufacturers is obviously towards elimination of change- 
speed gear by increasing the flexibility or elasticity of the motor. The 
car explosion motor has to be more and more assimilated to the 
character of the steam engine. To this assimilation there is only 
one successful road. To obtain steady running from the highest to 
the lowest speed, impulse must be multiplied ; and as the number 
of cylinders is limited—the fewer the better—recourse must be had 
to the impulse every revolution motor. In this belief, the author 
hasrecently patented an engine in which impulse in every cylinder is 
obtained at every revolution. The cycle is exceedingly simple, and 
as high compression is usad, efficiency and economy should result. 
The author had not intended to describe this engine; but, in 
deference to an opinion that it might add interest to the paper, 
he will briefly outline the principles of construction and 
advantages claimed. The motor consists of two, or multiple of 
two, side-by-side cylinders, closed at both ends. The rear end 
forms the compression chamber, in which explosion takes 
place; the front end is an air receiver. The front end or air 
chamber of each cylinder is connected by a pipe or e to the 
rear end or compression chamber of the other cylinder. This tube 
or passage is provided at both ends with valves, and serves to 
transfer air from the air chamber of one cylinder to the compression 
chamber of the other. The compression chambers are provided with 
ample exhaust valves, and the air chambersare fitted with automatic 
inlet valves. All other valves are mechanically operated. The 
oil, atomised by a small compressed air jet, is fed, under control of 
the governor, into the conrbustion chamber, at the end of the com- 
pression stroke. 

The action is as follows :—Assume the piston in No. 1 cylinder 
to be at the end of its compression stroke, and that in No. 2 cylinder 
at the end of its working stroke. The front of No. 1 cylinder is 
full of air; the rear of No. 2 cylinder is full of burnt gases. ‘The 
compressed charge in No. 1 is now carburetted and fired, the 
piston advances, compressing the air in front ; the piston in No. 2 
retreats, expelling the waste gases. At about half stroke the 
exhaust valvein No. 2 is closed, and simultaneously the inlet valves 
—one at either end of the inner tube—are opened, and the full 
charge of air, already under compression, is pumped from the front 
of No. 1 cylinder into the compression chamber of No. 2. On the 
completion of the No. 2 cylinder compression stroke, atomised 
oil is injected—the Diesel engine illustrates the method—and is 
fired ; at starting, by the electric spark, and afterwards perhaps, 
by hot surface contact ignition, oil injection can be effected at once, 
or gradually, as desired. 

e advantages claimed are:—(1) Impulse every revolution in 
each cylinder without extraneous pumps. (2) Very perfect 
cushioning and easy running. (3) Very high compression, with 
diluted charge and, therefore, economy. (a) Absolute immunity 
from premsture ignition, a factor that militates against high com- 
pression in other engines. (5) High charge temperature of the 
charge, without corresponding rarefaction. Therefore very favour- 
able conditions for easy ignition, rapid inflammation, and high 
power. (6) A method of oil injection that admits of the engine 
being run as an explosion at constant volume engine, or a combus- 
tion at constant pressure engine. (7) Equal adaptability to petrol 
or heavier oils, 

The feature that will no doubt be pronounced peculiar, if not 
objectionable, is the large proportion of exhaust gases left in the 
cylinder. The author, however, believes that when, as in the 
present case, the weight of incoming charge can be made indepen- 
dent of rarefaction by imparted heat, and the risk of premature 
ignition is avoided, the presence of exhaust gases, even to a large 
amount, is not detrimental, and that in view of the higher com- 
pression used, the engine will be more economical than the petrol 
motors now on the market. Nearly two years ago, recognising the 
possibly even beneficial effect of the presence of exhaust gas, and 
the great value of maintaining the compression, the author strongly 
recommended a motor company with which he has some connection 
to adopt governing on the exhaust—i.e¢., reducing the volume of 
fresh charge by retaining a portion of the exhaust—in preference 
to volume throttling. But the management could not be brought 
to recognise the economy to be obtained, and adopted volume 
throttling. It is some satisfaction to the author to find—first, 
that motors governed on the exhaust have since established their 
claim to greater economy ; and secondly, that the 1894-5 conducted 
experiments of Mr. Frederick Grover bear out the views held by 
the author. The general results of Mr. Grover’s experiments, 
which ‘‘ show that the presence of the products of combustion in 
certain mixture actually raises rather than diminishes the maximum 
pressure obtained,”} are:=(1) §That the highest pressures are 
obtained when the volume #f‘air is only slightly in excess of the 
amount required’ for complete combustion. (2) That higher 


* Paper read before the Institution of Mechanical Engineers. 

t The impulse being at right angles to the spring system of the 
vehicle. 

t ‘A Practical Treatis: on Modern Gas and Oil Engines,” 8rd edition, 
1902, page 217 











§ ibid, page 281. 





pressures are recorded when residual gases take the place of 

excess of air, (3) That when the volume of the products of ¢ ag 
bustion does not exceed 58 per cent. of the mixture, then re 
explosive, provided that the volume of air is not less than 5-5 times 
the volume of coal gas. (4) That the time of an explosion js tae 
reduced when excess of air is replaced by products of combustion, 
Whether these observed facts are due to increased temperature o, 
to some chemical action is a point open to argument. . 

The advantage of high compression claimed for this engine 
opens up another and what might be termed a negative feature of 
present car engines. The principle which so greatly advanced the 
economy of gas engines has scarcely yet been applied to petrol 
motors. Reduction in fuel consumption is the great advantage of 
increased compression, or, to state it otherwise, in any given 
mixture the explosion pressure produced by ignition is propor. 
tional to the charge compression. In practice there are, of course 
limits to the degree to which the charge can be usefully compresseq’ 
These limits are fixed mainly by four conditions :— First, the 
difficulty of rg yd piston and valves tight ; secondly, the hecessity 
of seeing that the negative work and the increased friction due to 
high compression Jo not exceed the greater efticiency obtaineq— 
the ratio of increase in efficiency decreasing as the pressure jg 
increased ; thirdly, the desirability of avoiding the excessive shock 
of a rich charge fired under high compression ; fourthly, the risk 
of premature ignition in a highly compressed charge. ‘It may be 
useful to consider how far these facts affect present practice as 
regards compression. A very considerable advance on prevailing 
compressions will have to be made before the first two causes of 
limitation come into play. The influence of the third factor 
namely, the automobile requirement of an easy running engine, 
is already at work. But the complete and satisfactory fultilment of 
this requirement is not incompatible with the use of higher com. 
pressions than are now in use. All that is required is to reduce 
the richness of the charge by using less petrol, until the violence 
of the explosion is sufficiently reduced, the result being an easy 
running motor, working under the conditions of maximum economy, 
namely, high compression and less loss of heat owing to the lower 
combustion temperature. Poor charges may, it is true, lead ty 
increase in cylinder dimensions, but to obviate increased weight we 
may yet have recourse to steel cylinders and light water-jackets, 
The third consideration, namely, danger of premature ignition, js 
also a matter of present moment. Two ways of surmounting thi; 
obstacle to high compression may be suggested. The first is, as in 
the Diesel engine, to admit the petrol at the end of the compression 
stroke. The second method, suggested by others and the author 
many years ago, is a system of internal cooling by water injection, 
To this further reference will be made. 

In the matter of piston speed, this year’s engines show a general 
return to the earlier speeds given by 700 to 800 revolutions per 
minute normal running.* This gives less wear and tear on the 
motor, gear, and firing accessories, and less difficulty in filling the 
cylinder, while reserve power by acceleration is held in band, In 
respect of slow yet steady action, the impulse every revolution 
motor would possess a decided superiority. 

On the aon the author sees no great novelty either in the types 
of engine, or very little real advance since the days of Daimler or 
early inventors. There is undoubtedly room for a new engine and 
a ready market for a good one. 

Material and methods of manufucture.—Here, again, there is 
plenty of room for improvement. With very rare exceptions the 
present car motors are cast iron, solid head, water-jacketed 
cylinders, cast complete with valve box in one piece. It is scarcely 

ib’e to imagine a design better adapted to give trouble in the 
oundry or the workshop ; or one less in accordance with metallur- 
gical requirements. A casting of this description, intricate in 
shape, full of angles, curves, bosses, ribs, varying thicknesses, &c., 
encrmously increases the difficulties of moulding and producing 
sound castings. The number of wasters that must and do occur in 
the foundry, in the machine and testing shops, is quite a serious 
matter. Apart from this commercial objection, a casting of this 
design is ill-suited to its purpose. First, because the variations 
of hickonioes and the ribs between the walls produce irregular 
expansion and contraction. Secondly, because it almost precludes 
the possibility of using the best iron for the purpose, the founder 
naturally working with a very fluid running mixture, \ 

While the majority of makers have been caught by the “‘ drawing- 
office” solid head, water-jacketed design, a few more practical 
makers, such as Panhard, Mors, Napier, have followed the plan of 
casting the cylinders separate, and adding a light aluminium, or 
rolled metal, water-jacket. This method admits of a simpler cast- 
ing, for which the best metal can be used 

On the question of what is the best metal, there is a difference of 
opinion. Professor Hiorns inclines to white hematite, cast in metal 
moulds. Theoretically this is no doubt correct, but commercially 
the limited output and the constant changes of design might not 
justify the cost of moulds, and the expense of grinding the cylinders. 
For these reasons, both Professor Hiorns and Professor Turner 
recommend, as an alternative, the use of the closest and hardest 
iron that can be conveniently machined. The c'ass of iron suggested 
by Professor Turner as typical is :— 

Combined carbon... wn 15 ewe we ee (055 


Silicon .. . 1-80 
Sulphur .. Me ae ee) ce’ Goer op On lem, 
GS 5.5 ae ae du he. |. we ve ow oes 0-50 
Phosphorus .. .. .. 0-75 


The casting of a cylinder where there is any intricacy of design 
should be a matter for special precautions. While it is not 
racticable to employ a system of fluid compression, such as the 
hitworth or the more recent French Harmet system—tiéjilage— 
some equivalent should be sought by insisting on adequate head. 
Colonel Holden’s opinion is that for intricate cylinder castings 4 
head of 200 per cent. by weight, that is double the weight of the 
casing, should be specified by manufacturers, The author has had 
sufficient practical experience in foundry management to concur in 
the value of ample head, if present designs are followed. __ 

In view, however, of the troubles arising from porous cylinders 
and for other reasons, the author favours the substitution of steel 
tubes for cast iron cylinders. Lightness, stre , freedom from 
flaws, easy cooling, and probably, on the whole, cheapness, are much 
in favour of this material for small motor cylinders. Steel tubes 
screwed into a cast steel or cast iron head should make a good job. 
If the output warranted the initial cost in dies, pressed steel heads 
could be made. But the steel cylinder itself would involve no great 
expense. Some years ago, the author saw a small German motor 
with steel tabe cylinders, in which no running troubles were 
experienced. Another instance, probably known to all here, is the 
Holden cycle motor. The class of steel used by Colonel Holden 
conta‘ns 0-35 per cent. carbon, and no trouble has occurred. Messrs. 
Brandon and Perkins, for their Victoria motor bicycle, bore the 
cylinders from the solid steel bar, turning the radiating fins in the 
lathe. Messrs. Panhard and Levassor, in their Paris-Vienna type 
racer, runin the last French alcohol trials, are said to have used 
cast steel cylinders, with a copper water-jacket. In their new 
“ Centaure ” motor-—Fig. 1—in the 40 horse-power racer of Messrs. 
Charron, Girardot et Voigt, and in the Cannstatt Daimler racing 
cars, steel is the material used ; and under the severe conditions of 
racing, no running difficulties have been recorded. There 1s 
really no reason why steel should not successfully and advantage- 
ously replace cast iron. In a communication recently, addre: 
to the author, Professor Turner wrote :—‘‘ My impression is that 
solid drawn steel tubes would be best. oe would be stronger; 
weight for weight, and more trustworthy.” This has always been 
the author’s opinion. = ee , 

In any case, he is certain that the method of casting cylinder 
and jacket together is wrong ; and that if the cylinder is of cast 
iron, it should be cast alone, and a light jacket added, as shown 


* In the 2}-ton lorries of R. Hagen, Cologne, a single-cylinder motor 
with Bote speed of 450 revolutions is used. Motors depending Mo 
high speed for power are at a disadvantage for hill-climbing or ov¢t 
load, since the power falls rapidly as the engine slows down. 
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. we 9. It is difficult to feel the pulse of a trade, except through 
in 8 og organ. But, judged by that standard, the view held 
ue author is gaining ground. In an editorial on “ Detail 
ly | pn ore ” June Lith, 1902, the Autocar states :—‘* It will be 
ImPembered that, when the aluminium jacket was first fitted to 
remem inder liner, critics prophesied disaster for the Napier, as 
the _ id it was wrong to combine two metals in this way. At the 
they ot we feel safe in prophesying that the cylinder of the 
-_ will be built in this manner, That is to say, there will be a 
7 tral liner, possibly of weldless steel, while the water-jacket will 
oa the lightest construction.” : ; , ; 

in using steel cylinders, cast iron pistons rings might be retained. 
a strong, fine-grained elastic iron, with approximately 


‘ ese, M t 
For alowing constitution, would be the best :— 
Combined carbon... 6. 6s ee ee ee ee 0-50 
Silicon .. Pr Se Ol od 
Sulphur 0-10 
Mapganese .. . 0-50 
Phosphorus es 0-80 


(ireater elasticity and resistance to external pressure is obtained by 
esting from pots in a chill mould, 
Engine detvils: The calves.-—These are the lungs of the 


seree tion of new Fig. 2.—method a attaching a light 
PL Tean Sar Water-Jacke. 
(Mesers. Panhard and Levassor.) 


(American.) 
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A, the cylinder; B C studs securin 
cylinder head and frame ; D iron or stee! 
ring forced over the cylinder head and 
grooved to receive the jacket ; E steel metal 
jacket ; F F copper wire caulked into groove, 
lack surfaces represent solder if added. 





ne wall of each separate cylinder is of 
oneumee steel ; the cylinder head is an 
clhow tube, cast with water-jac ket, and 
contains inlet and exhaust valves, also 
jsvition tabe. The cylinder and head are 
nnited by ascraped joint and four studs and 
wits. The water-jacket g is of corrugated 
upper soldered to the cylinder. 


mibine and vital to its action. The present usual practice is an 
automatic spring induction valve, opened by the suction of cylinder ; 
and a mechanically-lifted, but spring-closed, exhaust valve, 
commonly cam-driven by a half-speed shaft. The combination is 
exceedingly crude, and a few manufacturers are now waking up to 
theadvantages of mechanical operation for both valves. At the last 
Chicago Automobile Show, four motors, all of different makers, had 
mechanically-operated valves. The leading German firm, the 
Cannstatt Daimler Motor Company, have adopted this practice in 
their new MercedesSimplex. In France, for instance, Peugeot, in 
their new 8 horse-power car, and in England G. F. Milnes and Co. 
have followed suit, and there can be little doubt that other makers 
will be forced into line.* There is, of course, nothing new in 
mechanically-operated valves for explosion engines. Quite a number 
of patents for valve actuation by magnetic attraction, compressed 
air, exhaust pressure, &c. &c., have been registered in past years, 
bat so far few automotor makers have recognised the advantages of 
the system. 

There are several reasons why with high-speed motors mechanical 
operation of the valves should be adopted. Owing partly to 
clearance and partly to back pressure from the silencer, the cylinder 
at the end of the exhaust stroke is fil'ed with burnt gases above 
atmospheric pressure. When the piston, therefore, begins the 
induction stroke these have to expand before air can be drawn in by 

uction ; hence one of the disadvantages of the automatic inlet valve 


Fic. 3 
Position of Motor Valces 





Showing the exhaust valve, 80 placed that the gases are diverted into a new 
direction while passing the valve; aleo that the discharge is greater on one than 
on the other side. 


is that it is sluggish in opening. This is just the reverse of what 
should be. For in high-s motors the valve should not only 
open promptly at the ver — of the stroke, but might 
Preferably be given a “ lead,” thereby promoting scavenging of the 
combustion chamber. Again, the automatic valve closes at the end 
of the suction stroke, whereas it might be better to keep the inlet 
valve open atrifle after the piston had begun the compression stroke, 
that is, before the slight vacuum in the cylinder has been converted 
y the piston into compression above atmosphere. By so doing the 
Momentum of the air in the inlet pipe tends to add to the volume of 
the charge.| It may be noticed that where governing by volume 
throttling is used, if the spring of the exhaust valve weakens, the 
icreased suction of the piston on ‘the intake stroke may cause 
exhaust gases to be drawn back through the valve into the cylinder, 
With the risk of a miss or a slow firing through the presence of 
exhaust gas round the sparking plug, or of premature ignition, 
z the gasis hot. The advantages of mechanical valves, therefore, 





re wm new motors are now appearing with mechanically-operated 


t For automatic induction valves, very weak springs appear the best. 





are sure and proper action,* which the trade is now beginning to 
appreciate, 

As regards the material for vaives, their seating and fitting, 
there is again difference of opinion. There can be no question that 
the spindle and head are best made of different material. For the 
head, the author favours nickel steel ; cast iron wears well, but for 
small valves it seems hardly strong enough. A weak point in one- 
piece valves is the neck, and in this respect the exhaust valve 
and stem designed by Mr. W. Norris in 1892 is praiseworthy. 
Moreover, it facilitates repairs, and the method of lift throws very 
little cross strain and irregularwearon the spindle. Where trouble 
has arisen, and there has been plenty of it, with burning, irregular 
wear, and breakage of valves, it os usually been ascribed to weakness 
in the neck, unsuitable material, faulty methods of lift, throttling of 
the exhaust by insufficient area of the valve, exhaust pipe, or 
silencer. Any deficiency here may lead to broken valves. With a 
choked exhaust, the pressure left in the cylinder combined with the 
spring may produce hammering of the valve on its seat. In time 
this leads to brittleness and fracture. There is, however, another 
cause of a very different nature, which the author suggests as a 
probable source of much of the irregular wear and ultimate fracture 
of valves. Those conversant with the construction of horizontal 
plunger pumps will recognise a defect frequently found in otherwise 
well-designed machines, This is the placing of the valve seat on a 
level with the waterway. The effect of such an arrangement is 
that not only is the discharge greater on one side than on the 
other, but the water, diverted into a new direction, while in the 
act of passing the valve, exerts a tilting force on it, pressing the 
valve towards the waterway. The results are irregular wear, 
sticking, and hammering of the valve on its seat. 

Now, the usual disposition in the vertical motor is similar—a 
horizontal port with a vertical exhaust valve, the latter seated on 
a level with the former. An analogous state of affairs is thus 


Fic. 4. 
Method of Countersinking Valves to give direct flow. 





F Fis. 5. 
Combined Inlet and Ezhauat 
Valve. 
(D’ Equevilly). 
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The exhaust valve E is receased to receive the inlet valve D. F the cap of 
the exhaust valve spindle, is actuated by a two-to-one shaft and rod, not shown. 
I is the exhaust valve spring ; H a weaker spring for the inlet. The shock of 
the exhaust spring valve closing, bounces the inlet valve at the same moment. 
The inlet valve stem is fluted, as shown in section acrozs A B, forming channels 
for the charge to the head of the valve. 


established, a flow of gas, in jieu of water, being diverted into a 
new direction while passing the valve. There is, therefore, the 
same unequal discharge, with the similar tilting action and 
tendency to force the valve from its true position—see Fig. 3. 

But there is this difference: In the pump the stroke is compara- 
tively slow, the flow tardy, the pressure low, the valve, spindle, 
seat, and guides cold, and in the best condition to resist wear ; 
whereas in the motor the valve beat is extremely rapid, the gas 
flow swift, the pressure high, and all surfaces so highly heated as 
to be in the worst condition to withstand attrition and deforma- 
tion. Thus the evils of bad design in the pump are much aggra- 
vated in the case of the motor, the tilting action being greater and 
the irregular burning and side wear more rapid. 

The remedy in both cases is the same. The valve seats should 
be kept respectively below the waterway or the gas passage, so as 
to permit the flow of water in the one case to rise upward until 
clear of the valve before taking a new direction, or the rush of gas 
in the other case to acquire a straight downward course before 
reaching the valve—Fig. 4. All tilting action is thus eliminated. 
Naturally, the usual precaution of fully equal area in the 
annular space round the valve to that of the valve outlet must be 
preserved, 

Far the better practice would be to avoid port passages and 
place the inlet and the outlet valves on the head of the combustion 
chamber.}| With the heavier oils this position has the additional 
advantage of direct charge admission without a ible condensa- 
tion by contact with the port and cylinder walls. Naturally, it 
slightly increases the height of the motor. Examples of valves so 
placed are the Buchet motors, the three-cylinder 20 horse-power 
Maudslay motor, and the Belsize cars of Messrs. Marshall and Co ¢ 


(To be continued.) 





* In Tue Enoryerr, July 20th, 1900, Mr. J. D. Roots thus discusses the 
lead that, to facilitate exhaust, should be given to the outlet valve :— 
“‘ The time of opening the valve should vary in accordance with the piston 
Pages and should open somewhat earlier, in the working stroke, the higher 
the speed, even though allowance be made, as it should be, in increased 
diameter of the valve for high s' + « « « (At) 750 revolutions per 
minute, the exhaust valve should begin to open when the piston has tra- 
versed fin. of the working stroke. Thus in an engine having a stroke of 
5in., the exhaust valve should open at the commencement of the fifth 
inch of the stroke, remain open during the whole of the exhaust stroke, and 
close just after the dead point. . The exhaust valve in larger and 
heavier fixed engines of 200 revolutions per minute or less should open 
from } to } of the stroke, before the end of the working stroke.” Timely 
opening of the exhaust reduces not only back pressure, but also that on 
the rod and crank-pin, at a point where such pressure has least driving 
and mest frictional and wearing effect. 

+ To diminish heat loss, at the time of maximum temperature, by 
reduction of port surface, Mr. D. Clerk ascribes much of the high effici- 
ency of the Barker Otto cycle gas engine.—‘ Recent Developments of 
Gas Engines,” 1895-6. 

{ Combined with this position, as somewhat a novelty, though the 
idea has recurred in several previous patents, is the D'Equevilly valve— 
Fig. 5. It is set on the top of the compression space, and one port serves 
for exhaust and inlet. The exhaust valve is sufficiently large to form a 
seating for the inlet valve, which opens into the induction passaye ; the 
cold charge entering kceps the exhaust valve cool. Combination valves 
are a simplification, in one sense, but in other respects more difficult to 
manipulate. 





LETTERS TO THE EDITOR. 
ee 





REULEAUX VALVE DIAGRAM, 


Sir,—A few months ago I hit upon the following method of 
applying Reuleaux’s valve diagram to the case of an expansion 
valve of the Meyer type. The method is not mentioned in any 
book that I am aware of, and so may be of interest to some of 

our readers. I should be glad to know if this exact modification 

as been used before, as it seems to me preferable to the ordi 
Zeuner’s diagram, from its simplicity and the accuracy with whic 
points of intersection can be obtained. I am, of course, aware 
that Reuleaux’s diagram has been applied to expansion valves by 
the ‘‘equivalent excentric” and other methods. 

Construction.—From centre O describe circles G D B and R F §, 
representing respectively the main excentric circle and expansion 
excentric circle to the same scale. 

Draw A O B, making with O G an angle G O A equal to angle 
of advance of main excentric. 

Draw L O T, making with O G an angle G O T equal to angle of 
advance of the expansion excentric. 

Draw C L D parallel to A O B and at a distance from it equal to 
lap of expansion valve. 

Draw F E tangential to circle R F S and parallel to A O B. 

Draw G E tangential to circle G D B and parallel to L 0 T. 

2 O to their point of intersection E, and draw LK parallel 
to O E. 

Join K 0. 

Then K O gives the position of the crank at cut-off. 

It can readily be shown that M N = K P. 

Therefore K Q, the displacement of main valve, is greater than 
M N, the displacement of expansion valve, by P Q, the lap. 

Hence M K 0 gives position of crank at cut-off. 

















If the travels of the two excantrics are eyual the construction is 

much simplified, it being merely necessary to bisect the V N LC. 

e example chown is taken from Professor Perry’s book on the 
steam engine. 

Travel of main excentric 6in. 

Travel of expansion excentric 6-24in. 

Angle of advance of main excentric 32 deg. 

Angle of advance of expansion excentric 90 deg. 

Lap of expansion valve lin, 

The angle of crank at cut-off is 50-5 deg., which corresponds 
with answer given by Professor Perry. 

If this construction has been aan before, I should be glad to 
know to whom it is due, as I could then treat it as a recognised 
method. W. KeitH Bearp, B.Sc. (Vict.) 

Allanson Villa, Cotham-road, South Bristol, 

October 13th. 





INTERNATIONAL PROTECTION OF PATENTS. 


Sir,—In reference to the interesting communication from a 
‘Legal Correspendent ” on the above subject, which appears in 
your current issue, although there is no doubt that ‘‘all the 
arrangements which have been made for international protection 
of patents are of considerable interest to English manufacturers,” 
as one or two points in the communication raisedoubts in my mind, 
and may also oe done in others, as to the benefit to be derived 
from the new arrangements, perhaps your contributor will be good 
enough to enlighten us as to the following :— 

In accordance with the terms of the International Convention 
prior to the commencement of the present year, an application for 
a patent in the foreign States which are parties thereto had the 
same date as that of the original application, if applied for under 
six months in the continental States, and seven in those beyond 
the six. 

According to your correspondent, the new Act, which came into 
force on January Ist this year, ‘‘provided that an application 
under the section should be accompanied by a complete specifica- 
tion ”’-—the ‘‘ burden of the Act was accepted on September 15th, 
1902.” ‘‘Further, it is the grant—the italics are mine—of letters 
patent to, and not the mere application of, the foreign patentee 
which is antedated.” 

It appears to me that, if these are the conditions of the new 
arrangement, a retrograde departure has been made, inasmuch as 
an inventor will now be deprived of the benefit of the period 
between the date of his original application, as heretofore, and 
that of the acceptance of his complete specification, or until the 
actual grunt of or sealing of the patent which has been applied 
for, probably several months previously. 

Otherwise he will be deprived of the valuable privilege he has 

reviously enjoyed by acquiring ‘‘ provisional protectior.” until he 
aes perfected his invention, which would be very regrettable, and 
as deplorable as the intention—if carried out—-which I understand 
the President of the Board of Trade is contemplating in his new 
Patent Act, viz., to refer questions as to compu'sory licences of 
patents in- future to the High Courts, notwithstanding the 
enormous expense incidental thereto, and that such a proceeding 
would only be beneficial to wealthy owners of foreign patents, 
especially for dyes and other chemical combinations, and be 
greatly detrimental to the industries of this country ; whereas, by 
adopting the simple and highly efficacious, also reasonable and 
fair, course that would prohibit such monopolies as now -exist, 
viz., by nullifying patents which are not effectually or adequately 
‘*worked ” within two years of their date, the onus of proof that 
they had been, or were being, to be placed on the owners, would 
be. an inestimable boon to us manufacturers; such proof to be 
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submitted to a tribunal of two or three unimpeachable experts in 
the industry in question, or other trustworthy referees. 
Burnley, October 21st. CONCERNED. 





REPAIRING A PROPELLER SHAFT. 


Str,—I herewith enclose a tracing and description of an accident 
which happened on board the s.s. Sultan, belonging to the Deutsch 
Ost Africa Line—German East Africa Line—which trades between 
East Africa and Bombay. The steamer left Zanzibar on July 30th 
last, and after steaming eight days, on August 7th the coupling- | 
bolts connecting the tunnel shafting with the propeller shaft broke, | 


i.e., four bolts broke inside the coupling and twooutside the tunnel | 


shaft flange at the junction of bolts and threads, the result being 
that the shaft twisted, rose, and worked excentrically round the 
propeller shaft, shattering the supporting plummer blocks in the 
whole length of the tunnel with the thrust block and its shoes, 
and then sprung over to one side and fell into the bottom of the 
tunnel, and in the action bending the thrust and tunnel shafting 
with their flanges to a considerable extent. The engineer 
succeeded, however, after extraordinary efforts, in getting the 
shafting into place, during which operation four 10-ton chain blocks 
and two screw jacks were broken. The shafting, though out of line, 
was supported by what remained of the old plummer blocks and 
additional wooden blocks. It required five days to effect these 


repairs, and after steaming five days at a slow speed the steamer 
At Bombay 


reached Bombay_on August 17th without assistance. 






oe haftBent 
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the contract for straightening the shafting and renewing the blocks, 
&c., was p’aced in the hands of Messrs. Alcock, Ashdown and Co., 
Limited, who carried out their work so expeditiously that a 
successful trial trip of the steamer was made on September 20th. 
Having inspected the damage on the steamer’s arrival, I think 
that Captain Ashrens and the chief engineer, Mr. Hugo Teuffel, 
deserve great credit for bringing the ship into Bombay without 
assistance. RoBErT Low, 
Engineer-Surveyor to the Germanischer Lloyd's, Bombay. 
120, Frere-road, Bombay, October 3rd. 





BALANCE OF HEAT IN GAS ENGINES. 

Str,—I do not propose to enter upon a discussion of your corre- 
spondent “B. T,- U.’s” interesting and somewhat controversial 
suggestions on the subject of variable specitic heats in general, but 
it is perhaps desirable that one or two points should not be left un- 
explained. It would almost seem from ‘‘ B. T. U.’s” letter that lam 
regarded as the ‘‘author” of variable specific heats; I need 
hardly say that the idea of the increase of specific heat with 
increase of temperature has been before the scientific world for 
many years. 

Mr. Seward opens his article on “Fossil Plants and Evolution,” 
in the Contemporary Review, September, with the following quota- 
tion from Huxley :—‘‘ It is the organisation of knowledge rather than 
its increase thatis wanted just now,” and I think that that statement 
is true at the present time in more than one department of scientific 
work. As regards the present subject, it has been my object to 
show kow certain observed facts may be accounted for on simple 
hypotheses, 

_*B, T. U.” suggests that I may see my way to publish deduc- 
tions from the result of my inquiry which might be of practical 
service ; as the title indicated, my B. A. paper was only intended 
to be a preliminary note, and there is a large mass of facts to be 
properly digested before a steady state, in the way of conclusions, 
can be reached. 

Then, and not till then, would it be of service todoas “ B, T. U.” 
suggests. There is a West African proverb which runs, “Softly, 
softly, catchee monkey.” H. E. WIMPERIS, 

London, October 20th. 





Sik,—The writer, in his most interesting contribution on the 
above subject, gives credit to Hirn for first realising the importance 
of the variability of the specific heat in explaining gas engine 
phenomena. Surely this is an error. Hirn supposed the limiting 
cause of the explosion to be the influence of the cooling effect of the 
enclosing walls, 

Reading the discussion on the paper by Mr. D. Clerk on ‘‘The 
Explosion of Gaseous Mixtures,” read in March, 1886, the limiting 
effect was (7), according to Mr. D. Clerk, due to dissociation, and 
(4), by Mr. Mallard, as due to the increase of specific heat, and by 
Mr. Thwaite on the basis of the results of Mr. Berthelot and Mr. 
Vieille’s investigations, expanded from those of Mallard and Le 
Chatelier, to the increase of specific heats of gases with tem- 
peratures. 

Witz claimed that with excessive dilution, combustion always 
remains incomplete. It would be interesting to hear the views of 
the dissociation theorists on the subject. Sp. Hr. 

October 15th, 





THE PIG IRON CORNER. 

Sik,—I see in THe ENGINEER of October 17th a letter headed 
“The Pig Iron Corner.” That there is a corner in pig iron 
makers would like to get out of is quite true, but not such a one 
as “‘W. H.” indicates. One firm made more than 100,000 tons of 
pig iron last year, and lost many thousand pounds in so doing, and 
the results this year have only yielded a very small profit, not 
enough for ordinary depreciation, let alone interest, and now we 
are asked to give 6d. per ton advance on coal, and 1s. advance on 
coke, and the men are demanding more money, and other men | 
less working hours per day for the same wages they have had for 
twelve hours heretofore. Is there any wonder that blast furnace 
owners decline to light more furnaces ! | 

My experience of the pig iron trade is that it is one of the | 
worst in the kingdom, looked at from a profit point of view, over a | 
term of years. Iron can never be as cheap in the future as it was | 
a few years ago. MIDLANDS. | 
Nottingham, October 20h. | 

| 








Tue Pacific Cable Board state that the long section of 
the Pacific cable between Vancouver and Fanning Islands has 
been successfully laid, and that it is now in working order between 
the stations on these two islands. The Anglia is now proceeding | 
to lay the remaining section of the cable between Fanning and Fiji. | 
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OF AMERICAN 
RAILWAYS. 
By LIgUTENANT-COLONEL W. V. ConstaBLE, R.E, 
(Continued from page 379.) 
Through Speed of Goods Trains and Duty of Wagons. 

184. The speed is greater than in India. For instance, on the 
P.R.R. the genera! manager told me that fast cattle trains would 
average 20 miles an hour between Chicago and New York, a 
distance of 960 miles ; other fast trains, such as fruit or vegetable 
or packed meats, doing 16 miles an hour, and this with fifty to 
sixty loaded cars. An ordinary goods wagon would take five d 
for the trip, or an average of 8 miles an hour, or 192 miles, 
against 145 miles on the N.Y.C.R.R., whereas in India our goods 
wagons travel some 90 miles only during each twenty-four hours 
from start to finish, chiefly because Indian Administrations, for 
some not very good reason, tie up their trains at every engine- 
changing station. The U.P.R.R. told me that they move the 
whole of their freight cars on an average 40 miles a day, whilst the 
through speed for their fast trains was 25 miles an hour. 

185. The general superintendent of the B. and O. at Baltimore 
told me that their fast freight trains took sixty hours between 
Chicago and New York, a distance of 1016 miles, and average 
600 tons behind the engine. An average speed time for an 
ordinary goods train between Chicago and New York might be 
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taken at 200 miles a day, the train actually running 20 to 25 miles 
an hour between stations, and the load averaging 17/00 tons. 

186. The train master of the N.Y.C.R.R., Hudson Division, 
told me that, to clear the line on their busy section they bad to 
run goods trains on that division at 30 miles an hour between 
stations, forty-five to fifty trucks being hauled at this speed. But 
very heavy goods trains, however, do not, I believe, average more 
than 10 miles an hour between stations, and, as before stated, I 
am not an advocate of great speed. What the Americans accom- 
plish is the hauling of a huge load—say of 3000 tons—at as 
equal to that at what we haul 1200 tons in India, afd the result is 
achieved by using immensely heavy and powerfulvengines. 

187. The average daily duty of all wagons on souie*of the rail- 
ways was said to be as follows :—N.Y.C.R.R., 23 miles; U.P.R.R., 
36 miles ; C. and N.W.R.R., 42 miles. 

Brakes. 

188. Over 60 per cent. of American goods stock is automatically 
braked, and in Russia all goods stock is to be similarly equipped 
by January, 1905. I found the opinion general in America that it 
is, on the whole, economical to automatically brake all stock, and I 
endorse the suggestion made in the report on the Paris Congress 
that Indian railways should gradually provide automatic brakes 
for all vebicles. I myself believe that this expense will have to 
be faced by all important lines, and that ultimate economy will 
result, particularly where heavy trains have to be hauled, but no 
doubt the initial expense will be great and the work will have to 
be spread out over a number of years, 

189. An interesting discussion on the application of brake power 
on trains will be found in the minutes of meeting of the New 
England Club, submitted with this report—as Appendix X. Were 
not most goods vehicles braked in America, their heavy trains 
would be unmanageable and dangerous to handle. 


190. American railway engineers now consider that it is good | 
practice to brake the bogie truck wheels, as well as all the driving | 


wheels of engines. I find I made a mistake in my report on the 
Paris Congress in saying that experiments were being made in 
applying the brake power to the inside of the rims of the wheels. 
This is not the case. What I should have said was that it is 
becoming a common practice to suspend the brake shoes between 
instead of only outside the wheels of trucks, there being one 
shoe to each wheel of a truck. Some people think this is an 
improvement on the old practice, and has less tendency to tilt the 
vehicle ; but the opinion seems to be divided as to the merits of 
the new practice. 
Gasolene and Oil Vapour Engines. 

191. These are very much used in America, either for giving 
power, generating electric light, raising water, &c. They can be 
run with any of the products of petroleum, such as kerosene, 


gasolene, naphtha, &c., or with illuminating gas, either that of | 


coal or mineral oils, or with natural or acetylene gas. Where 
liquid fuel is used it is vaporised in the machine, and then mixed 
to form the explosive combustion. 


lighting, or this gas mixed with acetylene, can also be used, and 
such engines might be given a trial in India for the purpose of 
raising water, generating light, or giving mechanical power, as 
the same machine can be turned to many uses, and it is quite safe 
and simple to work. They could, for instance, be used for com- 
pressing air for pneumatic interlocking, or for driving machines or 
cleaning carriages by air blast. The efficiency of the gas engine 
is said to rise to nearly double that of a steam engine, and 
Americans consider that for small installations they are the 
cheapest motors extant. The application of oil vaporising engines 
for use as motors on automatic cars would also seem to be prac- 
ticable in India, where kerosene or petroleum is fairly cheap, and 
such automotor cars might possibly be usefully employed on trunk 
roads as feeders. 


when its cost is reduced carbide of calcium will be an ideal port- | 


able fuel for a gas engine. 


192. The divisionalsuperintendent, Wyoming division, U.P.R.R., 
| told me they used gasolene engines extensively as auxiliaries to the 


windmills to raise their water. 

193. The N.Y.C. and H.R.R. authorities told me that they used 
gasolene engines extensively for raising water, working the belts of 
mechanical coal-elevating plants and for compressing the air for 
working pneumatic drills, reamers, and riveters, the compressor 
and the gasolene engine being on one frame. The Boston and 
Albany Railroad also use gasolene engines extensively for raising 
water. They were also used for motor cars for the track supervisors 
on the N.Y.C.R.R., some twenty being in use. The cars were 
three-wheeled ones, weighing 325!b., and made a speed of 20 miles 
an hour. The third wheel takes off, and the car can then be loaded 


into a baggage car. 
Advantages of Increasing the Capacity y Goods Stock. 
194. Some of these advantages are referred to in paragraph 4 of 





ays | 


acket Coupling Over Flaws 





The pressure in the cylinder | 
is generally from 40 1b. to 601b. Pintsch’s gas, as used for gas- | 


The opinion seems to be gaining ground that | 


the ‘‘ Indian Delegates’ Re 


rt on the last Internati i 
| Congress.” To my mind these advantages cannot be ovens 


| Good designed rolling stock has always seemed 
| main factor in successful and economical working, 
20 years to replace and hanging like a millstone round the 

the unfortunate possessor, and it is greatly to the cred aie at 
India-office and the Indian Railway Administration that the 
important point has not been overlooked in India. The wh hap 
| the reporters to the International Congress recognised its Pes ay 
| ance, and it is to be regretted that the only countries, as represe; nt 
by their reporters, who argued against taking action and sh me 
lukewarmness in the matter of improvements were (reat i 
and Australia. itain 

195. There can, however, be no doubt that the difficulties j 

way of increasing the revenue compared with the non-re “ 
tonnage must, sooner or la‘er, be faced by British aon 
especially as the mineral traffic on British railways form ad 
cent. of the whole business of the companies, and’ at any rate . 
start can be made by renewing old stock, both that of the rail : 
companies and private owners, with either stock of foal 
ditmensions, or of such sizes as can be used without causing ak 
alterations to existing turn-tables, weigh-bridges, sidings = 
shutes, terminal arrangements, &c. Some British railways 
spite of the apathy of the public to this subject, are already 
beginning to supply stock of larger capacity, and I am convinced 
that trade necessities will sooner or later foree such improve. 
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go further and predict that the only way by which British 
railways can prevent their dividends steadily dropping and effect 
large economies in working, thereby giving a share of the benefit 
to the railway and a share, by reduction of present excessive rates, 
to the public, is by building larger and better wagons, some four. 
wheeled, some bogie, and by altering wholly or partially the turn. 
tables, weigh-bridges, sidings, terminal arrangements, c., which 
are now alleged to be an insuperable obstacle. The live load can 
certainly be increased by raising the height of the sides of ordinary 
sized wagons and by enlarging the dimensions of the axles, and, as 
one writer suggests, private wagon owners might be encouraged 
to improve their stock by basing the charge on the gross weight 
instead of on the live load of their wagons. A perusal of the 
reports presented to the Paris Congress will show that many 
European Continental railways, in spite of the attendant difficulties, 
have already begun to improve the design of their stock, and 
are building four-wheeled stock with a load capacity of 15 to 0 
tons. 

196. To show that this is possible—and what is possible on the 
foreign and English lines must be easily possible on the Indian 
standard gauge—the G.W. Railway has constructed, and is using, 
a four-wheeled mineral wagon of 20 tons carrying capacity, of 
8 tons 6 cwt. tare, which is about 20ft. oo, aa wide, and ft. 
high, with journals 10in, by Sin. Its wheel is 12ft., comp.red 
with 84ft. to 9ft. of the ordinary wagon. The locomotive super- 
intendent states that this size of wagon can be used with the 
existing facilities at the various works and co!lieries which these 


wagons serve, 
(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 


NINGCHOW, twin-screw steamer ; built by, David and W. Hen- 
derson and Co., Limited, Glasgow ; to the order of, the China 
Mutual Steam Navigation Company, Liverpool ; dimensions, 49ft 
58ft., 35ft. 10in.; to carry, 71,800 tons deadweight ; engines, 
triple-expansion, 23in., 38}in., 654in., by 48in , pressure 200 |b; 
constructed by, builders ; a speed of over 15 knots was attained ; 
trial trip, October 14th. ; 

Dorotuy, steamship ; built by, Joseph L. Thompson and Sons, 
Limited, Sunderland ; to the order of, Mr. John Ness, Sunder- 
land ; dimensions, 365ft., 57ft. 6in. by 25ft. 1lin.; constructed by, 
John Dickinson and Sons, Limited ; vessel is built on three-deck 
rule ; launch, October 16th. : 

AcRE, steamer ; built by, Ropner and Son, Stockton-on-Tees; 
to the order of, the Newman and Dale Steamship Company, 
Limited ; dimensions, 336ft., 48ft., 24ft. 3in.; to carry, £200 tons 
deadweight ; engines, triple-expansion, pressure 160 b.; cot: 
structed by, Blair and Co.; launch, October 17th. 

MELDON, steel screw steamer ; built by, Robert Stephenson aul 
Co., Limited, Hebburn ; to the order of, Morpeth Steamship Com: 
pany, Limited; dimensions, 310ft., 43ft., by 23ft.; te carry, 
4200 tons cargo ; engines, triple-expansion, pressure 160 Ib.; com 
structed by, North - Eastern Marine Engineering ( mpany 
Limited ; launch, October 17th. 

GRONINGEN, steel screw steamer ; built at, Middlesbrough ; 9 
the order of, the General Steam Navigation Company, Limi 
dimensions, 230ft., 34ft. by 23ft.; to carry, 1200 tons deadweight ; 
engines, triple-expansion, 22in., 35in., 59in. by 39in.; construc i 
by, Richardsons, Westgarth and Co., Limited ; 12 knots spe 
was attained ; trial trip, October 18th. : 

TERGL VIKEN, steel screw steamer; built by, the Tyne Iron 
Shipbuilding Company, Limited ; to the order of, Wilh. Wilhelm- 
sen, Tinsberg, Norway ; dimensions, 335ft., 48fc., 25ft-; on ih. 
triple-expansion, 24in., 39in., and 66in. by 45in., pressure 180 Ib.; 
constructed by, North-Eastern Marine Engineering Compan); 
| Limited, Wallsend ; launch, October 18th. 








YORKSHIRE COLLEGE ENGINEERING SOCIETY, Leaps 
Monday, October 13th, Professor Goodman delivered the pres! bis 
tial address to the members of the above Society, taking for He 
subject ‘“‘Engineering in Canada and the United States. pl 
briefly and graphically described the journey across Canada by : 
Canadian-Pacific Railway, and back through the States, gs 
special attention to the engineering points of interest. box : 
three months’ tour, he and four students had visited many “1 
works, and found that though in some cases very high-class ee 
was turned out, rough and unenduring productions were pe : 
The displacement of manual labour by machinery was very stl! sl 
| some works in full swing presenting almost a holiday ot garg 

The professor emphasised the fact that Americans work wit oer 

best too’s, Ihe prospects for young technically trained rig ng 
| were stated to cs very good, Victoria, British Columbia, 
especially mentioned as a fayourabie field for mining engineers. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERS in the Midlands are this week in a rather better 

vosition as regards supplies than for a considerable time past, for 

tne are finding that at last the long continued stringency in pig iron 

Se stia beginning togive way, and sellers more inclined to makecon- 

cessions. Under these circu or 's are less chary in 

iving out orders, and they feel that if the present easier tendency 

Centinues they will be able to replenish supplies more freely than 

has hitherto been either practicable or desirable. 

iron on ‘Change in Birmingham to-day (Thursday) was 





Pig ‘ . Big 
enorally about 1s., and in some cases ls. 6d. easier to obtain in 
o tual negotiations, though open market quotations were not 
lowered by more than about 6d. or 9d. Staffordshire cinder 


forge Was quoted 49s. 6d. to 50s. 6d.; part mine, 52s, to 54s. 6d.; 
all mine ordinary, 57s. to 67s ; and best, 80s. to 82s.; cold blast, 
94s, 6d. to 993. 6d.; ype re 5ls. 6d. to 52s. 6d.; Derby- 
shires, 525. 64. to 533. 6d.; an Lincolns, 56s. * ; 
he demand for superior fibrous iron for forging purposes is 
satisfactory. The following are the present quotations of the Earl 
of Dudley's Round Oak Works, Limited, Brierley Hill :—Hurst 
crown, £5; best ditto, £8 10s.; double best, £9; treble best, £10. 
The same company quotes its L.W.R.O. brand as follows :— 
Ordinary bars, £9 2s. 6d.; best, £10 10s.; double best, £12 ; and 
treble best, £14. All the foregoing prices are free on rails 
at Round Oak, subject to their list of extras. Other m-nufac- 
tured iron prices are rather easier than those quoted in my last 
otter. 
po good contracts are he'd in the steel trade, chiefly for 
structural sections. The Earl of Dudley’s Round Oak Works, 
Limited, quote their steel as here:—Angles, 3in. by 3in. and 
upwards, £6; flats, 6in. to 12in. by Zin. to ldin., £6 5s.; flats 
above 12in. to 18}in. by gin. to 14in., £6 10s.; tees, din. by 2hin. 
and upwards, £6 10s.; channels, 4}in. by 24in. to 12in. by 34in., 
£6 10s.; joists, 5in. by din. tofl2in. by 6in., £6 5s.; ditto, 1din. by 
6in., 15in. by 5in., 15in. by 6in., 16in. by 6in., £6 10s.; ditto, 18in. 
by 7in., £8; rounds, 2#in. to 7in., £6 10s.; squares, 2}in. to 
5in., £6 10s., all free on rails at Round Oak, subject to the 
company’s usual extras. 

The committee representing the South Staffordshire Ironmasters’ 
Association and other traders are seeking a further interview 
with representatives of the railway companies in order to officially 
state their objections to the ‘‘ owners’ risk” regulations. In the 
meantime most of the traders have declined to conform to the 
new rules, and have continued to consign goods at owners’ risk, 
in the old manner. Where the accounts rendered to them show 
that the increased rates for companies’ risk have been charged, 
some of the traders have, in making out their cheques, deducted 
the difference. It remains to be seen whether the railway com- 

nies will take legal proceedings to recover these deductions. 

t is to be hoped that a compromise will eventually be arrived at. 

Sanitary engineering arrangements are making satisfactory head- 
way in the Midlands, among the latest indications in this direction 
being the providing of new bacteria filter beds at Minworth 
Greaves by the Birmingham, Tame, and Rea District Drainage 
Board. This body is laying out some £40,000 upon the new beds, 
and has this week, at its quarterly meeting, approved the necessary 
drawings. The board are also laying out £10,000 upon the con- 
struction of tanks at Ashold and eon to arrest detritus. 

The position and prospects of English mining and mining engi- 
neering appears to have been the text of the new president of the 
North Staffordshire Mining Institute, Mr. A. M. Henshaw, in his 
presidential address a few days ago. He estimates that 25 per 
cent, of American coal is cut by machinery, as against only 2 per 
cent. in England. Some fine work in pit sinking has, he admits, 
been done in North Staffordshire of late, several shafts 800 and 
900 yards deep being near completion. The 4000ft., believed to 
be the limit by the Coal Commission of 1872, is already exceeded 
by some English workings, and there are fans giving 500,000 cubic 
feet with a 6in. water gauge running to-day. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Munchester.—The situation throughout the iron and steel trades 
can only be reported as remaining unsatisfactory. The continued 
high cost of production and the exceptional lowness of stocks, 
which are smaller than for many years past, would, under ordinary 
conditions, or with anything like activity in industrial require- 
ments, tend at least towards firmness. The position, however, is 
that although makers of both raw and finished material are for the 
most part maintaining steadiness in their quoted rates, there are 
forward quotations so much under current prompt prices that 
buyers and consumers are naturally deterred from purchasing until 
they are absolutely compelled to cover pressing necessities. What 
the outcome may be is still a matter of so much uncertainty that 
extreme caution would seem to be the only definite guide to 
present operations. 

There was about an average attendance on the [ron ‘Change 

meeting at Manchester on Tuesday, but business was again of much 
the same slow, dragging character reported of late, with but 
occasional inquiries for any quantity, and these only put on the 
market where sellers are prepared to quote some very low-cut 
prices. Lancashire pig iron makers still quote for No. 3 foundry 
about 60s. 6d., less 24, delivered Manchester. A meeting of the 
Lincolnshire makers was held on Friday, but the basis rates remain 
unchanged. There are however, more plentiful supplies coming 
forward, and some of the makers are certainly not so indifferent 
about new business as a short time back. Delivered Manchester, 
dos, 64. net remains the list quotation for No. 3 foundry Lincoln- 
shire. Derbyshire iron continues scarce, and most brands are so 
difficult to get that prices are still little more than nominal. Forge 
qualities are in much the same restricted demand previously 
reported, with no quotable change in prices, which are about 
55s. 6d., less 24, Lancashire, 54s. 2d. net Lincolnshire, and about 
53s. 6d. to 53s, 9d. Derbyshire, delivered Warrington. Middles- 
brough is easier, and there are some very low forward quotations. 
Current rates are about . 10d. for ordinary qualities, 
with special brands quoted: 6ls. 4d. net by rail Man- 
chester. Buyers, however, could placa forward orders at 
substantially under current rates. In some instances quotations 
for Scotch iron have been stiffened slightly, but these do not 
represent the market prices, and where business is put through it 
1s not at anything above late rates. As a consequence, quotations 
vary, Eglinton ranging from 60s. 3d. to 60s. 9d.; Glengarnock, 
62s, 6d. to 63s.; Gartsherrie, 63s. 6d. to 63s. 9d. net. 
_ The associated Lancashire finished iron makers held a meeting 
in Manchester oa Tuesday, and it was reported on ‘Change that 
th» persistent underselling of one of the leading Manchester 
Merchants was a prominent subject of discussion. No change in the 
association list rates for bars was made, and this remains £6 1ds., 
ancashire and North Staffordshire qualities, delivered here. 
New business is difficult to secure at this figure, as bars are 
readily obtainable from outside makers and merchants at 
£6 12s. 6d., delivered Manchester district. Sheets maintain the 
slight improvement noted last week, and average £8 5s. to £8 10s. 
Hoops still meet with only a limited inquiry, but Association 
rates remain £7 2s. 6d. random to £7 7s. 6d. special cut lengths, 
delivered here, and 2s. 6d. less for shipment. A fair quantity of 
Work is stirring in the nut and bolt-trade, but prices have to be 
cut to unremunerative rates to get hold of orders. 

In the steel trade no change of any moment is noticeable. 
Although makers’ quotation for hematites are unaltered, the tone 
18 weak, if anything. Current rates are 69s. to 70s. net for No. 3 





foundry, delivered Manchester, but orders could be placed at 
under these figures. Local makers of billets still ask £4 17s. 6d. 
Warrington to £5 Manchester, net ; they are, however, feeling the 
competition of German makers, who are sellers at 10s. below 
English prices, Steel bars remain about 4610s. to £6 12s. 6d., 
with special qualities up to £615s. Common steel plates average 
£6 2s. 6d. to £6 53. Steel boiler plates are quoted £7 12s. 6d., less 
24, delivered here, but boiler makers hold bac« from placing orders 
at the advanced asso iation basis, and plates not required for actual 
boiler specifications could be bought for less. 

Rather a more hopeful tone is noticeable here and there in some 
sections of the engineering trade. The position, taking it all 
through, remains one of more or less general slackness, with in 
most branches new work still coming forward very unsatisfactorily ; 
but one or two special sections continue fairly well engaged, and 
notwithstanding the general returns of the Amalgamated Society 
of Engineers, show an increase in the unemployed list, which is 
now 44 per cent., the local delegate reports prospects brighter in 
some directions. Work, he states, is brisker at some of the tool- 
making firms, and members who have been suspended for some 
time are being called upon to resume work on their cld jobs. 
Some overtime is being worked, and from inquiries made some 
good orders have recently been booked. The textile machine 
shops continue slack, with no immediate prospeets of improve- 
ment. Firms engaged on electrical plant are fairly busy, and the 
British Westinghouse Company, he adds, are taking hands on as 
the material comes round and machines are erected. 

Amongst the five parliamentary candidates selected by the 
members of the Amalgamated Society of Engineers to contest seats 
on bebalf of the Society at the next general election are two well- 
known local representatives of the organisation. One of these is 
Mr. F. Entwistle, J.P., a member of the Trades Council, who for 
many years acted as chairman of the Manchester District Com- 
mittee of the Society. The other is Mr. Frank Rose, who for 
seven years was organising delegate for Lancashire—except the 
Manchester district—and Ireland, in which position he was suc- 
ceeded by Mr. John Anderson, ex-general secretary of the Society. 
Of recent years, Mr. Rose has, I believe, been engaged in journalism 
in Manchester. 

From a report supplied by Mr. G. N. Barnes, the general secre- 
tary of the socie:y, it would appear that the members of the 
organisation made a brave show in the trade procession at the 
recent Preston guild. Five hundred members, he states, took part 
in the procession, and the steam engine makers and boiler makers 
were both about a hundred strong. 

Mr. G. N. Barnes has been elected by the society to form one of 
the Commission which Mr. Moseley, of London, is sending out tothe 
United States to study the industrial conditions there. 

The pressure for house-fire qualities of coal reported last week 
shows no appreciable falling off, notwithstanding the advance in 
list rates, but as regards other descriptions of fuel the demand 
continues only moderate, with prices not more than steady at 
recent quotations, 

Lancashire collieries have still more than they can do to keep up 
with their orders for house-fire coals, and notwithstanding pits are 
running full time, in most cases considerable quantities of stock 
are being filled up to meet requirements of consumers. It would 
seem not improbable that consumers regard the very moderate 
advance put on last week as simply a preliminary to some further 
upward move at the close of the month, but of this there is no 
indication, and certainly at present it is not under contemplation 
by colliery owners in this district. 

Steam and forge coals meet with a steady inqu‘ry, but there is 
no really pressing demand, and supplies are ample to meet 
requirements, Quoted prices remaia about 8s. 6d. to 9s. for good 
qualities of steam and forge coals at the pit, with perhaps here and 
there something under this figure accepted on forward contracts, 
although there is no general disposition to give way upon present 
rates. 

The recent scare in the market has evidently here and there 
caused large users of fuel for steam purposes to be rather more 
anxious about covering forward requirements, and during the last 
week or so a good many contracts for engine fuel have been 
settled in most cases on the basis of current rates. In the market, 
however, there are still fairly plentiful supplies of the lower and 
medium qualities of slack, and occasionally surplus output from 
outside districts is to be bought at rather low-cut figures. The 
general position of the market is one of steadiness at late rates, 
with, however, no advance on these to be got, even for the better 
qualities of slack, of which supplies are least plentiful. At the pit 
mouth common sorts of Lancashire s'ack remain at about 4s 6d. to 
5s.; medium, 5s, 9d. to 6s.; and best qualities, 6s. 6d. to 7s. at the 
vit. 

In the shipping trade a fair business is the general report, with 
inquiries still met with for export to the States. Prices maintain 
a slight improvement on recent low-cut rates, steam coal, delivered 
Mersey ports, averaging 10s. 6d. to 11s. per ton. 

For coke there is acontinued brisk inquiry, with a tendency to 
harden in prices where they are at all under the full current rates. 
Best Lancashire washed furnace cokes are quoted 14s. to 15s., 
with foundry cokes ranging according to quality from 19s, and 20s. 
to 2s. and 24s, at the ovens. 

Barrow.—There is rather a quieter tone in the hematite pig iron 
market this week, and prices of warrant iron are consequently 
slightly lower, sellers being at 61s. net cash, and buyers 1d. 
less. Makers, however, still quote 61s. 3d. for mixed Bessemer 
numbers, net f.o.b., but are not doing so much business. They 
are in no need of orders, however, as they are mostly well so'd 
forward, and there is every prospect of a strong market befo-e 
they run short of work. There is a disposition to increase warrant 
stocks, and during the week 2026 tons have been run into stores, 
which now contain 28,193 tons, or an increase of 13,247 tons since 
the beginning of the year. There are 38 furnaces in blast, compared 
with 30 in the corresponding week of last year. 

Iron ore is in steady demand at unchanged prices, good native 
sorts selling at 12s. to 12s. 6d. net at mine, and Spanish at 16s. 
net at West Coast ports. 

The steel trade is busy on rails, and fairly well employed on all 
other sorts of produce, there being an improvement in ship and 
toiler plates, with a prospect of fuller activity in these departments 
in the early future. Ruils are firm at £5 10s. per ton. The Barrow 
Steel Company is commencing to modernise its blast furnace plant, 
and has ordered a very powerful pair of blowing engines, and eight 
new Lancashire boilers, with a view of utilising higher steam 
pressures and a heavier blast. 

The shipbuilding tradeis improving, and there are indications of a 
very busy timeforthe Barrow yard. The first class cruiser Euryalus 
is almost ready for delivery to the Admiralty. 

Coal and coke are rather easier now that the demand from 
America has lessened, but prices have not been reduced to old 
rates yet. 

During the past week the shipments of iron represented 4858 
tons, and of steel 9640 tons, as compared with 7855 tons of iron, and 
9645 tons of steel in the corresponding week of last year ; a decline 
in iron of 2997 tons, and in steel of 5 tons. The shipments of iron 
this year stand at 342,335 tons, and steel 444,156 tons, as compared 
with 279,043 tons of iron, and 371,009 tons of steel, in the same period 
of last year ; anincrease in iron of 63,292 tons, and in steel an 
increase of 73,147 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

IN all classes of coal, except inferiorgrades of small coal, business 
i1 South Yorkshire continues fairly satisfactory. Although the 
export season is now far advanced, a good average tonnage is passing 
from the Yorkshire pits to the Humber ports. Heavy deliveries 
are at present being made under contracts. Sales in the open 








market are made at 9s. 3d. to 9s. 9d. per ton, as compared with the 
contract price of 9s, per ton. Gas coal is also in brisk request, 
several of the companies making urgent demands for stocking pur- 
es. The new contracts range from Is. 3d. to 1s. 6d. per ton 
ess than last year. The whole of the coal is practically under con- 
tract ; anything bought in the open market fetches more money. 

House coal continues active, nearly all the pits reporting an 
average business, both for London and the Eastern Counties, as well 
as for the genera] markets of the country. There is little difficulty 
in obtaining the usual advance made in October, the cold and wet 
weather having maintained consumption at a higher rate than is 
usual in October. Best Silkstone sells freely at 13s. to 13s. 6d. per 
ton at the pits ; best Barnsley thick seam from lls. 3d. to close 
upon 12s. per ton ; while nuts and seconds realise from 9s. 6d. to 
bs, per ton. Small slack in the best qualities sells well at from 5s, 
to 5s. 6d. perton. Secondary grades, however, are but indifferently 
demanded, one reason for the depression being the want of work 
in several of the glass-making districts. 

The output of coke is well maintained, and stocks are by no 
means large. Prices remain very much as last reported, and the 
business with North Lincolnshire and Derbyshire is fully sustained. 

In the iron trade orders are somewhat scanty, and those that 
are being received are of no great value. There is, however, more 
confidence expressed as to the immediate future, but it is not 
sufficiently buoyant to induce speculation or forward ordering. 
There is no difficulty at present in obtaining supplies such as was 
experienced a short time ago. The prices for delivery in Sheffield 
are now as follows:—West Coast hematites, 68s. 6d. to 69s. 6d. per 
ton; East Coast ditto, 61s. to 64s. per ton; Lincolnshire No. 3 
foundry, 51s. 6d. to 523. 6d. per ton ; forge ditto from 5ls. to 53s.; 
Derbyshire No. 3 foundry, 53s. 6d. to 54s. 6d. per ton; forge 
ditto, 50s. to 51s.; bars, £6 15s. to £7; sheets, £8 12s. 6d. to 
£8 17s. 6d. 

In the general steel trade of the city there is no improvement to 
report, nor is there likely to be much until the demand for ship- 
building and engineering purposes reaches something like its 
former condition. 

In the lighter trades of the city there is some improvement in 
the silver, electro-plating, and cutlery branches, more particularly 
in the higher grades of goods which are required for the approach- 
ing Christmas season. The advance in the silver trade of Sheffield 
is one of the most gratifying features of local industrial progress, 
and the increase in trade has been accompanied by a greater 
demand for articles of high artistic worth, many of which have 
been turned out by the leading Sheffield establishments during 
this season. 

Ata meeting of the directors of Messrs. Thomas Turton and 
Sons, Sheaf Works, Sheffield, held on the 21st inst., Mr. A. B. 
Mastin, who has been seventeen years with the firm, was 
appointed secretary in place of Mr. R. C. Kitching, who has 
resigned the position on account of ill-health. Mr. Kitching has 
been appointed a member of the Board. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE tendency in the local iron and allied industries this week 
has unfortunately been all for the worse, and traders are feeling 
the depression more keenly than ever. The dulness in demand 
has become more pronounced, and there is a marked downward 
movement in the prices of pig iron, though that is only what was 
expected to follow the termination of the strikes in the American 
coal trade. Both sellers and buyers entertain very pessimistic 
views of the prospects, and it is difficult to see how makers of pig 
iron can maintain their prices, now that what has become their 
best market will no longer need heavy supplies from them. There 
is no doubt of the fact that it was the American demand which has 
enabled them to raise the price of No. 3 Cleveland pig iron from 
43s. in the early part of the year to 53s. 6d. af. the end of Septem- 
ber, and as the Americans will no longer need more than a small 
quantity of our iron, and no other market has been found to take 
their place, the outpat will probably have to be reduczd, anda 
lower range of prices can hardly be prevented. 

The continental demands for Cleveland pig iron are on a very 
small scale, and they are not likely to be any better during the 
coming six months, more especially to Germany, which was for 
many years prior to 1900 Cleveland’s best customer oversea. But 
Germany can now produce not only all the pig iron that her manu- 
facturers require, but also there is a surplus for export, and that 
is offered at prices with which we find it ditficult to compete. 
Hitherto October, on account of the continental consumers getting 
in their supplies for the winter, has been a month of enormous 
exports, but this year the shipments are very poor—less, in fact, 
than in any month this year except the first two months. Cleve- 
land makers must look elsewhere for markets to take the place of 
America. 

Inquiries from America for Cleveland pig iron have this week, 
on account of the cessation of the strike, been very few, but some 
hematite iron has been sold, and there have also been some orders 
secured for steel billets. There are some traders who are hopeful 
of a fair business being done with consumers in the United States, 
but we are bound to state that this is not the general opinion. 
Naturally, the drop in prices of Cleveland iron as well as in the 
freights bas led buyers over there to hold off, as they are believed 
to be the prelude to further reductions. No. 3 Cleveland pig iron 
bas fallen 1s. 3d. per ton, and the freight from the Tees to 
Philadelphia, which last week rose to as high a figure as 10s. 3d., 
has dropped to 8s ; in fact, it was reported that 7s. was taken on 
Wednesday, which is only a little above the figure at which the 
bulk of the Cleveland iron sent to the States has been carried. 
Thus the Americans can get Cleveland iron at 3s. 6d., if not 4s. 6d., 
per ton less than had to be paid immediately prior to the termina- 
tion of the strikes. There is a large quantity of pig iron sold to 
American consumers and merchants which has yet to be delivered 
—30,000 tons it is estimated, and that has to be sent before the 
close of the year. The Americans have bought very little iron on 
this side for delivery in 1903. 

Easier prices are reported this week for Cleveland pig iron, and 
the tendency continues downward. At the commencement of the 
year No. 3 Cleveland pig iron was down as low as 43s. and rose to 
53s. 6d , owing chiefly to the business done with America. This 
week there has been a drop to 52s. 3d. for prompt delivery, but 
consumers will not pay as much for forward delivery ; in fact, 
they generally decline to commit themselves ahead in the face of a 
falling market. All that they offer for November delivery is 52s., 
and for December 51s. There was some prompt business on 
Wednesday in No. 3 at 52s. 14d. No. 4 foundry, notwithstanding 
its scarcity, has been reduced to 52s. Grey forge has also dropped 
3d., and is now being sold at 493., while mottled is at 48s. 6d. and 
white at 48s. The lower qualities have not fallen so much as 
No, 3, but they did not rise so much when the upward movement 
was in progress. 

The hematite pig iron market is very unsatisfactory, and the 
endeavour to keep up the advance of 1s. per ton has proved futile, 
for mixed numbers are back at 57s. per ton, being thus less than 5s. 
below No. 3 Cleveland pig iron, whereas the ordinary difference 
is 10s., and not long since hematite was between 13s. and 143. per 
ton dearer than No. 3 Cleveland. No. 4 hematite is sold at 54s. 6d. 
The local merchants have reduced the price of Rubio ore to 15s. 9d. 
per ton, delivered at wharf in the district, but neither feights nor 
the f.o.b. price at Bilbao have been brought down. 

A very fair business cont’nues to be done in steel rails, and more 
important orders are in prospect. Canada is likely to be a large 
buyer, and there are this month good deliveries to Mexico and 
South Africa. The syndicate keeps the price of heavy steel rails 
at £5 10s. per ton net at works. Rather more demand for cast 
iron railway chairs is reported and also for steel sleepers, the 
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quotation for the former being £3 12s. 6d., and for the latter 
£6 10s., both net at works. 

The prospects continue very unfavourable for plate and angle 
manufacturers, but they cannot at present see their way to reduce 
quotations, which have remained stationary for several months, 
though trade has been steadily declining. The cost of production, 
however, has not admitted of manufacturers reducing their prices. 
Steel ship plates are at £5 lis.; steel ship angles, £5 12s. 6d.; iron 
ship-plates, £6 5s.; iron ship angles, £6 2s. 6d.; packing iron, 
£5 10s.; iron ship rivets, £7. 15s.; steel ship rivets, £8 10s.; steel 
hoops, £6 15s.; and common iron bars, £6 5s., all less 24 per 
cent. f.o.t. 

No improvement can be reported in either the shipbuilding or 
rin tad industries, nor is there any early likelihood of better 
trade. 

The North-Eastern Railway Company is continuing its experi- 
ments in respect to employing oil as fuel for its locomotives. 
It has laid down oil tanks at Gateshead, and two main line 
express engines have been fitted with the special fire-grates for burn- 
ing oil. One engine is of the ‘‘ 2000” four-coupled class, and the 
other the new type of six-wheel coupled engines. So far only short 
trips have been taken by these locomotives. 

The Hartlepool Port and Harbour Commissioners have before 
them an important scheme for the deepening and widening of the 
channel at Hartlepool. They called in Sir Alexander Rendel. His 
full scheme the Commissioners have found themselves financially 
unable to carry out, but a modified scheme is receiving attention. 

The Newcastle City Council are considering a scheme for improy- 
ing and extending the quays at a cost of £234,000. The full 
scheme would have involved an expenditure of £800,000, but the 
authorities have not felt themselves warranted in proceeding with 
so large an undertaking. 

The coal trade has become quieter, since the demand from 
America has been curtailed, and prices have in consequence 
dropped ls. per ton, best steam coals having been reduced to 12s. 
and smalls to 6s. The deliveries of gas coals are very active, and 
gas companies both at home and abroad are pressing for supplies 
which they can put into stock for winter consumption. Sales are 
now made at 10s. 6d. per ton f.o.b. House coals have been 
advanced generally as much as ls. 6d. per ton. The coke trade is 
slacker, and the demand from: the United States has practically 
subsided. Best foundry coke is reduced to 19s. per ton f.o.b., and 
medium furnace coke to 16s., delivered at Teesside works. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is a rather better feeling this week in the pig iron 
market, but the amount of business is still limited. The termina- 
tion of the miners’ strike in the United States has led to more 
inquiry for iron, and both makers and merchants are looking 
forward to a considerable business being done in-shipments to the 
States. Home consumers have been purchasing somewhat more 
freely, and as stocks are low both in the public stores and, it is 
also believed, in makers’ yards, the expectation is that the market 
is likely to be firm. 

Business has been done in Scotch warrants at 57s. 3d. cash, 
and in Cleveland at 53s., for delivery in three days, and 51s. 9d. 
for delivery in one month. The cash price of Cleveland is 53s. 
buyers. Cumberland hematite is quoted 61s. 4d. for cash, and 
61s. 2d. for delivery in one month; but there is little actual busi- 
ness being done in this class of iron. 

The prices of Scotch makers’ iron are well maintained. Wishaw, 
No. 1, is quoted at Glasgow 60s.; No. 3, 56s.; Carnbroe, No. 1, 
6ls. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 65s. 6d.; No. 3, 59s. 6d.; 
Gartsherrie and Calder, Nos. 1, 60s. 6d.; Nos. 3, 59s. 6d.; Summer- 
lee, No. 1, 70s.; No. 3, 59s. 6d.; Coltness, No. 1, 70s.; No. 3, 60s.; 
Langloan, No. 1, 7ls.; No. 3, 60s.; Glengarnock at Ardrossan, 
No. 1, 69s. 6d.; No. 3, 59s. 6d.; Eglinton at Ardrossan or Troon, 
No. 1, 60s.; No. 3, 56s. 6d.; Dalmellington at Ayr, No. 1, 60s.; 
No. 3, 56s. 6d.; Shotts at Leith, No. 1, 69s.; No. 3, 59s. 6d.; 
Carron at Grangemouth, No. 1, 68s.; No. 3, 59s. per ton. 

Merchants quote Scotch hematite pigs 62s. 6d. for delivery at 
the West of Scotland steel works, and there is a fair business doing. 
Indeed, the demand has been rather improving, and the output 
has considerably increased on account of hematite iron being lately 
in brisk request for shipment to America. 

Since last report an additional furnace has been put in blast at 
Summerlee ironworks, and there are now §5 furnaces in operation in 
Scotland, compared with 83 at this time last year. Of the total, 
43 furnaces are making hematite, 37 ordinary, and five basic iron. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 8824 tons, compared with 4938 in the corre- 
sponding week of last year, showing an increase of 3886 tons. 
The total shipments since the beginning of the year are fully 
73,000 tons better than in the corresponding period of 1901. The 
arrivals of Middlesbrough pigs at Grangemouth were 11,590 tons, 
being 1873 more than in the same week of last year. 

There is a steady demand for foundry iron, and it looks as if it 
would still further increase, owing to more activity in certain 
departments of the manufacturing trade. 

The finished iron and steel branches are well occupied as a rule, 
business being good generally, and specially active in several 
quarters. 

Ironfounders report a rather betterdemand, which is particularly 
the case as regards cast iron pipes. There is rather more doing in 
the steel trade, and the shipbuilding orders which have been coming 
to hand seem to indicate that good specifications for shipbuilding 
steel will be available ere long. 

There is a good business doing in the coal trade. The shipments 
from Scottish ports in the past week amounted to 250,966 tons, 
compared with 255,387 tons in the preceding week, and 
216,357 tons in the corresponding week of last year. The 
orders for shipment to America have now entirely ceased, and 
so far as can be seen, are not likely to be renewed. The shorten- 
ing of the day and colder weather have, however, given an impetus 
to the household trade, and business has been so good that coal- 
masters have advanced their prices for household coal in amounts 
varying from ls. to 2s. per ton. Whether they will be able to 
maintain the advance for any length of time may be doubted. But 
the higher prices have in the meantime attracted the attention of 
the colliers, who have asked that a meeting of the Conciliation 
Board be called to consider a demand on their part for an increase 
of wages. Only a few weeks have passed since their wages were 
reduced 5 per cent. under the award of the arbiter, Sheriff 
Jameson. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ALTHOUGH it is now stated that the American coal strike is over, 
it will be some time before the exports from Wales will cease, 
purchases of coal from Cardiff to Llanelly having been extensive. 
From Cardiff the shipments to Boston last week were large, and 
were continued this week, 

Coalowners have been put out of gear lately, first by the ending 
of the strike, and then by delayed tonnage, so that prices were 
weakened from Is. to 1s, 6d. This sellers and buyers regarded as 
only a temporary matter, as it is a case of public knowledge that 
leading coalowners are well sold up to the end of November. In 
small steam some owners maintain their prices, but, on the whole, 
sales have been effected at lower prices than those which ruled 
last week. House coal has not been affected, and there is a strong 
likelihood of better prices; 17s. has been an ordinary figure this 
week for best. 

Anthracite coals remain much about the same. In the Swansea 
district an impression prevailed this week that with the settlement 





of the American difficulty prices would decline from the high point 
gained. For this week at Swansea quotations were given out as 
follows :—Best malting, large, first, seconds, and big vein large, 
a uniform price of 23s. to 25s.; red vein, large, 18s. to 20s.; 
machine made cobbles, 24s. to 25s.; machine made nuts, 26s. to 
28s.; rough and fine peas, machine made, 13s.; rubbly culm, 
5s. 9d.; duff, 3s. 6d. Steam coal shared the drop with other sorts, 
Swansea prices for best being 15s. 6d. to 16s. 6d.; seconds, 13s. to 
l4s.; bunkers, lls. 6d.; small, 6s. 6d. to 7s. 6d.; No. 3 Rhondda, 
lds. 6d.; No. 2 Rhondda, 12s. 6d. to 13s. Patent fuel is quoted 
at 15s, Coke from 18s, 6d. to 20s. 6d., in good demand. Pitwood, 
19s. to 20s. Swansea coal — last week totalled nearly 
63,000 tons, patent fuel only 7310 tons, 

At Swansea the Canadian agent has expressed his confidence in 
the establishment of a regular trade between Swansea and the 
Dominion. 

The Taff Valley promises to be a still greater scene of industrial 
activity. By the completion of the Walnut Tree Aqueduct, the 
link is established with the Brecon Railway and the Monmouth- 
shire coalfields, and over this a considerable tonnage will be 
carried. 

Large Admiralty orders for the supply of nearly 90,000 tons 
steam coal were placed this week. Guest, Keen and Co., secured 
20,000 ; United National Collieries, 20,000; North’s Navigation, 


10,000; Tredegar Company, 10,000; the Standard Company, 
Ynyshir, 5000; and the Glamorgan Company, 3000 tons, rices 
are understood to range from l5s. 6d. to 16s. 6d. net. These 


figures indicate the probable sum, as it will be some time before 
the whole of the orders are carried out. 

The latest Cardiff quotations this week are:—Best steam, 16s. 
to 16s. 3d.; seconds, 14s. 9d. to 15s. 6d.; drys, 16s. 6d. to 17s.; 
best steam small, 9s. to 9s. 6d.; seconds, 8s. 6d. to 8s. 9d.; 
other kinds from 7s.; best Monmouthshire, l4s. 3d. to 14s. 6d.; 
seconds, 13s. 3d. to 13s. 6d.; best house, 16s, 6d. to 17s.; No. 3 
Rhondda, 15s. 6d.; brush, 138s. to 13s. 6d.; small, 10s. 3d. 
to 10s. 6d.; No. 2 Rhondda, 12s. 6d. to 13s. 3d; through, 
10s. 6d. to 10s. 9d.; small, 8s. to 8s. 6d. Patent fuel, 15s. 6d. 
to 17s, 3d. Coke remains firm with strong inquiry ; furnace, 
17s. to 18s.; good foundry, 19s, to 20s.; special, 22s. 6d. to 23s. 
Pitwood is at 19s. 

Swansea quotations in iron, steel, &c., this week are as follows :— 
Pig iron, Glasgow warrants, 57s. 2d. cash ; Middlesbrough No. 3, 
53s.; other numbers in proportion. Hematite warrants, 61s. to 
60s. 104d. for mixed numbers. Welsh bars, £6 to £6 2s. 6d., 
angles at usual extras. Sheets, iron and steel, £7 15s. to £8; 
steel rails, heavy, £5 5s. to £5 10s.; light, £6 5s. to £6 7s. 6d. 
Bessemer steel tin-plate bars, £4 12s, 6d.; Siemens tin-plate bars, 
£4 lis. 

Tin-plates :—Bessemer steel cokes, 12s. 3d. to 12s. 6d. ; Siemens, 
coke finish, to 12s, 9d.; ternes, per double box, 28 by 20 C., 24s., 
24s. 6d., to 25s. 6d. ; best charcoal, 13s. 6d. t> 13s. 9d. Big sheets 
for galvanising, 6ft. by 3ft. by 30 g. per ton f.o.t. £9 17s. 6d. to 
£10 5s.; finished black plate, £9 10s. to £9 12s. 6d.; block tin, 
£121 10s. to £120; spelter, £19; lead, £11; copper, Chili bars, 
£52 15s. to £52 17s. 6d.; iron ores, 15s., all Swansea. 

Newport and Cardiff prices are :—Rubio, 14s. 6d.; Tafna, 15s. to 
16s. 6d.; Almeria, 14s. 9d. c.i.f. 

German steel bars continue to arrive at Swansea. One cargo 
came in this week; this was stated on ‘Change to be used for 
sheets, as well as tin-plate making. Briton Ferry is importing 
very freely, also Ebbw Vale from Castro, and Guest, Keen and 
Co. from Bilbao. This week a quantity of steel scrap came to 
Swansea from Middlesbrough, pote a cargo of old steel rails from 
Dublin. 

It was the subject of comment on ’Change this week that 
business in iron and steel had improved since yesterday. Buyers 
from the Midlands were present. Shipments of pig reported 
strong, and business at about existing prices secure for this year. 
One subject in strong discussion was, that if by the withdrawal 
of the rebate in America Wales loses its oil plate orders, a deter- 
mined effort should be made to tax American importations into 
this country and the Colonies, 

There is a good deal of substantial work being done in the prin- 
cipal steel works ; rails for home and Colonies continue to be 
despatched. There is little to record of the industries in the 
Swansea Valley. Large make of steel continues. Most of 
the furnaces and the tube works are busy; pig iron output 
undiminished ; spelter works brisk. Llanelly coal, steel, and tin- 
plate busy. New dock to be opened in a week or two. In the 
Swansea district there is substantial work being done in tin-plate ; 
strong orders have been secured for black plates, and there is no 
falling off, so far, in oil plate demands from America. 

It is very likely that Sir W. T. Lewis will take part in the forth- 
coming discussion between owners and men upon the substitute for a 
sliding scale, and it is fitting that the originators of the scale should 
take prominent place. I had an opportunity at the inception of 
the scale of seeing the immense mass of material collected on which 
to establish the base of the scale, and share with others who had 
the same opportunity the regret that so well thought out a scheme 
should now agree: fewer I am, however, only stating what is 
well known amongst the better and more thoughtful class of the 
working colliers, that great reluctance exists to part with a method 
which has done such invaluable service. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 15th. 

LaRGE consumers of copper are in no hurry to increase their 
supplies, The tendency in prices still continues to be downwards 
owing to the enormous production. Demand for small lots has 
been met by producers of Lake copper at 11.624. Exports for 
the week ending October 10th amounted to 2389 tons, making a 
total for the month up to date of 4952 tons, but it is not expected 
that the total exports for October will exceed the average of the 
past two or three months. The pig tin market has suffered a 
further decline of some twenty-five points during the past week, and 
business has been at a low ebb. Consumption in this country is on 
a decreasing scale, though something of encouragement may be 
found in the fact that the Wage Committee of the Amalgamated 
Association has agreed to again discuss the subject of accepting a 
reduction of 25 per cent. on wageson exported material. There is 
nothing new in the situation throughout the anthracite region. 
Pig lead has remained steady and rather quiet on a basis of 124 for 
50-ton lots. The St. Louis market is very strong intone. Indica- 
tions point to an early conclusion of the deal invelving a combina- 
tion of a number of zinc interests in this country. The capital of 
the proposed company, according to well-informed zinc interests 
here, will be in the neighbourhood of 35,000,000 dols. The 
company will be closely affiliated with the lead combine now 
in course of organisation. The New Jersey Zinc Company 
has had a remarkably successful career. It has a bonded 
debt of 10,000,000 dols, 4 per cent. first mortgage gold bonds, 
of which 4,000,000 dols. have been issued. Good news comes 
from Colorado Springs and Cripple Creek regarding the dis- 
covery of the largest body of bonanza ore ever opened’ in the 
Cripple Creek region. It has been found at 800ft. in depth, and 
is 26ft. wide and 50ft. high. Sample values obtained from the 
ore show that it is worth 12,500 dols. to 14,000 dols. The 
anthracite coal strike still continues without any present indica- 
tions of termination. The operators expected a general break this 
week on account of 10,000 men having been scattered through the 
regions to protect the workmen. Definite results are anticipated 
this week, but according to present appearances any settlement 
must come from concessions on the part of operators, The iron 
and steel market is about as it was a week or twoago. Every- 
thing is far sold up, and there is now very little ae to be done. 
Great interest is manifested in the ability of English and German 





markets to supply the necessary requirements for the coming gj 
months. Rail requirements still continue to trouble produej . 
capacity on this side. Several orders have been submitted R 
are now hanging fire, and will have probably to be placed abroad 
Congress will be urged very strongly by the banking interests this 
winter to enact some broad and comprehensive legislation which 
will avert the possibility of future financial stringencies, The 
volume of business is beyond the present facilities to handle com. 
fortably. Railroad companies are still unable to handle ql] the 
freight that is being offered, and car builders and locomotive 
builders are unable to book all the orders presented, 








THE NEWPORT HARBOUR COMMISSIONERS 
WEEKLY TRADE REPORT, 


STEAM coal, owing to the scarcity of tonnage market, is a little 
easier for prompt shipment. House coal in fair demand ; prices 
unchanged, Exports for week ending October 18th :—Coal, fore; , 
43,744 tons ; coastwise, 15,419 tons. Imports for the week ending 
October 21st: Iron ore, 6384 tons ; steel billets, 300 tons; scrap, 
88 tons; cement, 202 tons; pitwood, 4116 loads; deals, &. 
4111 loads. * 

Coal: — Best steam, 14s. 3d. to 14s. 6d.; seconds, 145. 
house coal, best, 16s.; dock screenings, 9s.; colliery smal] 
8s. to 8s. 6d. iron: Scotch warrants, 57s, 2d, 
hematite warrants, 6ls. 14d. f.o.b, Cumberland prompt: 
Middlesbrough, No. 3, 52s. 7d, Iron ore: Rubio, 14s, bq! 
to 15s.; Tafna, 15s. to 15s, 6d. Steel: Rails, heavy sections 
£5 5s. to £5 103.; light sections, £6 5s. to £6 7s. 6d, fob: 
Bessemer steel tin-plate bars, £4 12s, 6d.; Siemens steel tin-plate 
bars, £4 15s.; all delivered in the district cash. Tin-plates : 
Bessemer steel coke, 12s. 3d. to 12s. 6d.; Siemens—eoke 
finish—12s. 6d. to 12s, 9d. Pitwood: 19s. to 19s. 3d. ex ship, 
London Exchange telegrams: Copper, £52 5s.; Straits tin, 











£119 5s. Freights steady. 
CATALOGUES. 
CHARLES T, CROWDEN, Motor Works, Leamington.—I!lustrated 


circular of the Hans combined motor lawn mower, roller, Xc, 

JaNnbus Arc LAMP AND ELEcTrRIC Company, Limited, Hartham 
Works, Holloway, London.—New illustrated catalogue of the Jandus 
are lamp. 

Barry HENRY AND Co., Limited, Aberdeen, N.B.—Illus. 
trated pamphlet describing the ‘‘ Pick-up” life-guard for electric 
tramways. 

McPHalIL AND Simpson’s Dry STEAM PATENTS Co., Limited, 
Wakefield, England.—Circular describing this company’s manu- 
factures and giving some results of tests. 

PECKETT AND Sons, Bristol.—This pamphlet contains an 
illustrated article of the Atlas Works at Bristol, which has been 
reprinted from a contemporary. It is a well produced little 
book, 

TANGYES LIMITED, Birmingham,—Catalogue No, 50: Hydraulic 
machinery.—This book contains particulars of many types of pumps, 
presses, accumulators, testing machines, and jacks, ‘he illustra- 
tions are unusually well prepared. 

David Brown AND Sons, Huddersfield.—Some facts and data 
about silent-running raw-hide gearing. This little work contains 
illustrations of nearly every type of gear wheel constructed with 
Chicago raw hide, which combines durability and silence in running 
with lightness. 

M. SAMUEL AND Co., the Shell Transport and Trading Company, 
16, Leadenhall-street, London.—This firm has published a neat 
little pamphlet dealing with the subject of petroleum oil as a fuel 
for all purposes. The author is Mr. A. M. Bell, who hasall the 
knowledge of this subject at “his finger-ends.” The book is nicely 
illustrated, and contains practically all that is required to be known 
on the subject, 

Buck AND HiIckMAN, 2 and 4, Whitechapel-road, London. 
Illustrated and priced catalogue of American machinery and tools.— 
In claiming that this is the largest publication of American machine 
tools which has been compiled in this country, the publishers appear 
to be quite within their rights. There are upwards of 500 pages 
of well-printed matter, handsomely bound. The contents include 
pe ot every device which can be thought of in connection with 
the subject. 

FIREPROOF PARTITION SYNDICATE, Limited, 10, York-buildings, 
Adelphi, London.—This is a little /vochure illustrating the temporary 
cells which are being erected to replace those being destroyed in 
connection with the Old Bailey prison. These cells are being built 
on slight iron frames, with sheets of dovetailed corrugated iron, and 
the whole will be covered with plaster within and without. The 
finished thickness of the interior walls is 2in., and of the outer walls 
3in. to 4in, 

JaMES Simpson “AND Co., Limited, London and Newark.— 
Illustrated catalogues of the ‘‘ Webster” steam and oil separators 
and the Webster feed-water heaters and purifiers. The separating 
wrinciple in all of the Webster designs is practically the same. The 
five steam, at high velocity, is brought in contact with bafiles, 
upon which the water is caught, owing to its great momentum. 
Suitable channels or ribs, running at right angles to the direction 
of the flow of steam, conduct this moisture to the receiving well, 
from whence it isdrained into a trap, or, if the elevation be sufficient, 
directly back to the boiler, 








NaVaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers: E. C. Smith, to 
the Britannia, for instruction of cadets in steam; W. Hebbes, to 
the Britannia, for the Racer; G. J. Sisley, to the Pegasus. 
Artificer engineers: H. J. Buckle, to the Irresistible; KR. G. Gol- 
man, to the Barham. 

How THE Trusts Work.—The German Export Reeve publishes 
the following interesting and instructive details concerning the 
com tive Trust prices of the syndicates in the United States 
when selling their goods at home and abroad :—‘‘In view of the 
approaching election campaign in the United States the Democratic 
party will make a special attack upon Trusts, For this purpose 
the Duuoouate have obtained and published a list of the selling 
prices of various productions as drawn up by the Trusts for home 
and foreign buyers. It is well known that the Trusts sell to 
foreign buyers many articles at much cheaper prices than they are 
sold athome. The difference is striking, and is seen in the follow- 
ing table :— 





Selling prices. 
At home. Abroad. 
Dollars. Dollars. 
Wire nails, per cask .. 2-25 1-30 
Wire rope, per roll 12 at paren. 
Lead, per 100 1b... 4. sere. 4 SAR PRES ae 
Shovels, per dozen ot MBO ai: co on 0580 
Cart grease, per Ib. .. .. 0-08 0-04 
Washing boards, per dozen 3 1-70 
Meat-mincing machines .. .. 2-70 1-50 
eS eee 2-20 
Lawn mowers .. .. 4-25 2-75 
Typewriting machines 100 55 
Sewing machines.. .. 40 - 17 ’ 
Tin-plate, per 1001b. .. 4-19 .. 3-19 


Given time enough, Trusts seem in a fair way to working their own 


destruction,” 
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Sean 
NOTES FROM GERMANY. 


(From our own Correspondent.) 


EMPLOYMENT and demand have been weak i? 
yy all departments of the iron industry, the 
nearly a ep > ; 

light animation that could be noticed in a few 
8 e ial ‘nstances having been caused by American 
: piries only, which were numerous. According 
tp rooent reports, however, American output ip 
ig iron is again beginning to increase, and this 
ould be bad indeed for the German iron market, 
oe demand is, and will be for some time, 
jimited in the extreme. On the Rhenish-West- 
halian iron market an improvement in export 
could be noticed last week—in fact, deliveries were 
uncommonly heavy, but they leave very little or 
no profit, as the prices taken are not unfrequently 
M. 6 toM. 8p-t- low the list rates. Foundry pig 
and Bessemer have shown an improving tendency, 
while forge pig is in slow request, and in basic 
over-production is threatening. Quotations for 
spiegeleisen have been reduced M. 2 p.t. Ata 
meeting of the billet convention, which took place 
in Cologne last week, prices for billets and blooms 
were reduced M, 5 p.t. Merchant bars have been 
just a little less quiet than formerly, but girders 
are very dull, and in the plate trade the number 
of orders received is decreasing from week to 
Jk : the same holds for sheets, and prices for 
the latter have been accordingly reduced from 
M. 145 p.t. to M. 137-50 p.t. 

The wire milis complain of a marked falling off 
in the demand for wire and wire nails of all 
descriptions. The position of the iron market in 
Silesia continues fairly good, activity at the iron 
and steel producing esta plishments being regular, 
and the tendency all round pretty firm. 

From Austria and from Central Germany a4 
fairly lively inquiry was experienced in pig iron, 
and the biast furnace works can easily dispose of 
their make in forge pig and basic ; there are 
twenty-five blast furnaces in blow at present. 
The price now paid for forge pig is M. 60 p.t.; 
basic, M. 58 p.t.; Bessemer, M. 58 to M. 59 p.t.; 
foundry pig, for local demand, M. 61 to M. 62 p.t., 
and for abroad, M. 58 to M. 60p.t.; M. 2 to M.3 p.t. 
being generally granted as export bounty. 
Hematite stands at M. 78 p.t.; spiegeleisen, best 
quality, M. 89 p.t., free at works. Some fairly 
heavy sales have been effected in scrap iron, and 
in plates for shipbuilding purposes a tolerably 
good business was done during the week, all other 
sorts remaining neglected as before. 

On the 18th inst. the Union of Rhenish- West- 
phalian hoop mills resolved to reduce the basis 
prices M, 5 p.t.; also the bar mills reduced the 
price of iron bars from M. 125 to M. 120 p.t. 

There is talk of a heavy contract in field guns 
for Denmark that will shortly be given to Krupp, 
Essen. An English firm, Creuzot, and a Rhenish 
machine factory were among the competitors for 
the order. 

Coal is firm in price, and meets with pretty 
strong demand on the Silesian market, both 
engine and house coal being more animated than 
before. The colliers’ strike in America and in 
France cannot fail to have a favourable influence 
on the development of the coal trade in Silesia, 
and coalowners expect to do a brisk business 
during the last months of the year. In Rhein- 
land- Westphalia the market for coal and coke 
remains comparatively quiet, though here, too, 
the influence of the American strike could be 
traced, export in coke having beén much brisker 
than formerly ; also on home account the inquiry 
has been improving during the week. According 
to the Rhenish-Westphalian Gazette, a large 
German dealer’s firm had, last week, sold 4000 t. 
foundry coke to Central America vid Antwerp, 
and Westphalian coal is also reported to have 
been sent to America vi4 Bremen. 

The ‘Old Colliers’ Association” in Bochum, 
Westphalia, is reported to have sent M. 5000 
to the American colliers. 

The Austro-Hungarian iron market is in as 
weak a condition as ever; only in foundry pig 
there was a little more life stirring than in 
previous weeks. 

The well-known Styrian ironmaster and 
founder, of the Grazer Wagon and Machine 
Building Company, Mr. John Weitzer, died on 
the 4th inst. at his house, Hallerschloss, near 
Graz, aged seventy. Weitzer had been a lock- 
smith’s apprentice, and in 1854 settled in Graz, 
where he first built transport cars for the army, 
and load wagons for the Graz-Kiflach railway. 
In 1862 Weitzer built the large machine and 
wagon factory, where, in connection with an iron 
foundry, wagon building on a large scale is 
carried on, Some years later Weitzer founded 
the ironworks near Udine, Store, and Pont San 
Martino, and in 1891 he built the wagon factory 
in Arad, Seven years ago these establishments 
were changed into joint stock companies, with 
Mr. Weitzer as president of the administration. 
During the last few years Weitzer had retired 
from business, and was living at his beautiful 
residence, Hallerschloss, near Graz. Here he 
died, leaving his fortune, which amounts, it is 

a to several million crowns, to the town of 

rad, 

_ Coal as well as coke has been fairly well 
inquired for in Austria-Hungary. 

_ Large orders are still very scarce for the French 
iron market, but there was a moderately good 
hand-to-mouth sort of business done, and the 
position, so far as prices are concerned, is pretty 
tirm, at least in the Haute Marne department, 
where the general tone of the market is more 
healthy than in the Centre and in the Ardennes. 
The colliers’ strike is causing losses and a good 
deal of anxiety to many mills and machine shops, 
where stores in coal are very small. One of the 
largest firms in the North of France will soon be 
compelled to dismiss the greater part of their 
men owing to want of coal. 

_ An increase in the number of orders that come 
in could be noticed on the Belgian iron market, 
and so the slightly downward movement in prices 
which could be perceived here and there has been 
Fe for a while. Rail orders come in very 
reely, 

Firmness continues the principal feature of the 
Belgian coal market, and the demand is active all 
round, There has been quite a rush on the 


market for house coal, and inquiry has hardly 
ever before been more animated than now ; only 
the fear of foreign competition becoming too 
strong has prevented coalowners from quoting 


higher prices for the different sorts of house coal. 
Stocks are very small. 

A quiet and healthy business is done in coke. 
The contest between the State Railways and 
the Union of Belgian Coalowners continues, it 
appears, for at late tenderings all foreign offers, 
though often quoting higher prices, have been 
accepted ; 58,500 t. were granted to foreign 
firms, and 410,900 t. have been given to Belgian 
collieries. 








THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


9th October, 1902. 


21,961. PeRFORATING CARDBOARD, A. Partridge, Man- 
chester. 

21,962. Bate Hoops, 8. J. Beaman, Manchester. 

21,963. Sotvine TRIGONOMETRICAL Prosiems, F. 
Seaton-Snowdon, London. 

21,964. ACETYLENE GENERATORS, C. Walker, London. 

21,965. Free Wuext, T. J. Newey, jun., and T. J. 
Newey, sen., Birmingham. 

21,966. Motor Lamps, C. G. Ingram and E. H. Sergeant, 
London. 

21,967. PROPELLING GEAR of Moror Boats, E. H. Jones, 
London. 

21,968. PRESERVING SALMON, H. J. Stockford, London. 

Se Merer, E. 8. Halsey, Chicago, 

J.8. 

21,970. PockET-BooKs, B. Bloom, London. 

21,971. MACHINES for Currine Sausacgs, A. W. Turner. 
—(Kerste Nederlandsche Rijwielfabriek voorheen A 
Burgers, Holland.) 

21,972. Game, J. E. Taylor, London. 

21,973. Repucine SMoKE in Furnaces, F. Richardson, 
London. 

21,974. Taps, W. C. Peters, London. 

21,975. Stipina Socket, T. Parks and D. F. Brown, 
London. 

21,976. Cameras, E. Milner, London. 

21,977. STEAM GENERATORS, H. Schofield, London. 

21,978. Timez RecorpeRr, J. H. King and T. H. Dalton, 
Birmingham. 

21,979. BACK-PEDALLING Brake for BicyCLEs, A. Rigg, 
London. 

21,950. TaBies, C. G. Dalboni, London. 

21,981. Gas MANUFACTURING APPARATUS, E. J. Smith, 
London. 

21,982. Fire-escares, C. A. Allison.—(W. Teller, 
United States.) 

21,983. Macning for MAKING Cicars, O. Wartmann, 
London. 

21,984. Rattway Sienaus, J. P. O'Donnell and E. C. 
Irving, London. 

21,985. DgTrERMINING the Proportion of H£MOGLOBIN 
in Boop, T. W. Tallqvist, Liverpool. 

21,986. Packine Cases for Grass CaRBOYS, A. Mauser, 
Liverpool. 

21,987. Detivery of MAILS, P. R. J. Willis.—¢(F. &. 
Vogue and 0. Pfajfe, United States.) 
21,988. CHANNELLING RoaDWAYS, J. R. Jecklin, 

Kingston-on-Thames. 

21,989. Music INstRUCTION APPARATUS, A. Somervell 
and J. F. H. Collet, London. 

21,900. Sprines, W. J. Cowan, London. 

21,991. Motor Cycues, F. Laforge, A. and F. Palman- 
tier, London. 

91,992. Lapigs’ Hats, P. R. Warren, London. 

21,993. Musica InsTRUMENTS, F. J. Heppe, London. 

21,994. Apparatus for use in SCHOOLS, E. W. Hensman, 
London. 

21,995. SHors, G. Wilson and Co., Limited, and A. 
Briggs, London. 

21,996. CrnemaTocRaPH Fiima, H. H. Lake.—(L. 
Gaumont et Cie., France.) 

21,997. TrousERs Press, E. R. Corrie and R. Ratliffe, 
London. 

21,998. Bours or Fastenincs for Doors, E. Fages, 
London. 

21,999. PHOTOGRAPHIC DEVELOPING Trays, J. N. Tolpa, 
London. 

22,000. Dyginc TexTiLE MATERIALS, E. Rolland, 
London. 

22,001. HyprocaRBon Motor CARBURETTER, C, Faure, 
London. 

22,002. DRawinG MACHINE DRIVING Gear, J. West, 
London. 

22,008. BREECH-LOADING SMALL-ARMS, P, T. Godsal, 
London. 

22,004. Castine Metaxs, Willans and Robinson, 
Limited, and J. Eaton-Shore, London. 

22,005. Maxine Rerractory Bricks, J. T. Curry, 
London. 

22,006. ForMING SELVEDGES on Fasrics, R. B. Rans- 
ford.—(La Société Frangaise pour UInduatrie et les 
Mines, France.) 

22,007. PAPER-cUTTING MACHINE KNIVES, H. Samuel 
and T. K. Bellis, London. 

22,008. Prnck-NEZ FRAMES, A. H. Gladwin, London. 

22,009. Prxc-Pone Batts, K. Allsopp, Liverpool. 

92010. AvuToMaTIC MacHing Guns, T. kK. North, 
Londons 

22,011. PHotocraPHic Tim1ne Devices, M. A. Adam.— 
(N. A. Cobb, New South Wales.) 

22,012. Lever Fasteners for WEARING AppaREL, E. 
Oswald, London. 

92.013. TickeT Printinc Macsine, La 
Anonyme L’ Appareil Controleur, London. 

22,014. Trousers Press, E. R. Corrie and R. Ratliffe, 
London. 

22,015. APPARATUS for VENTILATING VEHICLES, J. M. 
Marti, London. 

22,016. MAKING PLastTic OBJECTS, E. Reif and E. von 
Reibnitz, London. 

22,017. UNDERGROUND ConDUITS, T. E. Devonshire, 
London. 

22,018, Woven Fasrics, H. Hardwick, London. 

22019. Gravity WericHING Macuings, B. C. Pole, 
London. 

22,020. WrnoLass for MINING OPERATIONS, E. Pitchford, 
London. 

22,021, Means for StopPeRinG BoTTLes, A. Fenwick, 
London. 

22,022. RecrancuLaR Carrripcgs, J. R. Fraser, 
London, 


Société 
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22,023, Insutators, H. Brecknell, E. M. Munro, and 

H. I. Rogers, Bristol. 

2,024, Exectric Car Fenpers, BE. M. Munro, H. 
Brecknell, and H. I. Rogers, Bristol. 

22,025. Macuings for SHARPENING Saw Braves, E. 
G. Herbert and E. G. Herbert, Limited, Manchester. 

22,026. WaTER Heaters, J. H. Lester and C. H. Schill, 
Manchester. 

22,027. HypRauLic Presses, H. Bowman and J. T. 
Southworth, Manchester. 

22,028, TaBLEs, G. Garnish, J. R. Lemon, and J. A. 
Ellacott, Exeter. 

22,029, ENGINE GOVERNORS, W. Stead and J. Davidson, 
Eccles, Lancs. 

22,030. SounpiInc MAcHINEs, W. Thomson, Baron 
Kelvin of Largs, F. W. Clark, and Kelvin and J. 
White, Limited, Glasgow. 

22,031. Mariners’ Compass, W. Thomson, Baron Kel- 
vin of Largs, F. W. Clark, and Kelvin and J. White, 
Limited, Glasgow. 

0 Mariners’ Compass, W. Thomson, Baron 

Kelvin of Largs, F. W. Clark, and Kelvin and J 
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White, Limited, Glasgow. 


22,033. RusBpER HEELS for Boots, T. C. Redfern, Man- 
iter 


chester. 

22,034. RuBBER SoLEs for Boots, T. C. Redfern, T. 
Bardsley, and E. W. W. Slater, Manchester. 

22,085. BOTTLE-CLEANING Macurves, T. Hill, Hull. 

22,036. STEERING Suips, R. Dempster, Manchester. 

22,037. SreeRine Saips, R. Dempster, Manchester. — 

22,038. THERMAL BaTH Capiners, W. J. Smart, Bir- 

ingham. 
22,039. PRESERVING SHIRT Frosts, T. Braidwood, 


Glasgow. 
22,040. Gas ACCUMULATOR, E. Chiverton, Ports- 


mouth, : 
22,041. MACHINES for Navicatina the Air, A. 
McDonald, Glasgow. 
22,042, COoAL-CUTTING Macuinges, J. Tinsley, Man- 
chester. 
22,043. ToorH BrusH, 7. W. A. Comben, Southsea, 
Hants. 
ne Sream Enoines, W. Stead and J. Davidson, 
ccles. 
22,045. ENGINE GOVERNORS, W. Stead and J. Davidson, 


Eccles. 
— Moror Cycizs, R. J. B. and H. Readman, 


‘ow. 
92.047. STATIONERY Cases, W. MacGowan, Glasgow. 


22,048. Rockine MaGaziInE for Rurtes, 8. T. Lea, 


Stafford. 

2,049. DryING PEAT, D. R. O’gullivan-Beare and % 
J. Haslam, Dublin. 

22,050. ExecTric SwITCHEs,. H. Oppenheimer. — 
(Actiengesellschaft Miz and Genest, Germany.) 

22,051. FURNITURE FITTINGS, A. Bushbye, Blyth, 
Northumberland. 

22,052. Hats, T. H. Dawson and W. Salt, Stoke-on- 

t 


Trent. 
22,053. ScHOoL DEsks, J. D. Bennet, Glasgow. 
22,054. CARDBOARD Boxes, W. Thompson and J. Whyte, 


gow. : 
22,055. BorrLe STOPPERS, J. Forshaw, jun., Liver- 
1. 


221056. Paper Wrappers, R. F. Brown, London. 

22,057. ACCUMULATOR® for Morors, G. Marsden, 
Huddersfield. 

22,058. CoTTON-SPINNING Macuine, R. J. C. Mitchell, 
Manchester. : 

22,059, DREDGER BUCKETS, W. A. Oglethorpe, Liver- 


pool. 

22,060. Gova GINGERBREAD, 8. E. Hart, Hull. 

22,061. PROPULSION of Surps, A. E. Ellen.—(— Pear- 
son, South Africa.) 

22,062. Sarety Device for Wixpows, M. W. Noble, 
London. 
22,063. Gas RANGES, J F. Ruth and E. Preisler, St. 
Louis, U.S.A. ; 
22,064. Liquip FUEL for Furnaces, &c., P. Moir, 
London. 

22,065, The Hair TIDIER, P. Morris, Liverpool. 

22,066. TORPEDO-BOAT DESTROYER, E. Howard, 
London. 

22,067. Conputts for ELEcTRic Cases, J. H. Sutton, 
London. 

22,068. Hair Net, F. Cuthbert, Birmingham. 

22,069. SHovEs, P. Macgregor.—(D. L. Lew is, Trans- 


vaal.) 

22,070. CoIN-CONTROLLED Apparatus for DELIVERING 
Gas, &., W. Cox and G. Glover and Co., Limited, 
London. 

22,071. THERMOSTATIC Capsutes, J. J. Rathbone and 
H. Sparks, London. 

22,072. Post-caRD and Buorrine Brock, F. H. Cockle, 


London. 

22,073. Cases for FIgLp Grasses, 8. 8. Lawrence, 
London. 

22,074. BoTTLE WASHER, 8. Munckton, Bournemouth. 

22,075. SPEED RECORDER for Motor Cans, J. H. Gray, 
London. 

22,076. Boats, A. Jarvis, London. 

22,077. PROTECTORS for FOOTBALL PLAYERS, 8. E. Sams, 
London. 

22,078. CoLouRING MATTERS, Read, Holliday and Sons, 
Limited, J. Turner, H. Dean, an J. Turner, 


22,079. Cans, B. Smith, London. 

22,080. FEEDING PRINTING Macuines, E. T. Cleathero, 
London. 

22,081. Packine Fics, A. Ioannides, Smyrna, Turkey 
in Asia. 

oem of Srgam Borers, 8. H. Berry, 


naon. 
22,083. BicycLE FREE-WHEEL Ciutcues, A. Smart, 


on. 

22,084. PENCIL-SHARPENING Macurng, F. E. V. Baines, 
London. 

22,085. Hor WaTseR SuPrly Apparatus, J. Boulting, 
London. 

22,086. VELociPEpss, G. P. Mills and the Raleigh Cycle 
Company, Limited, London. 

22,087. RacquETs for TaBLE Tennis, W. Willmott, 
London. 

22,088. GuNwers’ Seats, A. T. Dawson and D. P. 
Donovan, London. 

22,089. PapgR Makino, E. J. Pope and J. A. Mullen, 
London. 

22,090. PrintTinc MACHINE ArracuMEnts, J. P. Bryan, 
London. 

22,091. Mountinc ELECTRO Piatss, J. P. Bryan, 


ndon. 
22,002. ApPpaRaTus for Propucine Gas, C. B. Tully, 


ndon. 

22,098. Mgans for DRYING Pxotro Prints, J. Halden, 
London. 
2,094. Process for SreriListnc Fiuips, L. Loock, 
London. 

22,095. DyEING PROCESS, R. 8, J. H., and F. R. Car- 
michael, London. 

22,096. CONCENTRATED ACETIC Acip, A. Behrens, jun., 
London. 

22,097. Copy HoLDER, J. C. Whitescarver, London. 

22,098. RarLway CARRIAGE Wuests, W. L. Dearden, 
London. 

22,009, APPARATUS for PREPARING NiTRATES, J. Cc. W. 
Stanley, London. 

22,100. CRYSTALLISATION of Nirratss, J. C. W. Stanley, 


London. 

22,101.- PowDER for Use as ManuRE, A. Miilertz, 
London. 

22,102. Pianos, F, Neupert, London. 

22,103. T-SquaREs, R. Charpentier, London. 

22,104. ConsTRUCTION of GIRDERS, A. Ackermann, 
London. 

22,105. Game, T. E. Jenkinson, London. 

22,106. Sargety Fuses for Exectric Leaps, Siemens 
Bros. and Co., Limited.—(Siemens and Halske Actien 
Gesellschaft, Germany.) 

22.107. SAFETY Fuses for ELECTRIC Leaps, Siemens 
Bros. and Co., Limited.—(Siemens and Halske Actien 
Gesellschajt, Germany.) 

22,108, ELEcTRIC Sarety Fuses, Siemens Bros. and 
Co., Limited.—(Siemens and Halake Actien Gesellschast, 
Germany.) 

22,109. SupporTiInG RaILway Veuticies, F. Gehricke 
and F. Bollmann, London. 

22,110. Ian1TING FUSES, J. von der Bosch, London. 

22,111. DECOMPOSITION of Fatry Acips, W. Connstein, 


mdon. 

22,112. Mxrsop for PRINTING Music, J. P. Liorel, 
London. 

22,113, PRESSING MACHINES, A. D. Fenwick, London. 

22,114. FoLpInc MACHINES, A. D. Fenwick, London. 

22,115. Fotprinc MACHINES, A, D. Fenwick, London. 

22,116. Presses for Formina Jars, &c., J. Haley, 
London. 


22,117. TRANSFERRING Coat, F. W. Tannett-Walker, | 


London. 
22,118. Soap, E. T. Blake, London. 
22,119. Printine, W. T. 
London. 
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22,120. Sarety Harr Pry, E. B. Miles, Leicester. 
22,121. HEATING UTENSILS, C. W. Preston, Hornsea, East 





Yorks. 


22,122. ComBustion MoToR, F. A. Barton and F. Walker, 


Oxford. 

22,123, Ain SwHips, F. A. Barton and F. Walker, 
Oxford. 

22,124. Desk for Drawina, F. G. Wood, Fairfield, 
Manchester. 

22.125. Desions in Mera Stencil Piares, P. Duffy, 
Sheffield. 

22,126. Szats, T. E. Hughes, Bradford. 

22,127. Fasteniyes for Braceiets, C. A. Schaefer, 
Birmingham. 

22,128. BALLING TwIsT Topacco, H. E. B. Andrew, 
Manchester. 

22,129, ‘* ANTI-CRAMP Fixcer Pex,” J. R. Clarke and 
W. J. Houlgate, Fleetwood, Lancashire. 

22,130. ADVERTISEMENT Tapiet, J. N. Kay, Bury, 
Lancs. 

22,131. Topacco PIPE, J. A. Hawkins, Edinburgh. 

22,132. Tent, J. Miller, P. J. Pringle, and R. Kennedy, 
London. 

22,133. CoMBUSTION Enatves, H. Facer, Erdington, 
Warwickshire. 

22,134. RaiLway Wacon Covptixes, J.-C. Potts, 


lasgow. 
22,135. Decomposition of Cutoripgs, J. D. Gilmour, 
lasgow. 

22,136. INTERNAL COMBUSTION Enornes, R. Kennedy, 


eeds. 
22,137. StanTisc Gas ENGINES, F. W. Heaton, Man- 
chest 





Hearn and J. D. Jehu, | 


er. 
22,138, SpuHERicaL Vatves for Gas Pires, H. Scherff, 
aris. 
22,139. WATER-TUBE Generators, W. Lockwood, Shef- 
field 


22,140. ExecrricaL Inpicatise DEVICE, A. Chiesa, 
London. 
22,141, AUTOMATIC SwITCH for Tram Loves, W. Millar, 


eeds. 

22,142. A Setr ToToR for the Prano, E. Macindoe, 
Glasgow. 

22,143. BeLts for Drivine Motors, A. H. B. Sharpe, 
Lincoln. 

22,144. Doors, A. Paillet, London. 

22,145. CAMERA for PHOTOGRAPHIC Purposes, E. Abée, 
London. 

22,146, Hyarenic Fasrics, R. Hammer, London. 

22,147. RAILWAY ELECTRICAL Foc Sicnazs, T. Wilson, 
Glasgow. 

22,148, RoTARY ENGINE, W. I. Phifer and H. E. Blake- 
man, Birmingham. 

22,149. THROTTLE VALVES for Exornss, J. W. Frings, 
Gosport. 

22,150. DRAINING PHOTOGRAPHIC Puiates, J. and A. 
Wilkinson, Manchester. 

22,151. Seats of TRAMS, W. Hampshire and H. Ogden, 
Manchester. 

22,152. CaLL Boxes for TeLepuones, R. Hall, Man- 
chester. 

22,153. OuTDooR SEATS for TRAMCARS, J. Whitehead, 
Manchester. 

22,154. MANUFACTURING Drums, The Case and Wrapper 
Company, Limited, and J. H. BR. H. Browne, 
London. 

22,155. Sares, E. M. Jaarsma, Glasgow. 

22,156. SrurFInG Roi or Pap, W. L. Dickson, Dar- 
lington. 

22,157. FRaMEWOoRK of MoToR Traiters, A. Chaplin, 
Birmingham. 

22,158. Macuines for Dpy-LUsTREING Fasrics, B. 
Thompson and Tomlinsons (Rochdale), Limited, 
London. 

22,159. WHEELS, H. L. Boesenberg, London. 


22,160. Motor CYCLES and Launcuss, A. Wax, 
London. 

22,161. WasHiInG BoTTLEs, W., J., A., and R. Francis, 
London. 


22,162. PRESERVING Mix, F. A. Shouten and A. F. 
Spencer, London. 

22,163, HANGING UP CLOTHING, J. Vickers and L. A. 
Atkinson, London. 

22,164. CONVERTIBLE Forniturg, A. E. Anderson 
and The X Chair Patents Company, Limited, 
London. 

22,165. APPARATUS for Drawine oFrF LIQUIDS, T. 
H. W. Idris and Idris and Co., Limited, London. 
22,166. Toot for Groomixe Horsszs, J. Vernon, 

London. 

22,167. Lips of Boxss, J. Sykes and W. Martin, 
London. 

22,168, Rirtes and SMALL Aros, T. R. R. Ashton, 

| London. 

22,169, PweumaTic TIRES for Cycies, E. D. Wood 
London. 

22,170. IantTinG ENGINES, F. W. Homfray and J. 0. 
Howse, London. 

22,171. ELEcTRIc MoTor, T. P. Hansen, London. 

22,172. MANUFACTURE of Gotr Batts, C. J. Crist, 
London. 

| 22.173. Wixpows, G. W. Johns, London. 

22,174. Covers of Tixs, P. Plimsaul.—(F. EB. Wattne, 
Norway.) 

22,175. StzaM Enatves, E. M. Deprez and A. Caben, 
Liverpool. 

ae. Printinc Macuives, H. R. Macbeth-Raeburn, 

ndaon 

22,177. Sack LirTERs, 8. Wilkerson, London. 

22,178. Motor PLovGHS, A. Mitchell, London. 

22,179. Potato DiccER, A. Mitchell, London. 

22,180. Gas BuRNERS, La Société Radiguet and Maxsiot, 
London. 

22,181, VEHICLE SPRING WHEELS, A. G. Ramage and 
G. Macmillan, London. 

22,182. Rotary ENGINES, W. P. Digby, London. 

22,183. Cuarrs for Rattway Rats, F. c 
London. 

22,184. SIGNALLING APPARATUS, P. K. Lewes and K. 
St. G. Kirke, London. 

22,185. GATHERING SIGNED Foros, H. L. Roberts and 
A. G. Mackay, London. 

22,186. Sun Burxps, W. Gillespie and J. A. Robinson, 
Belfast. 

22,187. RoLLED STRIPS for Tuse Maxrno, J. F. and A. 
H. Williams, Wishaw. 

22,188. OVERHEAD TROLLEY Tracks, W. J. Sumner, 
London. 

22,189. CovERINGS for Sponcss, J. Williams, London. 

22,190. Horstrne APPARATUS, H. H. Lake.—(T. S. Miller, 
United States.) 

22,191. SarrtT FRONTS, K. Beck, London. 

22,192. CENTRE SECOND LEVER Watcu, H. Overton, 
Coventry. 

22,193. CycLE BraKE BLock Hotpers, J. G. Statter, 
London. 

22,194. Pickine Stick STRENGTHENER, W. G. Simpson, 
Galashiels. 





Pool, 


13th October, 1902 


22,195. PuLuEy, J. Weller, London. 

22,196, TENTERING MACHINE GILLS, J. Pease and J. V. 
Parker, Bradford. 

22,197. Fsxpers for Trrep Heartus, G. D. Innes, 
Manchester. 

22,198. ELECTRICALLY - LIT Sicnpoarps, G@. Smith, 
Manchester. 

22,199. LUBRICATING Wacon 
Manchester. 

| 22,200. LuccacE Lasgts, J. Massey, Northwich. 

| 22,201. Batt Vatves for Fiusnine Cisterns, T. R. 
Proctor, Edinburgh. 

22,202. Wixpow BLIND Fasteners, J. I. Smith, 
Halifax. 

22,203. Cyrcixs, F. W. Jones, London. 

| 22.204. Liquip PouRER, G. N. Milward and T. Hawkins, 

| Birmingham. 

22,205. FIRE-LIGHTER MAKING Macutnzs, W. H. Eccles; 





Axuzs, R. Hughes, 










Manchester. 

22,206. OBTAINING Rorary Motion, E. J. Davis; 
London. 

22,207. CANDLE GREASE SAVER, A. Mitchell and C. 
Stone, Longstore, Guernsey. 

22,208. Gas ENGINE GOVERNORS, F. BE. T. Copley; 
Nottingham. 

22,209. Mart-cart, Bradbury and Co., Limited, W. Ha 
Phillips, and W. E. Ashton, Manchester. 
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22,210. Szats @* Tramway Cars, J. Flanagan, Man- 
chester. 

22,211. Bsnzotine Lamps, W. Lee and T. Parkin, 
Manchester. 

22.212. CoLLapsIBLe TaBLE for Games, S. D. Williams, 
Newport, Mon. 

22,213. AppaRatus for Fitter Construction, 8. H. 
Adams, Hi ate. 

22,214. InpicatoR GuaRp for Borvgrs, 8S. Farrer and 
P. Oakes, Burnley. 

22215. ACETYLENE Gas AppLiances, J. Slading, 
Burnley. 

22.216. OurpooR Sgats for Tramcars, B. Wolfenden, 
Sheffield. 

22.217. Devick for Consumine Smokes, E. Taylor, 
Blackburn. 

22,218. Sarery Vatves, R. L. Ross, Manchester. 

22,219. Ienrtion Apparatus for Motors, W. J. Crossley, 
Manchester. 

22,220, Lock Bott for ManHoLe Lips, A. E. Gray, 
Sunderland. 

22,221. Heaps for Casks and Vats, T. W. Johnson, 
London. 

22,222. Maxrne Boxes, E. Jennings and T. Claughton, 
London. 

223. Sprrroon, I. Podwinetz, London. 

224. IncaNpEsCcENT Lamp Burners, A. J. Boult.— 

(B. EB. Flora, United States ) 

22,225. Maxine Stes, C. V. Burton and W. J. Hartley, 
London. 

22,226. IMPREGNATING AIR with VaPours, M. Saenger, 

ondon. 

22227. GaRDEN ImpLEMENT, A. J. Boult.—(G. J. 
Hoskins, New South Wales.) 

22,228. Inrensiryine Gas Licut, M. H. Hawes and R. 

Farrington, London. 

%. GLazine Winpows, A. Diat, London. 

230. Bgartnes for Journats, D. Hildersley, 

London. 

231. Rotary Enorngs, T. W. Barber, London. 

232. Waste Power AccumuLator, J. Burfoot, Tun- 

bridge Wells. 

22,233. ELECTRO-THERMIC DirrusERs, F. de Mare, 
London. 

22,234. Frre-gscapgs, W. H. Riley, London. 

22.235. Macuine for MERCERISING YaRN, P. Hahn, 
London. 

22.236. PROPELLER SHarrs and Brarines, H. Welch, 
London. 

22 237. Frre-Escapz, G. Baumann and D. J. Thompson, 
London. 

22,238. AccumULaTOR Btocks, W. Ostermann.—(S. 
Raudnit:, Austria.) 

22,239. RatLway VEHICLE Couptinas, A. E. Moore, 
London. 

22,240. Hrycgs, H. Smith, London. 

22,2416 PREVENTING Escape of Gas, A. Reynolds.—{J/. 
Hofmann, Austria.) 
















> 
















neo 


eo Gas Vatves for Furnaces, G. Trasenster, 

ndon. 

22,243. Giass VessEts, P. A. Newton.—(P. Sievert, 
Germany.) 


22,244. Tins, P. Cramer, London. 
22,245. SignaL Systems, J. K. Reid and J. E. Hardman, 


22 246, 


22,2 Ratsine Suips’ 
mdon. 
22,247. Satcuet, C. Zender, London. 
22,248. Securnrne the Movutus of Baas, J. Farley, 
ion. 
22,249. HIGH-FREQUENCY ELEcTRIC CURRENTS, R. Scharf, 


Prope.tters, L. C. Hope, 


ndon. 

22,250. WasHina Raitway Cargiaczs, C. A. Wheeler, 
London. 

22,251. ConstRucTION of Door FasTEenErs, J. G. Horsey, 
London. 

22,252. Cirp for ConngecTING TRAILING CARRIAGES to 
Cycuss, F. T. Heighton and W. R. Heighton, Limited, 
London. 

22,253. Diecine and Breakine Piovcus, A. Smith, 
London. 

22,254. EXTRACTING ALBUMEN from SuBSTANCES, D. 
Finkler, London. 


22,255. Exectrric IGnition Devices for ExPLosion 
Enoines, K. von Dreger and R. Friedlander, 
London. 


22,256. Fitters, K. Kiefer, London. 

—, TrpeLers for DiscHarcine Coat, C. Burnett, 
mdon. 

22,258. THERMOMETERS, H. F. Marlow, London. 

—_—. FasTENIncs of Boots and SHors, W. Lanz, 
mdon. 

22,260. Steam GeNERaToRs, L. Grenthe, London. 

a ARMOURING ELEcTRIC CaBiEs, E. T. Greenfield, 
mdon. 

22,262. Eecrricat Conpuctine Systems, I. H. Hegner, 


on. 

22,263. BorLers for Water Heatine Systems, J. Ruef, 
London. 

22,264. Mgasurine the Distance of Opsects, L. W. 
Sterne, London. 

22,265. Cycte Dress-cuarp Firtine, F. L. Saunders, 
London. 

22,266. Hopnaitinc Boots, G. W. Johnson.—(The 
Moenus Machine Works, Limited, Germany.) 

22,267. SypHons for AERATED Liquips, V. Durafort, 
London. 

me or Ninces for LEvELtrnc Staves, G. W. Herdman, 

ndon. 

22,269. OPERATING TRAMWAY Points, W. A. Day and 
Day's Adjusting and Locking Points Company, 
Limited, London. 

22,270. Lupeication of Motors, A. J. Boult.—(“* Auto- 
mobiles Belgica” Société Anonyme Franco-Belge de 
Construction Automobile, Belgium.) 

22,271. Castros for Exotngs, A. J. Boult.—(‘‘ Auto- 
mobiles Belgica” Société Anonyme Franco-Belge de 
Construction Automobile, Belgium.) 

22,272. RecoLatinc Motors, A. J. Boult.—(** Auto- 
mobiles Belgica” Societé Anonyme Franco-Belge de 
Construction Automobiles, Belgium.) 

22,273. Rapiators for AuToMoBILEs, A. J. Boult.— 
(‘‘ Automobiles Belgica” Société Anonyme Franco- Belge 
de Construction Automobile, Belgivin.) 

22,274. Srern Framg3 of Vesses, H. Fownes, London. 

22,275. INCANDESCENT MANILE PackinG Cask, T. Poy, 
London. 

. FREEWHEEL Cycie Cranks, W. H. Wheatley.— 

(B. R. Avery, Transvaal.) 

7. Mops, J. E. Gee, London. 

22,278. Motor Roap VEHICLEs, 
London. 

22,279. REVoLvine Cork Sgar for Buss, R. H. Forrest, 
Manchester. 







Cc. J. Ollagnier, 


14th October, 1902. 


22,280. ELECTRIFICATION of Tramways, J. F. Smith, 
Birmingham. 

22,281. BepstEap, J. A. Crane, Birmingham. 

22,282. Coxe Ovens, C. H. Fowler and E. A. Medley, 
Liverpool, 

22,283. Friction Roiiers for Sximinc Doors, 
Lockerbie and Wilkinson, Limited, and J. M. 
Lockerbie, Birmingham. 

22,284. Necks of Botties, G. Barker and T. Taylor, 
Manchester. 

22,285. Skewers for Dyginc, J. Brandwood, Man- 
chester. 

22,286. OVERHEAD Exxectric Traction, J. Wilkinson, 

Mik 

22,287. CArpiInG: Enorvgs, J. Hetherington and Sons, 
Limited, and G. E. Ross, Manchester. 

22,288. Harness SappiEs, J. Carless, Walsall. 

— RaiLway CaRRi4GE Doors, F, Taylor, Hudders- 

eld. 

22,290. GARMENT, F. F. Mottram, Manche-ter 

22,291. Propuction of ARTIFICIAL Strong, L. Vaesen, 
Birmiwvharm. 

22,292. Uncovrttnc Rartway Carriaces, J. Darling, 
Glasgow. 

22,293. Winpows of Rattway Carriacgs, J. Darling, 

gow. 

22,204. Meta Castinas, C. A. Jensen.—(H. Goldschmidt 
and W. Mathesius, Germany.) 








tT 


22,295. SHow Caszs, J. T. Lones, Sheffield. 

22,296. Means for CootmnG ArMaTuREs, M. Kuhl, 
Liverpool. 

7. Curr Ho.tper, H. Hargreaves, and J. N, Kay, 


ury. 

22,298. Proven, A. Lovell, Higham Ferrers, North- 
amptonshire. 

22.299. Dust Cottectors of CokN MILLING MACHINES, 
T. Thornley, Halifax. 

22,300. Free-pars for Borter FEurnagss, J., Smith, 
Manchester. £ 

22,301. TRAVELLING Barus, M. J. Adams, Scotswood- 
on-Tyne. 

22,302, Apparatus for Crusuinc AsHEs, W. Mayer, 
Dumbarton. 

22,303. Door Locks, W. Waddell and E. Walker, 
Glasgow. 

22,304. LusricaTinc Propg.tier Suarrs, B. T. and T. 
H. Vickers, Glasgow. 

22,305. GaRpEN and Deck Cuarrs, C. Ashford, Bir- 
mingham. 

22 306. GARDEN and Derck Caarrs, C. Ashford, Bir- 
mingham. 

22 _ MaturRinG Sergits and Wrivgs, 8. E. Haskin, 


iw. 
ae. Mersop of Cooxinc Meat, 8. E. Haskin, 


Ww. 
22,309. Rotary Enatng, E. Legz, Arundel, Sussex. 
22,310. RuppeR Pap for HorsgsHors, W. Waters, 
Manchester. 
22,311. Praintine Macuing, W. Mair and W. Young, 
Glasgow. 
Motor for PropeLtiine Boats, A. G. New, 


22,312. 
mdon. 
22,313. SianaL for Exgcrric Tramways, I. Massey, 
Plymouth. 
22,314. Brake for Tramway VeEHICLES, A. H. 


Marshall, Loughborough. 

22,315. VaLves, M. J. Adams, Scotswood-on-Tyne. 

22,316. Grate for Srzam Borers, A. B. Paranjape, 
Manchester. 

22,317. Fornace Grate for Forcep Dravcut, W. A. 
Bartram. Leeds. 

22.318. Ratcuet for LooxinG-ciassgs, A. L. Honey- 
bourne, Swansea. 

22,319. WirE Fences, R. F, Boatright, Kingston-on- 

ames. 

22 320. Dryine Gray, W. L. Burner, Kingston-on- 
Thames. 

22,321. Potato Harvesters, C. J. Moulton and The 
British Potato Harvester Syndicate, Limited, 
London. 

22,322. Sprinnine Tops, R. A. Griffiths and H. Mills, 
Birmingham. 

22,323. CHemicaLt Bauancegs, J. R. Griffin, London. 
22,324. CatapuLt Guns, H. Schramm and L. Schmidt, 
Halifax. 
22,325.. GgNERATOR for Motor Lamps, A. C. Davison, 


ndon. 
22,326. Curmnegy Pors, W. T. P. Taylor and R. V. Notley, 
mdon. 
22,327. ContTRIvaANcE for Frxpinc Ranoes, W. Stewart, 


mdon. 
22,328. Guns, T. M. Morgan, London. 
22,329. PsorooRaPHic Printinc Framg, A. Cook, 


mdon. 
22,330. Taps, J. T. Skinner, London. 
22,331. Stanp for ExuisiTinc ARticiEs, H. Willett, 
London. 
Stranp for Hotprnc Mitutvery, H. Willett, 
mdon. 
22,333. SELF-MEASURING Tap, H. J. Turner, London. 
a _ P.ives for Enotines, A. Ford, 
ive’ ¥ 
22,335, Automatic Exuaust StgaM Va.vss, R. Brown, 
London. 
22,336. ELEcTRIC SIGNALLING APPARATUS, A. F. Hauss, 
Lond 
22,387. 
Lon 


on. 
Drxtnc and Bruiarp TaB eg, F. W. Cleveland, 
on. 

22,338. PorrasLe Cuarr Cutrers, R. Maynard, 


mdon. 

22,339. Borina Device, W. Harker and A. T. Allcock, 
mdon. 

= Pack Sappiges, H. R. Newburgh-Stewart, 


on. 

22,341. Apparatus for OPERATING BULKHEAD Doors, 
P. M. Justice.—(The ‘‘ Long Arm” System Company, 
United States.) 

22,342. CHarn Gear for Bicycizs, E. Maynard, 
London. 

22,343. CooLtinc Enoing Cytinpers, J. W. Hornsby 
and C. James, London. 

22,344. Vuypine Exectricity, F. H. Urry and W. 
Haydon, London. 

22,345. Cutrine Carps, A. J. Hunter.—(C. W. Hobbs, 
United States.) 

22,346. InpicaTrine Leaks in Evecrric Circuits, R. J. 
Bott, London. 

22,347. Horstinc Gear for Mine Cacgs, D. Davy, 
London. 

22,848. Fastentna Device for Lace, A. H. Smith, 
London. 

22,349. Pavement Licuts, A. de Man, London. 


22,350. Lockinc Vestitators, G. R. Tellander, 
London. 

22,351. Makinc Savusaces, W. Page and E. Dobson, 
Liverpool. 


22,352. Locatine Breaks in Evecrric Crrcvits, M. J. 
Myers, London. 

22,353. Propuctne Serum, H. H. Lake.—(M. Kaemp/f, 
Germany.) 

22,354. ORDNANCE Primers, A. T. Dawson and G. T. 
Buckbam, London. 

22,355. Macutnges for Stakinc LeatueER, W. H. Moore, 
London. 

22,356. Ecectric Mgasurine Devices, A. O. Benecke, 
London. 

22,357. WasHinGc Disues, H. H. Lake.—(J. W. and B. 
C. Read, United States.) 

22,358. SaHutties, H. W. Shonnard and J. C. Richard, 
London. 

22,359. Apparatus for OrgninG Ecos, H. G. Ryland, 


ndon. 

22,360. Sprkg Drawer or Extractor, G. F. Pearson, 
London. 

22,361. Draw Gearm Apparatus, J..H. McCormick, 
London. 

22,362. ADMINISTERING VOLATILE Liquivs, C. L. and 
T. H. Gebauer and H. A. Haring, London. 

22,363. MeasuRING the Density of Gases, H. Garde, 
London. 

22,364. Apparatus for CARBURETTING AIR, H. Garde, 


ndon. 

22,365. Srgerinc Apparatus for TorpEepors, J. 
Boérresen, London. 

22,366. Beer Barrecs, E. J. Tarling, sen., and E. J. 
Tarling. jun., London. 

22,367. Bseiis, P. C. Arnold, London. 

22,368. PREPARATION of GOLF Batis, C. T. Kingzett, 
London. 

22,869, Pincenrz, R. Archer, London. 

22,370. SupporTING UPHOLSTERY SPRINGS, 
Adam.—{The Morgan Spring Company, 
States ) ‘ 

22,371. Innaters, J. H. McCulloch, London, 

22,372. Cut-orr VaLvgs, C. H. Stainton, P. M. Arin- 
strong, and J. H. Prowse, London. 

22,373, CLorues Pec, M. A. Adam —(C. Maghec, United 
States ) 

22,374. Swimauina AppLiance, E. P. Bainbridge and 
F. W. Ellwell, London. 

22,875. Paste Houpgrs, E. Pomeroy, London. 

22,376. WINDMILLS, M. A, Adam.—(C. H. Herod, J. B. 
Detwiler, and The Goold Shapley and Muir Company, 
Limited, Canada.) 

22,377. Nari Cutters, E. Kaufmann, London. 

22,378. Cutter and Imp_ement for the Natzs, E. Kauf- 
mann, London. 

22,379. ImpLEMENT for Currine the Nats, E. Kauf- 
mann, London. 

22,380. HoLpER for CompressEp Sat, J. W. Macken7‘-. 
me) Belmont Stable Supply Company; United 

~ States 


M. A. 
Onited 





22381. Heatinc Soup Bopigs, L. Zechmeister, 
London. 

22 382. Propucinc Moutpep Articvgs, J. W. Strehli, 
London. 

22,383. Putters, J. W. Strehli, London. 

22,384. Friction Sprinas, P. Hien, London. 

—. Hus Cuiurcues for Cycies, C. M. Rhodes, 

ndon. 

22,386, MecaantcaLLty Curtina Coat, La Compagnie 
des Mines d’Anzin, London. 

Pe. Actuatina Switcu Points, W. A. P. Cosserat, 

ndon. 

22,388 Manuracture of Brigvettes of Fveu, C. L. 
Clay.—(J. 4. Holbrook, France ) 

22,389. WATER-PURIFYING ApparRaTcs, P, J. A. Maignen, 
London. 

22,390. Composition for RemMovina [NcRUSTATIONS in 
SreamM Generators, T. Lowe, Loudon. 

22,391. GLazep Frames for Hort-seps, G. Knochen- 
hauer, London. 

22,392. TREATING METALLIC Compounrs, F. W, Martino, 
London. 

22,393. Lamp Penpent Firrines, J. C. Beattie, Bir- 
mingham. 

22,394. Rounnasout, J. W. Waddington, Hull. 


15th October, 1902. 


i Stock and Trainine Cacr, J. Knight, Brad- 

ord, 

22,396. Weavinc Looms, H. J. Homfray and W. H 
Lorimer, Halifax. 

22,397. BotrLe Sroprer, M. J. Matthaci —(@. Robizch, 
Germany.) 

22,398. OsTaInInc Motive Power, G. Gibson and C. 
Barclay, London. 

22,399. Dry Sgat, H. Farnham and H. 8. Nightscales, 
Manchester. 

22,400. Execrric Lamp for Motor Cars, R. Sinclair, 
Glasgow. 

22,401. Fastentncs for GLoves and Leoornes, A. H. 
Scriven, Live: > 

22,402. Macuinery for Makino Oatcakes, W. Gavin, 
Glasgow. 

22,403 Trappep YaRD Gu Liss, T. W. Rogers, South- 
ampton. 

22,404. PaTTERN Brxper, W. H. Cook, Huddersfield. 

22,405. Frrepiace, M. J. Adams, Scotswood-on-Tyne. 

22,406. CoTTON-TREATING Apparatus, J. Hodgkinson, 
Manchester. 

22,407. KNIFE-CLEANING Macuings, F. W. Follows, 
Manchester. 

22,408. Fittinc Bortrizes, Bratby and Hinchliffe, 
Limited, and L. Lang, Manchester. 

22,409. Rina Sprnnryc Apparatus, L. W. Dethier, 
Manchester. 

22,410. Dry Seat for Tramcars, R. H. Forrest, Man- 
chester. 

22,411. Hgapstongs, Gravestongs, Xc., F. G. Mitchell, 
Manchester. 

22,412. Mgans for Covertnc Jvucs, 8. Hall, Man- 
chester. 

22,413. Vatves for Sream Ewnorvgs, J. Redman, 
Halifax. 

22,414. STEAM Borxgrs, E. J. Dimberline, Hull. 

22,415. Distrisution of the ActuaTine FLuipin Fiuip- 
OPERATED Motors, H. B. Watson and T. C. Billetop, 
Liverpool. 

22,416. a H. B. Watson and T. B. Billetop, 


—— 

22,417. Hosiery, J. A. and A. Corah, London. 

22,418. Taps, J. Hadwin, London. 

22,419. Cornice Pote Brackets, J. Hall and W. Hop- 
kins, London. 

22,420. Potato Diccers, J. Meikle, Glasgow. 

22,421. Erectrical Swircues, C. M. Dorman and R. 
A. Smith, Salford. 

22,422. Sprinnina and Twistine Macuings, R. Dawes, 
Manchester. 

22,423. CrvgmaTooRaPH Apparatus, W. C. Hughes, 
London. 

22,424. Hivos, P. H. Meyer, London. 

22,425. CARBURETTING in Gas Enornzgs, E. F, Sutton, 
Swansea, 

22,426. Gatvanic Dous_e Barrery, H. Bley, Berlin. 

22,427. Emuusion for Sorrenina Paints, W. 8. Gill, 
London. 

22,428. Couptines for Rartway Veuicies, C. T. Fir- 
bank, London. 

22,429. MecHantcaL Scavencer, H. Ruggles, London. 

22,430. WaTER-cLosets, C. Waxin, London. 

22,431. Arn Cooter and ConpENSER TuBe Packer, J. 
N. Lapage, Belvedere, Kent. 

22,432. ComBinEep Stup and Cup, E. G. Ballard and H. 
Middlemas, London. 

22,433. Screw Prope.uers for Suips, J. Holt, Bir- 
mingham., 

22,434. Revotvinc Exvgecrricat Harr Brusu, D. Levy 
and H. Schmidt, London. 

22,435. Construction of Provectites, R. L. York, 
London. 

22,436. TREADLE-MOTION MACHINES, G. 
London. 

22,437. Brakes for VeLocirepgs, J. Dring, London. 

22,438. ConsTrucTION of Sanitary Pairs, W. M. 
Newton, London. 

22,439. Rotary Sprina Motor, G. A. Zobel and A. R. 
Leask, London. 

22,440. Dispostinc of Domestic Waste, O. Poppe, 
London. 

22,441. Warp.BEAM Brakek, E. Buschmann, London. 

22,442. Winpow Buinps, F. A. Frenzel, London. 

22,443. Macuine for Curtinc ORNAMENTAL OsJxcts, C, 
Modes, London. 

22,444. Stzam Enotrnes, A. Ross, London. 

22,445. Apparatus for TreaTine Cakg, J. 8S. Newlyn, 
Tondon. 

22,446. SuHears for Cotrinc Wire, E. A. Ironside, 
London. 

22,447. Motors, J. Heim, London. 

Cieats or Hoipers for Roprgs,* J. Rus, 


Dawson, 


22,449. Locks, M. G. Wood, London. 

22,450. Packinc Macuing, J. Noad, London. 

22,451. Tasie, G. and E. Scott and R. 8. Wright, 
London. 

22,452. Storp-motion for Looms, N. and G. Fortier, 
Kingston-on-Thames. 

22,453. Macuine for LEVELLING the Sogs of Boors, H. 
H. Lake.—(Webster Shoe Machine Company, United 
States.) 

22,454. Motors, A. Patschke, London. 

22,455. Brakes for Rartway Wacons, V. 


London. 
22,456. Foppgr Baas, B. Sagatz, London. 
23,457. FLame Burners, G. Belin, London. 
22,458. Fitms for PHorocraruic Cameras, B. Acres, 


I, Feeny, 


mdon. 

22,459. Topacco Poucugs, W. P. Thompson.—(J. A. 
Smithline and A. F. Zaiser, United States.) 

22,460. Dovusite Lirr Jacquarps, H. Mackintosh, 
Liverpool. 

22,461. Foc Sicnattinc Apparatus, H. F. Clough, 
Liverpoo! 

22,462. Stoppers for Bottiss, J. Nies, Liverpool. 

22,463. Apparatus for Dryino the Hair, J. Hornung, 


ive i 
22.464. METAL-WoRKING Macutiyg, B. M. W. Hanson, 
Liverpool. 
22,465, RAPID-FIRE MACHINE Guys, C. W. B. Molony, 


ndon, 
22,466. PoRTABLE Furnace, L. Laurent, London. 
22,467. Firg-LicuTERS, EK. V. Goad and A. G, A. Har- 
ness, London. 
22,468. APPARATUS for TREATING Fix, F. M. Walker, 


ndon. 

22,469. Hoiper for Parzr Srrirs, A, Gilbert, Blr- 
mingham. 

22,470, CuiLpREN’s Corts, J. Frazer, Birmingham. 

22,471. GramopHongs, P. Haase, London. 

22,472. DouBLE-sEaT VALVES, F. Fritz and K. Suchanek, 


London, 
22 pe) aa for Twistinc MAcuinzs, E, Muhlenbeck, 
mdon, 





a 
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22,474 Guipe for Spinnine F; 

shon on. : ee Mublenbeck, 

22,475, APPARATUS , 

» os hoy us for DisPENsING Brsr, V, Duratort, 
22,476. Sprinc WHEELS for VEnHICEs, A, ) 
9 london. » A. 8. F. Robin. 

»477. STRING Fastener for Parcets, L. K 

Berlin, Germany. in Koenigk, 
22,478, TREATMENT for CELLULOSE MAIERIAL, R M 

Balston and J. F. Briggs, London, eee 
22,479. COLLAPSIBLE Pumps, A. Klumpp, London, 
22,480 Burpine Buocks. F. Kalweit, London, 
22,481. SHavina Brusu, J. H. Bowes, Elland Yok 

shire. y . 








SELECTED AMERICAN PATENTs, 


From the United States Patent-office Oficial Gazette, 





696,937. Grate Bar ror Forcep Biasr FURNACES 
4+. Burger and H. M. Williams, Fort Wayne Ind,— 
Filed May 23rd, 1900, . ee 

Claim —A grate consisting of separated grate 
each qeovided with a vertical central channel rar 


(696.937) 











@ 





passage therethrough of air, and air conductors 
arranged beneath said bars in a position to direct a 
blast of air upward through said central channels, sub). 
stantially as described, 


697,303. Raw, C. C. 
June 11th, 1901. 
Claim.—In a hydraulic ram, the combination with 
the air dome and the drive pipe of an automatic air 
supply for the air dome consisting of a stand pipe 


fentworth, Roanoke, Va.—Filed 





having its lower end in open communication with the 
drive pipe its upper end opening into the air 
dome, said stand pipe having an inwardly-opening air 
valve intermediate its ‘length, and having above said 
air valve a nozzle, a glass sight tube, and one or more 
check valves opening upwardly into the sir domé, 
substantially as and for thé purposes described. 
697,315. Mans ror InseRTING Corps oR THE LIkE 
Into UnpErRGRouND Conpuits, L. J. Bergdoll, 
Philadelphia, Pa,—Filed January 17th, 1902. 
Claim.—Means for use in introducing a cable into a 
conduit which comprise a self-propelled car adapted 
to travel through the conduit, and provided with a 


697.315] 








pivotally-mounted motor, means for normally discon- 
necting the motor to permit the car to travel rearward, 
and power cc tors with the car and 
adapted to be fed into the conduit as the car travels 
through it, substantially as described. 


697,399. Gas Propucer, FE. J. Dut, Liverpool, Eng- 
land.—Filed August 23rd, 1901. 

Claim.—(1) A producer having an upright rotat- 
ing shell of polygonal cross section internally and 
means for rotating it and ash trough below it, sub- 
stantially as described. (2) Improvements in yas 
producers comprising a rotating shell or casing, the 
































contour of the internal surface of which is peveee! 
in plan, the shell having a lower depending piece 
dipping into a water-sealed ash trough, the upper end 
of the shell or casing being cl by a cover sus- 
pended from the _—— platform, a depending 
annular plate on the cover dipping into a liquid seal 
in a trough encircling the top end of the wmeg, o> 
stantially as and for the purposes herein set f 
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ELECTRIC POWER TRANSMISSION AND 
SUPPLY IN SWITZERLAND. 
No. IIL.* 


On the third day of our stay in Switzerland we at 
length reached the works which had occasioned the whole 
tour, for we went from Lausanne to St. Maurice and saw 
the large water-power station there. The engineers may 
well be proud of it, for it is a fine piece of work, and some 
extraordinary obstacles have been overcome during its 
construction and that of the hydraulic canal and works. 
This station, so we were informed, is the outcome of a 
combination and co-operation of a number of engineering 
and building firms which united together to construct the 
whole system, each undertaking one portion. 

Before going on actually to describe the machinery 
employed, as well as the transmission line and the receiv- 
ing station at Lausanne, it may, perhaps, be of interest if 
we briefly glance at the events which led up to the incep- 
tion of the scheme. In 1898 the town of Lausanne 
acquired the use of 14,000 horse-power to be derived from 
the Rhone at St. Maurice, 56 kiloms.—nearly 35 miles— 
away from the point where the power was to be used. 
The question as to what system of transmission of the 
electrical energy was to be used was referred to a com- 
mittee of five distinguished electricians, who unanimously 


The central span, which is also the largest of the three, 
being nearly 160ft. long, crosses the bed proper of the 
river. It is provided with a number of movable 
wooden. doors, which can be lowered so as to rest on 
a masonry sill stretching across the river bed, and so close 
the opening from pier to pier. These doors. or shutters, 
as they might be more properly termed, slide in frames 
which are themselves capable of movement round an axis 
fitted to the bridgework. By this arrangement the 
shutters when desired can be lifted vertically, as is 
usually done with sluice gates, and can then, by 
making use of a separate lifting gear, be revolved until 
they rest horizontally and at a height 

said to be well above anything which 

may be borne down the stream at 4-490. 
highest known flood. The intake 
canal has a total length of 3300 m.— . 
just over two miles—and it is divided , $3 
into two portions. The upper canal | ; 
is 800 m. long, and is open throughout 
its length, and for the whole of its 
course it runs beside the Rhone, being 
separated from it by a huge masonry 
wall which is submerged during the 
high floods of summer. At its lower 








decided to recommend the constant-current series sys- | 


tem with variable voltage. We gather that from the 
proposals submitted to these gentlemen there proved to 
be—all other things being equal—a saving by the direct- 
current series method over the three-phase alternating 
method of some £29,600, the costs of equipment in either 
case being—three phase £324,200, direct-current series 
£294,600. It was decided to install, in the first instance, 


area of 3500 square metres—say, 
| 37,670 square feet. Besides the canal 


| 
| 
} 
| 
| 


| the lower canal. The lower canal is 
| partly in open channel and partly in 


5000 horse-power, and it was on the termination of this | 


work, and before the machines were actually put into 
public service, that we had the opportunity of inspecting 
the whole plant. The power-house at St. Maurice at 
present contains five turbines, each designed to give 
1000 horse-power at 300 revolutions per minute under a 
head of 35 m.—say, 115ft. Each turbine drives two 
direct-current series generators, the two machines 
together being capable of delivering a current of 150 
ampéres at 4600 volts. The ten machines, therefore, 
when running at full load, could give a current of 150 
ampéres and a voltage of 23,000. Such is, in brief, the 
general outline of the main power plant at St. Maurice. 

The whole undertaking divides itself naturally into four 
parts, as follows:—(1) The construction of a barrage 
across the Rhone; (2) the creation of a static fall allow- 
ing of the production of 14,000 horse-power; (3) the 
transformation of this power into electrical energy ; and 
(4) the transmission of this energy to Lausanne. 

The point of intake is above the Bois Noir Rapids, 
near the village of Evionnaz. It has been constructed 
so as to obtain a constant water level of 447°25 m. 
above sea level. The water re-enters the Rhone below 
the power-house at about 408°5m. in winter, and 
410°'3m. in summer, the gross fall being, therefore, 
38°75 m. in winter, and 36°45m. in summer. The water 
passes from the intake into a canal which for a certain 
portion of its course runs along by the side of the Rhone, 
and then passes into another canal leading, part of it in 





THE RHONE 


ti 
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| not have been arrested further up the 
| canal, 
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end it delivers into a receiving basin 
intended for the deposition of sand, 
stones, kc. The basin has a total 


001's™ 


above mentioned, the basin has two 
outlets, one being an overflow to the 
Rhone, the other the connection to 


tunnel. It passes under the line of 
the Jura-Simplon Company, skirts the 
cone of Bois Noir, passes beneath the 
two beds of the St. Barthélémy tor- 
rent, and under the State road, arriv- 
ing finally at the delivery reservoir. 
This reservoir serves as a level regu- 
lator, having an overflow channel for 
this purpose. The capacity of the re- , 
servoir is some 14,000 cubic metres— 
say 18,300 cubic yards—of which only 





ye ee 








some 15,700 cubic yards can flow down elt 


to the turbines. The water as it passes 
to the pipe line fiows over sills and 
through strainers, so as to remove as 
far as possible the heavier substances 
and the floating particles which may 


We have mentioned several tunnels 
as being traversed by the water in its 
course to the delivery reservoir. Some 
of these tunnels, especially those 
which pass under the beds of streams, ~ 
caused a very considerable amount of > 


Ss 
trouble, as the ground for a long way ee 
below the stream beds consists only a 
of loose stones and boulders im- 4 


mersed in water, even if apparently =A 
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Fig. 1—-BARRAGE AND INTAKE WORKS 


open canal and part in tunnel, to a reservoir above the 
power-house. The slope of the canal is } per cent., and 
the net available fall is therefore 34°69 m. in summer 
and 36°10 m. in winter—roughly, 35 m. The barrage— 
see Fig. 1—itself is some 800ft. long, and it is divided 
into three unequal portions by means of two piers just 
over 8ft. square. The two lateral spans form on the one 
side the intake of the canal and on the other side a 
supplementary canal for the regulation of the water level. 


* No, II. appeared October 1/ th, 








no water is flowing in the streams. 


streams are led over the canal in aqueducts. It might 
be asked why the extra power available from the 
water of these streams should not be made use of, 
but, as a fact, any advantage which might accrue from 
utilising this water would be more than counter- 
balanced by the damage and nuisance caused by the 
rocks, stones, timber, &c., which these streams would 
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The difficulties | 
have now, however, been entirely overcome, and the | 


to reproduce a number of drawings which will serve to 
make the foregoing description clear. In Fig. 1 we give 
a plan of the barrage and intake works near Evionnaz. 
Here is to be seen the barrage bridge and the positions of 
the various dams, &c., which were necessary for the 
construction of the works, but which were nearly de- 
molished at the time of our visit. Here, too, can be seen 
the intake canal flowing away at the side of the Rhone. 
As in this country, the Swiss authorities have insisted on 
the fish ladder which will be seen at one end of the 
bridge. A cross section of the bridge showing the 
details of the lifting sluices is given in Fig. 2, together 
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Fig. 2- SLUICE LIFTING GEAR 


with sections of the reservoir at the end of the upper 


canal and the head of the lower canal—see page 414—and: 


sections showing the construction of the delivery reservoir 
—see page 418. The drawings in every case show so well 
the nature of these works that any further description 


| than that already given is unnecessary. 


In the natural order of things we now come to the 
pressure pipe line which conducts the water from the 
delivery reservoir to the power-house. The delivery 
reservoir is so designed that eventually there will be 
three lines of pipes, but at present only one has been 
installed. It has a total length of 510m.—say 1670ft.— 
and its internal diameter is 2700 mm.—say 8ft. 10in. The 
pipes are made of wrought, iron with thickness varying from 
7mm. to 11 mm., according to their position, the thick- 
ness, of course, increasing as the pressure gets greater. 
The pipes were brought on to the site in lengths of about 
7000 mm. (23ft.) and the riveting was done on the spot. 
Between the reservoir and the power-house the pipe line 
is all above ground, and here it has no flanges. Just 
before it reaches the power-house it goes underground, 


bring down into the canal at flood time. We are enabled | and here, and in the power-house itself, the pipes are 
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provided with ordinary flanges, as are also the various| The men work in three shifts of eight hours each, the | one of our visits a passenger car was added, and the train 


connecting pipes to each turbine. It will be noticed by | working day beginning at six and ending at six the | started away rapidly across the wooden bridge, 


90ft. long 


glancing at the drawing—Fig. 3 below—that the line has | following day. The number employed is always increas- | by 9ft. wide, laid with a single track, which traverses the 
to cross under the State road, and also under the | ing; thus it was last May 1670, and 1800 in July. The | Diveria to the hole in the rocks beneath the Simplon 
Jura-Simplon Railway, which at this point approach | men are, of course, ensured by the company. The | road. The sectional opening of this working entrance jg 


very near to one another. 


Stand Pips 





Stand } Pipe 
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bends are here made, and there must be a considerable 
loss of power in them. On inquiry as to why this course 
was pursued, we were informed that the original intention 
of the engineers was to take the pipes directly from the 
reservoir to the building, but that the Jura-Simplon 
Railway refused to entertain the idea of a skew bridge 
such as this course would have entailed. It was 
necessary, therefore, to have the bends. The same 
course had-to be pursued with the overtiow channel where 
it passes under the State road. 

The pipe line is carried on masonry pillars built up on 
strong foundations, the pillars being placed some 3 m. 
apart. There are three stand-pipes 3} m., 6 m.,and 12 m. 
high respectively, and each of them 500 mm. (nearly 
20in.) in diameter. The delivery reservoir is provided 
with an overflow, an emptying valve and three sluice 
valves for the three pipe lines, the three valves having 
been put in while the work of building the reservoir was 
going on,so as to avoid delay when the time came for the 
two remaining pipe lines to be put in place. Just below 
the bridges carrying the road and railway, under which 
the pipe line passes, there is an expansion valve to allow 
for changes of temperature, and there is a butterfly valve 
placed in the pipe immediately before the turbines are 
reached. There is also an emptying valve for discharging 
the water from the pipe, this valve being about 13}in. 
in diameter. In each flume leading from the main 
pressure pipe to each turbine there is also placed a 
butterfly valve so that the water can be shut off from 
any turbine at will. 

Considering everything, it is wonderful how little the 
landscape has been marred by the construction of these 
engineering works. The barrage looks like an ordinary 
bridge. _ The intake canal, travelling for a quarter of its 
distance beside the Rhone, is not much of a disfigure- 
ment, and pains seem to have been taken to hide as 
much as possible the basin nuiting the two portions of 
the canal, and the delivery reservoir. There remains the 
pipe line, and pipe lines cannot be called lovely, but at 
all events, it is no worse than many others, with which 
Switzerland abounds. Across a valley, and at some 
distance, some of these pipe lines do not look unlike 
paths—albeit, somewhat regular in direction. That at 
St. Maurice, from its position, could hardly be so mistaken, 
but the plantation of a few trees and shrubs would hide 
it entirely in a very short time. Of course, an alternative 
would have been to have buried it, but this would doubt- 
less have added considerably to the expense of laying 
it, and, moreover, it would not have been open to 
inspection. 








THE SIMPLON TUNNEL AND ITS 


CONSTRUCTION. 
No. VI.* 
Tue Iselle station at the baths is laid with a double line 
of rails, the track nearest to the building being suitably 
covered in with low roofing supported on square posts. 
A branch line runs to the quarries and to a small build- 
ing, at the side of the bridge, serving as a shed for the 
compressed air locomotives. The shortest radius of 
the curves—sidings—is 49ft., the gauge is 3ldin., and the 
sleepers are, of course, of steel. On the doors of the 
general rooms, near to the engineers’ baths, is a manu- 
script notice publishing the previous day’s rate of 
advance at the heading, the average advance for the 
month, and the rate of the premium to be allowed there- 
for to each group of men. This arrangement has been 
found to be’ the only one by which the miners could be 
spurred to maintain continuously the maximum of their 
efforts. Every group benefits by the advance thus made, 
the bonus allowed being over and above the week’s rate 


of pay. An example of the form of this notice is here 
given :-— 
Conteqgico Premé. 
Tunnel I. Tunnel IT 
a, Bg ee June 17 June 17 
One day’s metrical advance 10-10 m. 4m. 
Total for month... ... .... ... 124m. ... 83-65 m 
Averages 7-29m. ... 4-92m. 


Premiums due to Groups at Enlargement. 
Lires. centimes. 


Rui... 

Valle 48 50 
Bettin a a OS he) 50 50 
&e. &ec. &e. 

Premiums due to groups at headings. 

Average of month’s advance 8-50 m. 
Machinists Pas) ee ores 188 lires, 
Miners at heading... 92 ,, 
Miners and labourers ... ‘i, 

36, 


General helps for track and limber work — 


* No. V. appeared Sey tember 26th. 





Two sharp nearly right-angled | regular service of trains previously mentioned, and the | about 9ft. 6in. wide and 7ft. 3in. high, and to 
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g. 3—PRESSURE PIPE LINE 


Fi 


punctilious observance of the times for starting and 
arrival, renders any general installation of signalling 
apparatus unnecessary, and also precludes accidents. It 
should be mentioned that in the time-tables given on 
page 300 the division there of passenger and material 
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knocking against its jagged crown all heads are bent down 
for about five minutes. 

The air at the entry is hot and sulphurous, and with 
the familiar odour of Gower-street Station, only stronger; 
this changes a short time later when the full tunnel 
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trains is a typographic error, the trains represented being 
merely the up and down services, while the difference 
between passenger and mineral trains is known on the 
time-table by the use of smaller figures for the latter and 
On the occasion of 


accompanied by the word “ bis.” 


section is entered, and there the air gradually becomes more 
respirable and cooler, and presently, a little farther along, 
the ventilation leaves nothing to be desired. The same 
conditions of the air also prevail at the definite entrance 
to the tunnel, although the upper gallery there, already 
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ed, facilitates the escape of foul gases and smoke, as | 
be seen from the view given of it in Fig. 3, page 300. | 
rag ed cases the restricted orifice seems to cause a back | 
oriooal and so confine the air in a way that is not at | 
HT perceptible farther into the tunnel. : 
The appearance of the tunnel vault throughout is 
- sdicative of excellent work, and is remarkably free from 
. ‘sture, this latter condition being explained by the fact 
that for 4350 m. the tunnel traverses stratifications of | 
soo and very hard Antigorio gneiss. The usual 
aca of the tunnel revetment through this form of 
* are given in Fig. 1. Throughout this work of revet- 
intl the contractors have preferred, as a general rule, 
2 exceed the strength stipulated for the voussoirs, and 
thus the thickness of the crown or extrados is in many 
sin excess of the section shown, varying in that 
to the irregularities of the tunnel roof. The 
he stone lining is of Antigorio gneiss. On the 
left-hand side, or south-western wall, there are manholes 
9-30 m. high and 2 m. wide at intervals of every 100 m., 
pee at distances of every 1000 m. there are siall cellars 
310 m. high and 8 m. wide for the reception of service 
materials and signalling apparatus, while at distances of 
every 4 kiloms. or 5 kiloms. there are to be yet larger 
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longitudinal section of the tunnel line prepared by 
Professor Schmidt of Basel—see Fig. 2—and also to the 
graphic record of the progress between metrical advance 
points 8900 and 4800—Fig. 3. This latter by no means 


| represents the progress made up to the time of writing, 


which at the end of September was 5400 m. on the Italian 
side and 7880 m. on the Swiss side, but it will serve the 
purpose for which it was made of describing that part of 
the tunnel which has been the most redoubtable so far 
encountered in the whole course of the boring of the 
Simplon Tunnel. This part is, therefore, the most inter- 
esting by reason of the great difficulties which have had 
to be surmounted in order to continue the work. The 
plan represents the state of the various operations in 
progress at the end of June, when the work was being 
carried on with great rapidity through the anhydrite, and 
the final siding or terminus for the steam locomotives 
had been already advanced 500 m. beyond the station 
noted, 7.¢., t0 4800 m. The advance of the main station 
takes place periodically every three to four months, 
according to the rate of progress permitted by the 
nature of the rock at the heading. Thus, about the end 
of October, 1902, the “ station” will be shifted forward 
between passages 19 and 21. 










of Tunnel 19 km. 729m. 


















Kilometres 


through the roof at various points to enable the work to 
be carried on at a number of different headings pro- 
gressing bothin a forward and backward directions. It is 
here that the hand work is going on very busily with 
gangs of men along the whole length of the walls; and 
it is just possible with due care to avoid the back swings 
of the sledge-hammers while stumbling over sleepers and 
stones submerged by and hidden in the water, which often 
reaches up to the knee. The whole tunnel is for a 
considerable distance streaming with torrents of water 
emanating from the roof in a way which is apt to render 
visitors breathless for a time. The miners here have full 
waterproof suits, and work under great difficulties. Iron 
beams, planking, and other supports are used to hold up 
sheets of iron serving to divert the rush of the water 
more or less where its flow is the most violent. The place 
has the temperature of a hot-house, and the miners’ 
colza-oil lamps glimmer feebly through the steaming air. 
It is remarkable, from one end of the tunnel to the other, 
how quietly the work proceeds, the only sound heard 
being the clink of the chisels and the rush of water, the 
men, when obliged to speak, doing so in very low tones. 
At 4440m. is situated the valve for the air 
supply of the compressed air locomotives, and at 
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Fig. 2-GEOLOGICAL SECTION ON THE LINE OF THE TUNNEL 


cellars of the same height, 4 m. in width, and extending 
in depth to the whole width between the two tunnels. 
In addition to these, there are, at intervals of every 
200 m., oblique transverse passages, the approaches of 
which only are lined. As the work proceeds the 
entrances to these passages are first boarded up, and 
later on sealed with masonry. At every 100 m. a broad 
vertical stripe and a number are painted in white upon 
the wall indicating the distance from the mouth of the 
tunnel, as “ 550,” “650,” “ 750,” &e. 

For the purposes of alignment there are fixed transit 
points placed every 100m. or 200 m., and a large portable 
acetylene lamp is used to sight them during the verifica- 
tion of the axis. These operations are generally effected 
monthly, quarterly and yearly, and in each respective 
case with small, medium and very large sets of instru- 
ments, the theodolites used being by Kern, of Aarau, 
Switzerland. The annual alignment takes place on the 
miners’ féte-day of Santa-Barbara, or 4th of December, 
on which day the miners object to work, and the occasion 

































At the “station” there is a telephone and telegraph 
office situated in one of the manholes or cellars. By the 
side of the tracks is a quantity of stores, spare parts, Xc., 
ready to be moved forward according to the needs of the 
work. Along the wall on the right-hand side is the large 
compressed air pipe, and below it the high-pressure water 
main for the rock drill, as previously noted at the Iselle 
works. A little beyond (8900 m.), in the obscurity of the 
tunnel, is a 10 horse-power semi-fixed locomotive-type 
boiler with vertical fire-box, carrying 190 ]b. pressure, for 
the supply of hot water necessary fer the compressed air 
locomotives. At the nineteenth transverse passage the 
region of underground streams is entered. In this latter 
passage was met, last autumn, the first important inroad 
of water, and the infiltrations continue onwards from this 
to the twenty-second cross-passage, varying in volume 
from a douche spray to a cascade of 4800 gallons per 
minute All the springs are in gneiss and calcareous 
rock, the latter being the most abundant in their dis- 
charges. The lining masonry now ceases near where the 
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Fig. 3—RECORD 


is therefore an excellent one for a 
a clear atmosphere. 

Ahead of the advancing train the tunnel is in a state of 
absolute darkness. The engincers carry square closed 
lanterns hung at the end of the usual hand rods, and 
these and the locomotive headlight constitute the sole 
ineans of illumination available for the inspection. The 
ar is now lim 
of the locomotive there is no trace of smoke, the firin 
having been done 
mixed with coke. 
right-hand or north-eastern side of the tunnel], now cross 
Over at the approach to the siding in the “Tunnel ” 
Station, which is at length reached, and which is still 
Situated at the 8800 m. 

_ Here the “ passengers” get down and the mineral train 
18 taken on to the “ Muratura,” where the masonry work 
i proceeding. The way thenceforward is on foot; 

ut before 





1 continuing farther it will be advisable, for | whe 
1e sake of intelligibility, to refer to the geological | 
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| previous to the building of the crown. 
| 
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91 


— 


that is to say, 38m. wide by 


| visible. 


headin 


sequence of the work. 


clay. 


ccurate observations in | timbering has reached its fullest development just 
Some distance | 
farther ahead the timbering is of its primitive section, 
m. high, and the 
| system of enlargement by overhead gallery then becomes 
This upper gallery is gradually enlarged until it 
} merges with the lower tunnel; and the floor of the 
pid, and accompanying the slow, heavy blast | former where it meets the roof of the latter—as in the 
: g | waist of the figure 8—is removed without interruption or 
outside the tunnel with briquettes | danger to the traffic below. The methods of working will 
The rails, which had so far kept to the | be given in detail later on in the return journey from the 
g, in order to follow up the various stages of 
construction as they present themselves in the regular 
In the neighbourhood of the 
4350 m., the Antigorio gneiss is cut through by-a band 
of calcareous cipolin, which ends at 4450 m. in the slate 


We now enter the narrow section of the tunnel, from 


ice the upper gallery is no longer visible, except by 


the occasional vertical shafts which have been driven 


traverses the decomposed 
This material extends for a 


4450 m. tunnel 


the 
mica schist or slate clay. 
length of only about 40 m., yet the difficulties of passing 
it were for a long time almost insurmountable, timbers of 
16in. square, packed closely together, being broken up 
like matchwood and followed by the total collapse of the 


boring. The methods of scraping a way through this 
treacherous material and then erecting the rectangular 
iron frames, which alone were able to support the 
enormous pressure from every side, will be presently 
described in detail; but we may here mention that these 
iron frames are formed of channel girders 153in. deep, 
64in. wide across the flange, and nearly Zin. thick in the 
webs, and weighing 90 kilos. per metre run. Over all, 
the frame complete measures 9ft.2in. high by 8ft. 2in. wide, 
and the total weight is about 2640lb. Each beam is 
sandwiched and bolted between two heavy baulks of 
timber, so increasing its thickness threefold, and the 
frames are temporarily assembled at the works and then 
dismounted for transport to the site of their erection. 

From the metrical point in the tunnel of 4450°4 com- 
mences the formidable array of these frames, of which 
there are, to begin with, thirty-two, all ranged in close 
contact—a piece of armouring suggestive of the tremen- 
dous crushing forces which it temporarily serves to resist. 
Beyond these there are forty-two similar frames spaced 
out at intervals varying between 16in. and 4ft., the last of 
these latter being at the point 4492 m. 





Fig. 4—BORING HEAD 


Almost all these forty-two spaced-out frames have the 
interval between their webs filled up with concrete. This 
part of the tunnel is said to have cost, so far, 22,000f. per 
metre. The beams for these frames come from two German 
firms, Burlsach and Stumm, and within about forty days 
of the encounter with decomposed rock under heavy 
pressure the first frame was got into place the 18th of 
January, 1902, and, continuing, the remainder of the first 

| series of thirty-two was erected by May 14th, 1902. A 
few days later, May 20th, it was possible to again return 
to the use of the rock drill, which had been abandoned 
since October, 1901, up to which time Antigorio gneiss 

| had been the sole rock traversed. 

It is necessary at this point, in order to adhere to the 
description of the simultaneous condition of the tunnel 
works at a given progressiva or advance, to note that the 
transverse passage No. 21 B at 4440 m., immediately 
preceding the entry to the armoured section of the tunnel 
just described, is the last to connect with the main trunk 
of the auxiliary tunnel. As a matter of fact, the continu: 
ance of the perforation of the small tunnel had become 
impossible, and was therefore in the face of insuperable 
difficulties abandoned at the point 4900, and another 
transverse passage, No. 22, was then made through the 


| jumble of rocky stratifications farther ahead, at 
| the advance point 4450, and from this passage a 
new section of the tunnel No. 2 was _ headed 


forwards and also backwards to meet the critical end of 
the abandoned tunnel. On the plan the intervening barrier 
of mica schist is given as 35m. (June 30th), and by the 
end of July that had been reduced to 2m. by operating 
In awaiting the completion 


in the manner mentioned. 
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of this very dangerous part of the tunnel No. 2, the air | 
for ventilator arriving by No. 2 is unable to circulate 
freely in the regular manner in passing vid the heading to | 
return by the main tunnel. Consequently a ventilator | 
is fixed at the entry to the transverse passage No. 22, | 
driving the air onwards from there to the heading, a dis- 
tance of between 400m. and 500m., according to the 
advance made at the front. To prevent the air blowing 
through this passage and making a short circuit, its 
opening is covered by a tarpaulin, which, when moved to 
disclose the ventilator, is lifted by the inrush of air into 
the main tunnel. 

Leaving these passages for the return, and continuing | 


section, an additional iron frame is noted here and there 


diameter, wherein cold water circulates. The refrigerating | the hollow cutters of the Brandt machine; but with the 


surface of the air-pipe can be augmented at pleasure, by 
adding as much extra external pipe as is thought neces- 
sary whenever and wherever required. The water is 
drawn off from the top through a syphon, from which it 


is discharged into the water already covering the floor of | 
the tunnel, and as this cooling water is the pure filtered | 
| element from the force-pipe, the fountain so created | 
serves the miners for drinking purposes—indeed, it is | 


one of those hygienic provisions of the organisation 
which have contributed so much to the humane features 
of the enterprise. 


_ Le d The refrigerating arrangement is simple and answers | upon the density of the rock and the 
the inspection from the forward end of the armoured | the purpose, at least for the present, with a rock tem- | In the case of anhydrite rock with the 
perature at the heading of only 23 deg. Celsius in July | 


| meal. 


existing equipment for hydraulic machinery its use Wag 
not continued. 
There are fourteen or fifteenmen, with one foreman and 


one engineer, for the set of three boring heads at each of 
the tunnel headings. The smartest men only are 


employed at the front, for the work here demands th 
most concentrated efforts, and is very fatiguing. , 

The stream of water emanating from the holes being 
bored is charged with detritus in the form of coarse 
It is upon the time taken to complete the ro 
that depends the daily advance, and this speed depends 
lay of the Seams, 
monthly aver e 
of 8m. perday, the maximum advance will often be above 











Fig. 6—DRILLING OPERATIONS 


for the support of sofi places in the rock, and a little 
later, beyond the 22 side passage, the ordinary quad- 
rangular timbering of wood is once more generally 
employed. Here the glistening water-washed sides of 
the tunnel show a variety of formations, mica schist, 
anhydrite, gneiss, cipolin, quartz, and even white 
marble, and finally the sulphate of lime predominates and 
then continues up to near 4900m., where it becomes 
mixed with calcareous schists, and thenceforward the rock 
runs progressively harder, and once again enters the 
gneiss, which now prevails (October). Between 4520 m. 
and 4600 m. there is a siding where the compressed, air 
locomotive takes over the cars, brought, up to that point 
by the horses, or formerly—as before said—by the 








Fig. 5—-BLAST HOLES 


benzine locomotor which was tried for some months. 
Concerning this latter it may be said that the odour 
given off by it was less offensive than that of an ordinary 
gasolene motor car. The work of dressing the sides 
from the primitive section left by the rock drill is not 
extensive here, for it is imperative that the distance 
between the heading and the most advanced transverse 
passage be left as clear as possible for the free move- 
ments of the men and machines at the front, the first 
transverse passage serving—if sufficiently distant—as a 
retreat while the mines are being fired. 

The air here is fresher, and even comparatively cool, 
due partly to the effect of the continually-changing water 
flooding the tunnel; and also to the air from the heading, 
which has been cooled in its passage through the air-pipe, 
and which just here is surrounded by a pipe of larger 








Fig. 7—DRILL IN PLACE OF SAFETY 


and 80 deg. in October, and it is very different to the 
elaborate arrangement on the Swiss side, where, for a 
rock temperature of 52 deg. Celsius at the same period, 
the cold-spray water for cooling purposes was derived 
from a 9}in. pipe, laid exclusively for this purpose, and 
built in masonry to protect it from the warmth of the 
tunnel atmosphere 

The 14in. air-pipe, which is carried along close to the 
roof, is, of course, lengthened progressively in keeping up 
to the heading as closely as possible. It delivers 1 cubic 
metre of air per second, or about 2120 cubic feet per 
minute. The force of the air as it arrives is not so 
great as to make it an unpleasant matter breathing in 
its orifice, and a few feet rearwards from its mouth 
the relative warmth there of the air is distinctly 
noticeable. 

At the heading, the Brandt hydraulic rock drills are 
mounted, to the number of three, upon a 12in. round 
thrust-beam, which is pivoted at the fore end of a low 
carriage and counterbalanced by along bar with bob- 
weight. This beam is swung round across the passage 
with its ends butting between two wooden blocks, which 
are then securely wedged against the walls. The hy- 
draulic rock-drilling machine consists of a large cylinder 
with piston which is advanced under water pressure for 
the feed of the hollow bit or cutter screwed to the 
mandril at its forward end, this latter being driven 
through worm gearing by a couple of small bronze 
cylinders cast together and bolted above the feed cylinder. 
The pistons have a diameter of 17in. and stroke of 2}in., 
and themselves serve as valves at the two ends of the 
cylinders, the extremities of the latter being connected by 
crossed water passages, and the water released from each 
stroke can be discharged direct outside or into the hollow 
mandril boring extension and cutter, for cooling the latter 
and simultaneously washing out the bore hole in the 
stone. 

When the water pressure is cut off, the feed piston, 
relieved of the pressure, returns automatically into its 
cylinder. The hollow cutter is generally about 3in. out- 
side diameter, as also is the hollow boring extension, 
and both have respective lengths of 23in. and 30in., or 
more for the latter, according to the used-up condition of 
the cutter; the length available for boring is therefore 
about 4ft. 5in. The drills can be worked up to a speed of 
ten revolutions per minute, but the speed that is practic- 
able necessarily varies considerably with the density of 
the rock to be bored. The water pressure is also variable, 
as has been previously mentioned, ranging from 680 |b. 
to 1175 lb. per square inch. With the former pressure, 
while working in the friable anhydrite the total pressure 
on each cutter is 9000 kilos., or 3000 kilos. upon each of 
its cutting points. The water used in each cylinder 
averages one’ litre per second; and the total force 
employed for three sets of nine boring heads at the 
maximum pressure of 1175 1b. per square inch amounts 
to nearly 500 horse-power. 
boring heads is given in Fig. 4. There is for the service 
of the Italian end of the tunnel an equipment of twenty- 
four boring heads. The holes bored are ten or eleven in 
number for each lift, and in the order shown by the 
accompanying sketch, Fig. 5. 

It will be understood that all the holes radiate from one 
given transverse line, differing in this from some other 
systems of drills on columns, where widely varying 
angles are possible for the holes, and for the direction of 
the work of the explosive forces, 


Incidentally it may be noted that the celebrated | 
Ingersoll-Sergeant drill was tried in the tunnel for a little | Nitroglycerine, 83; octonitric cotton, 
| time; using more power for a given section of hole than | potassium, 10; cellulose, 2. 


A sketch of one of the | 


10 m., the number of lifts made then varying from six to 
eight per twenty-four hours, the quantity of material 
blasted at each attack ranging from 1 m. to 1}m. in 
depth—say 1°25 m. or about 4ft.—as the force of the 
explosion sometimes carries beyond the holes bored, and 
at other times occasionally leaving the tail end of a hole 

sible near the corners of the working. As the normal 
section at the advance is 3 x 2 = 6 square metres, the 
material removed at each lift is 6 X 1°25 = 7°50 cubic 
metres—or about 264 cubic feet. In the Antigorio 
gneiss the slowness of the boring limited the number of 
attacks per day to only three or four, and the daily 
advance was only 4 m. to 5 m. 

In the easily broken-up anhydrite the number of holes 
bored is the same asin the hard gneiss, it being considered 
as well, seeing the greater facility for working of the 
latter, to get as good a lift as the explosive will give. 

The operations at this point are depicted in the view 
made by flashlight, Fig.6. As soon as the holes are 
tinished the drill is hauled back to a place of security, as, 
say, at a distance of 300 m. close to the side of the tunnel 
or into a cross passage—see Fig. 7. The truck with the 





Fig. 8-CLEARING AWAY THE DEBRIS 


box of dynamite is then run forwards from a safe place 
in a transverse gallery 300 m. to 500 m. in the rear. 

This explosive was obtained, at the period under men- 
tion, from a depdt situated in the seventeenth transverse 
passage, away back at the long station pre iously 
described, where the store is replenished daily in quantity 
sufficient for twenty-four hours and brought there from 
the magazine upon a hand-pushed truck, as the Govern- 
ment regulations forbid its conveyance by train. 

A truck propelled by winches was previously used for 
this purpose, but, being very awkward to handle, hai 
been laid aside for the time pending considerable altera- 
tions—reduction of the gearing, «c. 

The holes, about 3sin. diameter, are now charged by 
means of along rod and gently tamped with a little of 
the mealy borings. Each paper packet contains } kilog. 
(11b.), and six packets are put into each hole, making 
60 lb. to 66 1b. for the whole series of ten or eleven. This 
dynamite, known as gum B, is supplied by the Societi 


di Esplodenti of Turin, and is composed as follows ‘- 
5; nitrate of 


The fuses are timed to 
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explode the charges at regular intervals of about one 
minute, it being found that a greater blasting effect is 
obtained in this manner than where they are discharged 
simultaneously. As portions of rock are often thrown 
for a great distance along the tunnel, the men at this 
point retire to a transverse passage and rest themeelves, 
or even go farther, into tunnel No. 2, and distant pro- 
bably 400 m. from the heading. The result of a dynamite 
explosion is much the same in any tunnel, nevertheless 
it is interesting to note its effect after the stillness of 
these confined quarters, where, also, work is stopped for 
a time, and this, then, is a formidable displacement of 
the air liable to disturb the equilibrium of the visitor and to 
carry away objects heavier than sou’-westers, and accom- 
panied by asudden depression of the ear tympanums. The 
succeeding perturbations of the air then pass with 
lessened effect upon the nerves. Occasionally, and pro- 
bably due to concussion, the whole of the charge has 
exploded together, causing a remarkable movement in 
he air. 
’ The instant after the discharge, the throttle of the high- 
pressure water main, extending up to within 6ft. or 7ft. 
of the heading, is opened, and the tunnel deluged with 
streams of water to condense the gases and cool the air. 
This pipe lies along the ground on the right-hand side of 
the tunnel, and has a thick, deeply-recessed end, pierced 
with fine holes. After the full number of rounds have 
been counted an interval of about ten minutes is allowed 
before returning to the work. The head of the tunnel is 
the first part to be entirely cleared of the fumes which 
creep along the tunnel to its deeply-flooded portion in the 
neighbourhood of the streams, where they hang about 
with ‘uncomfortable persistency for fully half an hour 
later. In the work of clearing, a breast work of the 
largest fragments is rapidly thrown up for loading, also 
by hand, on to the narrow heading trucks, while in the 
now freed space at the heading the pick is used here and 
there to bring down any ooegile portions and to shape 
the section somewhat. The trucks are brought up and 
taken away by horses to a distance of 200 m. to 300m. 
There are two of these small docile animals for each gang 
and one for each “attack,” working, like the men, eight 
hours. 

Our sketch, Fig. 8, gives a view of the heading at this 
moment. 








THE ELBERFELD SUSPENSION RAILWAY. 
No. II.* 


EvGen LanGen’s first patented idea corresponded 
exactly in principle with that embodied in the structure 
at Elberfeld and with that used in the short hill line at 
Loeschwitz, outside Dresden. Nevertheless, in the first 
project for Elberfeld he was persuaded, or constrained, 
by others to adopt a two-rail plan, each car having 
two bogies, and each bogie four wheels running on a pair 
of rails of narrow gauge. Fortunately, before it was too 
late, a series of experiments, made on a short line 
erected in the works of Zypen and Charlier at Kéln- 
Deutz proved that this design eliminated many 
of the peculiar advantages obtained from genuine 
single-rail suspension. The Loeschwitz line is rope- 
driven, and there are no horizontal curves, although 
there is comparatively sharp vertical curvature, the 
gradient at starting being much less than that ruling 
throughout the upper section. The line climbs 265ft. in 
height, and is only 830ft. long, the average gradient being 
thus 1 in 3-15. The supports are here central columns, 
while the two rails for the up and down lines are placed 
at the extremities of cantilever transverse girders. The 
two longitudinal rail girders are independent of each 
other. At Elberfeld, where only electric power is used, 
the two rail girders are lattice-bound together, thus 
making a platform of great horizontal rigidity, which 
platform forms the Jower flange of « deep girder slung at 
intervals of about 100ft. from the cross girders of arched 
supports. The roof of each car is hungat each of two points 
from a small bogie frame, each bogie carrying a motor and 
two double-flanged wheels of 3ft. diameter running tandem. 
The rail is round-headed, and the wheels, bogies, and 
car bodies are free to swing crosswise round the longitu- 
dinal horizontal axis formed by this rail head. As a 
matter of fact, the cross.swing takes place by the wheel 
tread rolling transversely across the rail, so that at each 
point of the swing the axis of rotation lies on the rail 
surface, not in the geometrical centre of the circle to 
which the’rail head is rounded in cross section. This 
point is a matter of some importance in the theory of the 
resulting mechanical action. 

This Langen system is the only really single-rail design 
that has ever been either tried or proposed. In the Behr 
design proposed for the Manchester-Liverpool high- 
speed railway, as to which there has been expressed 
several times in this journal the opinion that the pro- 
babilities are against its ever being carried out either 
successfully or unsuccessfully, the gravity load is indeed 
carried on one rail, but there are four other guiding side 
rails, which take all side shocks and side pressures due 
to wind and to centrifugal force in curves. This is, 
therefore, a five-rail system, which multiplies by 2} the 
known difficulty of keeping the two rails of ordinary tracks 
accurately to the same centre of curvature in curves. 
The Langen plan eliminates entirely all difficulty in the 
gauging or adjustment of rails together; there is only one 
rail which has no neighbour with which it must 
co-operate in its mechanical action. This one rail 
does all the carrying, driving and guiding work, and is 
entirely independent and self-dependent in doing it. 
This is the first, perhaps the most important, advantage 
possessed by the system. In all other systems the want 
of accurate co-operation between the rails sharing the 
above duties, arising firstly from the difficulty of secur- 
ing right along the track the accurate horizontal and 
vertical gauging in the original laying, and secondly from 
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the impossibility of maintaining the original gauging 
for any long period, is responsible for most of the 
side shock and oscillation, for the consequent sinuous- 
ness of the path followed, for the wheel flange grinding 
which is the necessary accompaniment of this sinuosity. 
The feasibility of a true genuine monorail is thus clearly a 
matter of great practical importance, yielding an advantage 
not to be sneered at, and not lightly counterbalanced. 
All engineers will admit that it is side shock more 
than anything else that limits the practicability of 
high speed. We have as yet no personal expe- 
rience of high speed on the Schwebebahn at Elberfeld, 
but we can testify that at 28 miles per hour on a sharp 
curve side shock is completely non-existent, and that, 
standing in the car while traversing the curve at this 
speed, one can detect no side force of any kind due either 
to shock, centripetal acceleration, or any other cause. 

The second characteristic peculiar to this Langen 
suspension track lies in the manner in which centripetal 
guiding force is supplied round curves. In ordinary 
railways this is supposed to be provided for by rail cant 
or super-elevation of the outer rail. ‘he theory is that 
the tangent of inclination from the horizontal of the 
plane containing the two rail surfaces equals the ratio of 
the centrifugal force to the gravity load. Taking the 
speed V in miles per hour and the radius of curvature R 
in feet, this ratio is V? + 15 R. The American 
measure of curvature—namely, by deflection instead 
of by radius—is perhaps more useful. Taking the 
deflection A in inches on a 10ft. length of curve, 
this being the same as the versine on a 20ft. chord, the 
above ratio is V2 A + 2000. Thus, even at 30 miles per 
hour round a 800ft. radius curvc—a 2in. per 10ft. detlec- 
tion—the ratio is 1, or the super-elevation of the outer 
rail on a 4ft. 84in. gauge should be over 53in. It should 
be 223in. for 60 miles per hour. These figures illustrate 
the extreme feebleness, approaching imbecility, of our 
super-elevation theory. Our grandfathers were not 
imbecile when they first applied it, because they did not 
use sharp curves, and seldom attempted much more than 
20 miles per hour. For less than 40 miles per hour on a 
300ft. curve the cant would need to be so great that if the 
train stopped on the curve, it would slip sidewise, in spite 
of the highest friction ever afforded by dry, clean rail sur- 
faces. On the same curve, with proper cant for some- 
thing like 50 miles per hour, the train, if it stopped 
running, would actually tip over the inner rail, because 
of its centre of gravity passing over and beyond this rail. 
At all lower speeds than the correct one there is hori- 
zontal thrust on the outer rail. Although entrance or 
transition curves are now often used, the cant cannot 
practically be varied correctly in adjustment with the 
variation of radius, so that on entering curves side shock 
is inevitable. 

When the cant, the curvature, and the speed exactly 
correspond according to this theory, the resultant of the 
weight and the centrifugal force presses the rails normally 
upon the transversely inclined sleepers and road surface, 
so that there is no tendency to shift sidewise either the 
rails on the sleepers or these latter upon the ballast. 
Actually, in the absence of this exact theoretical corre- 
spondence, this tendency to side-shifting arises and is 
resisted by the spike or chair bolting to the sleeper, and 
by the burying of the sleeper in the ballast. This Jatter 
affords no solid anchorage, and shifting of the sleepers 
along with disturbance of the ballast and the gradual 
wreckage of the road is the unavoidable consequence. 
Hence heavy costs in road maintenance. It is the irregu- 
larity of the rails in the partially wrecked condi- 
tion of the road which causes the shocks that 
damage the rolling stock and afford discomfort to the 
passengers. When the rail cant is correct for the speed 
and curvature, the floors and seats of the carriages take 
the same cant—except for a small side swing permitted 
by the springs—and their normal pressure upon the feet 
and bodies of the passengers has precisely that correct 
horizontal component towards the centre of curvature 
necessary to furnish the centripetal force that will guide 
these passengers to travel in the same curve as that 
followed perforce by the carriage and seats they rest on. 
Moreover, the resultant of the weight and this centripetal 
force is so inappreciably greater than the normal weight 
alone, that the increase is not felt. This resultant passes 
through the body of the passenger along the same line as 
when the carriage runs on a straight rail, and when 
therefore, the weight alone is resisted by the pressure 
of the seat. In the absence of this correct cant, 
however, the body of the passenger does not follow 
the same curve as that run by the carriage, and, 
indeed, is guided into a curved path only by newly 
and suddenly arising side pressures exerted by the 
seat arms or side walls or by the friction of the seat upon 
the thighs, which, not being directed through the centre 
of mass of the body, produce transverse overturning 
moments and rotations, throwing the head away from 
the centre of curvature which it is desired to approach. 

The relative importance of the correct curvilinear 
guidance of the head and of the stomach is various in 
different human beings; but the important point to 
notice here is that the Langen mono-rail affords correct 
guidance to both automatically and continuously, how- 
ever the rail curvature and the car speed may vary. The 
one rail can be given no cant, but the whole car hanging 
from it swings of itself always to the right angle. In one 
of the German publications on the subject this automatic 
adjustment is likened to that of a bicycle and its rider in 
rounding a corner. The analogy is not correct. The 
tilt given by the cyclist to himself and his machine is 
the result of conscious and intelligent practice in the art 
of balancing which only becomes sub-conscious—but 
none the less nervous and cerebral—by the cultivation 
of habit. Langen’s cars behave in this way the first 
time they run on a curve and without any training, and 
as a consequence of mechanical laws they cannot help 
obeying. The car is guided from above. On the curve 
its roof is pulled over towards the centre by side pres- 
sure of the overhead rail upon the wheel flanges. Its 





body and floor simply do not follow the roof until the tilt 
is euch that the horizontal component of the inclined pull 
from centre of whole mass to rail edge is sufficient to 
pull the mass, whatever it be, towards the curve centre 
at the rate prescribed by the travelling speed, whatever 
that may be. Thus at the beginning of a curve the car 
body follows a flatter curve than does the rail and the 
bogies. The difference of the two curves means 
geometrically an increasing tilt of the car as a 
whole, and this means dynamically an_ increas- 
ing horizontal component of the suspending pull. 
This increasing central pull produces sharper curvature 
in the path followed by the centre of mass of the car, and 
this sharpening of the curvature continues until the two 
curves are of the same radius, when there is no further 
cause of further increase of tilt of the car, so that through- 
out the rest of the curve, if it be uniform, the car and 
the rail follow exactly identical paths. 

This simple and beautiful ground theory requires three 
slight modifications to make it exact and complete. 
Firstly, during the entrance or transition period up to the 
time at which the correct car tilt is reached, the rail 
applies to the wheels and bogies a horizontal force not 
quite corresponding with weight multiplied by the tangent 
of the angle of car tilt, but slightly in excess of it. This 
slight excess, multiplied by the height of the rail above 
the centre of the car mass, gives the turning movement 
producing the rotation resulting in the necessary tilt. 
The excess is very small, but transverse angular 
momentum thus acquired during the increasing tilt 
would carry this tilt beyond the true position of 
equilibrium if it were not damped out by fric- 
tional or other similar resistance. A resistance of this 
sort is furnished by the wheel flange grinding on the side 
of the rail head during the tilting. Secondly, this 
rotational moment is transmitted through two fairly 
flexible plate springs, and, especially when the shackle 
joints of these springs do not move with frictionless free- 
dom, the result is occasionally to set up a small gentle 
transverse oscillation, which, however, produces not the 
least uncomfortable sensation. This appears to be due 
to a slow, wavy, dancing upon these springs; and Herr 
W. Schmitz, the manager and chief engineer of the rail- 
way, isat present engaged upon a new construction of 
bogie which will prevent this oscillation. In the pattern 
at present in use the tilting is first given to the bogie 
frame, and this in turn, through the two plate springs, 
impresses it upon the car body suspended by these 
springs. In this action one spring becomes more and 
the other less deflected than in normal straight running, 
and their recovery towards equal deflections sets up the 
oscillation. 

In the third place, during the tilting the tread of the 
wheel and its two flanges do not embrace closely the 
rounded head of the rail, and therefore do not rotate 
round it as does a sleeve round a shaft, but do so by way of 
the tread rolling sidewise upon the rail. This rol! carries 
the point of contact away from the centre of the rail 
towards the centre of curvature. The line of the suspend- 
ing pull from car centre to this point of contact becomes 
thus inclined at a slightly greater angle than that of the 
car itself, thus providing the needful centripetal force at 
a slightly less tilt of the car than indicated by the theory 
which takes no account of this side rolling of wheel on 
rail. If a very wide rail and a correspondingly wide 
wheel tread could be used, this rolling might be used to 
greatly diminish the actual tilt of the cars in rounding 
curves. Such a result would, however, be undesirable, 
even if practicable, because the inclination of the 
suspending force would then be procured without the full 
corresponding inclination of the car floors and seats, so 
that the passengers would feel the centripetal accelera- 
tions more than they do with free suspension round the 
centre of the rail. 

The explanation given above shows that the hanging 
car makes its own transition curves; it does not follow 
closely or suddenly any changes of curvature in the rail 
from which it hangs. Transition curves in the laying of 
the rail therefore are not of such extreme importance 
here as in ordinary railways, where, by the by, they are, 
in common practice, neglected; their advantages would 
be to some extent obtained automatically without the 
rails being actually set to them. On the other hand, at 
least one engineer has thought that a proper adjustment 
between the normal speed of travel, the natural period of 
transverse swing of the car, and the shape of a transition 
curve to be given to the rail, would ensure total absence 
of oscillatory swing and steadier running; and he has 
studied the problem of the correct shape of transition 
curve to apply. We do not think it needful to follow 
him in this calculation, not only because he seems to 
have overlooked the fact that the car itself forms its own 
transition curve, as stated above, but also because in our 
frequent runs over the line we have noted that the to- 
and-fro swings of the carriage are caused by no means 
alone at curves. In fact, they arise very seldom; they 
are to some extent due to gusts of side wind, and most 
curves are passed without any at all. Of course, the 
centrifugal force causes side pressure on the rails, but 
these are bolted to a rigidly built steel structure, and no 
maintenance of way costs arise as in the case of a loose 
ballast foundation. 

Again, the guidance-resisting sinuosity in the running 
motion upon rails, which is the béte noir of loco. super- 
intendents, is admitted to be ineffective in proportion to 
the ratio of rail gauge to bogie wheel base. Now, in the 
Langen system the gauge is zero, the two only wheels 
running tandem on one rail, and the above ratio is, 
therefore, zero; so that, in this one respect, the guidance 
is as perfect as it can be. 

A very important characteristic of suspension rail- 
ways of the arched Langen type is that they need 
cost little for occupation or disturbance of land. Thus, 
at Elberfeld-Barmen, neither for the river stretch nor 
for that along the street has any payment been 
made for land except the £5 per arch foundation. 
These foundations are small affairs; they lie at the sides 
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of the river and of the road; and their building creates 


| to the wrecks which diversify the scenery of Table Bay. 


no interference. with traffic, and very little disturbance of |SOUTH AFRICA FROM AN ENGINEER’S | But Sir Gordon Sprigg and Mr. Douglass will have to 


pipes, ke. It is proposed to use this system in connec- 
tion with ordinary surface railways by building the sus- | 
ended railway over the other, the same ground forma. | 
tion width serving for both. In this way the entrance to | 
large city stations, where extra ground is difficult or im- 

jossible to obtain, may be well-nigh doubled, the over- | 
head lines serving either local passenger traffic, or, if 


| save their faces on this occasion. They will have to 


POINT OF V ; : 
TEW. | do just enough harbour work to disguise the fact that 


VilIl.*—THE FUTURE LIVERPOOL OF CAPE COLONY. | their progressivism is merely an empty name. Thus it 


Peay eee es eae will come about that they will pass a vote for a few 
; int sap cea | hundreds of thousands of parc Bers instead of some 
SaLpanua Bay, Cape Coxony, October 6th. | millions, for harbour improvements at Capetown, and 

In a recent article I dealt fully with the proposed | they will put off as long as ever possible the making of a 

e Bay harbour. I have a| harbour worthy of the name in Table Bay. 


carried long distances, serving special express traffic elaborate extension to the Tabl 


between large centres of population. The road 
over the surface railways are passed overhead by the | view of the prospects 
suspended railway, to which a fairly steep gradient on | the immediate future. 


bridges | growing suspicion that I took rather too optimistic a 


On previous occasions I have pointed out that most of the 
of this work being put in hand in | industrial progress in the western portion of Cape Colony 

Something, of course, will be done. | at the present day is due to the initiative of the private 
individual and not to that of the Government. Thus it 








either side of such a crossing is no difficult obstacle. 


But instead of voting the 34 millions necessary for the 


It should also be noted that the platform to which | complete work, or a substantial portion of that sum, it is | is that a practical solution of this harbour question has 
passengers have to climb from the street is at a lower | now expected that from time to time small amounts will | been found by local business men who have been driven 
Jevel than in other forms of elevated railway ; and that | be doled out, and the improvements effected on that | to desperation by the losses to which they have been put 
the inspection and repair of the road is less interrupted | hand-to-mouth’principle which has so often proved itself ' by an apathetic Government. Itis perhaps characteristic 
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ALONGSIDE NATURAL QUAY, SALDANHA BAY 


by the passage of trains because of the cars passing | to be the least efficacious and most expensive of all ; of this Colony that during its successive occupation by 


underneath the road. 

Finally, it should be mentioned that experience at , 
Elberfeld proves that the noise from this railway is less 
than from other competing systems. The continental 
street tram with its collecting “bow” or “ biegel” 
creates a shriek much sharper than does ours with our 
roller trolley. The collector of the suspended railway 
emits no noticeable sound, and the aérial vibration from 
the whole structure lies, in amount, somewhere between 
that coming from bow and trolley trams. Besides aérial 
vibrations, surface railways also cause vibrations of much 
greater energy through the earth, and these, although 
they are not everywhere perceived as sound, develop, in 
unfavourably situated buildings, trembling in the walls 
and floors of more annoying character than the aérial 
disturbance. In respect to earth trembling, that caused 
by the suspended railway is very markedly less than that 
coming from street tramways, whose speed and carrying 
capacity is much less, while it is insignificant as com- 
pared with that emanating from the ordinary surface 
heavy traffic railway. The vibrations from the suspended 
railway do not reach the earth foundations except after 
passing along a girder through an average length of 25ft., 
and then down the whole length of the arch columns. In 
the course of this lengthy transmission it appears to be 
almost wholly dissipated. 








Tue AtLantic Linger Crry oF RomxE.—The fine-looking, but 
never too profitable, Atlantic liner City of Rome—built of iron at 
Barrow in 1881 for the Inman Line, but never taken over by that 
company—is at last to meet with a melancholy end. She has, 
since her rejection by the Inman Company, been utilised by the 
Anchor Line for Atlantic surnmer service, but laid up at Greenock 
during the winter months. Now eventbis measure of participation 
in the trade for which this twenty-year-old vessel was originally 
built is denied her, owing to the advent of the new twin-screw 
Columbia, of the Anchor Fleet, which is doing excellent service. 
A short time since the City of Rome was purchased by M. Man- 
gebau, of Amsterdam, at a price, it is said, of £17,300, for breaking- 
up purposes. On the 27th inst. the gentleman in question arrived 
in Greenock to take charge of his purchase, bringing with him a 
navigating crew of fifteen, a pilot, and three engineers ; and the 
City of Rome left the James Watt Dock on 28th inst., in tow of 
the Dutch tug Zwarte Zee, her destination being Rotterdam. 


RAILWAYS AND TRADERS,—A piece of good news has reached 
engineers and iron and steel masters in the Midlands this week to 
the effect that by an arrangement just come to the London and 
India Dock Company is prepared to accept traffic in the iron and 
steel list, class C, and intended for shipment through its docks, 
viz,, the Royal Albert, the Royal Victoria, Tilbury Dock, and the 
West India Dock, and consigned to them direct, at an all-round 
rate of 2s 6d. per ton. That is to say, the consignors of iron and 
steel in the Midlands would pay the railway companies 10s. per ton | 
for lots of four tons and upwards, and would pay the dock company, 
which takes delivery of the traffic in its own sidings, a further sum 
of 2s, 6d. per ton, making a through charge from the Midlands 
and delivered f.o.b, London of 12s. 6d. per ton. As the present 
railway rate for four-ton lots delivered f.o.b. is 15s. per ton, it will 
be seen that the traders gain a distinct advantage. 
this is a case where the railways and dock authorities have agreed 
upon some mutual concession in the interests of heavy traffic. It 
night be hoped that this concession might be taken as an indica- 
tion that a more reasonable spirit might also be displayed by 
the railway companies in connection with the question of ‘owners’ 
risk,” but we are without any definite information that this is so. 
In fact, the two matters are probably quite distinct, and the latest 
information in regard to the ‘ owners’ risk” subject cannot be said 


to be reassuring from the point of view of consignors, 





Apparently | 


methods. 

As recently pointed out, the Bond—that is to say, the 
Dutch farmer—rules Cape Colony to-day. Sir Gordon 
Sprigg has become the tool of this retrogressive element, 
while still posing as a “progressive” premier. The 
short-sighted Dutch farmer says, “ What is the use of 
sea ports to us? Our interests lie in the interior. If the 
Government want to throw money about let them throw 
it all tous.” And Sir Gordon Sprigg smiles and says, 
“Of course. Provided that you never describe your- 
selves as loyalists, and will keep me in office, I will do 
anything you like.” And his Commissioner of Works, 


Portuguese, Dutch, and British, there should have existed, 
unutilised, an almost ideal natural harbour within 60 miles 
of Capetown—a harbour of which a very large portion is 
entirely land-locked, and of which the whole is effectively 
protected from the dreaded nor’-wesiers and south- 
easters which ravage this coast; a harbour so large that 
it could contain at one time in perfect safety ten times 
the total of the ships that visit all the ports of South 
Africa to-day; a harbour with so much depth of water 
and natural wharfage that, without excavation or dredg- 
ing, ships drawing 15ft. and 18ft. can be moored alongside 
its coast line. 
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the minister who is responsible for industrial progress, 

| says, “ Have I not told you, my friends, that I regard any 

| expenditure on harbour extension as money thrown into 
| the sea?” 

So trade is driven away from Capetown to the eastern 

ports, ships carrying cargo for this place pass on and take 

it elsewhere, or back whence it came. Others refuse to 


take cargo for Capetown at all, while many of the ships | 


which stick to the place have to wait for months before 
they can discharge, until sometimes they are blown 
ashore in one of the oft-recurring storms, and are added 


* No, VII. appeared October 24th, 





Its existence and possibilities have long been appreci- 
ated by men who have visited the place. It was dis- 
covered by the Portuguese in 1503, explored by the Dutch 
in 1652, and warmly commended to the British authori- 
ties by Captain Percival in 1796. Twenty years ago 
General Sir Edward Brabant, when inspecting the local 
reserves, heard complaints from the farmers as to how 
their prospects were hampered by the absence of a means 
of getting rid of their produce. The Government would 
not build a railway, and the prices of their goods were 
fixed at a ridiculously low figure by an enterprising 
capitalist who had the monopoly of their trade, and who 
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owned the only sailing ships which plied between this 
port and the outer world. 

“Why do you not develop Saldanha Bay?” asked 
General Brabant. And now at last Saldanha Bay is to 
be developed. For years past, while ships have been 
wrecking themselves in and around Table Bay, the 
Government have found no better use for Saldanha Bay 
than as a quarantine station, and it is a marvel that our 
Admiralty, who have been and still are spending large 
sums of money on Simon's Town, in False Bay, 
with a view to making it a tolerably safe harbour, 
have not pitched upon Saldanha Bay as a ready- 
made naval station. Yet such is the case. During 
the last few years the merchant ships of various lines, 
unable to obtain any sort of accommodation at Capetown, 
have been forced to use Saldanha Bay for purposes of 
debarkation and transhipment. Thus it is that the 
importance of developing the place has gradually 
impressed itself on the community out here. The 
Government, of course, would take no steps in the 
matter. ‘It may bea very fine harbour,” they main- 
tained, and with a narrow-minded logic they continued, 
“If that is the case, it is all the more reason why we 
should not raise up a formidable rival to Capetown in its 
immediate vicinity.” They cannot admit the broad 
principle that the more and the better ports a country 
may possess the better for the commerce of that country. 
People with vested interests in Capetown will not admit 
that it is preferable to retain in their immediate neigh- 
bourhood trade which they cannot cépe with themselves 
rather than let it go to the eastern ports. No assistance 
or encouragement was expected from the authorities, and 
it was not forthcoming. Necessity, however, breaks 
down most barriers, and a syndicate was formed for the 
purpose of exploiting Saldanha Bay. They did not ask 
the Government for money. They purchased their own 
ground, and asked merely to be allowed to develop the 
place on their own lines. They would build the railway 
at their own cost, and the Government could take it over 
if they found it advisable to do so when made, or subse- 

uently. They merely applied for the right to do at 
their own expense work which, in almost any other 
colony, the Government would have been only too 
anxious to carry out on its own account. 

At last the Government have been roused into taking a 
sufficient interest in the matter to go and have a look at 
the place, and for that purpose the s.s. Norham Castle, 
of the -Union-Castle line, was chartered-by them, and a 
Parliamentary and Press picnic, in which I am taking 
part, is now in progress. 

‘We are a large and motley gathering, and among us 
are to be found politicians of every shade of opimion. 
The most ardent loyalists, the most rabid suspensionists, 
are hobnobbing with the most virulent members of the 
Bond. ‘Rebel’ members from up-country constitu- 
encies, who have never seen the sea except from Adder- 
ley-street, have braved the perils of the vasty deep for a 
few hours, and are breathing an atmosphere of indus- 
trial progressivism—to be carried on at someone else’s 
expense—which is quite exhilarating. And to-day on 
landing we passed through a triumphal arch bearing the 
vague description “ Welcome to: Sir Gordon and his 
Party.” 

“This will do more towards cementing the friendship 
between politicians of all opinions than anything that 
has happened of late years,” said a Bond politician to 
me. 

I fancied that I followed his logic, for the satisfactory 
carrying out of an enterprise of this sort out here requires 
a good deal of “ engineering,” but as that is a question of 
political engineering, it does not come within the scope of 
my inquiry. Suffice it to say that itis a foregone conclu- 
sion that a Parliamentary majority, drawn from both 
sides of the House, will be forthcoming in favour of the 
Syndicate, and that Saldanha Bay is to become a trading 
port. 

Nothing, we are told, in this world is perfect. Sal- 
handa Bay possesses one grave defect. There is no 
supply of fresh water, except that which is collected in 
tanks. The hills in the immediate vicinity have not a 
sufficient catchment area to provide the amount neces- 
sary for feedinga large community. The only practicable 
source for this purpose is the Great Berg River, which 
will have to be tapped at a point some 16 miles from its 
mouth and 35 miles from Saldanha Bay. This is, how- 
ever, a simple engineering problem which will merely 
"ost money. 

Herewith I am sending a map which I have prepared 
from one which has been issued by the Syndicate, and 
from other and more recent data. It will be noticed 
that, with the exception of a small portion on the 
western side, the Bay is entirely land-locked. The 
entrance is on the western side of the harbour, and 
is divided into two inlets by Marcus Island. The one 
lying north of Marcus Island is 1} miles wide, and 
though capable of admitting ships of the greatest draught 
in places, is not uniformly deep throughout its width. It 
is proposed to span this opening by a breakwater eventu- 
ally, and to utilise only the entrance which lies between 
Marcus Island and promontory immediately below it. This 
opening is two miles wide, with a maximum depth of 
84ft., and a minimum close to the southern shore of 36ft. 
The harbour proper includes all the water shown on 
the map eastward of a line drawn from promontory C, 
through Marcus Island, to the promontory, with the excep- 
tion of Salmander Bay, which is shallow and studded 
with islands and rocks. There is a further small harbour 
outside these limits, shown as North Bay on the map, 
between the points A, B, and C. 

The only artificial wharfage accommodation at present 
possessed at this place is a small rough wooden jetty at 
E, but the whole of the land on the coast line C D E 
drops almost sheer into the sea. I am sending you a 
photograph which gives a practical demonstration of this 
fact. by showing a steamer which draws 18ft. moored 
alongside the shore line C D, and another photograph 
showing the nature of that shore line. To put the matter 





in another light, throughout the whole of the line C D E, 
a distance of nearly two miles, and especially along 
that natural breakwater CD, there exists a ready- 
made wharf, which, with but little artificial aid, can 
be made to accommodate ships of the largest tonnage. 
Along the easterly line of the bay the coast is shelving 
gradually into the sea with a sandy beach and some 
boulders. I believe [am correct in stating that there 
are no sandbanks in the harbour, but in any case, there 
is no bar, and throughout three-quarters of its area the 
soundings give from 30ft. to S0ft. of water. At present 
there is no township except a few straggling houses, 
mostly of the crudest type, which I have marked as 
Houtjes Bay fishing village. 

The country round is devoid of trees, but the Syndicate 
have already started a forest nursery, supplied from the 
Government Forest Department's nursery at Tokai, and 
the results seem to point to success. Farming is carried 
on all round this district in the same lethargic manner 
that is usual in Cape Colony, and this has been further 
checked hitherto in this particular district by want of an 
outlet for produce, as Si ane above. The country, 
however, from an agriculturist’s point of view is ex- 
cellent, especially for cereals, of which there is a dire 
want all through South Africa. 

The only water supply here is the rainfall, which in 
itself is sufficient for irrigation purposes, but would be 
too precarious for supplying a large community. Owing 
to its proximity to the coast, nothing but brackish water 
is obtainable from wells in this district. ~ 

This difficulty, however, as stated above, is to be over- 
come by the Syndicate, who propose to tap the Great 
Berg River which runs—from east to west—north of 
Saldanha Bay. The hinterland is undulating, but not 
steep, and the nearest existing railway is a 2ft. gauge 
line at Hopefield, 22 miles from the Bay. On reference 
to the small key map it will be seen that the Hopefield 
line joins the main Cape Government system at Malmes- 
bury, where the standard gauge is 3ft. 6in. 

In the first instance the Syndicate will build a line 
from Saldanha Bay to Hopefield, and as they propose to 
adopt a 3ft. 6in. gauge, it is clear that this line will only 
be a preliminary step, and that they intend ere long to 
tap the main line system on their own account at another 
point, and thus obviate the transfer of goods at Hope- 
field, and again at Malmesbury. 

I have shown by cross bars on the map the property of 
the Syndicate, whose full title is the Saldanha Bay 
Harbour and Estates Company, Limited. It will be seen 
that while they possess some 2000 acres of what may be 
considered the pick of the place, there is any amount of 
other valuable property in the neighbourhood. A great 
portion of this is Crown land, and the remainder is held 
by a number of private individuals. There is plenty of 
stone and materials for brick-making, and it is clear that 
a tenth of the money expended on this place would suffice 
to produce a far better harbour than could ever be made 
at Capetown. 

In the early days Saldanha Bay will only serve to 
absorb the traffic with which Capetown for one reason or 
another cannot deal. But there can be no question that 
when once the fresh-water problem has been solved, and 
the place has been linked by railways—not as at present 
suggested, but as later on will become necessary—running 
northwards to the interior, it must divert the traffic from 
Capetown to itself. And one can well foresee, though it 
is looking a long way into the future, that Capetown will 
have no further raison d'étre as a shipping port, except 
for purposes of supplying that limited area which is 
known as the Cape Peninsula. This will not be entirely 
the fault of the Government, but to the accident which 
during all these centuries has given a fictitious import- 
ance to Capetown with its very bad harbour, while 60 
miles north of it Providence had placed one of the best 
natural harbours that is to be seen in the world. 








TANK ENGINES FOR NORWAY. 

Ovr supplement this week gives longitudinal section and a 
plan of one of two very powerful locomotives constructed by 
Messrs. Kerr, Stuart and Co., Ltd., California Works, Stoke- 
on-Trent, for the Dunderland Iron Ore Company, Norway. 
Messrs. Kerr, Stuart and Co, havelong enjoyeda high reputa- 
tion as makers of light locomotives for every country under 
the sun. The Norwegian engines are, we believe, the heaviest 
they have yet made, being, indeed, exceedingly powerful 
engines, with a large heating surface and small driving 
wheels. It isa remarkable fact that these engines were built 
between July 12th and September 15th—that is to say, in 
two months. Deducting Sundays and holidays, the actual 
working time was fifty days. There was very little overtime 
and very little Sunday work. The whole performance reflects 
the highest credit on every member of the staff, and the men 
employed. Every drawing had to be made ; every plate, bar, 
bolt, and rivet had to be ordered. That it may be quite 
clear that these engines have not been ‘‘ thrown together ’’ 
without thought for design, material and workmanship, we 
give in detail the specifications to which they were built. 
It appears to us to have been sufficiently exacting. We can 
bear personal testimony to the extremely satisfactory 
construction and general excellence of these two engines. 


Specification for two side tank locomotive engines, Nos. 805-6, 
16in. cylinders, 20in. stroke, 4ft. 8hin. gauge. 

The general style of engine as shown on drawing No, 8589. 

Six wheels coupled with leading and trailing Bissel trucks, 
having 6in. total side play to allow of the engine passing 
round 260ft. curves. The cylinders are firmly bolted 
to the framing, and the boiler is quite independent of the 
= parts, expansion being allowed for at the fire-box 
end. 
Cylinders to be bored accurately to 16in. diameter and 
slightly bell-mouthed at either end, all fitted surfaces planed, 
and bolt holes dtilled and- rimered when fixed on fram- 
ing, with 1}in. diameter turned bolts, which are to be a driv- 
ing fit. 

Pistons to be of solid cast iron fitted with two cast iron 
packing rings in each, and secured to piston-rod by a nut, 
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Piston-rods of stecl 2}in. diameter, secured to crosshead b 
a cotter and split pin. y 

Slide valves to be of cast iron, 
with steel valve spindles. 

Wheels to be made with cast iron centres fitted with rolled 
steel tires shrunk on and secured by lip and steel screws, Th 
coupled wheels to be 3ft. 3in. diameter, and the Bissel Wheels 
to be 2ft. 3in. diameter on tread by 5in. wide and tin. thick, 
The centre driving tires to be without flanges. Rigid wheel 
base 9ft., total wheel base 22ft. 

The coupled axles of Siemens-Martin steel 6}in. diameter 
journals Jin. diameter by 7jin. long. The Bissel axles 4ain, 
diameter, with journals 4gin. diameter by Tin. long. . 

Axle-boxes of cast iron with gun-metal bushes, to be 
planed and fitted to axle-box guides, which are to be firm| 
bolted to the frames by pce bolts and nuts. 7 

Connecting and coupling to be of mild steel, fitted with 
gun-metal bushes, adjustable. Connecting-rod, large end 
3fin. diameter by 4jin. long ; coupling-rod, large ends, 44in 
diameter by 3jin. long; coupling-rod, small ends, 3%in, 
diameter by 3in. long. si 

Crank pins of special steel. 

Link motion of mild steel, casechardened, and of most 
improved construction. j 

Ordinary link motion, with lever reversing gear. 
motion pins 1jin. diameter. 

Crossheads of crucible cast steel, with slide blocks of gun. 
metal, arranged for easy adjustment. 

Excentric straps of cast iron, carefully fitted and cast 
to receive oil cups in proper position. Pulleys in halves 
secured by bolts. ; 

To have a cast iron steam regulator, with gun-metal double 
beat equilibrium valve, worked from the footplate, and jointed 
to a copper steam pipe placed inside the boiler, with cone 
joint to regulator, and flanged joint to tee pipe in smoke. 
box. 
Bs Bessemer steel, one to each cylinder, 4fin. wide by 2tin, 
thick. oa 

Framing to consist of two solid plates 14in. thick, running 
from end to end of engine, and strongly bound together, 
Length between buffer beams, 28ft. 6in.; extreme width, 
9ft. Ofin. 

To be fitted with the Westinghouse quick-acting brake, 
Also to have a powerful hand brake worked by a screw, the 
brake blocks to be of cast iron and applied to all the coupled 
wheels. 

To have the Vacuum Oil Company’s improved double-sight 
feed lubricator, with a connection to each cylinder, placed in 
the cab. Also to have a Furness lubricator connected to each 
cylinder barrel. 

Sand boxes to be placed two in front and two behind 
the coupled wheels. All four boxes geared to one handle, 
worked from the foot-plate. 

Boiler barrel of best mild steel plates jin. thick, each 
ring made in one plate, and all joints to be caulked outside and 
inside. The longitudinal seams to have double-riveted double- 
butt straps, lagged with wood and covered with sheet iron. 

Outer shell of fire-box to be of mild steel plates, front and 
back plates ,,in. thick, wrapper plate gin. thick. 

Front tube plate to be of mild steel }jin. thick, flanged to 
receive the smoke-box. 

Fire-box to be of best copper plates, the crown, side, and 
fire-door plates }in. thick, and the tube plate jin. thick. The 
roof to be strengthened by wrought iron girder stays, carefully 
fitted to front and back plates of fire-box. The roof bars are 
to be securely stayed to the external shell of fire-box by 
forged slings and turned pins. 

The remaining portion to be securely stayed to outside shell 
by lin. diameter screwed stays of copper 4in. apart, the 
thread being turned off between the plates. Heating surface 
in fire-box, 82:5 square feet. 

To have 160 solid drawn brass tubes, lin. external 
diameter, Nos. 11 to 13 w.g. thick. Heating surface, 771 
square feet. The tubes to be beaded over at the fire-box end 
and fitted with steel ferrules. 

The total heating surface will be 853-5 square feet, and the 
grate surface 15-5 square feet. 

To have an ash-pan with front and hind doors worked from 
the foot plate, the fire-bars of wrought iron 3in. deep of taper 
section Zin. to gin. 

Of cast iron, as shown. Height from rail to top of chimney 


accurately faced, and fitted 


All the 


11ft. 114in. 
To have two safety valves, 34in. diameter, Ramsbottom 
typ 


ype. 
Working pressure of steam to be 160 1b. per square inch. 

To have two No. 7 Gresham’s patent combination injectors 
of gun-metal throughout, fixed on the back of the fire-box, 
with solid drawn copper pipes. 

Tanks to be carried on each side of the boiler of fin. plates, 
and to contain 1639 gallons of water, and fitted with man- 
hole door and strainer. 

To have a neat cab over the engineman’s foot-plate, as 
shown, with teak sliding doors, side, front, and end windows, 
with tool-boxes arranged as seats for the driver and fireman, 
also a locker on top of the bunker with padlocks. 

The engine to be fitted complete with oiling apparatus, 
two sets of water gauges, a large deep-toned whistle, steam 
gauge, cylinder cocks worked from the foot-plate. All of 
best gun-metal, carefully tested. 

Brass mud plugs, 1}in. diameter, fitted in steel strength- 
ening patches at each bottom corner of fire-box. Brass 
plugs, Ijin. diameter, between each roof stay bar in back 
plate of tire-box, which is to have.a steel liner plate inside, 
yin. thick. Brass plugs, 1#in. diameter, in smoke-box tube 
plate, three above and three below the tubes. All plugs to 
be tapered 1 in 8, screwed eleven threads per inch. ‘To have 
two fusible plugs, 14in. diameter, screwed into the crown of 
internal fire-box. A brass-capped seating on the top of the 
barrel for washing front of copper tube plate. : 

Fixed on the back of the fire-box above the foundation ring. 

The firehole to be 15in. by 12in. inside measurement, with 
a sliding door worked by levers. 

The boiler to be tested to 2201b. per square inch, and the 
engine to be tested under steam before leaving the works. 

To receive three coats of paint, then properly lined and 
varnished in best locomotive style, with the letters D.I.0.C. 
in gold. : 

Furnishings to consist of firing tools, large and small oil 
cans, one hammer and seven spanners, two tube brushes and 
one tube scraper, a 17in. American type head lamp fixed in 
front of chimney, a water lifter and 30ft. rubber hose pipe 


for filling the tank, fitted on top of the left-hand tank, and 
one lamp for water gauge, and steam gauge. 

The engine-man’s platform to be of wood, with steel 
shovelling plate between the fire-box and bunker. 
. The engine to be fitted with Janney couplers ; also buffers 
and draw-gear to suit contractor’s wagons. 
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The weight of the engine empty, 34 tons 10 cwt.; in working 
m with coal and water, 48 tons. _ ; 

Diameter of cylinders, 16in. by 20in. stroke ; diameter of 
coupled wheels over tires, 3ft. 3in.; diameter of Bissel wheels 
over tires, 2ft. 3in.; rigid wheel base, 9t.; total wheel 
base, 22ft.; gauge, 4ft. SJin.; tank capacity, 1630 gallons ; 
fuel space, 120 cubic feet for three tons of coal ; total heating 
surface, 853°5 square feet; grate surface, 15-5 square feet ; 
tractive power, 18,700 lb. when cutting off at three-quarter 
stroke with full boiler pressure. f : 

" For shipment, to be taken down and coated with a mixture 
of grease and tallow, or varnish on polished parts, and care- 
fully packed in strong boxes bound with hoop iron, the 
various parts being marked and labelled to facilitate the 


erection. 


tri 








JOHN IMRAY, M.A. 


On September 29th Mr. John Imray died. His death will 

be regretted by a very large circle. John Imray was the son 
of the Rev. John Imray, of Longside, Aberdeenshire, and was 
porn at Peterhead on August 12th, 1820. He received his first 
education at the village school of Longside, and when thirteen 
years of age proceeded to Aberdeen to attend the grammar 
school there, and was soon successful in obtaining a scholar- 
ship at Marischal College, Aberdeen, where he obtained the 
mathematical scholarship, and subsequently his degree of 
M.A. 
i 1837 he proceeded to London, and succeeded in obtaining 
an entry into the firm of Maudslay, Sons and Field as a pupil, 
and commenced work there in May, 1838. Whilst at 
Messrs. Maudslay’s he assisted Mr. Field in preparing the 
drawings for the arrrangement of marine engine known as the 
Siamese? engine, which was considered a great advance at 
that time. 

During the latter part of the time he was at Maudslay’s, 
he was employed in his leisure hours by Dr. Reid in preparing 
drawings for the warming and ventilating of the new Houses 
of Parliament, &c. At the expiration of his apprenticeship at 
Maudslay’s, in May, 1842, he left that firm and began work in 
the ventilation office of the new Houses of Parliament, where 
he remained until 1850, assisting Dr. Reid in most of his 
work, and being specially engaged in arranging the ventilating 
apparatus in the Royal Yacht called the Royal George, and 
also in preparing the rooms of Buckingham Palace for 
the State balls, and the Opera House for the Queen’s State 


visits. 

About the end of the year 1845 matters were at a standstill 
at the new Houses of Parliament, as the architect and venti- 
lator could not agree, and Mr. Imray, having a considerable 
amount of spare time on his hands, was employed to a large 
extent in making surveys for railways during the railway 
mania of that period. He took levels for a line of rail- 
way in Essex and for the line between Rugby and Manchester, 
and often had to have recourse to tricks and subterfuges 
of all kinds in order to carry out his investigations in face of 
the strong opposition met with in many country places. 

In 1850 he joined Arthur Collinge in partnership in an 
engineering business at Lambeth, and during 1854 constructed 
a large number of engines for Messrs. Maudslay and Messrs. 
Penn for war vessels and gun boats required at that time. 

In 1857 he purchased Collinge’s interest in the said busi- 
ness, and carried it on on his own account until 1867. In the 
1862 Exhibition he exhibited several steam engines, and also 
a steam hammer which he had invented. From 1864 he com- 
menced to act professionally as adviser and expert in law 
cases connected with patents and machinery, and about 
this time he wrote a treatise on ‘‘ Practical Mechanics and 
the Steam Engine,’ which formed part of ‘‘ Orr’s Circle of 
the Sciences.”’ 

In 1867 he gave up his engineering business at Lambeth, 
and started as consulting engineer and patent agent in 
Great George-street, Westminster, and was then employed 
to repair the Lambeth Suspension Bridge. He gave certain 
suggestions to Mr. W. H. Barlow in designing the great St. 
Pancras Station. 

In conjunction with Mr. R. Richardson, C.E., he prepared 
plans for a canal to bring a supply of sea water to London, 
and for the formation of a light overhead railway from 
Islington to the City. For some time he took a — 
in an institute called the Inventors’ Institute, and acted as 
editor of the Scientific Review, and as such editor took a 
leading part in the controversy between Professor Wheatstone 
and W. Fothergill Cooke as to who really invented the 
electric telegraph, and it is believed that in consequence of 
his endeavours Sir William Cooke received the honour of 
knighthood. 

In the year 1871 he joined Mr. Abel—brother of the late Sir 
Frederick Abel—in partnership as consulting engineers and 
patent agents, in which business he took a very active part 
until a fortnight before his death. 

For many years he was employed as an expert in most cases 
of patent litigation, and among the principal cases may be 
mentioned the telephone actions, the Otto gas engine actions, 
the Westinghouse brake actions, railway signalling actions, 
and the Welsbach gas lighting actions. 

In the year 1882 the Institute of Patent Agents was formed, 
when he was elected vice-president, and the succeeding year 
was elected president, and devoted a considerable time to the 
successful formation of this Institute, and the obtaining of its 
Royal Charter. He was also a member of the Institution of 
Civil Engineers, of the Institution of Mechanical Engineers, 
and of the Royal Institution. 

He also took a keen interest in local affairs, and for six years 
occupied a seat at the Finchley Local Board, and gave con- 
siderable professional aid in the very extensive works for the 
sewerage of that parish. When the County Council Act came 
into force, he was elected by a considerable majority as one of 
the two representatives of Finchley for the first County Council 
of Middlesex, and was returned for the second County Council 
without opposition. 

When the Borough Council came into force he was returned 
2 — of the first members of the Borough Council for 

olborn. 








Dr. Line on Cotp StoraGE.—Dr, Carl Linde, the well-known 
Scientific discoverer, of Munich, will read a paper on “The 
Technical Application of Liquid Air,” on Wednesday evening; 
November 5th, before the Cold Storage and Ice Association at the 
Institution of Mechanical Engineers, the ball of which’ has been 
lent for the occasion. In the absence of the Hon. Alan de. Tatton 


Egerton, M.P., President of the Association, Mr. 'T. B. Lightfoot 
will preside. Communications respecting the meeting should be 
addressed to the hon, secretary, 19, Ludgate-hill, London, E.C, 





SIDNEY HOWE SHORT. 


ENGINEERS and electricians alike will hear with sorrow 
that Professor Sidney Howe Short is dead. He was born in 
Columbus, Ohio, October 8th, 1858, second son of Mr. John 
Short, a manufacturer, and Elizabeth Cowen his wife. 

From the public school of Columbus Sidney Howe Short 
passed to the Capital University, an institution of the same 
city, but soon left it to enter the Ohio State University, 
where he became a student under Professor Mendenhall, of 
the technological department, and an assistant in the 
laboratory. 

Like all inventors, he had shown mechanical ingenuity in 
his very childhood. At the age of twelve he was given the 
run of the disused laboratory of the Capital University. 
Here he passed his play-time, keeping it in entire working 
order. Before he was fourteen he was an expert telegraph 
operator, and had equipped his father’s house with a burglar 
alarm system and other electrical devices. Visiting the 
Centennial Exhibition at Philadelphia in 1876, he made a 
close examination of the Bell telephone apparatus, and dis- 
covered that the principle of articulate transmission there 
shown was practically the same as that which he had already 
put into operation in the laboratory of the State University. 
His own apparatus, however, had been used solely for the 
transmission of sound signals, and he had been quite ignorant 
of the fact that it would transmit articulate speech. Upon 
his return he perfected a long-distance telephone transmitter, 
which he patented and afterwards sold to the Gold and Stock 
Telegraph Company—now a part of the Bell Telephone 
Company. 

In 1878, two years before he graduated, he was elected 
Assistant Professor of Physics and Director of the Laboratory, 
the chair being vacated by Professor T. C. Mendenhall, who 
was leaving for Japan. Mr. Short graduated in 1880, with 
the degree of B.S., and immediately accepted the position of 
Professor of Physics and Chemistry and Vice-president of the 
University of Denver, Colorado. He developed these depart- 
ments so rapidly that in 1882 the work was found too much 
for one person, and he was relieved of the chemical depart- 
ment, in order that his entire time should be devoted to 
physical science. While in Denver, Professor Short invented 
a double reduction motor for street railways, and in 1885 he 
resigned his professorship, and concentrated his entire 
attention upon electric railway work. In June of 1889 he 
removed to Cleveland, Ohio, where the Short Electric Railway 
Company, of which the Brush Electric Company was a large 
shareholder, was formed to manufacture his railway machinery. 
In 1892 the Thomson-Houston Company bought out the 
Brush Electric Company, the Short Hlectric Railway, and 
later the Edison companies, thus forming the existing 
General Electric Company. In 1893 Mr. Short became 
connected with the Walker Manufacturing Company of 
Cleveland, Ohio. 

In December, 1898, Mr. Short sailed for Europe with two 
objects in view, one of which was to take a long holiday, and 
the other, which quickly submerged it, to complete the 
arrangements, which had already been under discussion, with 
Messrs. Dick, Kerr and Co., Limited, for the construction of 
works in England for the manufacture of apparatus under 
his patents. Since 1898 Mr. Short has held the position of 
technical director of the English Electric Manufacturing 
Company, Limited. 

Mr. Short during the past year was engaged upon plans 
which have recently been carried through for the erection of 
large shops in Paris for the manufacture of machinery under 
his patents. 

Professor Short was a fellow of the American Society for 
the Advancement of Science, a member of the Cleveland 
Electrical Society, the American Institute of Electrical 
Engineers, the Institution of Electrical Engineers in 
London, the Engineering Society of Liverpool, the New York 
Electrical Society. He was a member of the United States 
Electrical Congress in 1884 at Philadelphia, the Inter- 
national Congress of Electricians at Chicago in 1893, and the 
International Congress of Electricity in Paris in 1900. 

Over five hundred patents have been issued in his name in 
the United States and foreign countries, mostly on elec- 
trical machinery. 

He was married in Washington, D.C., July 26th, 1881, to 
Mary F. Morrison, a resident of Columbus; they had three 
sons and a daughter. Professor Short was only forty-four 
years of age at the time of his death, which was the result of 
appendicitis. 








ARCHIBALD HOOD. 





WE regret to have to announce the death—October 27th— 
suddenly, at his residence, Cardiff, of Mr. Archibald Hood, a 
director of the Barry Dock and Railways, and one of the 
leading coalowners of South Wales. Mr. Hood was in his 
eightieth year, and from 1860 had been identified in a special 
way with colliery enterprise in South Wales. 

He was born at Kilmarnock in the year 1823. His father 
and grandfather before him had been employed for many 
years at the Duke of Portland’s collieries, and when Archi- 
bald Hood was in his eleventh year he was put to work in 
attending to an atmospheric engine at a sinking pit, of which 
his father was manager. He next set himself to obtain a 
thorough knowledge and experience of matters connected 
with colliery working, and was eventually placed in 
management at a Glasgow colliery. There he did 
good work, and was next occupied in the development of the 
mineral field attached to the Dundyvan works. Here again 
he was successful, and steadily he made his way, becoming 
owner of a colliery near Glasgow, and eventually of others, 
until, before his fortieth year, he had won a distinction in 
Scotch mining. The possession of sound and capable 
judgment, marked him out as fitted to be a leader even in 
mining enterprise and government. 

When the Scottish capitalists with whom he had become 
identified had their attention directed to South Wales, and 
to the merits of its steam coal, it was decided to acquire 
mineral property there, and in 1860 Mr. Hood made his first 
appearance in the Rhondda Valley, and established the 
Liwynypia colliery, which from the first was a marked 
financial success. The Glamorgan Coal Company—for as 
such Mr, Hood’s company became known—opening Llwynypia 
in 1861, then an important sinking was begun at Gilfach, 
but this was in ‘‘ troubled ground,’’ and not at first satis- 
factory; the last great sinking was at Penrhiwper. 
The output of Llwynypia was 2000 tons daily, and this 
colliery was one of the earliest in advanced coke make 





appliances, figuring next to those of the Lewis-Merthyr, which 
had previously the advantage of the best mechanical ability of 
the district, that ot the late Mr. T. W. Lewis. Mr. Archibald 
Hood possessed greater energy than was needed, even in 
colliery development. He became identified with the South 
Wales Institute of Engineers, and eventually its president ; 
was associated with the Barry Dock enterprise, and after 
wards director; took an active part in the employers’ 
organisations in conflict with those of the workmen, 
and throughout clearly won appreciation for the sagacity 
of his judgment and the moderation of his policy. He 
had of late, since the retirement of Sir W. T. Lewis, taken 
the position of chairman of most of the associated owners’ 
meetings, and was to have presided at the important inter- 
view on Monday, when the colliers’ programme of a substitute 
for the sliding scale was to have been discussed. But on 
Monday slight indications of heart failure showed themselves, 
and about noon he suddenly breathed his last. 








WILLIAM SIMONS. 





Tuer death is announced of Mr. William Simons, founder 
of the well-known firm of William Simons and Co., ship and 
dredge builders, London Works, Renfrew, a firm which enjoys 
the distinction of being one of the oldest on the Clyde. Mr. 
Simons, who was in his 81st year, had for many years with- 
drawn from any active share in the business at Renfrew, and 
had, indeed, so completely retired from business affairs of any 
kind that to many actively employed in shipping and ship- 
building the intimation of his death will come as a revela- 
tion of his having been in life. The evening of his days has 
been spent in retirement at his residence at Tighnabruaich, 
in the Kyles of Bute, and at other Clydeside resorts, varied 
by occasional yachting excursions. His death took place on 
Sunday last, and his burial in Greenock Cemetery on Thursday. 
He belonged to a Greenock family, and it wasat that port, on a 
site now occupied by Victoria Harbour, that his relations 
began the business of shipbuilding, in 1810. In the course of 
time, and after he had succeeded to a share in the business, 
he transferred the yard to Whiteinch—where the well-known 
but now extinct dredger-building firm of Thomas Wingate 
and Co. was then in full swing—and thence to London 
Works, Renfrew, where in 1860 he was joined in partnership 
by Mr. Andrew Brown, who had had a unique training as an 
engineer, and who has since, together with his sons, 
enormously developed the business. The firm of Simonsand 
Company early in its history began dredger building, but it 
was in 1860, when work was started at Renfrew, and Mr. 
Simons was joined in business by Mr. Brown, that dredger and 
barge building became the outstanding speciality of the firm 
which it has ever since remained. In 1861 they turned out the 
first hopper barge propelled by steam power, this being to the 
order of the Clyde Navigation Trustees, and during the next 
few years this pioneer steam barge was followed by five others 
for the same body. Not only hopper barges, but hopper 
dredgers, steam ferries for vehicular traffic, swift river 
steamers, ordinary sea-going merchant steamers, diving bells 
and barges, and vessels of a large variety of types, were soon 
being constructed ; and altogether over 420 vessels have been 
turned out by the firm since its foundation, 320 or there- 
abouts of which have been produced at Renfrew. 
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RatLway ConsTRUCTION IN West ArFRica.—Mr. Chamberlain 
has informed Mr. W. F. Lawrence, M.P., that the public are not 
being and will not be asked to tender for the construction of the 
Highland Railway of Sierra Leone, or the Freetown and Eastern 
District Railway of Sierra Leone, or the Lekondi and Lagos rail- 
ways. All of these railways are being or have been built by the 
Government concerned on the departmental system. This system 
has, after full consideration in each case, been considered preferable 
to the contract system. The principal reason is that owing to the 
risks due to climate and other causes against which a contractor 
would have to protect himself, the system adopted is preferable. 
The materials are obtained by competition among selected firms, a 
system which has been found to be better adapted than that of open 
competition to secure that high standard of quality which is essential 
in supplies sent to distant colonies, where defects can only be 
remedied at great cost and inconvenience. The carriage by rail is 
understood. Freight is not put up to tender, because there is only 
one British line running regularly tothe West Coast of Africa, 
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RAILWAY MATTERS. 


Tue Katanga Committee has, according to the Indé- 
pendance Belge, charged Captain Jacques with the survey of a rail- 
way, 800 kiloms. (497 miles) long, from Lake Kisale towards the 
Rhodesia frontier. 


THERE are in Belgium about 1550 miles of light railways 
or tramways, of which only seven lines—40 miles—belong to private 
companies. All the rest are in the hands of the National Light 
Railway Company. 

Tue Atlantic Coast Line and the Seaboard Air Line, in 
North Carolina, are changing a considerable number of locomotives 
to burn wood instead of coal, in consequence of the short supply 
of bituminous coal. It is said that on one of these roads the 
supply of coal ran so short that some tenders of goods engines 
were emptied to supply passenger engines. 

AN agreement is about to be signed between a Calcutta 
firm and the Allahabad Municipality for the right to construct 
and maintain an electric tramway service in Allahabad. The 
length of the line for the present will be about 2 miles, 
beginning from the Chowk—the market of the city—and going to 
poe = Katra bazaar. The route is the main thoroughfare of 
Allahabad. 


THE new power-house which is about to be erected for 
the New York Subway Railway will be 580ft. by 200ft. by 115ft. 
high, and will contain eight 8000 horse-power engines, each directly 
coupled to a 5000-kilowatt alternating-current generator. A coal 
bunker to contain 15,000 tons of coal is provided for near the boilers. 
The cars for use on the railway are 42ft. long, with a seating 
capacity of fifty-two each. 


THE mileage of railways open for traffic in New 
Zealand has increased from 2212 miles at March 3lst, 1901, to 
2235 miles on March 31st, 1902, and the capital cost from 
£17,207,328 in 1901 to £18,170,722. The net revenue, £622,349, 
is equal to a return of 3-43 per cent. on the capital invested in the 
open lines, and of 3-19 per cent. for the total capital, £19,496,553, 
invested in opened and unopened lines. 


THERE are in Holland about 680 miles of light railways 
and tramways owned by thirty-nine companies. One of these com- 
panies is the Nederlandsche Tramweg Maatschappij, of Heereuveen. 
Its line is 71 miles long, 14-6 miles of which are worked by horse 
traction. The average earnings are £290 per mile. The propor- 
tion of gross to net receipts has varied. For three years the pro- 
portion was 57 percent. It then fell to 44, and then rose to 47 per 
cent. 

In the year 1898 the community of Gothenburg took 
shares to the amount of £83,000 in a company, under formation, 
for the purpose of building a line of railway from Boras to Alvesta 
on the southern main line, the estimated cost of which was 
£500,000. The work has advanced so far that its completion 
during 1902 may be expected. The main direction of the new line 
is south-east from Boras by Gnosjo and Vernamo to Alvesta, in all 
a distance of 90 miles. 


In view of the controversy that has been taking place 
with regard to the use of the automatic couplings, and to the 
statements made to urge British railways to adopt these couplings 
as a safeguard to the employés, the number of casualties caused in 
coupling and uncoupling vehicles under the two systems is most 
instructive. It appears that 25 men were killed and 565 injured 
from this cause in the United Kingdom in 1900, no less than 282 
were killed and 5229 injured in the United States. 


Tse Boston Elevated Electric Railway ran over 
38 million car-miles in 1900, power cost them 1-36 cents per car- 
mile, and they carried 5-26 passengers per car-mile. Similar 
figures given for forty-three other railways in the State show the 
highest cost of power on the Worcester and Webster line, which 
ran 240,090 car-miles at a cost for power of 5-7 cents per car-mile ; 
the lowest cost was on the Newton and Boston line with 535,000 
car-tmiles, run at a cost for power of 1-31 cents per car-mile, 


THE result of the working of the Glasgow tramways 
from June Ist, 1901, to May 31st, 1902, shows that the revenue 
amounted to £614,413 4s, 1ld., and the working expenses, includ- 
ing depreciation, to £405,103 Os. 7d., thus leaving a gross balance 
of £209,310 4s. 4d. The revenue of the previous year was 
£489,469 8s. 7d., and the working expenses, including depreciation, 
£401,839 14s, 8d., leaving a gross balance of £87,629 13s, 11d. 
This year’s gross balance thus shows an increase of £121,680 10s. 5d. 


On the special train of the Grand Trunk Railway, 
which carried the western general passenger agents to Portland, 
Maine, recently, there was an experimental apparatus for com- 
municating with the station at St. Dominique by wireless telegraph, 
and communication was successfully established. The experiment 
was conducted by men from McGil University, Montreal, and it 
was readily carried out while the train was running at high speed. 
Communication was kept up from a point eight miles west of St. 
Dominique to eight miles east of the station. 


ALTHOUGH the railways in the United Kingdom con- 
veyed twice as many passengers as were carried by the lines in the 
United States, the number of passengers killed on the former 
through accidents to trains during the year 1901 was 16, as compared 
with 39 killed in America, the number of injured being 863 and 1999 
respectively. The number of accidents to passengers from other 
causes also comes out favourably to the British railways, being 126 
killed and 2187 injured in the United Kingdom, as compared with 
156 killed and 2129 injured in the United States. 


A BuveE-Book has been issued containing returns of 
accidents reported to the Board of Trade by the railway companies 
of the United Kingdom during the six months ended June 30th 
last, It is stated that accidents to trains, rolling stock, permanent 
way, &c., caused the death of five persons and injury to 408 others, 
the corresponding numbers in the first six months of 1901 being 
eight and 251 respectively. Altogether the number of persons 
killed and injured on railways in the United Kingdom in the 
course of public traffic was—killed, 538; injured, 3088; as com- 
_— with 534 killed and 3072 injured in the corresponding period 
of 1901. 


CERTAIN grades of railway servants employed on the 
Caledonian system desire that the scale of pay and hours of work 
should be made to conform with those existing on the North 
British system. This means that in future, provided the men’s 
claims are granted, ten hours will constitute a day for all drivers, 
firemen, goods guards, and brakesmen, and eight hours for men 
employed in shunting yards, each day to stand by itself. The 
wages of firemen, signalmen, and platelayers will be advanced 2s. 
per week. Brakesmen will start at 24s., and rise by an annual 
increment equivalent to ls, per week, until a maximum of 30s, per 
week will be reached. 


A REPORT on accidents and casualties on the railways of 
the United States and the United Kingdom has been compiled by 
Mr. H. A, Walker, one of the deputation sent to the United States 
by the London and North-Western Railway Company. It appears 
that whereas the mileage in the United States is almost nine times 
as great as that in the United Kingdom, there are twice as many 
passengers—exclusive of season-ticket holders—carried on the rail- 
ways of the latter as on the railways of the former country. In 
comparing the number of employés, it is found that in 1901 there 
were 1,071,169 engaged on the railways in the United States, 
giving an average of 548 per 100 miles of line ; in the United King- 
dom there were 575,834 employés ; this works out to an average 
or 2635 of 100 miles of line, 





NOTES AND MEMORANDA. 


San Francisco is said to have established a record for 
telephone popularity, having one telephone for every twelve of its 
inhabitants. 

A serizs of tests of tires for motor cars carried out 
some time ago in America showed that economy in running ensued 
upon the increase of air pressure from 80 lb. to 1251b. per square 
inch. The weight of the car was about 2 tons. 


In connection with the night “escape” of the X fleet 
during the recent naval manceuvres in the Mediterranean, it 
is stated that wireless telegraphy broke down completely in the 
face of an enemy deliberately sending continuous confusing 
messages. 

THe German army has obtained favourable results 
in signalling with the intense light afforded by acetylene mixed 
with oxygen in certain proportions, optical signals having been 
sent over five miles in broad daylight and nearly three times that 
distance by night. 

AccorpInG to the approximate traffic returns of the 
Manchester Ship Canal, the canal receipts last month amounted to 
£28,170, as compared with £24,408 in September last year. In 
the nine months the receipts have totalled £251,327, or £31,233 
more than in the corresponding period of last year. 


In the iron mines of Minnesota about 8000 men are 
employed, and of these it is reported that not more than 10 per 
cent. speak English ; 40 per cent. are Finns, 40 per cent. Austro- 
Hungarians, 8 per cent. Italians, and the remainder American, 
Canadian, Cornish, German, Scotch, Swedish, and Welsh. 


Tae Norddeutscher-Lloyd screw steamer Grosser 
Kurfiirst, 13,180 tons, sailing from Southampton on November 
10th, will be the largest mercantile steamer passing through the 
Suez Canal. That a steamer of this tonnage can make the passage 
: —_ of the improvements which have of late been made in the 

anal. 

THE make of pig iron in the first half of 1902, as 
ascertained by the British Iron Trade Association, amounted to 
4,096,478 tons, against 3,884,544 tons for the first half of the 
previous year, and 4,540,403 tons for the first half of 1900. The 
situation for the first half of the current year shows, therefore, a 
substantial improvement on that of 1901. 


ForgIGN competition notwithstanding, the make of 
open-hearth steel in Great Britain for the first six months of 1902 
was 1,771,038 tons, which is an increase of 140,080 tons on the out- 
put for the corresponding period of 1901, and is the largest output 
recorded for any six months in the history of the open-hearth 
steel manufacture. This is a better result than was generally 
anticipated. 

At the close of 1900 there were in Germany eighty-nine 
manufactories of fuel briquettes, some of which annually produce 
more than 100,000 tons each. Turf briquettes ordinarily contain 
about 66 per cent. of inflammable el ts, the r inder being 
made up of inorganic ash and water. They are thus inferior as 
fuel to briquettes made from brown coal, which average 70 per 
cent. or more of inflammable matter. 


THE majority of the blast furnace plants in Great 
Britain have been better employed in 1902 than they were in 1901. 
The average number of furnaces employed in the first half of 1902 
was 34514, against 3394 in the first half of 1901, and an average 
for the whole year 1900 of 397. For an increase in the first half of 
1902 of only 64 furnaces there was an increased output of 211,934 
—— points to a higher average capacity per furnace than 
in 1901. 

Tue electric motor car industry in America appears to 
be ina bad condition. Only one vehicle was entered for trials 
between New York and Boston, which were to have taken place 
from the 9th to the 15th inst. It was permissible either to charge 
or exchange the battery both at morning and noon, and high 
speeds were not permitted. The longest half-day run was fixed at 
52 miles, but in spite of these easy conditions the trials fell through 
owing to lack of entries. 

Terriric rainfalls have been experienced lately near 
Darjeeling. On Wednesday night, September 24th, it began 
raining, and the fall amounted to an inch. Thursday was not so 
bad ; 3in. fell that night, and during the twenty-four hours ending 
Saturday morning, the 27th, the fall was ll}in., or altogether 
154in. in the sixty hours. In Darjeeling itself it was much worse, 
ldin. in twenty-four hours, and 22in. in thirty-six hours. There 
have been landslips all over the place, 


THE natural gas production of the United States in 
1901, according to a report by the United States Geological 
Survey, was equivalent to 8,458,600 tons of coal, at 20,000 cubic 
feet of gas equal to one ton of coal, The value of this gas produc- 
tion was £5,639,000, an increase in value of 14 per cent. over that 
of 1900. At the close of 1901 there were 10,297 wells producing 
natural gas, and in 1901, 2088 producing wells were drilled. 
Nearly 800 miles of pipe were laid in the year, making a total of 
21,848 miles. 

A prize of £100 is offered by the proprietors of the 
Autocar for a practical and satisfactory device which shall enable 
paraffin to be used on existing petrol cars. The device must be 
one which will necessitate the minimum of alteration or addition 
to existing engines and vehicles, and it must permit of the burning 
of the fuel without the exhaust being any more offensive than it 
is at present, and not only must there be no greater deposit in 
the cylinder, valves, and exhaust passages, but the working of the 
engine must be as regular as it is with petrol. 


A sERIES of experiments was recently carried out at 
the Altenburg Colliery, near Saarbrucken, Germany, with lime, 
tar, and carbolineum, to determine the respective value thereof as 
preservatives of mine timber against rot. Lime was found to be 
of the least value, while coal tar, although insuring perfect preser- 
vation of the surface of the timber, failed to protect the interior, 
which in every instance was found to be seriously attacked by rot. 
Carbolineum, however, gave excellent results, provided the timber 
coated had been previously barked and well dried. 


Tue Jebsen process for the electrical manufacture of 
peat fuel in operation at Stangfjorden, in Norway, is reported to 
be giving entirely satisfactory results. The process consists in par- 
tially drying peat briquettes, which are carbonised in hermetically 
closed retorts by electrical heat, it being possible to heat several 
retorts at the same time with one dynamo, The electrical plant is 
driven by water power, The process allows the peat blocks to be 
carbonised within a proportionately much shorter time and with 
much more uniformity than by ordinary methods, while the peat 
charcoal consists of a dense, very compact black mass showing 
the structure of peat. 

THE Board of American Naval Engineers which has 
been testing oil burners reports that oil fuel for naval purposes 
cannot compete with coal, A oe report on fourteen 
devices tested says that none would burn oil under a naval boiler 
and produce steam in competition with coal, even when the oil 
sold at 4s, per barrel. The report of Lieutenant Ward Winchell, 
U.S.N., on the —__ trial, gives the following items :—The 
Mariposa has a gross displacement of 3160 tons, and the average 
horse-power developed was about 2481. The average daily run 
was knots, giving a mean speed of 13-58 knots | 78 barrels of 
oil were consumed each day, or 3720]b. per hour. It practically 
required 141b. of oil per hour to secure 1 horse-power, or only 
about 50 per cent. less in weight of combustibles than would be 
required of coal, 








MISCELLANEA, 


ALL the tool steel required during the next three years 
for the Government arsenals and rifle factories is to be supplied by 
a Sheffield firm. 


Permission has been received by the Brighton Town 
Council to borrow £42,000 for the establishment of a municipal 
telephone service. 


A company has been formed, with a capital of £200,000 
for the purpose of developing a concession for electric tramways in 
Mandalay. The syndicate has also applied for an electric lighting 
concession, 


Ir is reported that the King, in order to make sure of 
not running short of petrol, consequent upon the new railway 
restrictions on the carriage of motor spirit, has laid in a stock of 400 
gallons of petrol. 


Tue Parliamentary Committee of the Trade Unions 
Congress have appealed to the trade unions of the country to con. 
tribute according to their membership a specific amount each week 
in support of the Penrhyn quarrymen. 


In reply to a question asked in the House of Commons 
on Monday, Mr. Walter Long, President of the Local Government 
Board, said he could not give any p:edge whether the Government 
would be able to bring in legislative proposals regarding motor cars 
next session. 


A TELEGRAM from Pittsburg states that the officials 
of the American Tin-plate Company, at their conference with the 
committee of the Amalgamated Association of Iron, Steel, and 
Tin Workers, adopted an agreement that will allow the American 
Tin-plate Company to bid for orders now supplied by Welsh 
manufacturers, 


On Wednesday, during the installation of some heavy 
machinery at the new station of the Central Electricity Supply 
Company in Grove-road, Marylebone, a temporary staging su port- 
ing a mass weighing about a ton collapsed, Three men who fell 
with it escaped, but two others were pinned to the ground, and one 
died from his injuries. 

Iv is reported that the experiment with the oiled road 
at Farnborough has proved anything but a success during the 
recent wet weather. Replying to a question at the Farnham 
Rural Council, the surveyor stated that the experiment was satis. 
factory while the dry weather prevailed, but under wet conditions 
the road was in a very bad state. It had been described as a mass 
of slimy mud, 


AN interesting ceremony took place on Tuesday, 28th 
inst., at Madeley, Salop, when the Mayoress of the borou,h of 
Wenlock—Mrs. J. A. Anstice—opened the new waterworks, the 
supply being turned on with a gold key, presented by the engineer, 
Mr, Stooke, of Shrewsbury. The water is obtained from a deep 
well and borehole. In the whole scheme there are upwards of 
forty-one miles of mains, 


A REMARKABLE coil of inter-stranded cotton driving 
rope has recently been manufactured by William Kenyon and 
Sons, Dukinfield. The rope is 8877ft. long by 54in. circumference, 
To manufacture this in the ordinary way—i.e., allowing the usual 
additional length for taking in during twisting—would necessitate 
a rope walk 2} miles long. The yarns consumed in the making, if 
put end to end, would reach 2} times round the world, The coil 
weighed a little over four tons. 


THE Admiralty have accepted the tenders of the Fair- 
field Company, Glasgow ; Lairds, Birkenhead ; Vickers, Son and 
Maxim, Barrow; and Armstrong, Whitworth aud Co., Elswick, for 
the construction by each firm of one vessel described as a scout, 
These scouts are a new departure in the Navy. They will havea 
speed of 25} knots when in fighting trim, and their engines are to 
be of 17,000 horse-power. Their sea-going qualities will be 
superior to those of the present torpedo destroyers. 


It is reported from Shanghai that the popular viceroy, 
Chang-chi-tung, contemplates founding a school of mines either at 
Wu-chang or at Han-yang. For this purpose the viceroy is think 
ing of procuring from Europe or America teachers who will 
undertake to stay at their posts at least for six years. In the coal 
and iron mines of Man-gan-shan, which is near to Han-yang, the 
pupils would have exceilent opportunity for acquiring a practical 
knowledge of mining, as good modern machinery is in use there. 


A coat pulverising plant which has been erected at the 
new Riverside pumping station of the Indianapolis Water Company 
has two mills. The first is a ball mill, in which the coal is pulverised 
by steel balls enclosed in the revolving shell; the product from 
this is conveyed to a tube mil! consisting of a horizontal cylinder 
partially filled with extremely hard pebbles. This reduces the 
coal to animpalpable powder, which is blown into the boiler furnace 
through specially designed nozzlés by means of jets of compressed 
air. 

Last week Alex. Stephen and Sons, Limited, Glasgow, 
launched the turbine steam yacht Emerald, which they are build 
ing for Sir Christopher Furness. This is the first yacht with 
turbine machinery launched. She has been designed for a speed 
of about 16 knots, and is 236ft. over all, 28ft. Sin. team, and 
18ft. 6in. depth moulded, and about 756 tons yacht measurement. 
There are three sets of steam turbines, three shafts, and five man 
ganese bronze propellers—one on ,the centre shaft and two on 
each side, 


On Wednesday afternoon the cruiser Cornwall was 
fully 1 hed from Pembroke Dockyard. She is a first- 

class armoured cruiser of the Monmouth class, of which there are 
nine, either built or building, her principal dimensions being :— 
Length, 440ft.; extreme breadth, 66ft.; mean draught, 24ft. 6in.; 
displacement, 9800 tons. The vessel is expected to steam 
23 knots. In the matter of armour-plating, a world’s record has 
probably been established, the whole of that work having been 
practically completed in forty days. . 


THe Commission which was appointed recently to 
consider the question of improving the condition of the coal 
industry in the Donetz ‘district has made a proposal which the 
Russian Government is about to carry out. The use of wood as fuel 
is to be given up on the railways, and thereby the disafforestation 
of many parts of Russia will cease, and the use of oil fuel is to be 
restricted, while a premium on exported Russian coal is to be 
granted to shippers. It is believed that by these steps an 
increased consumption of 800,000 tons of coal may be brought 
about, while the present over-production amounts only to 
480,000 tons. 


A new form of bascule bridge, worked by electricity, 
has recently been erected over the Chicago River at Ashland- 
avenue. When closed it forms three spans over the river, the 
centre span being 168ft. long and the side spans 48ft. long. The 
two sections of the central span lift upwards when the bridge is to 
be opened. The novelty in construction is that these two halves 
are not balanced about their pivots. Instead of this, the two side 
spans are made to act as counterweights. The outward ends of 
these side spans rest on rollers, which work on an inclined guide on 
the inside of the central bascule. As this moves up the end span 
slides down the guide path, acting as a counterweight. The outer 
spans are, of course, pivoted at the shore ends, The track for the 
rollers carrying the outward ends of these side spans consists of 
steel plates 18in. wide, and the path is so formed that when the 
bascules are upening they are balanced on their pivots in every 


position, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocksaus, 7, Kumpfgasse, Vienna 1. 
CaINA.—K&LLY AND Wasa, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgav AND CuxEvi.uxt, Rue dela Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brocxnavs, Leipzic ; A. TwzitmxvER, Leipsic. 
[NDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LogscuEr AnD Co., 307, Corso, Rome ; Booca Frans, Turin. 
JAPAN.—KELLY AND Watsu, Limitep, Yokohama. 

Z. P. Marnvuya anv Co., 14, Nihonbashi Tori Sanchomée, Tokyo. 
RUSSIA.—C. RicksR, 14, Nevsky Prospect, St. Petersburg. 
sg, AFRICA.—Wa. Dawson & Sons, LimrrEp, Bam's Buildings, Capetown, 

Gorpon anD Gorton, Long-street, Capetown. 

R. A. THomPsoNn AND Co., 33, Loop-street, Capetown. 

J. C. Jura anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv GorcH, Melbourne, Sydney, and Brisbane, 

R. A. THompson AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TuRNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontTREa News Co., 886 and 388, 8t. James-street, Montreal. 

Toronto News Co., 48, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—IntTgRwationaL News Oo., 88 and 85, 
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Two-PaGE SuPPLEMENT—SIX-COUPLED MINERAL TANK ENGINE. 





TO CORRESPONDENTS. 


4@ In order to avoid trouble and confusion we find it necessary to inform 

ts that letters oy inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 

that answers received by us may be forwarded to their destination. No 

Otis Sa Se ES eT, Se Soe Se Se ee 
ructions. 


W. R. P.—Glenfield and Kennedy, Limited, Kilmarnock, 

F. V. D. (Kimbolton) —Welding gauze is made by Jules Laffitte, 102, 
Avenue Parmentier, Paris. 

H. P. (Brixton Hill).—Personally we know nothing about the valve. No 
doubt Captain Longridge can supply you with full information. 

8. M. (Edinburgh).—Mr. Sellers’ paper on “The Metric System ” 
appeared in our issues of October 30th, December 4th and 11th, 1896, 
J. F. (Preston).—There is a broad differenee of opinion, but direct ex- 
perience points to the possibility of neglecting centrifugal effect 

altogether in rope driving. 

C. B. B. (Plymouth).—The yield of the pumps for the hydraulic accumu- 
lators at Iselle is precisely as given on page 206 in our issue of 
August 29th. Although the pumps have a full-power capacity caleu- 
lated at 40 litres with pressures of up to 120 atmospheres, the average 
yield of the pumps which suffices actually for all needs is only 20 litres 
at 90 atmospheres pressure. 

J. D, (Brook Green).—The danger is that steam will get into the air 
vessel, condense, and leave a vacuum, or that it will fill with air. In 
either case the water would be propelled into it with a heavy blow. If 
water is already in the vessel, the entrance of more water, however 
suddenly, must compress the air, the water already in acting as a 
piston. By putting a dip in the pipe you would attain the required 
object. 

INQUIRIES. 
CROOKSHANK METALLIC PACKING. 
Sme,—Can any of your readers give me the address of the makers of 


the above packing’ 
October 30th. R. 8. 








MEETINGS NEXT WEEK. 
Réxtcen Society.—Thursday, November 6th, at 8.30 p.m., at 20, 
Hanover-square. The President will open the session with an address. 
Tue Institution or Civi Enoingrers.—Tuesday, November 4th, at 
8 p.m. Ordinary meeting. Address by Mr. J. C. Hawkshaw, Presi- 


dent. 

LiveRPOOL ENGINEERING Socrety.—Wednesday, November ith, at 
8 p.m. Inaugural address by the President-elect, Mr. Ernest 8. 
Wilcox. 


GEOLocIsTs’ Association, Lonpon.—Friday, November 7th, at 8 p.m., 
Conversazione, to be held in the Library of University College, Gower- 
street, W.C. 

INSTITUTE OF MARINE ENGINEER?.—Monday, November 3rd, at 8 p.m. 
Paper, ‘‘Our Fuel Supply,” W. McLaren (Convener, Experimental 
Committee). 

Socrety or Encrnerrs.—Monday, November 3rd, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘‘ Effect of Segre- 
gation on the Strength of Steel Rails,” by Mr. Thomas Andrews. 








DEATH. 


On the 29th inst., at 67, Belsize Park-gardens, N.W., Hunry LaMBERr, 
J.P., formerly general manager of the Great Western Railway, in his 
seventieth year. 
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LOCOMOTIVES FOR INDIA. 


Ix September, 1901, the East Indian Railway 
Company ordered forty locomotives from a Hanover 
firm of engineers. The last of these engines was to 
have been delivered, according to the terms of the 
contract, by August, 1902. The Assam-Bengal 
Company ordered ten engines just a year ago. 
These were to have been delivered in April, 1902. 
The Bombay and Baroda Company ordered twenty- 
two engines from Borsig in April of last year, and 
delivery was promised in forty-two weeks. The 
placing of orders representing a very large sum of 
money in Germany was a step severely criticised in 
this country. The chairman of the East Indian 
Company boasted in defence of his action that he 
had saved his company £30,000 in money, and 
thirty-nine weeks in time of delivery by going 
to Germany. His letter will be found in the 
Times of the 18th of December last. It will be 
remembered that we have from time to time 
published all that has been said on this question 
of locomotive contracts, so that it is quite unneces- 
sary to go at any length into their history now. 
We recently applied to the Secretary of State for 
India, asking for information as to the date of 
delivery of the engines. After a little delay, we 
were courteously referred to the secretaries of the 
companies. These gentlemen simply refused to 
give any information. It is none the less a fact 
that up to the end of last week not a single loco- 
motive had been delivered to the East Indian or 
Assam-Bengal Companies. The time for the 
delivery of the Borsig engines has not yet expired. 
It remains to be seen whether that firm will be 
more punctual than the Hanover works. We 
venture to ask Sir Richard Strachey what he now 
thinks of his letter of last December ? 

The arguments used in favour of the German 
firms have often been stated. They were very fully 
answered by the principal British firms in our issues 
for Aug. 29th and Sept. 5th. At the risk of repeating 
ourselves, we must explain that home firms could 
not promise as early delivery as German firms, 
partly because they were at the time full of orders, 
and partly because they understood what the speci- 
fications really meant, and they knew that a locomo- 
tive of the highest possible finish, built of material 








every detail of the composition of which was 
minutely laid down, could not be built in the same 
time or at the same price as a machine of a different 
character. It would appear that they have learned 
something in this direction in Germany. It has 
not been denied, indeed, that as many as eighty 
cylinder castings were rejected, not being deemed 
good enough to be sent to the boring mill. Vickers’ 
tires were specified for, but could not be used, as 
the duty is about 40 per cent. ad valorem, and 
Krupp’s tires were substituted. The German 
makers were hard up for orders, and were willing to 
quote at a low price, and it remains to be seen 
when the engines have been at work for some time, 
whether the 20 per cent. saved on the first cost 
represents any substantial gain to the purchasing 
companies. 

The lesson taught is that so long as the condi- 
tions under which the engines are built are the 
same, there cannot be any important difference in 
the time required to construct a locomotive. There 
is not the least reason to believe that Germany 
possesses constructive facilities that cannot be had 
in this country. It is known that the Hanover 
shops were short of work, and yet they have been 
unable to comply with the conditions of the con- 
tract. We may contrast the circumstances with 
those of a contract placed with Messrs. Dubs and 
Co., by the East Indian Railway Company. Forty- 
two engines, similar in all respects to those to be 
made in Hanover, were ordered. The deliveries 
were to begin last February, and to be completed 
before the Ist of September. The first certificate 
for a completed engine was given in March, and the 
last in September. Some of the intermediate cer- 
tificates were dated from one to three weeks before 
the contract time. That the last of the engines is 
only now being supplied is due to the inability of 
the railway company to secure earlier freights, and 
some of the engines had been packed and stored 
for weeks at the Glasgow Locomotive Works because 
the company could not take delivery. 

The idea that British firms lack the means and 
the energy to turn out work quickly is founded in 
fallacy. A notable example of what can be done is 
supplied by the history of the fine tank engine, of 
which we give a section this week as a supplement, 
with an external elevation on another page. The 
Dunderland Iron Ore Company of Norway is crush- 
ing low grade ores with machinery supplied by the 
Edison Iron Ore Crushing Syndicate, and required 
a couple of powerful locomotives to haul ore ona 
line about 18 miles long. These engines wete 
wanted in a great hurry, and the order was taken 
for them by Kerr, Stuart and Co., Limited, of 
Stoke-on-Trent, on July 12th, 1902. The firm 
promised that one of them should be tested under 
steam on September 26th. As a matter of fact, the 
first engine was in steam on September 15th, the 
second on September 18th, and we were ourselves 
present at the steam tests of the first engine on the 
16th. That the engine was complete, even to the 
name, in all respects, is proved by the elevation, 
which is a reproduction of a photograph. Now, it 
so happened that when the order was taken there 
was absolutely nothing in stock fit to be used in the 
engines except one cast steel piston-rod cross- 
head. There was not a single drawing made; 
yet here we have two big engines, weighing 
some 48 tons each, turned out complete in 
fifty days. The Coronation holidays caused delay. 
For an entire week the works were closed for stock- 
taking and local wakes. Elsewhere we print in 
full the specification to which these engines were 
built. It will, of course, be understood that there 
was no vexatious inspection. Trust was reposed in 
the reputation of the builders, and they in turn 
believed that when they paid a proper price to 
first-class steel makers they would receive materials 
of suflicient excellence. Much delay might have 
been incurred fighting over fractional percentages 
of phosphorus or silicon in steel, and in the end the 
engines would not be one bit better than they are. 
We can bear full testimony to the workmanship, 
which is thoroughly good, the engines being 
finished as well as any locomotive on any English 
railway. We hold that the completion of these 
engines in so short a time is an object-lesson the 
importance of which cannot be overrated. It has 
been explained over and over again that the 
reason why orders for locomotives are sent abroad is 
that the Indian railways will not give the home 
firms fair play. If only the Government, in 
supplying State lines, and the directors of other lines 
would exercise or manifest a little prescience, they 
would find the locomotive engine builders of England 
and Scotland ready to play into their hands. Judg- 
ment is required in selecting the time to place 
orders ; common sense is demanded in the prepara- 
tion of specifications ; intelligence and goodwill in 
carrying out the work of inspection. We have no 
doubt but that home-built engines must he for some 
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time to come more expensive than German or 
French engines, but it does not follow that these will 
be cheaper in the long run. 

It ispeculiarly desirable just now that orders should 
not go abroad. The locomotive engine building busi- 
ness is always erratic ; at one time the works are full 
of orders, at another hands are being dismissed. It 
would be waste of time to go into explanations of why 
this is the case; enough that itis. Such a time of de- 
pression is threatening, and this is peculiarly unfortu- 
nate, because the reservists are rapidly returning from 
South Africa, and a large proportion of these men 
left employment in locomotive shops. It is essential 
that they should be reinstated, and, so far, this has 
been done satisfactorily ; but it certainly cannot be 
done if hands are being dismissed. Much might be 
said on this subject. It must suffice to repeat that 
it is the wisest course to employ British labour in 
return for British or Indian gold. In the long run 
it will be found a far more profitable transaction 
than paying German labour to satisfy our national 
wants. Nor is it for a moment to be supposed that 
Germany or any other nation can do that which we 
cannot do. The circumstance that the Canadian 
Pacific Railway Company has just placed an order 
for twelve locomotives with a Scotch firm is note- 
worthy as proving that American firms cannot 
always meet unexpected demands any better than 
British makers. This is, we believe, the first order 
ever placed in this country by the Canadian Com- 
peny- We have no doubt that it will not be the 
ast, 


THE COMMERCIAL ENGINEER. 


At the first Conference held in London in 1897 
by the Institution of Civil Engineers, an American 
speaker drew an effective comparison between the 
engineer and the manufacturer. He pointed out 
that the rapid development of standardisation was 
tending to transform the ingenious and thoughtful 
engineer into an automaton manufacturer, with his 
whole thoughts set upon the means of producing 
great numbers of similar articles in the cheapest 
manner possible. If that was a true statement of 
the facts then, how much more is it true now-a-days, 
when standardisation is being expanded with great 
rapidity in continental and British workshops. So 
rapidly, indeed, has it spread that, although it is 
but little over ten years since its value was first 
recognised, it has already reached a stage where its 
rapid increase gives rise to some anxiety, and 
mechanical engineers are beginning to ask them- 
selves if their profession is not likely to suffer a kind 
of degradation through its adoption. Thus Professor 
Perry, in his remarkable address at Belfast, said: 
‘‘ Standardisation in an industry usually means easier 
and cheaper and better manufacture, and a certain 
amount of it must be good even in engineering, but 
when we see a great deal of it we know that in that 
industry the true engineer is disliked.” That is, as 
our readers will at once recognise a concise, but an | 
accurate statement of the facts. In many branches | 
of manufacture where once the inventor and the 
engineer were wholly necessary their presence is 
pow-a-days irksome, their ideas, tending to scientific 
rather than commercial developments, unwelcome. 
Captain Longridge—to take one example—in his 
paper and in his speech at the Institution of 
Mechanical Engineers, left us in no doubt that a 
firm with which he is connected devotes so much 
care to the production of a certain engine in a 
certain cheap way that it can spare no time to in- 
vestigate the hundred-and-one problems which 
suggest themselves to thinking scientific men. 

This is a matter which demands attention. The 
relation between the scientist and the manufac- 
turer is a question of vital importance to any 
industry, and, most of all, to engineering. There 
is no dearth of engineers—men who want to think, 
to invent, to experiment—neither is there any 
lack of keen manufacturers and merchants. But 
But there is a lack, as there always has been— 
probably as there always must be to a great extent | 
—of scientists with business instincts; men who, | 
whilst they are able to appreciate scientific progress | 
for the love of science, keep ever an eye on the | 
financial possibilities behind it. The “scientifically 
trained practical man ” of whom Mr. Tweedy spoke 
at Newcastle on Friday last may approach to this 
requirement. A man who has received a technical 
training “ which combines the college and the com- 
mercial workshop in such a way as to prevent the 
student losing touch of either ” should be in a posi- 
tion to appreciate both the scientific and commercial 
sides of engineering ; but we confess to a fear that 
one side would by degrees gain upon the other, and 
the result would be, what it has in the majority of 
cases always been, either the scientist or the 
merchant—either the man too thoughtful of manu- 
facture or the man too thoughtful of progress. So 


that one man rarely contains both qualifications, 
that the partnership of a commercial man 
and a scientist is regarded as affording most 
promise of success. In the past, before edu- 
cation gave either branch the advantage, the 
union was very generally successful; there was 
but little friction and there was a good deal of mutual 
respect. Now-a-days, however, we have the curious 
anomaly that whilst our manufacturers are devot- 
ingtheir attention to decreasing the cost of pro- 
duction and little else, the country is demanding the 
development of scientific training. It is, in fact, 
asking for the production of the very men for which 
the merchant engineer, the man with the money, 
declares he has but little need. As Germany has 
led the way in this direction, it will be useful to 
consider the state of affairs there, and for that 
purpose we may refer to a communication by Mr. 
B. Esmarch to our valued contemporary the 
American Machinist. Mr. Esmarch dates his letter 
from Berlin, and it is fair to assume that he has 
made himself personally acquainted with the 
state of affairs he describes. He tells us 
that in Germany “the majority of regu- 
larly made-up companies have the system of 
two co-ordinated directors, a technical and a com- 
mercial one’’; but unfortunately ‘there is more 
antagonism between two such functionaries than is 
good for the interests of the company.” The 
technical director is usually a graduate of a technical 
high school, and whilst the other is selected solely 
for his “commercial qualities,’ he yet plays “ first 
fiddle,” his position being “ secured to him by his 
control of the safe,” and “far and wide may be 
heard from German engineers the wail at the 
thraldom of the commercial managers, who are 
accused everywhere of impairing the initiative of 
creative minds, and of robbing them of the greatest 
blessing a man can have—that of knowingly turning 
all his strength to the best purpose.” Mr. Esmarch 
holds the high schools accountable for this state of 
affairs. They are, he says, responsible, ‘although 
in a very indirect way, for much of the backwardness 
and procrastination in factory methods and equip- 
ment,” and this because they give an education 
which is too rigidly scientific and mathematical. 
The commercial man, he affirms, holds his position 
because he is a master of the technicalities connected 
with money transactions, and he asks that some 








study of these matters should be included in the 
curriculum, for “the young engineer who knows 
that he can handle the tools of the merchant will 
soon grasp the broad principles of commercial 
management.” 

This suggestion is, we deem, well worthy of con- 
sideration. It is increased commercial, far more 
than technical, training of which this country at 
present stands in need. Our young engineers, both 
in college and at the works, should be taught that 
money is the only datum in engineering. They 
should be taught to compute the cost of every job 
they do, and should be encouraged to form estimates 
of the return that is likely to be gained from 
expenditure of capital on new plant and buildings. 
A few months in the commercial branch, where 
they would see how raw material is bought, and a 
few months “on the road” to learn how the finished 
product is sold, might be well taken from the five 
years which many of them devote to the cultivation 
of a handicraft of which in after years they are 
rarely called upon to make use. We must change 
our views with our methods. Although we shall 
never “eliminate the fitter,” as Colonel Cromp- 
ton desires, we shall very greatly reduce his 
work, and it would be reasonable to shorten the 
period of shop training proportionately. On the 
other hand, day after day the importance of com- 
mercial training is impressed upon us, and we 
should therefore do wisely in giving our young 
engineers a broad knowledge of its elements. 


GERMAN METALLURGICAL AND ENGINEERING 


TRADES. 


THE 


THE existence.of a number of German iron and 
steel works and engineering establishments will be 
seriously threatened if the present industrial crisis 
continues much longer simultaneously with the 
maintenance of the internal trading conditions as 
between the suppliers of raw materials and makers 
of finished manufactures on the basis which now 
obtains in that country. It is only necessary to 
refer to the annual reports of different companies, 
which are beginning to make their appearance for 
the financial year of 1901-1902, in order to under- 
stand how unfavourably the situation is still regarded 
and is proved by the working results, although the 
concerns which also own coal mines exhibit a more 
satisfactory return than the others. For instance, 
the Bochum Union, which finds its dividend reduced 
from 134 per cent. to 7 per cent., states that an 
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taken place during the year; the Laura Ironworks 
Company shows a diminution in the distribution 
from 14 per cent. to 10 per cent., and the Georgs. 
Marien Mining and Ironworks Company indicates a 
decline from 4 per cent. to 2 per cent., whilst the 
dividend of 5 per cent. paid by the Saxon Steel 
Company for 1900-1901 has been maintained fo, 
the past year. On the other hand, the well-knowp 
Dortmund Union, which was compelled to effect g 
large reduction in its share capital some months 
ago, has just terminated its financial year at a logg: 
the 4 per cent. dividend declared by the Huld. 
schinsky Ironworks Company for the precedin 
twelve months is entirely absent for 1901-1902: ang 
the Annen Steelworks Company and the West. 
phalian Steel Company, which were unable to make 
any distribution a year ago, have been equally un. 
successful for the past twelve months. As to the 
opinions of the various companies, it may be 
mentioned that the report of the Hoerde Verein 
states that the market is continually depressed ; the 
Rothe Erde Ironworks Company remarks that 
clearing up of the market position and an improve. 
ment have not yet been noticed; and the Geisweide 
Ironworks Company submits that the prospects are 
little satisfactory. In addition to these, the report 
of the Saxon Machine Works (Hartmann) Company 
observes that the outlook is less satisfactory than 
that of a year ago, and this opinion is shared by the 
Sentker Machine Tool Works, of Berlin. The 
Chemnitz Machine Tool Works (Zimmerman) Com- 
pany states that an improvement has not been 
noticed, whilst the Mark Machine Construction 
Works Company remarks that the depression con- 
tinues without any change. 

The statements of other companies in the same 
tone might be cited, but sufficient has already 
been said to indicate how generally the effects of 
the reaction in trade are still being experienced 
throughout Germany, and that, too, with no pro- 
spects of an immediate alteration in the situation of 
affairs. In this connection the question not un- 
naturally arises as to the cause of the continuation 
of the keen depression. Some of the companies 
attribute it to the increase in the cost of produc- 
tion, owing to the action of the syndicates in main- 
taining prices for the inland markets at a level 
which is out of all proportion to the actual position 
of trade. The syndicates which are specially 
concerned by this complaint are notably the coal 
and coke organisations, the ironstone syndicate, the 
crude iron combination, and the unmanufactured 
iron syndicate, although there are others which 
play a definite part in the matter; but the in- 
dividual works which are more favourably situated 
than others are those which produce all the 
necessary raw materials, and manufacture the 
finished products, and are, in fact, independent 
syndicates on their own account. Strange 
and apparently contradictory as it may appear, 
the complaints made concerning the price policy 
of the syndicates are actually shared by certain 
companies which are members of these organisa- 
tions; and if this view of the question were 
to extend to others, there might be some probability 
of a more reasonable attitude being adopted towards 
consumers. But there are few signs of any likelihood 
of the syndicated companies coming to such a con- 
clusion at the present time or in the immediate 
future. It is true that the Government has 
promised to undertake an inquiry into the working 
of syndicates in general, and the investigation may 
now commence on any day; but if the scope of the 
proposed examination of the action of these trade 
combinations is made sufficiently comprehensive to 
allow of the subject being fully considered, it is 
estimated that two or three years will be required 
for the purpose. This would be a long time for 
many works to wait before a Bill could be formu- 
lated and presented to Parliament for dealing with 
the operations of syndicates—so long, indeed, that 
some of the works would be ruined in the mean- 
time. What is, therefore, needed is a more speedy 
remedy than that of legislation in the distant future, 
and the Berlin Tageblatt suggests in this connection 
that the syndicates and the non-associated con- 
sumers should meet together for the purpose of 
deliberation, when an opportunity would be afforded 
for an understanding being arrived at in regard to 
the interests of both parties. It is hinted that con- 
ferences, held in the presence of representatives of 
the Government occupying a neutral position, would 
materially contribute towards remedying the com- 
plaints in relation to ltigh prices, and at the same 
time tend to dispel the economic depression in so 
far as it is effected by the syndicates. 

It is highly problematical whether such con- 
ferences, if it were possible to arrange for them, 
would prove to be of any benefit to the iron and 
steel and engineering industries, but it is doubtful 
whether the opposing interests could be brought 








obvious have time and experience made the fact 


improyement in the economic conditions has not 


together in the manner suggested. It has already 
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heen an extremely difficult matter for one syndicate 
fo make any arrangements with another, as, for 
instance, the crude iron syndicate with the coal 
<yndicate, and the crude iron organisation with the 
rolled iron syndicate. That being so, the bringing 
of all the syndicates on one side of a conference 
table and all the consumers on the other side 
would appear to present considerable difficulties, 
since it is a foregone conclusion that the desire of 
customers is to obtain reductions in prices, whereas 
ihe syndicates are indisposed to grant concessions, 
and are resolved to rest content with the present 
volume of business until an improvement takes 
place. To lower prices would tend to increase the 
demand without placing more money in the pockets | 
of the syndicates, which consequently do not con- | 
sider it prudent to produce more largely in order | 
to obtain the same financial results. This is, 
doubtless, a short-sighted policy, regarded from | 
the standpoint of German national trade, but it 
will probably be continued so long as the syndi- 
cates can procure high prices inland, and dispose 
of their surplus production abroad at any price 
obtainable, and so long as the majority of the 
members of each organisation approve the action 
of its administrative council. The hopes of con- | 
ferences to settle the differences between suppliers 
and consumers are exceedingly faint, and are | 
likely to be as productive of good results as the | 
half-hearted inquiry which is contemplated by the 
Government in regard to the syndicates in general | 
throughout Germany. | 


— —— 0e-——_ -—_— 


THE IMPROVEMENT OF THE CLYDE. 


Tue special sub-committee of the Clyde Navigation | 
Trust, some time ago commissioned to consider what 
should be done in the matter of widening, deepening, and 
straightening the river, has met frequently since its 
appointment, and at its two last sittings proposals which 
had been submitted in pursuance of the inquiry by depu- 
tations from the Fairfield Shipbuilding and Engineering 
Company, Limited, Govan, and John Brown and Co., 
Limited, Clydebank—both firms having been asked to 
tender for the new Cunarders—were carefully considered. 
The sub-committee from the first have expressed them- 
selves as fully alive to the momentous issues which were 
involved, and, so far as ever practicable, quite prepared | 
to do all in their power to meet the views and aims of 
the deputations. They asked the representatives of the 
two firms to meet in conference with the responsible 
otticials of the Clyde Trust, viz.:—Mr. T. R. Mackenzie, | 
general manager; Mr. W. M. Alston and Mr. Hamilton, 
of the engineering branch; and Mr. Robert White, | 
harbourmaster, and discuss with them the practical | 
aspects of the question. At the last meeting the require- | 
iments of the new Cunarders, and such vessels which may 
be built on the Clyde in future, were fully gone into | 
between the parties. Plans and models were submitted, | 
and all agreed that there would be no difficulty in carry- | 
ing out the improvements, even on the lines on which they | 
are at present proceeding, to such a stage that within two 
years vessels of the type specified may be launched and | 
taken to sea with perfect safety. The feeling of the | 
sub-committee and all concerned is that the position of | 
the Clyde as a great shipbuilding centre must be main- | 
tained, and that every effort must be made to give effect 
to the reasonable and necessary requirements, not only 


of the shipbuilders, but of shipowners and_ others | 


interested. 


THE RAILWAY COMPANIES AND THE CARRIAGE OF 
PETROL 

Owners of motor cars are much disturbed by the | 
recent combined action of the railway companies with | 
regard to the carriage of petroleum spirit. Hitherto as 
long as petrol was contained in vessels which conform to 
the Board of Trade réquirements, and which have been | 
approved by the Home-office authorities, the railway 
companies have been content to waive an indemnity 
clause with regard to the transport of inflammable 
liquids, which is printed on the consignment note. The 
clause is as follows :—“ That I (the consignor) will in- 
demnify the railway company against all claims for injury 
to person or property arising directly or indirectly from 
the inflammable qualities of the said goods from non- 
compliance with the before-mentioned regulations and 
conditions as to such goods, and will pay full compensa. | 
tion for all injury to their servants and damage to their 
property so arising, unless it can be proved that the 
injury or damage is due to the wilful neglect of the com- 
pany’s_ servants.” Now the railway companies have 
decided that they will not carry the spirit unless either 
the consignor or the consignee agrees to abide by the 
objectionable clause. The leading distributors decline to 
he bound. Hence it will be necessary for the purchaser | 
cither to sign the form without knowing that the spirit 
18 properly packed, or to find some means of obtaining | 
his supply without necessitating railway transport. He 
1s not to be blamed if he declines to accept the former | 
liability, and unless either the railway companies or | 
the manufacturers give way will probably have to | 
suffer by paying exorbitant prices for his fuel. It is a | 
difficult situation, and one which, it appears to us, can 
only be solved by the manufacturers’ acceptance until 
they can find means of distribution which will render | 
them independent of the somewhat arbitrary railway | 
requirements. 


| the foundations, the total 


| grooved. The cross bracing 


| and consists of the follow- 


NEW KEW BRIDGE 

















KEW BRIDGE. 
No. I, 


Tuer foundations for the new Kew Bridge have been carried 
toa considerably greater depth than for the old structure. 
In our last article the method employed in the old design 
was described and illustrated.* 
cofferdam used in building 
the now completed piers is 
represented in Fig. 1. 
From Thames high-water 
mark to 5ft. below the 
line A B, which marks the 
bottom of the concrete of 


NEW 


length of the piles is 39ft. 
They measure l4in. by 
14in., and are tongued and 


or framework of the coffer- 
dam is divided into five 
tiers, forming four bays, 


ing members:—The three 
lower tiers, constituting 
the two lower bays count- 
ing from the lowest, which 
is at a distance of 4ft. 
from the bottom of the 
concrete, have no diagonal 
trussing. They consist of 
cross struts, about 38ft. in 
| length, of whole balks 12in. 
| by 12in. At the centre of 
| the span of each cross- 
| strut is fixed a timber post 
| 12in. by 12in., secured to 
| the horizontal struts by a 
| pair of angle steels 12in. 
| by 12in. by 34in. by fin., 
| bolted through. The two 
upper bays, in addition 
to the horizontal cros’ struts, are provided with a pair of 
diagonal compression members, a straining piece, all 12in. by 
12in., and a couple of bolts jin. in diameter. Fish-plates 
24in. long, and 34in. by Zin., secure the joints of the diagonal 


~ Fig.l. Pi 
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COFFER DAM 


| struts and the straining pieces. Angle knees 18in. by 18in. 
| by 34in. by in. cover the joints of the horizontal cross struts. 
For oft. above high-water mark, the cofferdam is raised by a 





* Tuk Enoryger, September 26th, 1902. 


A cross section of the | 





series of half balk timbers 12in. by Gin. laid horizontally, aid 


| sheeted over on the inside by planking 6in. broad by 3in. in 


thickness. The whole cofferdam is strengthened by external 
and internal waling timbers 12in. by 12in., and vertical side 
posts 12in. by Gin. in each bay, as shown in the figure. 
Within the cross section of the cofferdam, which is almost 
that of an exact square, the dotted lines indicate the contours 





STEtL CtNTEAINC, KEW BRIDGE 


of one of the piers, and the springings of the two adjacent 
arches. 

The cofferdams were maintained perfectly water-tight by the 
tongued and grooved piling as driven. Except here and there 
in a few instances where some of the tongues got a little 
chipped and broken, no caulking of any description was 
required. There were five of the cross frames as represented 
in Fig. 1 throughout the whole length of the cofferdams, 
including the two at the ends, placed 26ft. Gin. apart, as 


Fig. 2. 








shown in the plan in Fig. 2. In the clear between the piling, 
the width of the dam was 39ft. When completed, the dam 
was pumped out, and the excavation taken out by hand. The 
concrete was deposited en masse. Grooves were cut in the 
piles, into which tongues of elm 4in. by 2in. were let in to a 
depth of a couple of inches, as in Fig. 3. The depth of 
excavation varied, but not to 
any great extent, as the bed 
of the river G L in Fig. 1 was 
at nearly the same level for 
both piers. About 18ft. was 
the average depth to which 
the foundations for the piers 
were sunk, finally resting 
upon the London clay. A 
cross section at the centre of the bridge is represented 
in Fig. 34, The whole of the extrados of the arch is 
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rendered water-tight by a thick layer of asphalt uniformly 
spread, and shown by the strong black line in the figure. 


way and footpaths, which are of wood blocks and patent | 
stone respectively. The parapets, which are of ashlar work, 
dressed on both faces, are Yin. thick and 3ft. Gin. in height. 
It has been already stated that the form of the arches of 
the new Kew Bridge is that of a true ellipse, the type 


common to both London and Waterloo bridges. 


The annexed diagram, Fig. 4, shows the curves of the 
intrados of the spans of the central arches of the more | 
With the exception 


important stone bridges over the Thames. 








The second photograph shows the steel centering of one of | and of the ill-fated destroyers Viper and Cobra, non 
several of the voussoirs of both | were steam pleasure yachts in the ordinary sense, 
Over this layer is placed the concrete foundation for the road- | haunches in position, part of the elevation of the ribs for the | other steam yacht has as yet been launched, and 
central arch, and one of the piers. Between the posts and | more of the torpedo boat order of productions 
| diagonal bracing of the framework of the heavy temporary | private pleasure yacht. 

overhead roadway carrying the portable cranes used in lower- 

ing and setting the arch stones, can be seen the whole length 


' the side arches, wit 


| of the arch, from the one face to the other. 
ribs are of ordinary mild bridge steel. 


square foot. 
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Fig. 3a—CROSS SECTION OF BRIDGE 


of the Putney Bridge, which is of the segmental type, they all | d’Alma, which included an arch 140ft. in span, with a rise of 
seen, in 
comparing the different contours, that the rise of the three 


belong to the compound curve class. It will be 


It ison record that the ingenious sand device | tainly one of the swiftest crafts afloat—size and dis 
| for striking the centres was first employed at the Pont | considered. She was built from designs prepared by \ 


ei 
€ of Which 

only One 
she partakes 


der than 
This is the Tarantula, owned 


Colonel McCalmont, and launched from the yard of 


Yarrow and Co., Poplar, on the 24th May last. She is of 


The centering | 170 tcns yacht measurement, and recently is reported to hay 
They vary in | attained a speed of no less than 26°745 knots when loaded to 
depth, and are designed to carry a loading of 600 lb. per | adisplacement of 150 tons. , 


This result marks her out ag cer. 


Placement 
ig bs dae : . Tessrs, Cox 
and King, of London. She is provided with turbine engines 
constructed by the Parsons’ Marine Steam Turbine Com ney 
| Limited, and fitted with three lengths of shafting, haying 
three propellers on each shaft. Her resemblance to a tor : 
boat extends to her boilers, which are of the Yarrow small 
tube type. Her performances, about which little has yet beep 
heard, are undoubtedly of interest, as forming a fair com 
parison with those of similar vessels provided with boilers 
of this class, but fitted with reciprocating engines, High 
speed and manceuvring power are matters also interesting} 
exemplified in the torpedo boat destroyer Velox, which hag : 
cently proved herself to be the fastest vessel in the world 
| having made a speed of 33:64 knots. The Velox was built 
for the Parsons’ Marine Steam Turbine Company, and 
| was purchased by the Government a short time ago, ghp 





28ft. It is probable that previously to this epoch the old | is a unique vessel, in that she is fitted both with ordinary 


primitive canvas sacks filled with sand were used. 


This | Teciprocating engines and with steam turbines. 


The latter 


more modern bridges at Putney, Kew, and Vauxhall, is a | clumsy contrivance was subsequently superseded by the | #%¢ Only used when the highest speeds are required, ang 


| 


good deal less than that of either Waterloo or London Bridge, | modern iron troughs and boxes Paces! 
The arches are continuous, both at the crown and at the | °#! vessel so far as coal consumption is concerned. 


being 7ft. in the first, and 8}ft. in the second instance. This | 


diminution of headway allows of more favourable gradients, | springings. 


FIG.4 









wore! 
Vauxhall Bridge 
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both in the approaches and on the structures themselves. 
Particulars of the span and rise of these five central arches 
The Trinity 
high-water mark is the datum for all measurements, which 


are detailed in the accompanying table. 


are in feet ;— 
Name. Description. Span. Rise. 
London. . Elliptical ae) sé) a ara ee 
Waterloo Do. a6, 2 39 eh EO ae ce aoe 
Vauxhall Compound curve .. .. 149 .. .. 20-0 
el, ee ere 
Pate .. .» «» Gap... .. «...s B8.. . 20-0 


It appears from the diagram that there is not even any 
approximate proportion between the spans and rises of the 
That of Waterloo, with the smallest 
span, has nearly the same rise as that of London Bridge 


different arches. 


with the largest. 


Each pier is founded upon a mass of concrete 107ft. 
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SECTION OF PIER 


in length, 39ft. in breadth, and 12ft. in depth, mixed in 
the proportion of one of cement to six of broken stone. 
The neat work starts upon a couple of vertical footing 
courses of stone, with a curve terminating at the spring- 
ing course, which is set plumb. Above this course the trve 
archstones commence, both the voussoirs and the face stoncs 
of the curve below the springing line being adjusted with 
extreme accuracy and precision, to form the contours repre- 
sented in Fig.5. The hearting of the pier is built of brindle 
brickwork laid in cement mortar. Over the pier the arck- 
stones are 7ft. 6in. on the bed, diminishing to 4ft. at the 
crown, and are 1ft. 6in. in width on the soffit. 
of the upper surface of the concrete the width of the stone- 
work is 28ft., which decreases at the springing line to 18ft. 


| inclination as is given at the Tower Bridge. 
the four approaches, all converging on the bridge, necessitated | 


At the level | 


eighty-seven voussoirs, including the keystone. 


south bank of the river there are four road approaches. All 


these have been diverted and raised, with gradients of 1 in 30. 


In the centre arch of the Kew Bridge there are | 


this arrangement makes the Velox an exceptionally cconomj. 
The yacht Emerald for Sir Christopher Furness is a much 
| larger and in every way a more elaborately fitted vessel than 
| any of the above mentioned. She is 236ft. in length over al), 
28ft. Sin. beam, and 1ft. 6in. moulded depth. In her cage 
as well, there is a problem bound up in design and constrye. 
| tion, and one which has a highly important bearing on 
| perhaps a wider range of shipping than in the case of the other 
craft referred to. Abnormal speed is not being aimed at, and 
certainly comfort and luxuriousness of accommodation arenot 
being sacrificed with that in view. The object of designer, 
engineers, and owner, in the case of the Emerald, has been to 
put into the vessel such power of the turbine description as 
will enable her to steam at the highest speed compatible with 
entire freedom from vibration. The rate of speed aimed at 
is about 16 knots, which it is hoped will be realised, together 
| with an entire absence of vibration ; and not only so, but what 


Upon the | is quite as important, on an exceptionally low consumption 


of coal. That turbines are marvellously capable machines 
| wherewith to propel vessels at great speed no one can now 


Upon the bridge itself the gradients are 1 in 40, the same | dispute. Whether they can drive moderately slow vessels 


the construction of some dwarf retaining walls. It is 
expected that the new bridge will be completed and opened 
for traffic in the spring of next year. Sir John Wolfe Barry 
and Mr. Cuthbert A. Brereton, MM. Inst. C.E., are the 
engineers for the bridge, and to their courtesy we are indebted 
for the information contained in the present and previous 
article. Our thanks are also due to Mr. W. Garneys Wales, 
A.M. Inst. C.E., the resident engineer, who accompanied us 
over the works, and supplied us with photographs, drawings, 
and valuable professional details. The contractor for the 
bridge is Mr. Easton Gibb. The steel centering ribs are from 
the works of Messrs. E. C. and J. Keay, of Darlaston. 








_ TURBINE STEAM YACHTS. 


HEREWITH We give a view of the turbine yacht Emerald 





| whilefon the stocks at Linthouse Shipyard, Govan—Alex. 
| Stephen and Sons, Limited—just prior to‘her launch on the 


The raising of | economically has yet to be proved, and it is precisely from 


this point of view that the yacht Emerald is so interesting, 
As was stated on the occasion of the launch by Mr. G, LE. 
Watson, whose skill and experience in yacht design, and 
whose knowledge as to what is desiderated by the yachting 
world, cannot surely be gainsaid if the marine steam turbine 
‘*is proved to be economical at slow speed, it certainly has a 
great future.’’ 

The hull of the new yacht shows an admirably fine model, 
and reflects much credit on Mr. Fred J. Stephen, the ship- 
building director of the Linthouse establishment. The 
vessel has three sets of steam turbines, each driving one 
length of shafting—one central and two side shafts -one 
propeller of about 3ft. diameter being attached to the centre, 
and two propellers, each of about 20in. diameter, to each of 
the side lengths of shafting, as may be seen in our illustra- 
tion. All the propellers are of manganese bronze. ‘The hull 
of the vessel has been specially strengthened to prevent any 
vibration in the structure for the great speed at which the 
shafts will revolve. In the engine-room, besides the three 
turbines, their condensers, and the duplicate electric lighting 
machinery, there is a large number of auxiliary engines of all 








THE EMERALD 





‘\ 


TURB.NE YACHT 


An elevation of one of the piers and one of the completed | 


starlings is given on page 423, which also shows the position of | 


the joints AA, BB, of the steel centering ribs, with respect to 
the timber supports, upon which are fixed the sand boxes, 
plugs, and folding wedges comprising the arrangements for 
striking the centres. The view is taken looking up stream. 
Tt is that of one of the side arches, the centre arch with its 
steel ribs being to the left of the pier, and the temporary 
bridge in the background. 


2ist inst. The new vessel has been built to the order of Sir 
Christopher Furness, and while not positively the first 


pleasure yacht to be fitted with the Parsons’ turbines, she is | 
| donkey boiler is fitted at the fore end of the stokehold for 


the largest, and in some respects the most interesting craft of 
her kind launched so far. 
Parsons’ own remarkable little vessel the Turbinia, which 
was the pioneer of the turbine-propelled class of steamer, 


Apart from the Hon. Charles | 


| 
} 


kinds, including steam and water pumps an engines, «c., 
while the main boiler, which is of very large diameter, is 
fitted with Howden’s forced draught. A patent vertical 


working the electric light and auxiliary engines when in port. 
This boiler is placed in a recess of the bunkers, which have a 
sufficient capacity for an extended cruise, 
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LETTERS TO THE EDITOR. 
(We do not hold caresom responsible for the opinions of our 





BALANCE OF HEAT IN GAS ENGINES, 


sir,—1 hasten to assure Mr, Wim: ris that [ had no intention 
of attributing the discovery of variable specific’ heat to him ; its 
existence has been known for many years. But I think I am 
correct in saying that he attributes a greater influence to the 
variation than has been done heretofore. In other words, so far as 
the gas engine is concerned, at all events, it appears that Mr. 
Wimperis holds that the capacity.ot a gas for receiving heat with- 
out manifesting any evidence that it has received it increases in a 
more rapid ratio with the rise in temperature than has been set 
forth by other authorities, : : PT ston 

Apart altogether from gas engines, the question raised is of much 
interestat the present time, when received theories about the con- 
stitution of matter are being carefully criticised. No doubt Mr. 
Wimperis has read Lord Kelvin’s lecture, delivered some months 
ago at the Royal Institution, on ‘* Dynamic Clouds,” and he will 
remember how difficult it is to make the molecular theory of the 
behaviour of gas work in with the actual facts of atomic weights 
and specific heats. I do not think, however, on reading over my 
letter, which you published on the 17th instant, that I have made 
my meaning quite clear, and I venture, therefore, to state the facts 
in a slightly different way. 

If we take any quantity of gas, say a pound, or a hundred 
pounds, and apply a steady source of heat to it, in the first 
minute the gas will have poured into it a certain number of 
thermal units, It will rise in temperature, and it will augment in 
pressure, the volume being constant. Now, if the specific heat 
were constant, at the end of a second minute the temperature 
would have risen, and with it the pressure, so far that the result 
wou'd be precisely twice that proper to the first minute, and so on. 
But in fact, this does not occur. Let us suppose that the measur- 
able work done on the gas manifested by increase in pressure and 
temperature is re resented by p ¢. Then in the second minute it will 
be p (¢ — ¢), in which c is a constant depending for its value on the 
relation which ¢ at any moment bears to the specific heat of the gas. 

Let vs suppose, using any arbitrary figures we please for the 
sake of illustration, that p¢ = 100 for the first minute, and 
pt = 90 for the second minute, the question arises what becomes 
of the energy oe per rag by 10 obviously imparted to the gas 
during the second minute as well as the first minute. It has not 
gone in driving the molecules further asunder, because the volume 
of the gas is constant. It has not gone in augmenting their 
velocity, because the pressure and the temperature retain pre- 
cisely the same relation to each other as they did before. In one 
word, work has been done on the gas, and has apparently been 
wholly lost ; it hasdisappeared. There is, at all events, no visible 
return for it whatever. A quantity of heat expended on the gas 
provides a return represented by 100 in the first minute. The 
same quantity expended in the second minute only produced a 
return represented by 90, and so on. As the gas rises in 
temperature the return becomes smaller and smaller. 

There is only one attempt at an explanation of what takes place 
that I can call to mind as worth notice ; it is, that the molecules 
have not only a motion of translation in right lines imparted to 
them, but that they have a motion of rotation as well, and that, 
although work has to be done on them to impart or augment 
their rotational velocity, yet this rotation of molecules does not 
increase either pressure or temperature. If this be true, then 
what becomes of the conservation of energy! Wecan do work 
without any manifest return whatever. 

Let us now suppose that heat has been imparted to a definite 
mass of gas, and that as its temperature rose, the rate of increment 
became less and less, so that a curve might be plotted showing 
graphically what takes place. If, now, the process is reversed, and 
the gas cooled down, will the same curve satisfy the conditions! 
In other words, if the rate of rise in temperature be a, ), c, Xc., 
cach letter representing a ry“ period of time, the length of 
this period being determined by the rate of rise in the specific 
heat of the gas, will the cooling or return of the heat take place 
in the reverse order, c, b, a, &c.! If this is the case, then during 
expansion in the gas engine we ought to recover a portion of the 
energy which is apparently lost ; and whereas it now appears that 
the engine working with a gas whose specific heat is a constant, 
must be more economical than one working with a gas whose 
opel heat varies in the way stated by Mr. Wimperis, it may be 
that if expansion is sufficiently employed one gas may be as good 
as the other. 

As the matter stands now, a portion of the heat generated 
during a gas explosicn appears to undergo annihilation, for it does 
not reappear either as temperature, or pressure, or volume, 

In conclusion, I ask permission to quote the following passage 
from Clerk Maxwell. Although the words were written about 
a dozen years ago they are true to-day :—‘‘ The special work which 
lies before the physical inquirer in the present state of science is 
the determination of the quantity of energy which enters or leaves 
a material system during the e of the system from its 
standard state to any other definite state.” 

October 27th. B,.T. U. 


Sin,—The question of the variability of specific heats has been 
raised to a posi ion of high importance ie. Wimperis and 
others, and I should be glad to pore where I could find a list of 
the latest determined valnes, I have copies of [HE ENGINEER of 
1885, containing a translation by B, H. Thwaite of M. Berthelot’s 
articles upon the subject, and they contain certain specific heat 
constants at high temperatures, but I understand a considerable 
addition has since been made to the list of determinations. 

Brixton-hill, 8.W., October 29th. D. H. v. 





COALS AND STRIKES, 


Sink, —The demand and supply of coal from an international point 
of view has been brought before us recently in a most vivid and 
pressing tanner by the great strikes in the United States and 
France, and the conjunction threatened to become portentous. A 
crisis of a far-reaching character, touching issues of a very 
fundamental nature, has been staved off only by the plucky and 
‘determined intervention of President Roosevelt. But these 
things are signs and injunctions, and should drive us, not 
reluctant'y, to review our position, not only relative to our past 
history, but especially to our place among the peoples and upon 
the markets of the world. Coal to the American nearly spelt 
crash ; coal to us is part of life and the very plinth of prosperity. 

The market is experiencing a set back. Bounding p ra and 
leaping prices are no more bidding to speculation and fortune or 
ruin as the case may Stocks are unknown, and orders have 
recently been more a nuisance than an encouragement. And yet 
.a check on our age does not seem p obable, nor does any 
man cutside the Royal Commission seem inclined to consider 
Practically whether we should attempt such a thing. But all the 
while it is easy to perceive that, amid the fever of competition, 
‘amid the continued large if not growing production, consumption, 
-and export, there is a nervousness, a wistfulness respecting the 
coal trade and supply which is not confined to those immediately 
‘concerned with it, though also it does not arrest the headlong 
‘extravagance of many more. Are there reasons for this uneasiness, 
do our rulers and instructors and experts tell us anything which 
will comfort and reassure? Unfortunately there is no such balm 
to be found, if anything the medicine offered is bitter and suggest- 
ing the need of a tonic. 

A survey of our relative position with regard to coal is not 





reassuring, especially from the quantitative standpoint, and also 
from a commercial, Itis true that qualitatively we have little to 
fear, if we may judge from the latest analyses. But price and 
quantity are almost dominant factors, and we are not too safe 
here, even without regard to the question of our store of black 
diamond. ‘The price of coal in this country for some years has 
been ascending, it is a little below that of 1900 it is true, but it is 
far above the American average—in 1901, U.K., 9s, 4}d.; in 
U.S.A., 5s. 67d. Not only so, a survey of years shows that while 
ours was going up, the American was tumbling down from 6s. 5d. 
in 1883 to 5s. 6d. in 1901. We may, and must, dismiss the prices 
which have been made lately in order to understand our relative 
—- There is a suggestion of a slight rise in the U.S.A. in 1901, 
ut even thus the price of coal is not only very much lower, but 
so low as to allow for great inferiority in caloric value where neces- 
sary. On the other hand, Germany is much in our position. The 
price in 1901 was almost identical, but during the past twenty 
years an advance, a steady advance, from 5s. 3d. a ton at the pit 
to 9s. 4d, is observed. It is scarcely necessary to add that France 
and Belgium are in a worse plight, and coals there went up to 12s, 
and 14s, Another item in the comparison is that of the coal pro- 
duced per man employed ; where, again, our case is maa | but 
bright. America produces 548 tons per man, New South Wales 
even gets 486; we get 278 only, and Germany 264 tons. This 
state of things is due probably to the larger seams of Pennsyl- 
vania, and to the facilities thus at hand for the use of cutting 
machinery. But when the United States pit-mouth price is only 
5s. 6d. to our 9s. 4d., and our men represent only 278 to their 
548 tons each, it is clear that we are at a disadvantage which 
the quality of our fuel will scarcely touch. 

And this touches us at a vulnerable spot. Some coal shippers 
very naturally exhibit great anxiety for the export trade and the 
competition they meet ; many of us are willing to reconsider the 
wacle pelley of exportation, though by no means apprehensive of 
vur prospects, In exports, however, there is no country, German 
or American, Spanish or Japanese, nor any opening supply that 
can touch us yet, though the world is conscious, and increasingly 
conscious, of new coalfields. It is in the productive realm, in our 
manufactures, that we must expect to feel the pinch, should it 
come. As coal enters into the cost of production, we shall have 
to reconsider our power to place on the markets goods of 
quality and price equal and superior to those of our competitors. 
Quantitatively we are at a disadvantage. The Americans suppl 
themselves in normal times, almost as exclusively as we do, wi 
coal. They now consume 253 millions to our 161 millions for 
home purposes, and at 5s. 6d. to our 93. 4d.; and much of this 
enormous consumption is owing, not only to an increasing popu- 
lation, but also to an ex ing manufacture and commerce. 
From other countries the prospective rivalry does not look serious, 
for whether we regard price, production, or quality, Germany, 
Belgium, and France cannot wrest our crown. Our many-sided 
cousins across the pond are in a very different position, so different 
that, but for that ‘‘ pond,” we should find our export coal trade in 
the hands of the Philistines. 

The economic position thus disclosed, all too briefly and incom- 

etely, is of immense importance to our technical men and pro- 

ucts. Nor can it be less anxious in the face of the fact that 
bodies like the Miners’ Federation set themselves in practice to the 
regulation of production as the chief governor of the market. 
Now wages are involved ina - peer large production. Produc- 
tion is easier in America, and we must see to it that we get an 
advantage somewhere, in order to maintain our position. What 
will restriction of output, should it become general, as it now 
appears that it may, do in regard to cost of production in manu- 
facture! From the collier’s point of view it cannot succeed except 
by affording a steady and relatively high wage. If it prove thus 
successful, what will the market price settle on, and in turn, how 
will our manufactures be affected ! These are questions which no 
one would care to decide from a theoretical point of view only ; 
but it is obvious that they are now in course of decision, which 
may arrive a'so much sooner than some supp Scientific an 
mechanical means may yet be ours in the near future which may 
revolutionise the fuel problem for us. At the present moment we 
are the heaviest consumers of coal, 3-89 tons per head to the 
U.S.A.’s 3-29 ; Belgium’s, 2-81 ; and Germany’s, 1-71 tons. Our 
coalfield is older and smaller than our competitors’, however, and 
what with our huge desire to trade and sell, our manufactures 
changing so much fuel into other forms, and our luxurious 
domestic consumption, we are as greatly puzzled as the fabled 
donkey. Solvitur ambulando. Yes; but it will be more to our 
credit and comfort if we apply our minds, with what wit we 
possess, to the anticipation of events. 

The tackward swing from the plethoric purchases of 1900 and 
the prices which ruleat the moment must not deceive us. In the 
coal market of the near future there will be a struggle, strikes wil 
not be heard of so often, methods of conciliation may be more 
easily found, and the thrifty nation will have as sure a reward as 
the careful individual. The aspect of the whole may be changed, 
if we produce, not coal, but a wizard who shall change the fuel 
element of production, radically, lifting the problem into a higher 

lane, where skill’s proportion will be greater. To that we may 
ook, let us hope, for else the times may bring a load of care we 
shall not rejoice to carry. 2 
Whitehall-place, October 22nd. 








PATENTS, DESIGNS, AND TRADE MARKS, 

Str,—In your issue of September 12th last the attention of 
manufacturers was drawn in a letter from one of your corre- 
spondents to the important amendments which are generally 
supposed to take effect in all the States of the International Conven- 
tion, dating from September 14th last. 

In view of the statemént that—in accordance with these amend- 
ments—‘‘contracting States to the Convention have agreed that the 
priority granted to applicants for patents shall be twelve months, 
reckoned from the date of the application in the State in which the 
applicant is domiciled,” the following extract from a letter 
recently received from one of the largest firms of patent agents and 
solicitors in America will no doubt be of interest to your readers. 

Re International Convention.—‘‘ The Convention, so far as its 

ractically working in this country is-concerned, is really a dead 
etter. The United States is a member, and, theoretically, an 
applicant can take advantage in the United States of the Conven- 
tion terms. However, our legislative body, the Congress, has 
failed to pass a law whereby the patent officials are enabled to 
officially recognise the terms of the Convention, and the office, 
therefore, does not feel itself under obligations to accept cases 
claiming priority under the Convention.” 

‘It is the custom hence to file applications in the ordinary way, 
within seven months of date of filing in any foreign country. We 
think that if the question were ever carried to our courts it would 
be so adjudicated as to give full force and effect to the Convention 
terms. Until this question, however, is determined, it is hardly 
safe to raise the issue with the office and invite delay, which might 
be fatal toapplicant’s rights.” © A PROVINCIAL PATENT AGENT. 

Sheffield, October 22nd. 





THE PIG IRON CORNER. 

Sir, —‘‘ Midlands” is quite right in his remarks that the pig iron 
trade is the worst in the United Kingdom, whereas in the United 
States it is the backbone of America’s unexampled prosperity. 

Here the directors of the iron and coal trades of this country are 
themselves greatly responsible for the miserable position the trade 
has now reached. Knowing as they do little or next to nothing of 
the process of ironmaking, they throw too much responsibility on 
their managers, who themselves have -too often an inadequate 
knowledge of the science of pig iron making, and consequently 
they are afraid of suggesting drastic improvements that would 
make the pig iron trade prosperous, CHARGING BELL. 

October 28th. 


HEAVY GRINDING MACHINES. 





GRINDING, from being originally a more or less rough 

machine shop method dependent almost entirely on the skill 
of the operator, and then a highly specialised method devoted 
to a very limited class of work, is rapidly advancing to an 
important general position in the machine shop. It is no 
longer regarded as a refinement economically applicable only 
to special items, but it is entering upon the field held by 
the general purpose lathe, planing, and shaping machines 
and is showing itself capable of competing with the older 
machines, and beating them both in the matter of time and 
accuracy. 
One of the most recent types of grinders is illustrated by two 
engravings on page 426. It ismade by the Landis Tool Company, 
of Waynesboro, Pa., U.S.A., and is sold in this country by 
C. W. Burton, Griffiths and Co., of Ludgate-square. We 
have, unfortunately, not yet had an opportunity of inspecting 
one of these machines, and the following description is from 
particulars supplied by the makers. It will, we think, be 
found, nevertheless, interesting and instructive. 

This machine is classed as a semi-universal, self-contained 
type. By this is meant that it does not contain all of the 
adjustments of the universal machines, and that it is run 
without overhead works. As shown, it is arranged with a 
swivelling headstock, which has an adjustable spindle bearing, 
and is designed for the use of a face plate and chuck, with 
which work can be ground at all angles from zero to 90 deg. 
Provisions are made in the machine to apply an internal 
grinding attachment when wanted, so that straight and taper 
holes can be ground. 

The headstock spindle runs in adjustable bearings. It can 
be locked and the work revolved on a dead centre by a loose 
faceplate in a similar manner to the: smaller Landis 
machines. The swivelling head is dowelled for straight line 
position with two tapered pins, and is secured to its base by 
three heavy bolts engaging a circular tee slot. 

The interior of the headstock is fitted with bevel gearing, 
concentric with the pivot of the swivel head, by which the 
power -is transmitted to the work at-all angles. A shaft 
extending from the end of the swivelling table of the machine 
to some distance toward its pivot passes through the base of 
the stock. This shaft is grooved, and on it a gear is 
mounted, having a feather permitting the head to be moved 
to different positions as required. A lever is provided for 
engaging and disengaging the gearing on the shaft by a clutch, 
for the purpose of stopping the work independently of the 
traverse, which is often desired. 

The footstock spindle has an adjustable bearing, and can 
be clamped in position. It is operated by a screw which is 
back-geared to a hand wheel. Both head and footstock are 
heavy and are brought to position on the table by a rack 
secured to the latter, and a pinion on each stock, which is 
operated by a detachable handle. The emery wheel base. is 
fitted with a heavy spindle with journals, 4Zin. by 15in. and 
4in. by 10in., and carries an emery wheel 30in. diameter by 
1jin. and 2in. wide. The emery wheel pulley, 14in. diameter 
for 43in. belt, gives ample power capacity for doing rapid 
work. e bearings are adjustable, and their large size 
reduces the wear to a minimum. This base is adjustably 
mounted on a slider which works on a lower slide with large 
bearing surfaces. 

Power for driving the emery wheel is transmitted through 
@ grooved shaft running the whole length of the machine on 
the rear side. A pulley, trunnioned in a bracket secured to 
the emery wheel carriage, passes back and forth over the 
shaft, and is driven by the grooves in the shaft through a set 
of wheels. A vertical yoke, carrying an upper intermediate 
shaft and pulleys, serves as a joint to another yoke connecting 
with the emery wheel base. This makes a complete connec- 
tion between the lower shaft and the emery wheel spindle and 
compensates for the movement of the emery wheel to and 
from the work, keeping the belts under driving tension. 
Both yokes are provided with screws to lengthen them, in 
order to tighten the belt as required. It will be noticed that 
this driving mechanism causes no pull upon the carriage 
guide, nor against the wheel feed up device by the power 
transmitted to it ; the belt tension being all taken up in the 
yokes themselves. This leaves the carriage free to move and 
to carry nothing but its weight and the grinding cut. 

The emery wheel carriage runs in guide ways on the bed 
which are scraped to surface plates. These guides are 
thoroughly protected their entire length by metallic covers. 

From the rear shaft of the machine at the headstock end 
motion is transmitted to the gearing for revolving the work 
and traversing the emery wheel carriage. This arrangement 
consists of a cone pulley on the rear. shaft, which is coupled 
to it by a friction clutch operated by a rod 6n the front of the 
machine, making it convenient to stop from any position. 
The cone pulley connects to the gearing referred to by a belt, 
and is for changing the speed of the work. The feeds in this 
instance remaining constant with relation to the rotation of 
the work, except when a greater variation than these cones 
will make, a change is made in the headstock itself by a 
lever. 

The change of traverse feed is made by a lever shown on 
the gear-box at the left hand or headstock cnd of the 
machine, by which cone gearing, arranged for proper speeds, 
are positively clutched to the shaft, giving five changes of 
feed from in. to 2in. per revolution of work. There 
are four changes of work speed acquired by the cone 
pulleys previously referred to, and, in addition, a back gear 
makes four more, which, together with the change made in 
the headstock, gives in all sixteen changes of work speed 
covering a range for every requirement, and being from 8 to 
200 revolutions. 

A hand wheel carriage traverses on the front of the bed with 
the emery wheel, and on it is situated a lever for starting and 
stopping the traverse feed, and another for reversing the motion 
of the carriage by hand; also a hand wheel by which the 
carriage can be moved by hand a limited amount. This 
hand wheel has a clutch, so that it can be disengaged while 
power feeding to avoid its turning. To this carriage is 
attached a platform, which is mounted on wheels, and is 
carried back and forth, on which the operator can stand to 
look over his work. This, owing to the size of the machine 
and the work that can be executed on it, is found 
necessary. 

The table, on which are mounted the head and foot- 
stocks, is pivoted at its centre, enabling tapers up to 2in. 
per foot to be ground. A graduation on the end gives the 
readings by which it can be set. It is firmly clamped at four 
points in its length. In swivelling this table universal coup- 
lings on the vertical shaft at the left-hand end of the 
machine compensate for this movement. 





All gearing is thoroughly protected from dirt, as well as 
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from danger to the operator. The screws are covered in an 
efficient manner, and protection at all bearings is fully pro- 
vided. Power can be applied to this machine either direct 
from the shaft by belt or by electric motor coupled with a 
driving chain, as shown in the illustrations. The foundation 
dimensions are 5ft. by 18ft.; the power required from 20 to 
30 horse-power. 

The following letter from the makers gives some idea of the 
capacity of the machine:—‘‘ We have been making some 
excellent records, but these we will give you as soon as we 
get the entire tests completed. We may tell you on one 
piece, cast iron, 6m. diameter, 44in. long, we reduced the 
diameter ;,in. in eleven minutes. Of course, we did not 
finish it—simply removed this amount of stock. Another 
test on hammered steel was a connecting-rod 8ft. long over 
all. The rod proper was 64in. diameter. The amount of 
material taken off was ~,in. The two ends on which bear- 
ings were located were also finished, and the time required 
was one and a-half hours. This, we think, can be reduced 
to one hour by allowing only ,;in. to finish, and it is just as 
easy to turn within ,in., or a trifle over, as it is to within 
isin. or*more. We understand that generally the time 
required for doing on the lathe just what we are doing on a 
grinder was twelve to thirteen hours. This is the toughest 
material we have ever tried to grind, yet the machine showed 
up very well. We also had in it a chilled roll 22in. diameter, 
the roll proper 44in. long, length over all 7ft. This was 
ground on centres. Of course, we could not make a very 
interesting record on this, for the reason that a heavier 
machine is required than our No. 25 for heavy rolls, although 
we ground one-half the length of the roll and reduced same 
s «in. in one hour. We also finished a crank shaft 14in. 
diameter, 10ft. long over all; finished portion 8ft. Material 
removed, ;*,in. ; time, two and a-half hours.”’ 








Tue first town in England to be lighted by natural gas 
is Heathfield, Sussex. At a public meeting of ratepayers it has 
been resolved to accept an offer from the Natural Gas Fields of 


England Company to have the streets illuminated by this means | 


at the rate of 55s. per lamp for eight months in the year. 


BACK OF MACHINE 


DOCKYARD NOTES. 





Tue Barham has left the Mediterranean fleet for home, her 
place having been taken by the third-class cruiser Intrepid. 





Tuer Duncan has successfully passed all her steam trials, 





THE cruiser destined to replace on the stocks the Cornwall, 
launched at Pembroke this week, will, it is rumoured, be 
called the Duke of Edinburgh. We hardly incline to credit 
the rumour, for this would upset the whole territorial 
system of cruisernames. Possibly, however, since the present 
Edinburgh is likely to be struck off the lists ere long, the 
new vessel is destined to bear the same name, with the prefix 
‘Duke of” till the other Edinburgh has ceased to figure on 
the Navy list. The sooner this event comes off the better, 
for the Edinburgh has long ago ceased to have a fighting 
value, if she ever possessed any. 





CommoporE H.§S, H. Prince Louis or BarrenBerG has 
been appointed Director of Naval Intelligence. He has 
already served in the Naval Intelligence Department in a 
subordinate position, and proved an excellent man at his work. 
We congratulate the Admiralty on the appointment. 





THe Russian cruiser Novik, the famous 25-knotter, has 
reached Brest on her way to the Far East. 





SomE important submarine manceuvres have recently taken 
place off Cherbourg. No trustworthy details are yet available, 
but the object was to test the efficacy of submarines in 


holding a channel against a fleet. 


THe French Mediterranean fleet will 
November Ist. 
the fleet practically laid up for the winter, so far as its fighting 
value is concerned. 


demobilise on 





Tue patent swing-out dropping gear of the French sub- 





Inet ngigeer 


afoot to give all the new submarines fixed bow tubes similar 
to those in our Hollands. The swing-out gear seems to 
deliver with a good deal of uncertainty, especially forward, 
even when the boat is stationary, or nearly so. 








THE INSTITUTION OF JUNIOR ENGINEERS.—By permission of the 
Bridge House Estates Committee, the members of this Institution 
recently paid a visit to the London Bridge widening works, and 


| had the opportunity of witnessing the erection of the iast girder 


of the temporary footbridge. The resident engineer, Mr. W. B. 
Cole, Assoc. M. Inst. C.E., assisted by Mr. Lynton and Mr. Hugh 
Cruttwell, conducted the party. The works are being carried 
out with the object of widening the footways of London Bridge 
from the present width of 9ft. 6in. to 14ft. Advantage will 
be taken of the opportunity of increasing the width of the 


| roadway also from 34ft. 6in. to 37ft., giving an additional 2ft. 6in. 


| dentil course. 


The existing width between parapets is 53ft. 6in., the new width 
will become 65ft. The extra width will be carried on granite 
corbels or cantilevers, projecting from the outer spandril wall of 
London Bridge, the bed for these corbels being that of the existing 
It is intended to place refuges at intervals over 


| the bridge, and to light the bridge from standard lights fixed on 


| these refuges. 


The crews will be reduced in strength, and | 





marines fails to give satisfactory results, and a proposal is | 


In order to carry out the work it is necessary for 
the footways to be closed. For the convenience of foot passengers 
temporary foot-bridges are under course of construction on both 
the east and west sides of London Bridge. Each foot-bridge 
consists of five spans of steel work, one span 157ft. 7in. and four 
spans 145ft. 5in., which are supported from the piers by steel work 
trestles, and at the abutments by timber trestles built up from the 
stairs leading down to the river, the intervals between the ends of 
the steel work and the footway levels at the ends of London 
Bridge being filled in by timber work. The clear width of the 
temporary foot-bridges is about 11ft. 2in., and the length from end 
to end is about 1006ft. On the top booms of the girders and on 
the top timberwork a crane road is laid, and two electric cranes 
are mounted on each foot-bridge. These cranes will be used for 
dismantling the existing parapet, &c., and setting new stones. 
The total weight of steel work is about 750 tons and the new 
granite will amount to about 50,000 cubic feet. The architect for 
the work is Mr. Andrew Murray, F.R.I.B.A., City Surveyor ; the 
engineer is Mr. E. Cruttwell, M. Inst. C.E.; and the contractors 
are Messrs. Pethick Brothers, of Plymouth, with the Patent Shaft 
and Axletree Company as sub-contractors for the steel work, 
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oO 
OIL MOTOR CARS OF 1902.* 


By Captain C. C. Lonepripce, Member, of London. 
(Continued from page 403.) 


Vale avec. —In this year’s motors there is among the best 

kersa marked and very praiseworthy tendency towards increased 
2 area. Where the sluggish-acting automatic inlet valve is 
retained, the difficulty with high piston speed of ensuring a full 
* e is increased ; and, in such cases, if 80ft. per second for 
snduction and 100ft. od sscond for exhaust are to be at all 
- oximated, it is evident that.the valve areas can scarcely be too 


ee. There is little doubt that the sharp blast considered 
poo in the aspiration method of carburation to secure proper 


suction and mixing of the petrol has hitherto militated against the 
use of large-sized inlet pipe and valves, The necessity for this 
sharp blast is purely imaginary, as there are many very obvious 
ways in which the difficulties, real or apparent, are easily overcome. 
The tendency to enlarge valve areas became noticeable about the 
time of the late Paris Exhibition, and as further instance of its 
development may be mentioned the Napier so-called pyramidal or 
annular valve, Fig. 6. This valve claims, with the same lift, to give 
50 per cent. larger passage than the ordinary mushroom type of the 


Fic. 6.—Annular Inlet Valve (Napier). 
P 
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A, cylindrical valve seat; B, E two annular flat face rings; D connecting 
radial webs. The ring E is formed in a sleeve C, forming bearing for valve 
spindle F. When the valve opens, the gas passes through the annular space 
between the seatings B E, and also through the space P, between the head & 
and the ring G, GE. 


same diameter. The new Centaur motor of Messrs. Panhard and 
Levassor adopts a very similar triple-induction valve. So far as the 
author is aware, no clear rules for determining the valve areas of 
explosion engines have been published. There is no difficulty in 
calculating the induction-valve area, but the problem of the 
exhaust valve is less simple. In any case the common practice of 
making inlet and outlet valve of equal area cannot be right. In 
THE ENGINEER of July 20th, 1900, Mr. J.J. Roots gave certain 
formule: for calculating valve areas. 

These are the only formule the author remembers having seen, 
but they appear to be incomplete because they do not state what 
are the resulting velocities of the gas flow, and defective because 
they apparently assume discharge at equal pressure in all cases. 

Accessibility of valves.—In all the better classes of motors this is 
now well provided for. In the Daimler the removal of one nut 
enables the bridge to be removed and the valves inspected. Similar 
devices are now found on most cars. 

Jurburetters and carburetting.—These are roughly divisible into 
two systems or carburetters, and positive-feed carburetters. 
Of the two, the latter, in the author's opinion, is unquestionably the 
better system. Most aspiration carburetters draw the petrol from a 
jet, communicating with a constant level chamber or reservoir. The 
result is inaccurate and faulty petrol supply, siace the force of the 
suction varies with the speed of the engine. Rich charges are thus 
obtained when the engine is racing, and poor charges when it is 
slowed down from over-load, the reverse of what ought to be. 
Makers are now recognising this defect, and are introducing devices 
more or less closely approaching positive measurement. There is no 
need to describe these latter, because the type is well known in heavy 
oil-engine work, for instance the Crossley, the Weyman and Hitch- 
cock, the Wells Bros., the Roots, and numbers of other patented 
devices, As instances of the introduction of positive fuel measure- 
ment in petrol motors may be cited the Koch pump, the Gobron- 
Brillie bucket measurer, the adjustable stop-jet in the Mercedes 
Simplex of the Cannstatt Daimler Company, a similar device in the 
De Dion voiturette carburetter, &c. In America quite a number 
of petrol motors use positive measurers, usually of the pump type ; 
for instance the Webster, White and Middleton, New Era, Pierce, 
Springfield, &c.1 

There is a good deal of evidence to show that the problem of 
carburation is at present eliciting the attention of inventors—a sign 
that something yet better is wanted. To take one among many, 
Messrs, E. F, Bradly and W. R. Pidgeon have recently + published 
a new design of carburetter, Fig. 7. They found by experiment, as 


Fic. 7.—Carburettor (Bradly- Pidgeon). 








A, recoil spring to induction valve; B induction valve steam head; 
C induction valve stem; D adjustable guide to valve stem; E lock-nut, toD; 
F ordinary or main induction spring. Snifting valve shown to left. 


might have been surmised « priori, that, to get the maximum power 
at any number of revolutions per minute, the jet of the carburettor 
must be larger for low speeds than for high ones, and, as it is 
difficult to adjust so small a thing as the hole in the jet, they 





Paper read before the Institution of Mechanical Engineers. 
om. At the last Paris Alcohol Motor Exhibition Messrs. Ringelmann and 
i ae oo diagrams to excess of air or of fuel, mention pumps 
able i 4 : te 
for perfect “os a ae _ i.¢., positive measurers, as offering the best facility 
+ Motor Car Journal, May 17th, 1902, page 236, 








insert a small air-spring valve in the air pipe between the 
carburetter and the induction valve. This auxiliary valve opens 
wider and wider as the engine speed increases, closing again as it 
decreases, thus decreasing or increasing the suction on the jet. At 
starting, as the jet is a large one, the petrol supply is also large, 
and the engine starts readily, then as it speeds up the air valve 
comes into action, and automatically letting in more air reduces the 
mixture to and maintains it at the proper proportions. The idea 
of an auxiliary air supply for this purpose is not new, and is found 
in the 8 horse-power De Dion light car, the Darracq light car, the 
American Holyoke tonneau, &c. In the motors of the Société des 
Automobiles Crouan, of Paris, the quantity and quality of the gas 
mixture is so automatically varied according to the speed of the 
engine that the force of the explosion increases as the speed 
diminishes ; in other words, the greater force of the piston stroke 
7 Na as for the loss in centrifugal power of the fly- 
wheel, 

A number of recent devices on similar lines show that the 
tendency of the present motor is, and rightly so, towards discard- 
ing the crude action of the suction jet, pure and simple, in favour 
of positive measurers, preferably under control of the engine 
governor.* 

In connection with carburation, the author raises the point 
whether it be better to carburate the incoming air, or to first 
introduce the air and then carburate it, that is, add the fuel, at the 
end of the compression stroke. This latter method avoids all 
possibility of premature explosion, and thus enables higher com- 
pression to be used.t On the other hand, it is urged that the 
charge will be imperfectly mixed, and give imperfect and irregular 
combustion. The author is doubtful whether for petrol and gasoline 
there is anything in this objection, or whether, if there is anything, 
it is not more than discounted by the advantage to be gained. It 
is certain that a number of petrol motors run, and run successfully, 
by merely injecting the petrol into the cylinder and letting the air 
and heat do the rest. An instance is the American Weber gasoline 
uvtor. The petrol is drawn from a tank and supplied direct to the 
cylinder ina fluid state. No vaporiser is used, nor does the petrol 
come into contact with air until it reaches the combustion chamber. 
In the Otto gasoline motor, built by the American company of that 
name, no carburetter is used. The oil is pumped from an air-tight 
tank to a valve acted on by the governor. This admits a given 
quantity to the cylinder, when it is immediately pulverised by the 
incoming air and rendered explosive. No air reaches the petrol on 
its passage from the tank to the cylinder. In the German Liitzky 
petrol motor of the Maschinen Gesellschaft, Nuremburg, the benzine 
is conveyed to the cylinder in a liquid state and vaporised per stroke 
as needed. In fact, in very many German petrol motors care is 
taken to exclude the air until the oil reaches the cylinder. This is 
the case even where a separate vaporiser is used. Thus in the cil 
motor of Dopp Bros., Berlin, each charge of oil is separately con- 
verted into vapour without any air, and highly superheated before 
it is admitted, in finely divided currents, to the combustion space, 
where it is mixed with air. Herr Dopp claims that this method 
ensures regularity and completeness of combustion, low oil con- 
sumption, and quite regular working without vibration. In the 
Russian Kablitz motor car also, naphtha is injected into a red-hot 
vaporiser open to the cylinder, poe immediately vaporised by the 
compressed air. Injection of the fuel at the end of compression is 
adopted in the Diesel motor, but in rather a different way and with 
a different object. On the whole, the author thinks that, for 
petrol at least, a good deal more stress is laid on pre-mixing than 
need be, and that carburation at the end of the stroke, inasmuch 
as it admits the use of higher compressions and has another 
important advantage, is probably as good, if not better and more 
economical, than the more ordinary method. It probably requires 
high compression. 

The last point to be considered under the heading of carburetting 
is the use of heavy oils with higher flash-point, the usual household 
lighting oils. It would be, if not in the near future a requirement 
on the score of price, at least a convenience in this country if 
motors were adapted to use such oils as well as petrol ; for the 
Indian trade it is a sine yd non, since petrol cannot yet be 
obtained. This point has not been lost sight of, and quite a 
number of combination carburetters for the double purpose have 
lately appeared ; but experience as to their efficiency is still wanting. 
With Russian oils there ought to be no difficulty, since these are 
sufficiently pure to require no more preparation than atomising 
and vaporisation effected by an easy application of heat. Indeed, 
it appears doubtful whether even vaporisation is needed or mere 
spraying would not suffice. On this question the Specification No. 
7538, 1895, of Mr. James Roots, furnishes some information. It 
states :—‘‘I have found by experiment when oil is sprayed into a 
working cylinder that the essential thing is ignition, as the oil has 
not time to be and is not vaporised, but is fired as oil spray, and 
that once the ignition is commenced the flame passes almost as 
rapidly through the particles of oil, as oil spray, as through a com- 
pletely vaporised and mixed charge of oil wen 

It does not appear that Mr. Roots has since found reason to 
alter this statement. For Russian refined oils, therefore, a com- 
bination carburetter presents no great difficulties. With American 
oils it might not be so easy to get satisfactory results without 
special vaporisers. These oils are “cut” differently, and contain 
waxy and resinous compounds that in long and continuous running 
would form deposits on the walls and valves. The conditions for 
successful use would appear to be uniform delivery of minutely 
atomised oil in correct proportion, high cylinder temperature, no 
condensation by contact with cool surfaces, sufficient time for 
combustion. For alcohol, similar conditions, with higher compres- 
sion, appear best suited.+ 

The fuel.--The consideration of the fuel used is a very important 
portion of the subject. A very great deal has yet to be learned. 
It seems to the author astonishing that petrol should have been so 
long in use and yet so little known about it. He believes he is 
correct in stating that in this country at least neither the maxi- 
mum explosion pressures of various petrol mixtures, nor the times 
of attaining maximum pressure, nor the rates of cooling are 
yet ascertained. Under these circumstances makers, as far as 
—* is concerned, must be working more or less in the 
dark. 

A few year ago Dr. Boverton Redwood contributed some valu- 
able information on the subject. The results of his experiments, 
tabulated in ‘‘'Transport of Petroleum,” are as follows :—‘‘ With 
seven volumes of the liquid—pentane and gasoline—to 100,000 
volumes of air the combustion is a silent one, while with four times 
that proportion of liquid the mixture also burns without explosive 
violence. With between eight and nine volumes of liquid to 
100,000 of air, there is a marked increase in the energy of the 
combustion, and when the quantity of liquid is augmented to 10-5 
volumes a sharp explosion occurs, When the proportion of liquid 
is increased beyond about seventeen volumes, thoes is a perceptible 
decrease in the violence of the explosion, with corresponding gain 
in the volume and duration of the flame, and with twenty-one 
volumes of liquid to 100,000 of air the explosion is as mild as with 
8-4 volumes,’ 

These results, adequate for Dr. Redwood’s purpose, are not 
sufficiently comprehensive for the requirements of the motor manu- 
facturer. For his purpose, estimation of the value of any explo- 
sive mixture involves knowledge not only of the maximum explosion 
pressure as one factor, but also of the rates of cooling as another 





The value of positive measurement is shown in an article, com- 
municated to The Horseless Age May 28th, 1902, by C. E. Lucke, of 
the Columbia Laboratory, U.S.A. 

+ With equal cylinder dimensions, it also supplies a denser charge. One 
drachm of petrol represents 1300 cubic inches of vapour. Consequently, 
by admittio trol with air, the weight of the latter is proportionately 
reduced ; while by drawing in air only, compressing, and then adding 
petrol, the charge weight and maximum pressure are correspondingly 
increased. 

¢ In the Wartburg lorry of the Fahrzeugfabrik, Eisenach, the motor is 
so constructed that the compression ratio can be changed from 1 to 4-4 
for petrol, to 1 to 5-4 for alcohol. 





factor. It is only from the faculty of producing pressure and the 
capacity of resisting cooling, that we arrive at the mean pressure 
which determines the true efficiency of the mixture. The 
determination of these factors is still wanting. It is, however, 
likely that the deficiency will soon be supplied, for the author is 
in a position to state that the necessary experiments are in pro- 
gress. . The results will be awaited with considerable interest, and 
there is little doubt that they will establish the value of petrol- 
measuripg devices for carburettors when efficiency and economy 
are rigorously followed. 

But there is another phase of this problem requiring ever closer 
research. Besides the determination of the fact that different 
petrol mixtures have certain rates of cooling, there is the ascer- 
taining of the intrinsic reason, and why and wherefore of the facts, 
the relation of effect to cause, that is, the true knowledge or 
science of the problem. Attention is directed to this incomplete 
knowledge of the process of cooling, because it will be referred to 
again in connection with an interesting problem. 

Under the head of fuel it may be noticed that the motor cars of 
to-day, more especially those of French makers, show a tendency 
to acquire greater range, that is, to be equally suited for the con- 
sumption of either petrol or alcohol. Is this a precursor of the 
supersession of the refined product of Nature by the purely arti- 
ficial production? That is a question for the chemists to decide.* 
There is, however, an interesting phenomenon which the trial of 
alcohol has made sufficiently prominent to merit attention. The 
point is clearly put in an article in Engineering, January 10th, 1902, 
on ‘*French Spirit Motors” :—‘‘In theory, the consumption of 
spirits for an equal power is 1-8 times the consumption of petrol ; 
in practice, however, the presence of water in the spirits increases 
the elasticity and efficiency of the power, and the proportion is only 
as1-2, tol. . Spirit motors have more elasticity than 
petroleum motors, and work more softly; the’ pressure of the 
explosion can be increased without disadvantage to the machine, 
the expansion curve being very regular. It has been 
asserted, from results of tests carried out in Germany, that the 
efficiency of spirit motors is 23 per cent., against 15 per cent. for 
petroleum, and 13 per cent. for steam engines.” 

Why should the presence of water in the alcohol motor give this 
increased efficiency / Before attempting a reply, it may be stated 
that the same phenomenon has been observed in the petrol motor ; 
for if the published reports—Zeitschri/t des Vereins deiitscher 
Ingenieure, Bd. xxxxiv., 1900—are to be credited, the addition of 
water to the charge in the Banki engine reduced the consumption 
to 0-45 pints per brake horse-power per hour.t There again, in 
general terms, the advantages claimed were greater economy, 
greater elasticity, and smoother running. 

In July of this year, Mr. C. Rainey, at theauthor’s request, made 
some experiments with water injection in a petrol motor. Owing 
to want of appliances no very close work could be done, but the 
general results reported by Mr. Rainey are these :—(1) That while 
maintaining the petrol supply constant, the addition of water gave 
increase of power and cooler running. (2) That this effect was 
maintained until the water reached a quantity equal to the amount of 
petrol. (3) That a larger quantity of water interfered with the 
sparking, and caused frequent failures of ignition, which after a 
short time failed altogether. 

As far as the author is aware, no very complete explanation of 
these better results has so far been published. The advantages of 
water have been described as a contribution of mechanical energy 
in the form of steam, as a cooling agent obtaining increased charge 
volume and higher compression, as an absorber of the violence of 
explosion, &c. To these explanations the author will add another. 
During the recent testing with tube ignition of a petrol motor, in 
which the cylinder wall developed porosity, admitting moisture to 
the combustion chamber, a sudden advance in ignition was observed, 
together with an increase of exhaust temperature, leading to burning 
of the valves. The author considered the following to be the 
possible reason :—Assuming the cylinder charge to be pentane, 
C;Hys, the addition of water or aqueous vapour in contact with the 
incandescent tube might lead to partial decomposition, carbon 
combining to carbon monoxide, hydrogen being liberated. In other 
words, water-gas would be formed. The advance inignition would 
be due tothe greaterinflammability of the gas, and may be illustrated 
thus: The molecular weight of pentane being 72, 256 of oxygen 
would be required for its perfect combustion. On the other hand, 
the molecular weight of the water-gas, CO + H,, being 32, the 
oxygen needed for complete combustion would be 48. One part by 
weight of pentane, therefore, would require 3-5 O, and one part of 
water-gas 1-50. This at once shows why the ignition is advanced, 
the greater inflammability of the water-gas being due to the lesser 
amountofoxygen wanted forcombustion. Theincreased temperature 
of exhaust might be accounted for by assuming that the nascent 
water-gas, burnt with a fierce heat and acting as an extended flame 
carrier, produced more rapid and complete combustion of the 
charge. Unfortunately the testing department in question is 
entirely destitute of any laboratory or appliances for following up 
questions of research, and the author was unable to analyse the 
exhaust gases, and thus determine whether the hypothesis of 
more complete combustion was correct. The above is not an 
isolated case, nor is it confined to one size or type of motor nor to 
tube ignition only, the same facts being observed when electric 
ignition is in use. It has been suggested that earlier ignition is 
due to the explosion gas entering the water-jacket, and, by driving 
the water from the cylinder walls, increasing the heat of the com- 
bustion chamber. But there are a number of arguments against 
this suggestion, and the phenomena of earlier ignition and hotter 
exhaust when a little water is present, with increase of power and 
cooler running when a large and regular supply is added, need 
another explanation. 

Treated mathematically, as a purely thermal problem of profit 
and loss, it can, no doubt, be shown that, whatever be the physical 
condition of the water at the beginning of the compression stroke, 
and whatever be the laws of specific heat, the addition of water to 
the charge is an entry on the wrong side of the balance-sheet of 
an explosion motor ; and that the advantage of water injection can 
lie only in the possibility it gives—of employing much higher 
compression without risk of premature ignition—of obtaining 
heavier charges—and of reducing heat loss through the cylinder 
walls. But does this academical statement meet the whole case ! 
Does it explain the phenomena above’ Does it satisfactorily 
explain the increase of power, without the increase of compression, 
to which Professor Meyer attributes the results of the Banki motor’ 
And does it explain the remarkably high and maintained mean 
pressure of that engine when water is used ! 


(To be continued.) 








On May 14th of this year the Russian railway system 
had a total length of 55,813 versts, or about 37,209 miles, of 
which 6390 miles were of double track. There were 4455 miles of 
projected railways in course of construction by the State, in 
addition to 1585 miles being built by the Eastern China Railway 
Company. Some idea of the volume of traffic may be formed 
from the returns for last February, almost at the depth of the 
winter ; in that month the Russian railways carried 5,776,993 
passengers, and 8,717,080 tons of freight. 





* The progress made in Germany in the alcohol industry appears from 
official statistics, showing that, in 1901, 30,624,000 gallons of denaturised 
alcohol were used for technical purposes—motors, stoves, lamps, &c. 

+ The consumption appears to be even lower, for on July lth, 1902, 
Professor Banki wrote to the author: ‘“‘ Der Brennstoff-verbrauch ist bei 
den neuerer Ausfithrungen noch etwas giinstiger als bei den Versuchen 
von Prof. Meyerund von den Herren O. Taborsky und E. Jénds gefunden 
wurde. Sohat ein 16 H.P. Motor nur 0-205-0-210 kgr. Verbrauch. 
Ausser mit Benzin (bis 0-75 specifisches Gewicht) werden meine Motore 
auch fiir Spiritus und Gasbetricb bei gleichem wirtschaftlichen Effect 
ausgefithrt. . . . .” 
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REPORT ON THE WORKING OF AMERICAN 
RAILWAYS. 
By LIEUTENANT-COLONEL W. V. CONSTABLE, R.E. 
(Continued from page 404.) 
Through Speed ef Goods Trains and Duty of Wagons. 

197. The L.and N.W. Railway ha; also built two trial mineral 
wagons of 20 tons capacity, of which the dimensions are as 
follows :—2lft. by 7ft. Qin. by 4ft. 2$in., with 10in. by din. 
journals, the tare being 7 tons 18 ewt. For purposes of com- 
parison it may be noted that the inside dimensions of an E.1. 
Railway low-sided wagon are about 19ft. din. by 9ft. by 2ft. Yin. 
with journals 9in. by 4jin. The Caledouian Railway has even gone 
so far as to build some mineral bogie wagons of 50 tons capacity, 
the inside dimensions of which are 34ft. 7in. by 7ft. Zin. by 4ft., 
and they are now going to make trials between some pressed steel 
cars ordered in America and some from the Leeds Forge Com- 
pany. The G.W. Railway is also using bogie rail wagons of 
40 tons capacity, and 17 tons 7 cwt. tare. 

198. With these examples before one in conservative England, 
it is open to discussion if the present best type Indian broad 
gauge low-sided four-wheeled wagon carrying 174 tons cannot be 
improved upon. With higher sides, stronger axles, and an 
increase of axle load better results seem quite possible of attain- 
ment ; and surely it must be worth trying to beat the Americans, 
who, with their hopper coal cars, as mentioned in my notes on 
pressed steel cars, actually carry in their bogie vehicles twice as 
much coal per foot run as the best Indian type railway wagon 
does. 

199. To show what competent practical wagon builders think 
can be done with British stock, Mr. W. R. S. Jones, late of the 
Indian railways, recently made the following statement for the 
information of the members of the Institution of Mechanical Engi- 
neers of Great Britain :— 

200. He said that a steel wagon only lft. longer than a N.E. 
Raiiway coal wagon of 104 tons capacity, and measuring 17}ft. by 
73ft. by 4}ft., could be built to tare 5-7 tons, and carry 15 tons. 
Allowing a similar expansion of traffic as has taken place in the 
past, viz., about 56 per cent. in twenty years, he calculated, that 
if the additions and renewals were carried out in accordance with 
the new type, and the operation were credited with only one of 
the gains, viz., a saving in locomotive haulage of 35 per cent., 
the railways and private owners would at the end of the period 
be 80 million pounds in pocket above what they would have 
had to spend in continuing existing practice in wagon building. 
This result would have been obtained with a saving of 54 million 
tons in dead weight, and a saving of 45-7 per cent. in siding 
room. This comes to 15 per cent. less end-to-end space than the 
present stock of wagons now required. Bearing this in mind, | 
might perhaps be allowed to make a prediction, and that is, that 
the combined system of the G.I.P. and I.M. railways, with its 
magnificent geographical position, will see days of great prosperity 
if it follows American practice when renewing and adding to its 
goods stock, for it is a well-known fact that the trucks of the G.I.P. 
Railway have in the past been the worst revenue-earning vehicles 
in India, and have seriously retarded its progress. 

201. Another point of importance that was brought out during 
the discussion at the Society’s meeting was the baneful effect that 
private owners’ wagons had on trade. Even if the difficul.ies con- 
nected with the improvement of the design of traders’ wagons 
could be got over, the empty running and the limit to which such 
trucks can be used for general traffic makes them most expensive 
for railways to work. Unfortunately, English railways use some 
500,000 traders’ wagons out of their total of 1,167,000 trucks, 
whilst India has none, and it is to be hoped that any outery against 
Indian companies on the score of short wagon supply will not 
result in the introduction of traders’ trucks. 

202. To come back to English practice, it is open to question if 
weight is not often improperly sacrificed to speed, and I think 
that merchants and consumers will eventually find it to their 
advantage to encourage the railway.companies to haul heavier 
trains at slower speed and for a lower charge, except for special 
classes of traffic. 

203. I would now refer to the paper in question, No. 18 of the 
Paris Congress, by Mr. Loree, President of the American Railway 
Association and General Manager Pennsylvania Lines West of 
Pittsburg. Nothing can be more convincing than the proofs he 
adduces of the advantages of large cars, although I think, 
in the case of India, it would be prudent to introduce only 
a percentage of large bogie cars, according to the nature of the 
traffic on each railway. Mr. Loree shows that although the 
haulage of 14 tons additional dead weight for each 80,000 Ib., 
compared with a 60,000 lb. capacity car, involves for its average 
mileage per annum an excess expenditure of 23 dols. 10 cents, one 
journey of 857 miles with an additional load of seven tons over the 
average load of ten tons makes things equal, and he shows further 
on that a fair percentage of the bigger cars carry a high percentage 
of their marked capacity. The general manager of the P.R.R. 
at Philadelphia told me that they had found that if an engine 
could haul 2000 tons with 60,000 Ib. capacity cars, it would haul 
2300 tons with 100,000 lb. capacity vehicles. 

204. Whilst thinking that it is not proved that either a metre 
gauge or a 5ft. 6in. bogie wagon taken by itself must necessarily 
have a better revenue percentage of capacity than a four-wheeled 
vehicle, still there can be but little doubt that the other advantages 
of the bogie design as enumerated in Mr. Loree’s report must exist, 
and it is the great saving of siding room and other capital 
expenditure, the greater handiness of short trains, the smaller 
resistance to traction, the saving in interest on first cost per ton of 
capacity of cars, and the saving in wages from the decrease in 
number of trains hauled that constitute the superiority of the 
bogie over the four-wheeled vehicle. It is worthy of note that all 
the American railways, replying to Mr, Loree, are unanimous on 
these points, and it must not be overlooked that the first American 
railways started with a 7000 lb. capacity four-wheeled and a 
10,000 Ib. capacity eight-wheeled truck. 

- 205. Mr. Loree puts the cost of moving a gross ton a mile at 
nearly a pie, that of the paying load being about two and two- 
fifth pies, whilst the average receipts on the P.R. Railway are 
slightly over three pies per ton per mile—the rupee being taken 
as Is. 4d.—and he states that it is due to the adoption of 
the bigger car that American railways have been able to reduce 
the cost per ton mile to a figure thought impossible several years 
a 





zo. 

206. That thisis so is a fair assumption when the advantages of 
the big wagon are combined with the economy gained by hauling 
immense loads in one train, and it is for these reasons desirable 
that Indian railways should not be satisfied with existing practice, 
good as it certainly is, but should experiment with a view of 
adopting a proportion of the best type bogie stock, with extra 
strong axles, and the heaviest engines found by trial to be safe to 
run on the road. 

207. I think also that careful trials might- be made with a view 
of ascertaining once for al] the resistance to haulage of similar 
weights of trains, one composed of four-wheeled and the other 
of bogie trucks. The L. and N.W. railway carriage superintendent 
says that he has proved by actual trials that the bogie vehicle is 
decidedly light in haulage. Another point for consideration is 
whether axle loads might not safely be increased. The-P.R.R. 
actually goes up to 19,000 lb. per wheel rail-load for their heaviest 
cars, and their engine axle loads are as much as 22} tons, and the 
N.Y.C.R.R. 23 tons, English practice having got as far as 
20 tons. As much of the P.R.R. and N.Y.C.R.R.’s track is no 
stronger than that of an average Indian trunk line, the present 
moderate limits of 15 tons for an engine axle load and 12 tons for 
a wagon are open to criticism. I am certain axle loads will have 
to be increased some day, and pending the laying down of a 
a rail, the road might certainly be strengthened by adding 
sleepers. : 





208. From inquiries I have made, it is believed that the pattern 
of coupling supplied to Indian railways for several years past is 
capable of standing a much heavier stress than it now experiences, 
and ‘where weaker couplings exist, the wagons so equipped could 
presumably be attached at the rear of the train. 

209. It cannot be denied that many of the Indian railways 
could get loads to fill long trains, a large proportion of their traffic 
consisting, as is the case in America, of heavy, cheap commodities, 
such as grain and seeds, sugar, coal, salt, stone, and many other 
bulky articles, and if America with the 4ft. 84in. gauge can haul 
3000 to 3500 gross ton trains, there seems to be no good reason 
why the Indian 5ft. 6in. gauge railways with their strong roadway 
and bridges cannot do the same. At any rate, they might try, and 
if they succeeded, as I firmly believe they will, their financial 
success will be phenomenal, 

Metre Gauge Stock, 

210. It will be noted that my remarks generally refer to the 
English gauge of 4ft. 8in. or the Indian standard gauge of 
5ft. 6in., but they are also applicable to the metre gauge, which is 
pre-eminently suited for bogie practice. The metre gauge lines in 
India, forced by necessity to justify their existence, have been the 
pioneers of good practice in both carriage and wagon building, and 
from the commencement have largely adopted bogie designs, Its 
permissible axle load on the rail has risen from four to seven tons, 
and its rail section from 36 Ib. to something over 50 1b., but if it 
were allowed a nine ton axle load, and were provided with stronger 
axles and a 60 Ib. rail, it would never be beaten by the best broad 
gauge practice, and it would achieve even greater success than it 
has won in the past. 

(To be continued.) 








CATALOGUES. 

BaLpwin Locomotive Works, Philadelphia,— Record of recent 
constructions, No.37, devoted to oil-burning locomotives. 

Wm. GyLuicH, St. Olaves House, Lloyd’s-avenue, London, — 
Pamphlet illustrating and describing the Titan electric lift. 

GARRARD MANUFACTURING CoMPANY, Limited, Ryland-street, 
Birmingham.—Third edition of a catalogue devoted to the Clement- 
Garrard yetrol motors for cycles. 

VANDAM, MARSH AND Co., Limited, 15, Gerrard-street, Soho, 
London.—General catalogue of electric light fittings and accessories. 
This is a well produced book in all respects. 

WYNMALEN AND HAvsMANN, Rotterdam.—This is a neat 
pamphlet describing the Thermit process and its applications. It 
is unfortunate that for English circulation it should be printed in 
the Dutch language. 

DUDBRIDGE IRONWORKS, Limited, Stroud, Gloucestershire.—This 
is a neat little catalogue of gas and oil engines and gas-producing 
plants. The illustrations are excellent specimens of the half-tone 
process, made from drawings. 

HEAD, WRIGHTSON AND Co., Limited, Thornaby-on-Tees. 
Section IV., catalogue devoted to colliery plant and mining 
machinery.—The book contains some large well-produced illustra- 
tions showing installations by this firm. 

Cuicaco Pygumatic Toot Company, Franklin, Pennsylvania.— 
Altbough nominally devoted to air compressors this book also deals 
with appliances in which compressed air is the motive fluid, such 
as hammers and hoists. Considerable taste has been brought to 
bear on the production. 

New ExpanDeD Metat Company, Limited, West Hartlepool.— 
This is a useful little hand-book of practice, tests, and tables of 
approved formule relating to the employment of this metal in con- 
crete, plaster, &c., including fire-resisting and other building 
construction. 

BENJAMIN GOODFELLOW, Limited, Hyde, Manchester.—Illustrated 
circular describing a new compound high-speed valveless engine 
which has been designed by Mr. Goodfellow. The engine is of the 
vertical enclosed ty pe,and hasonehigh-pressurecylinderin the centre, 
and two low-pressure cylinders outside. The steam distribution 
is effected by means of the pistons, and through trunks passing 
over ports suitably arranged. There is, therefore, no excentric 
and rods or other gear required to work the valves, and the only 
reciprocating parts are the connecting-rods and pistens. The 
reciprocating parts are always kept in compression by means of the 
steam pressing on the top of the trunks, 








LAUNCHES AND TRIAL TRIPS. 


Lucy, steel screw tug and cargo boat ; built by, Mordey, Carney 
(Southampton), Limited ; to the order of, the Admiralty ; dimen- 
sions, 78ft., 16ft. S4in., by 8ft. 6in.; engines, compound surface- 
condensing, 124in., 25in., by 16in., pressure 125 lb.; launch, 
October 18th. 

ZONE, cargo steamer ; built by, Joseph L. Thompson and Sons, 
Limited ; to the order of, Turner, Brightman and Co., London ; 
dimensions, 375ft., 48ft. 6in., by 26ft. llin.; engines, triple- 
expansion, 244in., 40in., 66in., by 45in., pressure 180 lb.; con- 
— by, Blair and Co., Limited, Stockton ; launch, October 
28th. 

HEKTos, steel cargo steamer; built by, R. Craggs and Sons, 
Limited, Middlesbrough ; to the order of, the Angfartygo Aktie- 
bolaget Finska Lloyd, of Helsingfors ; dimensions, 290ft., 40ft., by 
195ft.; to carry, 3000 tons deadweight ; engines, triple-expansion, 
2lin., 34in., 56in., by 39in., pressure 165 lb.; constructed by, 
North-Eastern Marine Engineering Company ; speed guaranteed, 
10 knots ; launch, October 28th. 











JoHN Brown aNnp Company, LimiTeD, — The shareholders of 
Jobn Brown and Company, Limited, Atlas Steel and Ironworks, 
Sheffield, received a circular, dated October 29th, 1902, which con- 
firms a report freely current in commercial circles for some time. 
The secretary states :—‘‘ I am instructed by my directors to inform 
you that an agreement has been made for an amalgamation of 
interests with the well-known steel manufacturers, Thos, Firth and 
Sons, Limited, under which seven-eighths of the ordinary shares 
of that company have been acquired by John Brown and Company, 
Limited, in consideration of the transfer to the shareholders of 
Thos. Firth and Sons, Limited, of 90,000 ordinary shares of £1 
each fully paid, and 24,000 preference shares of £10 each fully 
paid of this company. Having regard to the profits made by 
Thos. Firth and Sons, Limited, my directors are satisfied that the 
acquisition of this large interest in the business of that firm will be 
beneficial to the shareholders of this company. The works of 
Thos. Firth and Sons, Limited, which are in a high state of 
efficiency, adjoin’the Atlas Works, and consequently the value of 
both works will be considerably increased, and their manufactur- 
ing operations greatly facilitated. The alteration in the Memo- 
randum of Association of this company, as approved by the 
shareholders, has been sanctioned by the High Court of Justice, 
and the necessary formalities will be concluded at an early date. 
It has been arranged that two of the directors of this company 
will join the board of Thos, Firth and Sons, Limited, while one 
director of that company will be added to the board of this com- 
pany. It is proposed to make certain alterations in the Articles 
of Association of this company, of which due notice will shortly 
- given in order to obtain the consent of the shareholders 
thereto,” : 


———— 
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THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. " 

(From our own Correspondent.) 

THE easier tone which has set in in the coal and pig iron t 

has induced rather more business from consumers, and the ae 

sequence is that a somewhat better tone marked the cour. Ma 

business on ‘Change in Birmingham to-day—Thursday. Found 
pig iron was also in better request by engineers for machin ry 
castings and other pur s. Forge qualities of Staffordsbig 
cinder pig were quoted 50s. to 51s.; part-mine, 52s, to h4s.. ail 
mine, 57s. 6d. to 67s. 6d. for ordinary, and 80s. to 82s, 64 ra 
best, with cold-blast 95s, to 100s. Midland producers pe ail 
crude iron scarce and dear, with Northamptonshire quoted he 6d 

to 52s. 6d.; Derbyshires, 53s, to 54s.; and Lincolnshires, 56s 6d 3 
In the finished iron department some of the black sheet iro 

makers were found to be rather better off for orders than recently 

the galvanisers having been better customers, Singles were quo ys 
£7 15s, to £7 17s. 6d., doubles £7 17s, 6d. to £8, and trebles £8 10s 
to £8 12s. 6d. Galvanised corrugated sheets f.0.b. Liverpool! were 
quoted £11 7s. 6d. to £11 10s. Several additional orders wor 
given out for common bars, and the price obtained was nearer the 

Association standard than previously, though the general poli 

tion averaged between £6 10s. and £6 lbs. Agents of Bel jan 

firms were quoting rather higher rates, making the net gelee at 

Antwerp £5 2s., as against £5 hitherto. Marked bars remain 

£8 10s., and angles £7 10s. to £7 15s. For nail rod and rivet iron 

£7 5s, to £7 10s. is asked, and £7 for gas strip. 

In regard to steel the prospects of further relief from continental 
competition were discussed. The large quantities of German semi. 
finished steel which have lately been going to America seem to 
have been concurrent with lessened supplies to this district, much 
to the satisfaction of local steel makers. Locally-made Bessemer 
billets are quoted £4 15s. to £4 17s. 6d.; Siemens, £5; mild stee] 
bars, £6 10s. to £7; steel plates, £6 5s, to £6 15s.; and angles 
£5 15s. to £6 5s, : 

Mr. Chamberlain’s intended visit to South Africa was one of the 
topics discussed on Change from a business point of view, and the 
opinion generally represented was that it would tend tofurther the 
interests of trade between that country and our own, and satisfac. 
tion was therefore expressed that the journey should be con. 
templated. 

Midland makers of tramway material and rolling stock are 
anticipating some Burmese orders shortly. They learn with much 
interest of the formation of the Burmah Electric Tramways and 
Lighting Company, with a capital of £200,000, for the construc. 
tion of electric tramways in Mandalay, for which a concession has 
been granted by the Government of Burmah. It is proposed to 
construct about seven miles of double line connecting the most 
important points of the town of Mandalay, and terminating at the 
wharves on the Irrawaddy River. 

A useful piece of engineering work was put into use this week at 
Church Stretton, Shropshire, when Lady Meyrick formally con- 
nected the town mains with a new reservoir which has been con- 
structed by the Church Stretton Waterworks Company, at a cost 
of over £9500. The reservoir has taken two years to construct, 
and the storage capacity is close on 15,000,000 gallons, or sufficient 
for a town with five times the population of Church Stretton. The 
reservoir is situated 400ft. above the valley line. On each side 
are hills, and a dam has been constructed to form the lake, 

A somewhat peculiar experience has just been the lot of 
Birmingham makers of arms and ammunition. In consequence of 
the consignments in unusual quantities of arms and ammunition 
to Ireland, the Chief Constable of Birmingham has issued a 
circular to local manufacturers, drawing the attention of makers and 
sellers of arms and ammunition to the fact that the Peace Preserva- 
tion Act (Ireland), 1881, is in force in various proclaimed districts 
in Ireland, and that this forbids any persons carrying or selling 
arms or ammunition in these districts without having a licence 
under the Act. Proclaimed places are enumerated, and the 
circular proceeds to set forth the various existing restrictions 
under the Act with regard to the consigning of arms and ammuni- 
tion to that country, including the regulation that written notice 
has first to be given to the Collector of Customs at the place of 
consignment, together with the name and address of the consignee. 

Edge-tool manufacturers in this district learn with regret of 
the death of Mr. Bernard Gilpin, J.P., of Longford House, 
Cannock. Mr. Gilpin was well known and highly respected through- 
out the county. He had been ill for some time, and as he was 
close upon eighty years of age his death was not unexpected. For 
many years he was one of the principal figures in the public life of 
the district. He was a justice of the peace for over forty years, 
and for a great number of years a member of the Cannock Board 
of Guardians. He was elected for the Cannock division on the 
Staffordshire County Council in 1889, a position he held to the 
time of his death. Up to about thirty years ago he was one of 
the principals in the well-known firm of edge-tool makers at 
Churehbridge, which was founded by his grandfather about 1800. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The position throughout the engineering and iron 
trades of this district remains without any change for the better. 
Users of material have no confidence in the market, the general 
oelief being that prices will in all probability be lower, and that 
it is more to their advantage to hold back from buying as long as 
possible. Business consequently continues to drag on in the 
merest hand-to-mouth fashion, and until prices settle to something 
like a permanent basis it is scarcely likely that orders of any 
weight will be given except it may be at some speculative very low 
cut quotation for forward delivery. 

As to the engineering trades, it is only in special branches that 
firms are here and there kept well engaged. For the most part 
engineering shops are short of orders, with nothing of any weight 
in prospect, although inquiries in some directions have perhaps 
been rather more numerous recently. Locomotive builders com- 
plain that the subsidised German firms are carrying off colonial 
and other orders at prices which English makers cannot touch. 

An altogether sluggish business was the general report on the 
Iron Change meeting at Manchester on Tuesday, with practically 
little or nothing doing really to test prices. The tendency all 
through continues in a weakening direction, and it was extremely 
difficult to induce consumers to put forward business beyond what 
they are absolutely compelled to buy for immediate requirements. 
Makers’ quoted rates undergo no very material alteration, but on 
the basis of these business is scarcely practicable. Through 
second hands iron can be bought at considerably under nominal 
current quotations, and for forward delivery prices continue to be 
cut extremely low. Delivered Manchester makers’ quotations for 
No. 3 foundry Lancashire remain about 60s. to 60s. 6d., less 25. 
Lincolnshire makers still quote their basis of 55s. 6d. net, with 
Derbyshire brands about 57s. 6d. to 58s. net. Only to a very 
small extent do these figures represent actual business, and it 
would seem more that probable that local and district makers may 
have to follow the downward move in Middlesbrough. No. ¢ 
foundry brands of Middlesbrough can now be readily bought at 
60s. 1d. to 60s. 4d. net, delivered by rail Manchester, and on for- 
ward contracts sellers come below even these figures, Quotations for 
Scotch iron are somewhat irregular ; but where any business could 
be done Eglinton would not be quoted over 60s.; Glengarnock, 
628, 6d.; and Gartsherrie 63s. 6d. net, delivered Manchester 
docks. 

Forge qualities continue in but very indifferent demand, and 
finished: ironmakers report that they are able to buy at substan- 
tially under the quotations for Lincolnshire brands, which remain 





at 54s, 2d, net, with Lancashire quoted proportionately about 
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bbs, 6d., less 25, delivered Warrington. Not only is Derbyshire 
forge competing keenly at 9d. to 1s. under Lincolnshire prices, 


but local consumers are utilising both Canadian and Russian irons 
in ‘the place of Lincolnshire, one of the largest firms reporting 
that their consumption of Lincolnshire iron was now less than one- 
half the usual quantity in proportion to their requirements. 

The finished iron trade remains in a most unsatisfactory con- 
dition. Small Somers are perhaps kept tolerably well employed, 
but the larger finis ed ironworks are scarcely running much more 
than up to two-thirds of thefr average production. The Associa- 
tion list basis for bars remains at £6 15s. for Lancashire, and also 
North Staffordshire, delivered here. At this figure comparatively 
little new business is being secured, £6 12s. 6d. representing a very 
average price at which bars can readily be bought in the open 
market, and inferior qualities from the Staffordshire district are 
reported to be obtainable as low as £6 10s, Sheets remain steady 
at about £8 5s, to £8 103., and in hoops there is continued quiet 
sort of business doing at Association rates of £7 2s. 6d. for random, 
£7 7s. 6d. special cut lengths delivered here, and 2s. 6d. less for 
shipment. Nut and bolt makers are booking a moderate weight of 
business, but only at prices cut down tw practically unremunerative 
rates. 

The situation in the steel trade presents no very material change, 
except that the German competition in billets is cutting up English 
wrices. Local makers have had to ease down in their quotations, 
and even at about £4 15s, delivered in this district they are little 
more than nominal, German billets being obtainable at £4 5s. 
delivered here. Hematites are without quoted change, but actual 
market prices are not more than 68s. up to 69s. net delivered here. 
The average quotation for steel bars remain £6 10s, to £6 12s. 6d.; 
common steel plates from £6 2s. 6d. to £6 5s.; and plates for 
boilermakers’ specifications, £7 12s. 6d., less 24, delivered here, 
with no orders of any moment going through. 

An exceptionally large pair of surface condensers has just been 
completed by Isaac Storey and Sons, Limited, of Manchester. 
The condensers, which are part of a larger order, have each a cool- 
ing surface of 8500 square feet, aro 8ft. inside diameter, and 
13ft. 6in. long between the tube plates. The body and water 
boxes are of cast iron, and the tubes and tube plates of brass. 
The condensers stand vertically, and as they are to be used with 
muddy circulating water, have the top doors of the water boxes 
specially arranged for rapid removal for cleaning out the tubes. 

Aninteresting paper on ‘‘The Design and Manufacture of Milling 
Cutters’ was read before the Manchester Association of Engineers, 
at their meeting on Saturday, by Mr. S. N. Brayshaw. After 
referring to the increasing employment of milling cutters and their 
general construction, Mr, Brayshaw said the all-important question 
of the quality of steel to be used for a cutter was too often ignored. 
In small or complicated cutters the amount saved by using cheap 
steel was slight, but in large cutters of simple forms with little 
machining on them the saving effected by using a poorer quality 
of steel amounted to a great deal, and might reconcile the user to 
an inferior cutting edge. Good steel might be re-cut, and after 
hardening the cutter should not be perceptibly inferior to a new 
one. Important as was the quality of the steel, the hardening was 
equally so. Bad steel well treated was better than good steel 
badly treated, It was not only necessary that the cutters should 
be at the right heat, and at a uniform heat when plunged, but 
they must have reached that heat gradually and uniformly. In 
case of a mistake in heating, a cutter should be allowed to cool 
out and then heated afresh. Change of shape in hardening might 
be largely prevented by previous annealing, by keeping to the 
very lowest temperature that would give sufficient hardness, and 
by the utmost uniformity of heat in every part. There were two 
extremes which were unquestionable. A cutter which on the one 
hand was not hard enough, or on the other was bruken, evidently 
could not be passed. As steel might be between these obvious 
limits and yet be damaged, and a finer test was demanded, for if 
the hardener was to hit the exact point, he must know exactly 
what success he had. For this purpose the following method had 
been adopted :—After being hardened and tempered in the usual 
manner, the cutters were dipped in oil and thensand-blasted. If there 
had been any overheating in the furnace, though not enough to do 
apparent harm, cracks would appear on the faces of the teeth. 
These cracks, which were best seen immediately after the sand- 
blasting, were frequently so small that they could not be detected 
by ordinary means, and if the teeth were broken off the breakage 
would probably not follow them. The paper was followed by a 
very animated discussion, which turned chiefly on the quality of 
steel best adapted for cutter tools and the most suitable methods 
of hardening, and developed so wide a variety of opinion as to 
render it evident that the practice amongst engineers differs 
largely, and that perhaps in considerable measure there is a 
want of something like accurate scientific system. Mr. Hans 
Renold was an advocate of the free use of oil-stones to cutters, 
and he had used them for many years with great advantage in 
engineering work. He thought that in the case of some tools, 
such as a rimer, it was always advisable in hardening to move it 
about in the water. Mr. Leibert thought that in the case of a 
lead bath it would be an improvement if they had a stirring 
arrangement. He had seen in Germany a good improvement, in 
which they used charcoal for hardening. He did not quite agree 
with Mr. Reynolds as to moving the tool about in the water; it 
would be better to have some arrangement for moving the water. 
Mr. Shaweross remarked with regard to cutters that it was not 
always the hardest cutting edge that lasted the longest; if a 
cutter were brought up to a very brittle edge it was not always 
the best. Mr. Friddon said mild steel cutters were being very largely 
used, and this might possibly tend to dispense with inserted tools. 
Hethought the hardening of tools might becarried out on much more 
scientific methods thanat present. Mr. Turner had had considerable 
experience with mild steel for cutters, and the results had been 
very satisfactory. Mr. J. Ashford did not think they always got 

the best results by making steel so highly tempered. In the 
hardening of ordinary tool steel most of them would agree that 
the best way to prevent risk of defect was to keep the air away 
from the steel whilst being tested ; by the use of the lead bath 
air contact was avoided. Another method was to cover the cutter 
with charcoal. The President, Mr. Constantine, said it appeared 
to him the question of the manufacture of milling cutters had two 
sides—first, the work to which they had to be put, and secondly, 
the class of treatment they were likely to receive. Some work, 
especially of a heavy description, could be done with mild steel, 
but for highly finished work it required a different kind of steel 
for cutters. Mr. Hans Renold supplemented his previous remarks 
about hardening by saying that nine-tenths of their hardening was 
done in sulphuric acid ; the result was not so hard as in water, and 
not quite so soft as hardening in oil. 

For all descriptions of round coal prices generally are firmly 
maintained at full rates, but any pressure is still confined to 
house-fire requirements. This, however, necessarily has’a ten- 
dency to draw upon the lower qualities of round coal, and the 
correspondingly lessened quantities now available for steam and 
forge papas are for the most part meeting with a ready sale. 
Actual requirements for iron-making and other manufacturing 
operations show no appreciable improvement, the inland demand 
continuing indifferent, and prices not more than steady at late rates, 
steam and forge coals averaging about 8s, 6d. tu 9s. per ton at the 
pit mouth. 

Supplies of engine fuel become, if anything, more plentiful. The 
better sorts of slack are not selling to any appreciable extent, but 
the position with regard to these is not so strong as of late, owing 
to the increasing competition of the lower descriptions, which are 
becoming more or less a drug, and in quantities are offering at 
very low prices. Best slack still averages about 6s. 6d. to 7s., with 
medium sorts to be bought at 5s. 6d. to 6s. For common slack 
pence are irregular, special sales of inferior sorts being reported as 
ow as 4s., with current quoted rates about 4s, 6d, to 5s, at the pit. 
Derbyshire slack is being offered very low, some clearance lots 
have been sold up under 2s., and the general quotations for ordinary 





descriptions do not average more than 2s, 6d. to 3s. per ton at the 
pit in the above district. 

A moderate firmness is being put through for shipment, with 
occasional bad lots for America, and what may be termed special 
prices are here and there still being got. The general quotations 
are, however, getting back to something like the old basis, and 
delivered Mersey ports ordinary steam coals do not average more 
than 10s. 6d. to 11s. per ton, only in exceptional cases anything 
higher than this being got. 

A meeting of the Lancashire foundry coke makers was held in 
Manchester last Friday. A very brisk demand was tae general 
report, with no difficulty in getting full prices, but it was decided 
not to advance the basis rates, which remain at about 19s. to 20s. 
medium, and 22s, to 24s. best foundry, and 14s. to 15s. good 
furnace coke at the ovens. 

Barrow.—The hematite pig iron market is very steady, and the 
weaker tone reported last week has given way to a brisker condi- 
tion of things. Makers have not all along altered their attitude, 
as the orders they had in hand, and the prospective business they 
were aware of, made them altogether independent of any changes 
in the market caused by fluctuations in warrants. The latter are 
firmly held, and stocks have been increased during the week by 
1160 tons. They now total up at 29,358 tons, or an increase of 
14,407 tons since the beginning of the year. Makers still quote 
61s, 3d. for mixed Bessemer numbers net f.o.b., and warrant iron 
sellers are at 60s. 11}d. net cash, buyers 14d. less. There are 
38 furnaces in blast compared with 36 in the corresponding week 
of last year. 

Iron ore is in good demand, and raisers have asteady market for 
good average sorts at 12s. 6d. net at mines, while a strong inquiry is 
maintained for best sorts at 10s. per ton. The latter is also the 
price for good average Spanish ores delivered at West Coast ports. 
Ferro-manganese is being largeiy imported. 

There is not much change to note in the steel trade. The 
demand for heavy rails is well maintained, and orders are likely to 
be plentiful, makers in the meantime having as much business on 
hand as they can attend to. Prices are steady at £5 10s. per ton. 
Tram rails are still in good inquiry, and plates are being more 
asked for, but there will not be much activity at the plate mills for 
the remainder of the year, although the stronger inquiry reported 
shows every likelihood of a brisk business next year. Other classes 
of steel are in good request, and prices are steady. 

Messrs. Vickers, Sons and Maxim have received an order from 
the Admiralty for one of the four new scouts. This vessel has 
been designed by the builders, and will te of 3000 tons displace- 
ment, with a speed of 25 knots. Other sbipbuilding orders of 
some importance are being negotiated at present. 

The shipments of iron last week reached a total of 11,140 tons 
and steel 6311 tons, as compared with 7816 tons of iron and 
13,810 tons of steel, an increase in iron of 3324 tons and in steel a 
decline of 7499 tons. The shipments of iron this year stand at 
343,475 tons and steel 450,467 tons, as compared with 286,859 tons 
of iron and 384,819 tons of steel, an increase in iron of 66,616 tons 
and in steel an increase of 65,648 tons. 

The coal and coke trades are easier, although prices have not 
come down to the level of a month or six weeks ago. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THERE is little to complain of in the South Yorkshire coal trade, 
except, perhaps, the decreased call for slack. Considering the 
season of the year, business is fairly good, and prices as a whole 
may be set down as rather better than those of the corresponding 
period of last year. Stocks, too, have kept very low, and this, of 
course, makes it easier to sustain business on a satisfactory basis. 
Good house coal continues in fair request, a full average tonnage 
being sent by rai] to London and the South as well as to the 
Eastern Counties, whilst local merchants report that the improve- 
ment recently established is well maintained. Best Silkstones 
command from 13s. to 13s. 6d. per ton, and in some instances 
rather more. Barnsley house sells at from 11s. 6d. to 12s. 6d. per 
ton for the best qualities, and about a shilling less per ton in 
secondary grades. This is the kind of house fuel in which there is 
the greatest buSine:s. Nuts are from 9s. 64. per ton. 

In the steam coal trade there is more doing than might have been 
looked for at this advanced season of the year. Hull, Goole, and 
Grimsby are still taking a good tonnage, and the railway companies 
are having heavy deliveries made under contract at 9s. per ton. 
For shipment, prices range from 9s. 3d. to 9s. 6d. per ton, and to 
close upon 10s. for coal bought in the open market. Slack and 
smudge are in great request. Ordinary engine fue! is at 4s. to 
4s. 3d.; coke-making fuel, 4s. 6d. to 5s. per ton at the pits. 
In the coke trade there is not much change to report. Heavy 
quantities are being sent to Derbyshire, North Lincolnshire, and 
Northamptonshire. Values keep firm, up to 12s, 6d. to 13s. per 
ton being realised for best South Yorkshire smelting coke at the 
ovens. 

In the large military establishments at the East End activity is 
now general in the armour mills, yet more work could still be 
undertaken, and manufacturers would be very glad to put their 
men on overtime. There is not much going on in shot and shell 
or the other accessories of military material. Considerable inquiries 
are reported for forgings, both heavy and light, such as are needed 
in the building of warships as well as merchant steamers. These 
inquiries, however, have not as yet been followed by actual work, 
although it is expected that the contracts will scon be settled and 
result in orders being placed. 

In railway materia] business is anything but satisfactory. Com- 
panies are ordering in the most sparing fashion ; in fact, taking 
nothing which they are not absolutely in need of. Facilities for 
output are now so greatly extended that competition amongst 
firms for work is keener than ever. Several of the home railway 
companies have placed some fairly good work, but foreign and 
colonial markets are anything but satisfactory, a falling off being 
even reported from India, while South Africa does not yield any- 
thing like the employment which was expected to follow on the 
close of the war. It is quite clear that time required for the 
country to recuperate will be greater than most of our business 
people antizipated. 

In the iron and steel trades reports show that business is very 
unevenly divided, but, on the whole, both may be set down as 
quiet. In some respects the local iron trade is fairly satisfac- 
tory, though unsettled. The latest prices current in Sheffield 
are :—Lincolnshire pig iron, 61s. to 63s. per ton; Lincolnshire 
foundry iron, 61s. 6d. to 62s. 6d.; West Coast hematites, 68s. 6d. 
to 69s. 6d.; East Coast, 61s. to 64s.; bar iron, £6 15s. to £7; 
Bessemer billets, £6 15s.; Siemens-Martin billets, £7 5s. These 
figures show a sharp rise in Lincolnshire forge iron, a slight 
drop in Lincolnshire foundry iron, while hematites have also 
weakened, more especially in East Coast hematites, owing to 
the American demand having ceased and shipments largely 
decreased. 

In the higher classes of steel some fair orders have recently 
been received, but there is room for a great deal of improve- 
ment in this important business. Messrs. Jonas and Colver, 
Continental Steel Works, have for the third time secured the 
order for the whole of the tool steel required in his Majesty's 
arsenals and rifle factories, The contract is for a period of three 

ears. 

; The Leicester Corporation have accepted tenders from the 
Hadfield Steel ee ve Company, L‘mited, Sheffield, for the 
supply of points and crossings for the electric tramways of that 
town. The tenders amount to £13,041. The North-Eastern 
Steel Company, Middlesbrough, has obtained the contract for 
the supply of 4800 tons of steel rails, the amount of their tender 
being £32,325, : 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE condition of the iron market is not quite so unfavourable 
as it was last week, there having in the pig iron trade been some 
recovery from the “‘ slump” that followed the termination of the 
strike in the American coal trade. The effect of that, it is now 
contended, has been over-estimated, and from what has been 
since experienced it seems likely that our producers have not seen 
the last of the American orders ; but there is reason to believe that 
a fair business will still be done with the consumers of pig iron in 
the United States. The need for imported iron is still to be noted, 
as the consumers’ works on the other side are getting more 
rapidly to work than the furnaces that have been laid off. 
Besides, it is to be remembered that before the strike began it 
was necessary to buy pig iron in Europe, as the American fur- 
naces, enormous though their output was, were not equal to 
satisfying the demands of the consumers, and trade is not less 
prosperous now than it was then, while at the same time the 
stock of pig iron in America has disappeared, there being no more 
at the end of September than about F000 tons, which is hardly 
equal to a day’s make. 

The more favourable view now entertained as to the prospects 
of business with America has strengthened our market this week, 
more especially since there has been a renewal of the inquiry from 
America, though as yet consumers are wanting the iron in small 
lots only, and for immediate delivery, orders which the Cleveland 
ironmasters cannot very well deal with. They are secured by 
Scotch makers, who have better facilities for delivering small lots, 
seeing that they can send the iron by the regular liners that leave 
the Clyde twice or three times a week, and carry the iron on 
favourable terms. 

Middlesbrough ironmasters can dea] with full cargoes well 
enough, and obtain as favourable freights as the Scotch producers, 
but they have to forward small lots by way of Hull at considerable 
extra cost. The deliveries of pig iron from Cleveland to the 
States were poor during October until this week, partly because 
of the great rise in freights caused by the rush for coal, but now 
that has subsided freights have declined to nearly the old figures, 
and iron is going more freely from the Tees to American ports, 
nearly 10,000 tons being sent on Tuesday. A good deal of iron 
that was bought in September yet awaits delivery—hematite as 
well as ordinary Cleveland. 

The price of No. 3 Cleveland G.M.B. pig iron has been reduced 
to 51s. 9d. per ton for early delivery ; but consumers will not pay 
as much for forward delivery, indeed, the further ahead the 
delivery is to be the less the price offered. The above-named 
figure is 1s, 9d. below the best attained during the late upward 
movement less than a month ago. No. 4 foundry has fallen to 
5ls. 6d., and No. 1 is down to 54s. Forge qualities have not 
declined in sympathy with foundry numbers ; they were already 
relatively a good deal cheaper, and as the American business did 
not improve the position rauch for the commoner sorts, the slacken- 
ing of the American demand has not had a marked adverse 
influence, for grey forge is kept at 49s., mottled at 48s. 6d., and 
white at 483., prices which, however, are still relatively not so 
good as those realised for foundry iron. 

Messrs. Bolekow, Vaughan and Co.'s lease of the Lackenby Iron- 
works, near Middlesbrough, terminates this week, and they have 
given notice to the men employed that the firm will no longer 
require their services. The works will be handed over to Sir 
Christopher Furness, who two months ago bought them for 
£20,000, and they will be carried on by him, so that furnaces will 
not stop. 

The producers of hematite rig iron in this district find the 
situation exceedingly unsatisfactory ; they are not doing nearly so 
well as the makers of Cleveland ordinary iron, and instead of 
getting for their mixed numbers 10s. per ton more than the rate 
for No. 3 Cleveland, they can barely realise 5s. per ton more, and 
the cost is such that profits are a vanishing quantity. Sales of 
mixed numbers have this week been made at as low a figure as 
56s. 9d. per ton, and the best firms are ready to accept 57s, The 
Seaton Carew Iron Company, who have supplied a considerable 
quantity of special hematite pig iron to the United States, and still 
have good orders in hand on that account, have this week secured 
further contracts. Rubio ore is less freely bought, and it is not easy 
to get even 15s. 9d. per ton for it delivered at wharf cn Tees. 

At the commencement of the month the blast furnacemen in the 
North of England, in accordance with their sliding scale, had their 
wages advanced 3 per cent., the average price realised for the 
No. 3 Cleveland pig iron delivered during the last quarter having 
advanced from 45s. 8d. to 48s. 1d. per ton. The Cleveland iron- 
stone miners have since claimed to have their wages advanced, 
some of them suggesting 5 per cent., but the employers offered 
3 percent., the same as the blast furnacemen received, and the 
new representatives at the conference held on Tuesday agreed to 
this for the ensuing quarter. 

At their Cleveland ironworks Messrs. Bolekow, Vaughan and 
Co. have adopted the Uehling pig iron casting apparatus, and have 
just commenced operations with it. It is the first in the district, 
and the second in this country. It is ordinarily to be used at the 
week ends only, as the iron which is produced at other times is 
carried from the blast furnaces to the steel works in its molten con- 
dition. The apparatus is electrically operated. 

The shipments of pig iron from the Cleveland district have been 
very good during the last week, and have brought the month's 
deliveries to a fair figure—94,243 tons, as compared with 103,672 
tons last month, 84,917 tons in October, 1901, and 84,251 tons in 
October, 1900. But the stock of Cleveland pig iron in Connal’s 
public stores has not been reduced as expected, for the quantity 
held on Wednesday night was 125,681 tons, or 5691 tons increase 
this month. The stock of hematite pig iron held by Messrs. Connal 
has during Octoter been increased by 1129 tons, the quantity on 
29th inst. being 1429 tons. 

The situation in the plate and angle trades could hardly be worse 
than it is at present, and prospects of an improvement are the 
reverse of encouraging. Manufacturers cannot see their way to 
reduce quotations, though they are undersold by the foreigners not 
only_in neutral markets, but also at home. Thus it comes about 
that while some of our leading works are standing idle for lack of 
orders, consumers in this country are importing steel from’Germany, 
and in somewhat large quantities. The price of steel ship plates 
is at £5 15s. ; of steel ship angles at £5 12s. 6d.; of iron ship plates 
and angles £6 5s.; and of packing iron £5 10s., all less 25 per cent. 
Common iron bars are at £6 5s., less 25 per cent. Mr. A. J. 
Dorman on Saturday left on a visit to South Africa, where he is to 
establish an office for Messrs. Dorman, Long and Co., Limited, 
Middlesbrough, who are the largest producers of girders and 
sectional iron and steel in this country. The steel rail trade is in 
a satisfactory condition, and the price of heavy steel rails is kept 
at £5 10s. net at works. Cast iron chairs are at £3 12s. 6d. net, 
and steel sleepers £6 10s. net at works. 

The shipbuilding industry is no better, orders being extremely 
few, and it is calculated that at ‘least fifty of the building berths 
on the North-East coast are unoccupied. The men employed 
at the shipyards, with the exception of the joiners, have 
acknowledged that the depression in trade justifies the masters in 
claiming a reduction of wages to the extent of 5 per cent. on piece- 
work and ls. 6d. per week on day wages, and have agreed to such 
reduction for all earning above 25s. per week, Those earning 
between 20s. and 25s. will be reduced 1s., and the labourers earning 
under 20s. will not have their wages interfered with. The joiners 
contend that the present state of trade does not warrant a 
substantial reduction from 39s. 6d. to 38s. per week, and have 
decided to resist it. Accordingly on Tuesday night they came out on 
strike, and it is estimated that 4000 men are concerned in the 
dispute. Such a decision was altogether unexpected when 
all the other men at the shipyards had agreed to the reduction. 
- The North-Eastern Railway Company have commenced to employ 
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the new eight-wheel coupled class of locomotives for hauling the 
coke from the Durham coalfield to the West Cumberland pig iron 
district over the Pennine Chain, where the line reaches an altitude 
of 1378ft. above sea level. The new locomotives have cylinders 
20in. diameter by 26in. stroke, and the working pressure is 176 lb. 
The eight coupled wheels are 4ft. 7}in. in diameter, and the 
weight of the engine in full working order is 100 tons. The loco- 
motives have hauled over the heavy gradient isted no fewer 
than thirty-two laden coke wagons, together with two vans, and 
the load is to be increased to forty wagons, the total weight of 
which will be 400 tons. 

The Natal Government Railways have ordered from the Darling- 
ton Wagon and Engineering Company a number of 32-ton wagons. 
They will be 39ft. 10in. in length, Sit. wide, and 9ft. high from 
rail to curb, and their tare weight will be 13 tons. Similar wagons 
are also to be supplied from the same works to the Indian Govern- 
ment Railways. 

The coal trade is somewhat dull again, and prices are becoming 
easier. Best steam coals are down to lls. per ton f.o.b., seconds 
to 10s., and smalls to 6s. Coke, however, which was somewhat 
weak in price last week, has since become stiffer, and, in fact, has 
risen 6d., so that medium coke is now realising 16s. 6d. per ton for 
delivery at the Teesside furnaces, which is not out of proportion 
with the rate now realised for No. 3 Cleveland pig iron, but is too 
dear for those producing hematite pigs. Foundry coke is about 
19s. per ton. 

The directors of the North-Eastern Railway Company are now 
considering the tenders for the equipment of the thirty-seven 
miles of their system in the neighbourhood of Newcastle for 
electric traction. The method of traction to be adopted is by 
electric motors on the three-rail system, and the service will be in 
substitution of the present steam locomotive passenger service. 
It is not intended to make use of electric traction for the goods 
trattic, which will be run as at present, by steam locomotion over 
the same metals. 

At the second annual general meeting of Messrs. Richardsons, 
Westgarth and Co., Limited, marine engineers, Middlesbrough, 
West Hartlepool, and Sunderland, on Wednesday—Sir Christopher 
Furness, chairman—the directors reported a profit of £93,961. 
Despite the fact that the past year had not been one of the most 
prosperous generally, the chairman remarked that the firm had 
paid in wages a quarter of a million sterling. He thought that 
shipowners and shipbuilders would for a time have to face a 
depression. That company, however, did not rely altogether on 
the shipbuilding and marine engineering trades ; they had gone 
into other businesses. They had gone in for the building of blow- 
ing engines for blast furnaces, and had secured large orders in 
competition with American companies. They hada department 
bn. od work of all kinds. A dividend of 6 per cent. was 
daeciared, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a steady business doing in the Scotch pig iron 
trade this week. While the demand for abroad has not been quite 
so brisk, home consumers have been taking full supplies. Stocks 
are small, both at the ironworks and in the public stores, and it is 
reported that in some instances it is not without difficulty that 
contracts are met. 

A few days ago there was a scarcity of warrants in the market, 
with the result that prices went up to some extent. It is stated 
that some firms who were short of warrants have since arranged 
with buyers, and the consequence is that there has been a somewhat 
easier feeling in the market. 

Business has been done in Scotch warrants at 57s. 44d. cash, and 
57s. 64d. is quoted for delivery in one month. Cleveland warrants 
have sold from 5ls. 114d. to 51s. 103d. cash, 52s. for delivery in 
six days, and 51s, 8d. to 51s. 6d. one month. There has been only 
a small business in Cumberland hematite, which has sold for cash 
at 60s. 9d. per ton. The steel makers are taking steady supplies of 
Seotch hematite, which is quoted by merchants 62s. 6d. for delivery 
at the West of Scotland steel works. 

The prices of Scotch makers’ iron are, as a rule, well maintained, 
although one or two brands are quoted slightly lower. Wishaw, 
No. 1, is quoted at Glasgow 60s. 6d.; No. 3, 56s.; Carnbroe, 
No. 1, 61s. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 65s. 6d.; No. 3, 
59s.; Gartsherrie and Calder, Nos. 1, 66s.; Nos. 3, 59s. 6d.; Sum- 
merlee, No. 1, 70s.; No. 3, 59s. 6d.; Coltness, No. 1, 70s.; No. 3, 
60s.; Langloan, No. 1, 71s.; No. 3, 60s.; Glengarnock at Ardrossan, 
No. 1, 69s. 6d.; No. 3, 59s. 6d.; Eglinton at Ardrossan or Troon, 
and Dalmellington at Ayr, Nos. 1, 60s.; Nos. 3, 56s. 6d.; Shotts 
at Leith, No. 1, 69s.; No. 3, 59s. 6d.; Carron at Grangemouth, 
No. 1, 68s.; No. 3, 59s. per ton. 

The shipments of pig iron from Scotch ports in the past week 
amounted to 8855 tons, compared with 5476 in the corresponding 
week of last year, showing an increase of 3379 tons. The arrivals 
of Middlesbrough pigs at Grangemouth were 9865 tons, being 1203 
less than in the corresponding week. 

Merchants report that a food business continues to be done in 
raw iron with America. At the same time it should be noted that 
the demand for the States has not come away so well as was 
predicted that it would do at the close of the miners’ strike. No 
doubt the American furnaces, having now better supplies of coal, 
will be doing more to meet the home demand, and it is just 
possible that the expectations formed here as to the amount of 
business likely to be done have been rather sanguine. 

Business in the finished iron and steel trades proceeds steadily, 
but the demand is on the whole moderate, and in most cases it is 
met with comparative ease. There is a large amount of business 
doing in the general ironfounding and engineering trades. 

There has been a brisk demand for coal both for home use and 
shipment. The past week’s shipments from Scottish ports are 
about 7000 tons better than in the preceding week, and 40,000 
over those of the corresponding week of last year. The clearances 
at the West Coast ports have been very heavy. Shippers on the 
East Coast are disappointed with the comparatively small extra 
demand that has come from the Continent, it having been 
expected that the French strike would add very materially to the 
amount of the shipments. All the branches of the home trade 
are busy, and the prices are pretty well maintained. Splint coal 
is uoted at Glasgow harbour 10s., steam 10s. to 10s, 3d, and ell 
10s. to 10s, Yd, per ton. The question of an increase in colliers’ 
wages is this week under consideration. It may be doubted 
whether the present prices of coal will hold ; much, of course, will 
depend upon the foreign demand, and the coalmasters would be 
unwilling to raise the wages in the face of the falling market. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Since the retirement of Sir W. T. Lewis from the chairmanship 
of the Coalowners’ Association, members had regarded Mr. 
Archibald Hood, of the Glamorgan Coal Company, as the successor, 
and hence his sudden death on Monday has aroused very general 
regret, and a certain degree of anxiety. Mr. Hood was not the 
alert combatant that Sir William proved himself to be in many 
a pitched conflict, but he was a careful leader, bearing himself with 
guarded frendliness to all opponents—sometimes, perhaps, too 
ready toconcede for the sake of peace what a more energetic leader 
would have refused on principle. Still, he was an able, thoughtful 
man, with deeply laid interests in most of the Welsh industries, and 
one of the Barry directors. On account of his death the important 
meeting of coalowners and colliers’ representatives arranged for 
Monday was postponed. 

Large shipments of coal to Boston and other American destinations 


it appears tolerably certain that the unwise conduct of American 
colliers which Welshmen have never shown, though once or twice 
counselled by y Ax sponse of drowning a pit, has been pursued. 
In this case, and especial'y as large purchases of Welsh coal 
continue, it will be some time before shipping coal to the United 
States ends. Swansea and Cardiff have teen the most active in 
shipment. At Llanelly it is a matter of hope, as the docks will 
open in a few days, to tigure also inexport. Cardiff cval shipments 
have been affected by lack of tonnage of late, but arrivals were 
better last week and a fair quantity was despatched. Newport 
also had a busy week, sending away over 60,000 tons to foreign 
destination, and Swansea sent nearly 50,000 tons, while its patent 
fuel shipments again indicated improvement. In the anthracite 
district collieries are very busy. 

Anthracite quotations this week show that owners regard the 
boom as over. The following list was issued on ’Change at Swan- 
sea this week :—Anthracite: Best malting, seconds and big vein, 
19s, to 20s. ; red vein, large, 18s.; machine-made cobbles, 20s. ; 
machine-made nuts, 26s. to 28s.} ditto rough peas, 18s. ; ditto 
fine peas, 13s. ; rubbly culm, 5s. 6d.; duff, 3s. 3d. Steam coals are 
at 1s, 6d.; seconds, 13s, 6d. to 14s.; bunkers, 12s.; small, 7s. to 
8s.; No. 3 Rhondda, 14s, 6d.; No. 2, 12s. 6d., all Swansea cash 
thirty days, less 25. Patent fuel is quoted at 14s, 9d.; coke, 17s, 
to 18s.; pitwood, 19s. 

In the Cardiff market easier prices ruled, some owners accept- 
ing as low as lds. 9d. for best steam. and good seconds early in the 
week were bought for l4s.; drys were quoted at 16s. Monmouth- 
shire coal shared in the depression, prices ranging as low as 12s, 9d., 
and sales at 13s. 3d. were regarded with favour, but for most 
household coals more stiffness in price was observable, and small 
steam commanded once or twice as much as 9s, 3d. 

The latest quotations, Cardiff, are as follows :—Best steam coal, 
lis. 9d. to 16s.; seconds, 14s, 9d. to 15s, 3d.; drys, 15s. 3d. to 
lds. 9d.; best steam small, 8s, 9d. to 9s.; seconds, 8s. to 8s, 6d.; 
other kinds from 6s. 9d.; best Monmouthshire, large coal, 13s. 3d. 
to 13s. 6d.; seconds, 12s. $d. to 13s, 6d.; best households, 16s, 6d. 
to 17s.; No, 3 Rhondda, 15s. 6d.; brush, 13s, to 13s. 6d.; small, 
10s. 3d. to 10s. 6d.; No. 2 Rhondda, 12s, 3d. to 12s, 6d.; through 
and through, 10s. 6d. to 10s, 9d.; small, 7s. 9d. to 8s. Patent 
fuel, 15s, 6d. to 17s. Pitwood has been easier since large arrivals 
have taken place. Prices are now at 18s, to 18s. 6d. Coke is in 
good demand ; figures much about the same, 17s. to 24s., according 
to quality. It is discussed in the district that Belgium and Ger- 
many may be expected to figure in strong competition in patent 
fuel, and are busy with washeries and the latest mechanical aids. 
Cardiff prices for fuel are ranging from 15s. 6d. to 17s. 3d. 

For non-payment of fine a Dowlais haulier has been committed 
to gaol for one month, and a number of Tredegar colliers summoned 
for illegal action. 

We appear to be on the eve of departure from the usual 
character of foreign steel imports into Wales from Antwerp, In- 
stead of being limited to bars, billets, and sheets, they are now 
assuming more variety. This week a consignment of tram rails 
and fish-plates for the Corporation came to Newport, provokin 
the comment that the next thing will be Great Western rails ; 8 
tons billets also came on Tuesday. 

The Welsh ironmasters, however, are not idle. Dowlais Works 
are doubling their make, and I hear of various improvements, and 
of a 175-ton furnace shortly to be erected at Dowlais, Cardiff. 

A good deal of railway steel continues to be turned out at most 
of the large works, and the briskness of the tin-plate trade keeps 
up the demand for bars. 

In the Swansea Valley the steel-smelting plants are all doing 
well, and at Lianelly and Briton Ferry equal activity is shown. 
Tube works at Mannesmann are not quite so brisk. In all directions 
thorough briskness is visible at the tin-plate works. The twenty 
mills of Briton Ferry are well occupied, and large make continues. 
In the Swansea district last week the make was clese upon 50,000 
boxes ; shipments from delayed tonnage confined to 40,341 boxes, 
Present stock under 134,000 boxes, with good loadings taking 
place to America and Russia, 

A slight weakening of tin-plate prices was recorded on Change 
Swansea last week. The subject of the American rebate in wages 
in order to capture oil size orders was again prominent, and one 
authority remarked that the reduction will not prevent Welsh 
competition, notwithstanding the high tariff. No particulars were 
entered into, but the opinion carried weight. Tin-plate bars 
slightly easier, though quotations remain. Black plate for export 
firm. Not much business reported, as usual, for this time of the 
year ; general outlook, however, is satisfactory. 

Ironmasters are reported as stocking coke and small coals for 
contingencies, and there is no abatement in the quantity of foreign 
ore received at all the principal works. One of the largest cargoes 
this week was 3600 tons from Agua Amargo to Ebbw Vale. 
Guest, Keen and Co. are equally busy. Cardiff quotations this 
week are:—Almeria, lds. 9d.; Rubio, 14s, 6d.; Tafna, from 
lds. 6d. 

Swansea iron, steel, and tin-plate quotations this week were given 
out as follows :—Glasgow pig iron warrants, 57s. 6d. cash ; Middles- 
brough No. 3, 52s. to 51s. 114d.; other numbers in proportion. 
Hematite warrants, 61s. for mixed numbers. It will be noticed 
that these prices are a few pence less than those of last week. 
Welsh bars, £6 to £6 2s. 6d. Sheets, steel and iron, £7 15s. 
to £8; steel rails, heavy, £5 7s. 6d. to £5 10s.; light, £6 10s, to 
£7 10s. Bessemer tin-plate bars, £4 12s. 6d.; Siemens best, 
£4 15s. 

Tin-plates :—Bessemer steelcokes, 12s. 14d, to 12s, 3d. ; Siemens, 

coke, 12s, 3d. to 12s. 44d.; ternes, 28 by 20 C., 23s, 9d. to 25s, 6d.; 
best charcoal, 13s. 3d. to 13s. 6d. Big sheets for galvanising, 6ft. 
by 3ft. by 30 g., per ton f.o.t., £917s. 6d. to £10 ; finished black 
ong £9 10s. to £9 12s. 6d.; block tin, £120 to £119 10s. ; 
spelter, £19 5s.; copper, Chili bars, £52 6s. 3d. to £52 10s.; lead, 
£11; Spanish is quoted at £10 16s. 3d. 
Business at the docks, Bristol, continue to be very satisfactory. 
Lately a new service from Boston to Avonmouth was announced, 
and I now learn that the Grand Trunk Railway of Canada has 
arranged for a fortnightly service of steamers between Portland, 
Maine, and Avonmouth. The service is to begin in December, and 
will be conducted by three steamers, the Manxman, Ottoman, and 
Roman, owned by the Ocean Transport eg rd Liverpool. 

The Cardiff Junction Dry Dock, which has been judiciously 
widened from the Kast Bute Dock Basin, is to be opened this week. 
The dock is 420ft. long and 77ft. wide between the tup copings, and 
has a serviceable depth of 17ft. 

Seventy Aberdare hauliers, chiefly Bwllfa, were tined at Merthyr 
Police-court, Monday, £5 each for abstention from work. 

There has been a labour dispute at Barry. On Saturday the 
whole of the fitters, blacksmiths, and others a ed by Mr. C. 
H. Bailey at the Tyne Marine Engineering Works, Barry, [came 
out on strike. They are all members of the Engineers’ Society, 
and contend that, in accordance with their rules, they should not 
agree to the employment of boilermakers in certain classes of ship 
repairs. On Monday, owing to spirited intervention, the consent 
to arbitrate, and selection of arbitrators, work was resumed. 

I regret to note that the Mond nickel dispute in the Swansea 
district has culminated in hostile action against imported men by, 
it is alleged, sympathisers with the men on strike, and a batch of 
police cases is certain. Labour friction appears to have passed 
from colliers to other workers, and of late scenes of turbulence 
have taken place at the Cardiff docks between Greeks and negroes, 
requiring police intervention. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE is again nothing of importance to relate in connection 
with the iron and steel industry over here; from week to week the 
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same reports are given, and there is very little prospect of an 
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improvement taking place in the next few months, Here and 
there ironmasters are stated to have a little more work in hand 
than during the preceding weeks, but the majority of the mills and 
factories remains in extremely limited occupation, 

In Rheinland-Westphalia the malleable iron market is reported 
to be in an exceptionally poor condition just now, activity decreas. 
ing from week to week. Billets and blooms move off but very 
slowly ; the girder trade is quiet, and so is the business in plates 
and sheets, while bars and hoops were fairly animated last week 
Very unfavourable accounts are given of the wire trade, where 
reductions in wages are constantly taking place. An irregular 
sort of business is done on the crude iron market, a falling off jn 
demand being felt in forge pig and in basic. 

In Silesia there was a little more life stirring on the pig iron 
market, and the business in iron ore has also been more lively than 
before, as many blast furnace works have purchased their require. 
ments for 1903. In malleable iron very little was done, and 
export has shown a decrease against previous weeks ; quotations 
are inclined to move downwards, On the whole, the last quarter 
of the year is expected to be very quiet in the Silesian jron 
industry. Output of the blast furnace works in Silesia for 
September of present year was 57,213 t., against 59,222 t. in 
August, 28,646 t. being forge pig and spiegeleisen, 3992 t, 
Bessemer, 17,298 t. basic, and 6409 t. foundry pig. Export was 
550 t. in September, against 690 t. in August. During the period 
from January to September of present year 4181 t. have been 
exported from Silesia, viz., 180 t. forge pig, 230 t. Bessemer, and 
3771 t. foundry pig. Total production of pig iron in Silesia, from 
January to end of September of present year, was 504,051 t., 
against 486,456 t. in the year before ; 3891 t. were sent to Austria. 
Hungary, 230 t. to Russia, and 60 t. to Roumania. The total 
production of pig iron in Germany, including Luxemburg, js 
statistically stated to have been, for September of present year, 
718,702 t., of which 98,177 t. were forge pig and spiegeleisen, 
33,351 t. Bessemer, 450,728 t. basic, and 136,446 t. foundry pig, 
Production of pig iron in August of present year was 736,836 t., 
in September, 1901, 625,220 t. were produced ; from January Ist 
to September 30th of present year 6,175,235 t. were produced, 
against 5,871,859 t. for the same period the year before. 

The position of the German coal market is the same as before ; 
both house coal and engine fuel are in moderate request. 

In all departments of the Austro-Hungarian iron trade a 
decreasing tendency could be felt last week. In Roumania, 
Hungarian and Bosnian ironworks are reported to have success. 
fully competed with Silesian firms. Unfortunately, the machine 
industry, one of the most important consumers for iron, continues 
in an exceedingly depressed and languid state in Austria-Hungary, 
and the locomotive and wagon-building department is likewise 
dull, but prospects are improving in this branch. 

Coal, last week, was in better request than formerly in Austria- 
Hungary and Bohemia ; also coke shows a little more life. 

Only in the Haute-Marne department a healthy business is done, 
from all other districts in France poor accounts are received con- 
cerning the iron market. Prices are anything but firm ; merchant 
iron is officially quoted at 180f. p.t.; girders, 190f. p.t.; but more 
than 160f. and 170f. p.t. can hardly be realised. 

Most sorts of iron meet with irregular, and, on the whole, insutli- 
cient demand in Belgium. Only steel rails were rather strongly 
inquired for lately, for North America, Mexico, and Argentina, but 
the Belgian works can, of course, only hope to secure these export 
orders if they quote very lowrates ; the Belgian State Railways had 
to pay 167f. to 169f. p.t. for rails, but they were special sorts 
mostly. The rolling mills of the Hainault are stated to have 
offered 55f. to 56f. p.t. to the blast furnace works of Belgian 
Luxemburg when placing orders for their requirements up to end 
of present year. 

Owing to the colliers’ strike in France, the tendency last week on 
the Belgian coal market was very firm ; in the Charleroi, Mous, 
and Litge district heavy contracts have been secured for France, 
and in the last-named district quotations for heuse coal were raised 
2f. p.t. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market for prompt shipment easier, but for forward 
delivery prices firm. House coal in fair demand ; prices firm. 
Exports for week ending October 25th :—Coal, foreign, 60,429 tons ; 
coastwise, 16,775 tons. Imports for the week ending October 
28th: Iron ore, 7740 tons ; pig iron, 900 tons ; spiegel, 600 tons ; 
steel bars, 800 tons; steel rails and fish-plates, 690 tons; pitwood, 
6186 loads. 

Coal: — Best steam, 13s. 3d. to 13s. 6d.; seconds, 13s. td. ; 
house coal, best, 16s.; dock screenings, 8s. 6d.; colliery small, 
7s. Yd. to 8s. Pig iron: Scotch warrants, 57s. 8d.; hematite 
warrants, 61s. f.o.b. Cumberland prompt; Middlesbrough, 
No. 3, 52s. ld. Iron ore: Rubio, I4s, 9d. to 15s.; Tafna, 
lds. to 15s. 6d. Steel: Rails, heavy sections, £5 7s. 6d. to 
£5 10s.; light sections, £6 10s, to £7 f.o.b.; Bessemer steel 
tin-plate bars, £4 12s, 6d.; Siemens steel tin-plate bars, £4 15s.; 
all delivered in the district cash. ‘Tin-plates: Bessemer steel, 
coke, 12s. l4d. to 12s, 3d.; Siemens—coke finish—12s. 3d. 
to 12s, 44d. Pitwood: 18s. 6d. ex ship. London Exchange 
telegrams: Copper, £52 13s.; Straits tin, £121. Freights 
easier, 








TRADE AND BUSINESS ANNOUNCEMENTS. 





To-MORROW the editorial and publishing offices of the Local 
Government Journal will be removed to first floor, 27, Farringdon- 
street. 

EDWIN CourER AND Cv,, Limited, of 86, Leadenhall-street, 
London, E.C., are opening new branches at Carr-street, Blackfriars- 
road, Manchester, and at Guildhall-buildings, Birmingham. 

THE German-Austrian Mannesmann Company has been awarded 
two gold medais at the Diisseldorf Exhibition, viz., the State gold 
medal and the Exhibition gold medal, which were the highest 
awards bestowed, 

THE Indian Government has ordered from Punkabs Limited, 
London, a large number of Baildon’s mechanical punkahs for use in 
the Imperial Secretariat, Calcutta. It is expected that after the 
Delhi Durbar the same make of punkah will be ordered for 
the Indian barracks. 

FERRANTI LIMITED, Hollinwood, Lancashire, which is now carry- 
ing out many important colonial and foreign contracts for electrical 
power plant, has just secured the order for the supply of trans- 
formers for the King William’s Town—Cape Colony—Electric 
Light and Cold Storage Company. 
THE Natal Government Railways, Durban, have placed the 
order for the boiler-house equipment of ten stokers, and com- 
pressed air furnace with automatic steam regulators and complete 
coal and ash elevating, conveying, and storage plant, with Messrs. 
Ed. Bennis and Co., Limited, of Bolton and London. 

Messrs, REDPATH, BROWN ANDUO., Limited, Edinburgh, Glasgow, 
and London, have recently secured the contract for the supply of 
the steel work, which forms an important part in the construction 
of the new buildings to be erected for the governors of the 
Glasgow and West of Scotland Technical College. The architect, 
Mr. David Barclay, Glasgow, in the steel construction scheme, 
has applied the most modern principles, mild steel to the extent of 
over 2000 tons being employed. The firm has alsosecured the contract 
for the new electrical works of Messrs, D. Bruce, Peebles and Co., 





Leith. About 900 tons of steel work is required for these build- 
ings, which cover an area of about 73,200 square feet. 
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AMERICAN NOTES. 
(From our own Oorrespondent.) 


New York, October 21st. 

New YORKERS are greatly pleased over the 
termination of the anthracite strike, which had 
jasted for five months. Coal will be produced 
within a week, Manufacturing requirements will 
be obliged to wait the covering of the domestic 
requirements in several cities. This will pro- 
bably interfere with the full resumption of work 
at a great many industrial plants. reed 

At last there are signs of competition in the 
steel industry. It promises to develope between 
the United States Steel Corporation and the 

Independents. There was a recent cut of 5 dols, in 
sheet, 3 dols. a ton in wire nails, and from 2 dols. 
to 7 dols. a ton on wire, These cuts were made 
on products which are not selling very ney at 
this time. The purpose was to stimulate demand. 
The Independents started the same by making 
the cut. The United States Steel Corporation 
has uniformly maintained the policy of keeping 

rices at the top level. They have also avoided 
the temptation to put prices as high as they 
might ; for instance, they have been selling steel 
rails at 28 dols. a ton all along, when they could 
as readily get 30 dols. or 35 dols. Independents 

who have started this competition have roused a 
lion. The reason is that they have to go into the 
open market and buy steel rods, while the Steel 
Corporation makes all its own material from the 
ore. The difference in the cost is quite an item, 
and represents the ability of the great Corpora- 
tion to crowd down all independent competition. 
Steel billets are selling at 31 dols. in the Pitts- 
burg district at the present time. ‘To manu- 
facture these billets into rods will cost 5 dols, to 
6dols. more, which will make the rods cost about 
36dols. The price of wire nails will be about 
88dols. There is no Independent mill in the 
country that can make wires and nails at these 
figures. 

The same applies to sheet ; the present price 
of sheet bars is 33 dols, to 35 dols. per ton. 
No. 27 gauge black sheet is quoted at 55 dols. 
per ton. It costs about 20 dols. a ton to roll 
sheet bars into sheets. The Independent com- 
panies will be obliged to buy raw material at 
resent market prices and compete with the 
United States Steel Corporation, with two or 
three exceptions, concerns like the Union Steel 
Company, Charon Steel Company, Pittsburg 
Steel and Wire Company. These companies are 
in a position to compete with the American Steel 
Wire Company, because they control their own 
raw material. What the outcome of this break 
will be none can tell. When the pressure comes 
the Independent concerns who are obliged to buy 
their ore and other raw material will find them- 
selves in a corner. 

The American Tin-plate Company is negotiat- 
ing this week with the Amalgamated Association, 
by which it will be able to manufacture tin- 
plate for export and reduce the price. The 
Association has agreed to accept the reduction, 
provided the Trust guarantees steady work the 
year around, This is a very serious promise to 
make. The object of the concession is to capture 
the trade of the Standard Oil Company, and the 
big meat-packing trade, which is enormous. 
When the Tin-plate Trust was organised it con- 
trolled at least 90 per cent. of the tin-plate 
output in mills having a combined capacity of 
about 8,000,000 boxes, with a consuming capacity 
of about 9,000,000. Quite a number of tin-plate 
plants have been built within the past two or 
three years, and now, instead of controlling 
nearly 90 per cent. of the output, the control is 
reduced to 60 per cent., the remaining per cent. 
in the hands of Independent concerns. ‘Tin-plate 
has been 4 dols. a box for several years, and 
unless trade improves a material cut will have to 
be made. The Independent mills have been very 
aggressive in going after business, They have 
cut prices 20 cents a box. 

Almost the same conditions exist in the pipe 
and tube trade. The National Tube Trust has 
been making strong efforts to keep its mills 
running full capacity ; but so many new pipe 
mills have started up that this has been found to 
be practically impossible. A radical cut in prices 
of pipe will be made, perhaps, within the next 
thirty or sixty days at farthest. The Carnegie 
Steel Company always follow the policy of taking 
orders at any price above cost that would keep 
the mills going. This same policy might be 
adopted by the National Tube Trust. If these 
indications are worth their face value there will 
be a cut in four or five of the leading commodities 
iniron and steel during the next two or three 
months, 

These conditions do not apply to plate or 
structural material. The entire capacity is sold 
many months ahead. Some orders have recently 
been placed for delivery next year. The plate 
business of the United States is controlled by the 
United States Steel Trust. In this trust are 
several large concerns like the Jones and 
Laughlin Company, of Pittsburg; the Cambrian 
Steel Company; Central Steel and Plate Com- 
ey ; the Warden Brothers Steel Company ; the 
4ukens Steel and Iron Company; and the Tide 
Water Steel Company. All these concerns work 
in harmony and act as a unit. The Carnegie 
Steel Company alone makes 2000 tons of plate per 
day at its Homestead Steel Works. It is sold up 
until next July. Other orders are coming in 
which will enable it to sell up till next 
October if the orders are accepted. The Inde- 
pendent mills are sold up for three or four months 
to come, and have sold at 2 cents a pound ; about 
one-half of the products of the Carnegie Steel 
Company goes to the Pressed Stee] Car Company, 
hee consumes 1000 tons a day for steel car 
uilding. 

Another big steel plate consumer is the Stan- 
dard Steel Car Company, which has just built a 
large car works at Butler, Pa., and which will 
take from 300 to 500 tons of plate per day. The 
development of the steel car business has been 
one of the strongest supporters of the steel 
industry in the United States. At least 3000 
tons of plate are consumed every day by the 
various steel plants in the United States. The 
manufacture of beams and channels and other 
shapes and angles of the country are controlled 
by six mills, namely :—Jones and Laughlin, Car- 
negie, Cambria, Phoenix Iron Company, Passaic 





Iron and Steel Company, Pencoyd Ironworks. 
The pool was organised three years ago by Chas. 
M. Schwab. Were it not for the existence of 
this pool, it is said that beams and channels would 
have advanced 15 dols, to 20 dols. per ton. The 
policy of those in control has been to keep down 
— in order to stimulate consumption. In the 
ittsburg district alone at least 50,000 tons of 
structural material have been used during the 
past year in putting up new steel buildings, 
bridge work, and the elevation of railroad tracks, 
Much of this work would have been postponed 
had prices advanced, T'wo of the mills composing 
this pool are the Carnegie Steel Company and 
the Pencoyd Jronworks, both of which are 
controlled by the United States Steel Trust. 

This year’s output of pig iron will be 18,000,000 
tons, or 2,000,000 more than last year. Despite 
this fact, prompt delivery for pig iron cannot 
be had, and we are obliged to import considerable 
stuff from abroad. 

There is a heavy demand for steel rails. Orders 
for next year’s delivery foot up 2,000,000 tons, 
The makers could fill up their capacity for next 
year at this time if they were to accept all the 
orders offered and in sight. The year 1902 so far 
has been one of the best, if not the best, the iron 
trade ever saw. The prospects are that the coming 
year will be as good, if not better. The consump- 
tion of iron and steel is increasing at a rapid pace. 
The Pennsylvania Railroad stock iron, wheel, and 
brass foundries at Altoona, Pa., were obliged to 
shut down last Saturday. Other works are 
shutting down this week, not being able to obtain 
fuel. While resumption will take place very soon, 
it will be impossible for many manufacturing 
plants to obtain a supply that would warrant them 
in resuming for some time tocome. Considerable 
quantities of material are arriving at this city and 
Philadelphia, and importers are busy booking 
orders for forward deliveries, some of them as late 
as next spring. 








THE PATENT JOURNAL. 
Condensed from ‘‘ The ete Oficial Journal of 
‘atents.” 


Application for Letters Patent. 


*,* When inventions have been ‘‘communicated ” the 
name and address of the communicating party are 
printed in italics. 
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22,482. SHuTr_e-cHanainc Looms, W. H. Hacking, 
Bury. 

22,483. Means for Dryino Liven, F, Brockhaus, Bar- 
men, Germany. 

22,484. Hotper for INverTED Botr.es, B. Hardcastle, 
London. 

22,485. STRETCHER for MounTED Troops, J. F. G. Dill, 
Hove, Sussex. 

22,486. Setr-supporTinc Gates, A. E. King, Lough- 
borough. 

22,487. Preumatic Sprincs for Wuegzs, E. B. Killen, 
Belfast. 

22,488. Trousers Presser, F. Hansing and W. Naun- 
ton, London. 

22,480, SteeRinc Gear, R. Richardson, Glasgow. 

22,400. Bracks, J. Rhodes, Fenton, Staffs. 

22,491. TRANSPORTING GRAIN, D. F, Alexander and W. 
H. Forsyth, Bristol. 

22,492. Cover for Sgats, G. Spurr, Sturton-by-Stow, 
near Lincoln. 

22,493. TunutaR-Kyitrep Fanrics, for Sweaters, I, 
Anderson, Leicester. 

22,494. Loom Suutries, C. H. Roth, Manchester. 

22,495. SunsHapgs for VEgLocIPEDES, G. Wilkins, 
Erith, Kent. 

22,495. Fiexip.e Suart3, F. W. Hurd, Bothwell, 
Lanarkshire 

22,497. Dress Fastentnas, C. M. and”E. Mackenzie, 
London. 

22,498. Suraica. Licatorges, A. W. Gerrard, Oldbury, 
Worcestershire. 

22,499. REMOVABLE Winpow Frames, G. Norman, jun., 
Sheffield. 

22,500. Roor Giazuya, J. Mellows, Sheffield. 

22,501. Spina Cutters, A. H. Smith and R. Carr, 
Sheffield. 

22,502. Brooms, H. Hopkinson, Liverpool. 

22,503. Tramcars, J. A. de Macedo, Leventhorpe Hall, 
near Leeds. 

22,504. Saips’ Sipe Scutties, J. G. Dobbie, Glasgow. 

22,505. Propucine Evectric Discuarars, KE. E. Bart- 
lett, Liverpool. 

22,506. Brakes for Wareiep VeuicrEs, J. W. White, 





Liverpool. 
22,507. Treatment of H#MorRuHoIDs, H. W. Jolly, 
verpool, 
22,508. Fastenincs for BraceLets, C. A. Schaefer, 


Birmingham. 

22,509. Burnina Reruse, H. Heenanand H. N. Leask, 
Manchester. 

22,510, Construction of Stuns, T. Morton, Birming- 


ham. 
22,511. Maxine Two-Part Stuns, T. Morton, Birming- 


am, 

22,512. ATracHinG Pick-HEADs, J. Rees, Pen-y-graig, 
Glamorgan. 

22,518. Writinc and Buiottina Pap, F. J. 
Bristol. 

22,514. Weavina Fasrics, J. Ambler and F. Horne, 
Manchester. 

22,515. ArracHinG S1ons to Grass, J. L. Hall, Man- 
chester, 

22,516. Stgam Traps, C. G. Day, Manchéster. 

22,517. AckeTYLenk Gas GENERATOR, G. L. Wallis 
and The Leading Light Syndicate, Limited, London. 

22,518. HeRNIAL Trusses, J. H. McKague, Glasgow. 

22,519. Perampu.ators, A. Lapidus, London. 

22,520. Conversion of ComBusTIBLE Gasks, H. A. Kent, 
London. 

22,521. Puttey, A. E. Boyle and F. W. Rosser, 
London. 

22,522. Empossep Farrics, E. T. Whitelow.—( Bartels, 
Dierichs and Co., Germany.) 

22,523, Epeine for Skirts, E. T. Whitelow.—(Bart:ls, 
Dierichs and Co., Germany.) 

22,524. Cuaron’s CARBONISING Process, A. Duclos, 
London. 

22,525. DRIVING GEAR for Cycies, J. J. Rowley, 
Beckenham, Kent. 


Pugsley, 


_ Patent Kwek Sappie Grir, G. Hardy, 

mdon. 

22,527. Manuractore of Oxipg of Iron, C. D. Brindley, 
mdon. 


22,528. Banca Vices, J. R. Long, London. 
22,529. Vices, J. R. Long, London, 
22,580. DIsPLAYING ADVERTISEMENTS, P. J. Jackson, 
Birmingham. 
22,531. MeTaLLic Waist Brits, W. C. Spittle, Bir- 
mingham. 
22,532. INCANDESCENT Exectric Lamps, J. J. Rooney, 
T ondon. 
22,5338. RarLway SIGNALLtno, EB. Coen-Cagli, London. 
22,534. CoLourrnac Martrers, RK. Holliday and Sons, 
Limited, J. Turner, H. Dean, and J. Turner, London, 
22,535. Cycie Locks, H. C. Willmott and C. E. Frank, 
Woodford, Essex. 
22,536. SHOE-POLIsSHING Macutngs, E. Dagger, London. 
2,587. Propucinc Ma.tosE Syrups, C, B. Duryea, 
London. 





22,538. EuREKA Biast O11 Burner, A. P. Meeker, 


London. 
22,539. Lacina Atracuments for Boots, J. Prince, 
Liverpoo 
22,540, EXPLOMVE Pownpgr, J. W. Weston, Liverpool. 
22,541, Automatic Looms, A. E., A., and G. Walker, 
London, 
22,542, Po.tsuine Larue, E. H. Schmidt, London, 
22,543, Necxtig Cup, &c., E. Chace-Carr, London. 
22,544. Sasn Batances, H. E. Rathbun and W. H. 
Lon , London. 
22,545, SAW-SHARPENING Macuing, A. M. Clark.— 
(Fontaine and Co., Germany.) 
22,546. Raisrva WaTER, G. de la Puente, London. 
22,547. Suspenpinc Ming Cacss, R. Hainsworth, 


London. 

22,548. Press, A. G. Bloxam.—(Lengaer and Jancke, 
Germany.) 

2,549. Lack Macuings, H. Buecher, London. 

22, Force Pumps, A. E. L. Chorlton, London, 

22,551. Evecrric SIGNALLING Apparatus, C. W. Mills 
and W. W. Piddington, London. 

22,552. Scourtne Drums, E. Linder, London. 

22,553. Or or Spirit Stove, C. H. Fitzmaurice, 
London. 

22,554. Arm Guns, W. R. Benjamin, London. 

22,555. Evcecrric InsutaTinc Materiar, I. 8. 
McDougall, London. 

22,556, Enecrric Insuatine Fasrics, I. 8, McDougall, 

mdon, 

22,557. SasH Barances, H. E. Rathbun and W. H. 
Lonergan, London. 

22 558. Raprators for Cooiina Liquips, M. M. Mullins, 
London. 

22,559. Atm VaLves for Raprators, F. W. Leuth:sser, 
Loudon. 

22.560. Fire ALARMs, A. E. Adams, London. 

22,561. ConsuminG SMOKE in Furnaces, O. D. Orvis, 
London. 

22,562. Brakes for Doc-carts, C. Price, London. 

22,563. Paeventine Ketr_es BoILine over, M. and H. 
Dickinsov, London. 

22 564. Nai_inc Macuings, F. Howe, London. 

22,565. CoIN-coNTROLLED LirTinc Macuines, W. H. 
Jordan, London. 

22,566. Cornkinc Mecuanisy, T. Sutcliffe, London, 

22,597. Rapp Woopen_Hegevine Macuing, H. Kepper, 
London. ; 

22,568. SPEED-REGULATING APPARATUS, A. Radovanovic, 
London. 

22,569. Motor Cycuigs, J. N. Howard, London. 

22,570. RatLway SiGNALLinG Apparatos, H. Bezer, 
London. 

22,571. Heat Excuanocine Apparatus, O. Guttmann, 
London. 

22,572. Inkinc Paps, W. H. Wheatley.—(The F. &. 
Webster Company, United States.) 

22,573. SpgEDN IpicaTors, F, Montandon, London. 

22,574. Meraop of Makine Masks, F. G. Bierschenk, 
London. 

22,575. Brusues, N. Stow, London. 

22,576, Feep-waTer Heaters, Z. Wirt, London. 
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22,577. Fixine Guass Panas in Framgs, F, A. Richard- 
son, London. 

22,578. Motor Car, G. H. Hammond, London. 

22,579. Weavinc CoRVED TEXTILE Faprics, 8. Skalicky, 
Manchester. 

22,580. Prorecrisc Exgecrric Casies, Drake and 
Gorham, Limited, London. 

22,581, PUNCTURELESS PsgumatTic Tire, T. Bowman, 
Cockermouth. 

22,582. SHEET-METAL TRAVELLING TRUNKS, J. P. Eveson, 
Birmingham. 

22,583, Bagaminc Warps, J. and R. Lister, Keighley. 

22,584. DistarsuTors for Liquips, J. P. Lea, Birming- 
ham. 

22,585. Trousers Srretcuers, J. Crossley, Halifax. 

22,586. Biapgs of Screw PRope.iers, H. A. J. Power 
and D. Tucker, Liverpool. 

22,587. Construction «f Turping3, N. 8S. Bertram, 
Manchester. 

22,588. Pompa, H. Sidebottom, T. Walker, and W. C. 
Drybrough, Manchester. 

22,589. MAKING and VENTING Cores, J. Butler, Man- 
chester. 

22,590. Gotr Cruss, R. L. and E. M. Urquhart, 





22,591. Hatca Coamines for Suips, J. R. Watson, 
Newcastle-on-Tyne. 

22,592, TWIN-NEEDLE Szwinc Macutngs, W. Bowden, 
Manchester. 

22,593 Steam GeneRaTOoRS, M. B. and R. O. Wild, 
Manchester. 

22,594. Means for Castina Incots, F. Wimbury, Man- 
chester. 

22,595. Picktna Motions for Looms, J. B. Greenhalgh, 
Manchester. 

22.596, CycLe Sapoies, J. B. Brooks and J. Holt, 
Birmingham. 

22,597. Pepats for Bicycizs, A. Whitehouse, Birming- 


m. 

22,598. MacHINnE for WasHinc Bort.es, J. P. Jackson, 
Liverpool. 

22,599, NON-REFILLING Bottle Stoppers, J. Reid, 
Belfast. 

22,600. Cover for Garpen Sgats, H. W. Gardener, 
Manchester. 

22,601. Hor WATER Pumpine Batu, J. W. Seckerson, 


Dudley. 

22,602. ATTACHING Pepats to Pianos, P. Knifton, 
Stafford. 

22,603. Test InpIcators for ERECTING MACHINERY, T. 
Madsen, Stockport. 

22,604. SELF-LOCKING CaPsULE, A. Barnett and W. 
Guttenberg, London. é 

22,605. Crgansinc StaLk Fieres, K. T. Sutherland, 


Manchester. 
22,606. Heew for Boots, G. and W. Wright, Birming- 
ham 


22,607. Support for INCANDESCENT MantTLEs, C. Gluth, 


Glasgow. 
22,608. Castors for Bapsrgaps, A. C. Wright, 
Lond 


ndon. 
22,609. Toys, E. A. Jeffreys, London. 
22,610. HypravLic Enoryesand Pumps, N. McCallum, 


Glasgow. 

22,611. CompineD Vice and Prpg-vice, G. Pferdekiim- 
per, London. 

22,612. Frames of Snips, R., J. A., and J. Duthie, 
Aberdeen. 


22,613. ReoisteRinc Device for Liquips, H. J. 8. 


Cassal, London. 
22,614. Drivine Toots, W. Ranken.—(F. Ranken, High 


Seas.) 
22,615. Connections of ELecrric CaBiEs, L. W. de 


Grave, Derby. 
22,616. Automatic Stop Motion, T. Brooks and H. 


Kirk, Oldham. 
$17. SvUSPENDING Puncatne Batts, E. Wheldon, 


Hull. 

22,618. ImpREssING Dgsions on RuBBER, E. B. Raper, 
York. 

22,619. ApsusTABLE SpapE Buapkg, G. A. Euerby, Bir- 


mingham. : : 
22,620. Fo.pinc WHEELED Cuairs, H. V. Baker, Bir- 


mingham. 
22,621. RatLway CHarrs, W. P. Spooner, Swanley, 
Kent. 
22,622. OPTICAL MEASURING INSTRUMENT, J. G. Stewart, 
mdon. 
22,623. Basy’s Cot, C. J. Comerford, London. 
22,624. CoveRIne for the Heap, E. G. Hudson, 
London. . 
22,625. Bricks for Burtpinc, A. W. Collinson, 
mdon. 
22,626, Prin PLatEs for MaKING Pranos, W. W. Adams, 
mdon. 
22,627. CotLecTinc Farm Propucr, E. C. Harvey, 


ndon. 
22,628. Supportive GARMENTS, H. N. Northrop, 
London, 





22,629.. Toy, A. E. Wachter, London. 

22,630, Lamps, A. V. Linley and W. H. Owensmith, 
Birmingham. 

22,631. ANUFACTURING Paper Baas, J. Petric, 
London. 

22,632, Reversipte Propeciers, E. A. McLachlan, 

ndaon, 

22,633 Drivinc Cycie Cranks, H. 8. Chapman and 

. Beach, London. 

22,634. Apsustmment for Batt Vatves, H. Berry, 
London. 

22,635. TeterHone Movutupreces, W. M. English and 
G. A. Burns, London. 

22,636. Tits, M. G. Wood and Auto-Check, Limited, 
London. 

22,637. SuspenpiInc Trousers, F. W. 
London. 

22,638. Borters, W. P. Thompson.—(M. H. Plunkett, 
United States.) 

22,639. Firepiaces, J. Armstrong, Liverpool. 

22,640. Opgninc and CLosine Casements, C. Showell, 
Birmingham. 

22,641. SHerts for Orpnance, C. D. Abel. — 
(Rheinische Metallwaren und Maschinenfabrik, Ger- 
many.) 

22,642. KeouLatTinc the Temperature of Srzam, C. 
D. Abel. —(Dingler’sche Maschinenfabrik Aktien 
Gesellschaft, Germany.) 

22,643. Game, A. A. Chauvin, London. 

22,644. Means for Corine Sxrin Disease, R. H. Gould, 
London. 

22,645. Maxina Sargty Exptostves, F. Schachtebeck, 
London. 

. Lirrine and Wisvixe Device, J. 8. Fairfax, 
London, 

22,647. Patntinc Macuings, J. P. Bryan, London, 

22,648, DISINTEGRATING PgaT, &c., A. von Anrep, 


Ostermann, 


ndon. 

22,649. OpERaTING ELectric Switcues, P. H. Dawe, 

mn 

22,650. 
London. 

22,651. Macutve for Sew1na Butrons, R. R. Wanless, 
London. 

22,652. ConcreTre Raitway Sieepers, N. C. Schouboe, 
London. 

22,653. OpgRaTiInG Typewriters, F. G. Creed and W. 
A. Coulson, London. 

22,654. T1m Cup, A. M. Dorow, London. 

22,655. Om Enoings, G. W. Johnson (The Socitt’ 
Anonyme des Anciens Etablissements Panhard et 
Levassor, France ) 

22,656. VeHicte for DisPLAYING ADVERTISEMENTS, J. 
A. C. Nuij, London. 


on. 
Meruop of Empossina Grass, W. Degens, 
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22,657. APPLYING ELEctrRicity to the Human Bopy, J. 
W. Gibbs, Kingston-on- es. 

22,658. Steam Pie Daivers, J. Garvie, London. 

22,659. Water Broom, A. Lee, Sheffield. 

22,660. Stgam GENERATING SuRFaceEs, E. M. Mallett, 


ndon. 
22,661. HypravLic Macutne, J. Giffen, Campbeltown, 
Co 71 


22,662, PrguMaTic Tire Covers, H. and J. Jelley, Bir- 
mingham. 

22,663. Maxinc Waite Lgap, W. Oliphant and H. 8. 
Elworthy, Glasgow. 

22,664. CoLLAPsIBLE ScreEns, J. Laidlaw and J. W. 
Macfarlane, Glasgow. 

22,665. ExtRactine MatcueEs from Frames, 8. Walker, 
Live 1. 

22,666. Geeune Macuine Supports, J. M. Sellers, 
Keighley. 

22,667. EveLeTtinc Macutygs, M. H. Pearson and The 
British United Shoe Machinery Company, Limited, 
Leicester. 

22.668. ATTACHMENT for SuspeNDING CuRTaINS, J. J. 
James, Birmingham. 

669. Taps, J. Westley, Stockport. 

22,670. New ParRLour TaBLE Game, P. Wigley, Bir- 
mingham. 

22,671. ELEcTRic W. P.. Fyfe, 

sgow. 

22,672. Macutves for Winpinc THReap, E. N. Baines, 
J. W. Schmidt, and A. G. Walls, Manchester. 

22,673. Propucinc Morrkg Errects on Faszrics, W. 
Carter, Keighley. 

22,674. New Homes for ANIMALS, T. Harrison, Arnside, 
vid Carnforth. 

£2,675. ELecrric TRoLLEY Heaps, J. T. Cherry and E. 
H. Clive, Plymouth. 

22,676. House FosE Box, C. H. Naylor, Old Charlton, 
Kent. 

22,677. LuBRIcATION of INTERNAL COMBUSTION ENGINES, 
W. J. Crossley and W. Le P. Webb, Manchester. 

22,678. Macuings for PrinTING SaREE3, The Calico 
Printers’ Association, Limited, and J. Whittaker, 
Manchester. 

22,679. MaNuFACTURING CoMBUSTIBLES, F, Huppen- 
bauer, Paris. 

22,680. Suips’ ANcHors, R. McIntyre, Glasgow. 

22,681. SuspenDERS for GarRMENTS, E, Réderstein, 
Manchester. 

22,682. Faprics Facep with FINELY - COMMINUTED 
Marerias, H. Markus and The Barnwell Machine 
Company, Limited, Manchester. 

22,683. MAKING a GAs-TIGHT JOINT in CaPsuLEs, 8. H. 

‘ker, London. 


22,684. PortmangEavs, E. Samuel, Germany. 

22,685, Steam Navvigs, F. H. Livens, Lincoln. 

22,686. Firtmnes for Wispows, W. L. Hamilton, 
Glasgow. 

22,687. Loom SuuTt.ts, C. H. Stansfield and W. Bibby, 
Manchester. 

22,688. Jornt for Connectinc Leap Pipgs, T. Sher- 
wood, Manchester. 

22,689. UNDERWEAR, E. Middleton, London. 

22,690. Mixture for CARBURETTING Air, The Fietz 
(Preliminary) Syndicate, Limited, and C. J. Grist, 
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Rotary Bruss, 


Leeds, 

22,691. ArracHinc FiusH Pipgs to WATER-CLOSET 
Bastns, T. G. Rhodes and R. Gaunt, London. 

22,692. Compressers, W. Speight, Leeds. 

22,693. RoLLER Heet Harness Buck xe, H. Cozens and 
C. A. Somerville, W: 

22,694. PowWgR-TRANSMITTING MECHANISM, R. A. M. 
Danés, London. 

22,695. Stanp for Giassgs, T. C. Hamilton, London. 

22,696. Grove Prorsctor, W. B. Walley, London. 

22,697. Support for Newspapers, R. W. H. Rodney, 
Birming le ’ 

22,698. ACETYLENE GENERATORS, 8S. G. Watson, Bir- 
mingham. : 

22,699. SPRAYING BLast Furnace CrnpkR, W. Lessing 
and A. Wolff, London. 

22,700. StoRaGE Buys, J. A. Jamieson, London. 

22,701. Feepine Ark and Srgam to Furnaces, O. N. 
Guldlin, London. 

22,702. MiTRE-cuTrINGc Macuings, E. M. Griffiths, 


London. 
22,7038. TrousER Rack or Hancsr, W. H. Chase, 
ndon. 
22,704. BuNSEN BurNeRS with MantTLes HaNoIna 
Downwarps, H. W. Hellmann, Berlin. 
22,705. ELecrric Motor Cak, H. W. Hellmann, Berlin. 
22,706. DeTACHABLE Lintnc for Lapres’ Murrs, H. M. 


Knight, London. 
22,707. Vicgs of Linotype Macntings, W. H. Lock, 


London. 
22,708. Protectinc Moutss of Borr.ss, G. W. J. Allen, 


London. 
22,709. EmBossinc or Printine Device, L. M. Todd, 
22,710. SULPmocTaNins of Catcium, C. C. Carpenter, 
22,711. "“Lavecavine Garments, A. F. Sérensen, 
22,712.  ALYEREATE-CURBENT Motors, V. A. Fynn, 


ndon. 
22,713, FLUID-PRESSURE Rotary Enaiyg, J. A, Torrens, 
London. 
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22,714. Percusstve Rock Dritis, Siemens Bros. and 
Co., Limited.—(Siemens and Halske Aktien Gesell- 
schajt, Germany.) 

22,715. ApsusTARLE Frame for Brivags, M. Kriskovic, 

ndon. 

22,716, Lowgrine Apparatus, A. Wyss-Baumgartner, 

n. 

ApmurxturE for Cements, G. A. Putnam, 


on. 

TIS. Packryec BreakaBie ArticiEes, W. Ducart, 
London. 

£2,719. Prano Pepats, Norman and Beard, Limited, 
and G. A. W. Beard, Liverpool. 

22,720. Oreans, Norman and Beard, Limited, and G. 
A. W. Beard, Liverpool. 

22,721. Sor Fasrenines, L. and G. Gérlich, Liver- 

pool, 

2299, Rartway Swirtcs, C. Johnston, Liverpool. 

22,723. MACHINE for FIREPROOFING PapgrR, R. Belt, 
London. 

22,724. Ececrro-macnets, G. Hollingworth, London. 

22,725. Letrer or Parpsr Fie or Cup, J. Gross, 
London. 

22,726. SECURING to Rims, J. J. Elliott, 
London. 

22,727. Boots, J. Deakin, London. 

2,728. VeHicLe Tress, J. Ashton, London. 

22,729. MakinG Propucts for Usx instead of LEaTHER, 
C. Marter, J. D. Hanbury, and C. S. Gardner, 
London. 

22,730. Loom Pickers, C. Marter, J. D. Hanbury, and 
Cc. 8. Gardner, London. 

22,731. ee O. J. Mengel.—(0. Liesegang, 

Germany. 

22,732. Erecrric Swircugs, A. P. Zani, London. 

22,733. ConTROLLING the Travat of Krrgs, 8. F. Cody, 
London. 

22,734. Maxine PortLanp Cement, H. K. G. Bamber, 








TIRES 










22,735. MAKING PortLanp Cement, H. K. G. Bamber, 
ndon. 
22,736. Maktne PorTLAND CrEmeEntT, H. K. G. Bamber, 


mdon. 

22,737. Varyine the Turow of Cranks, R. E. Evenden 
and 8. Ratcliffe, London. 

22,738. Maxine Giug, The Chemische Diingerfabrik 
Vogtmann and Cie., Gesellschaft mit Beschriinkter 
Haftung, and H. Weiss, London. 

22,739. Rartway Wacons, J. T. Jepson and The Leeds 
Forge Company, Limited, London. 

22,740. Turpines, H. 8. Scott, H. F. Tyzack, and I. 
Summerfield, London. 

22,741. Mupavarp Frrrines for Crcizs, W. J. Stevens, 
H. E. Harrold, F. R. Bluemel, and J. Tanner, 
London. 

22,742. Buanks for Waget Spokes, J. Lones and E. 
Holden, London. 

22,743. BryocutaR Guiassgs, L. Bloch, London. 

22,744. Unprrrramg for Trex Wacons, F. C. Jenkins, 
London. 

, Prprnc for Inn1GaTION Porposss, F. C. Jenkins, 
London. 

22,746. VenTicatine, &c., Apparatus, C. Bontemps, 
London. 

22,747. Automatic LaDDER Fire-Escape, G. J. Eunson, 
Wimbledon. 

22,748. MuLti-coLour Liye Partine, M. Rudometoff, 
London. 

22,749. Trouser Hem Fastentnc Macutneg, W. Heller 
and L. Muther, London. 

22,750. Erecrric ILLumiInaTING Devics, H. H. Lake. 


—(Reversible Electric Car Sign Company, United 
States.) 

22,751. ELecrric ILLuminaTiINe Device, H. H. Lake. 
—(Reversible Electric Car Sign Company, United 


States.) 
22,752. Toyntne Cast Iron, A. Kjarsgaard and M. 
Pedersen, Dursley. 
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22,753. Strpg Roxgs, A. G. Thornton and J. Harrison, 
Manchester. 

22,754. Manciinc Macuings, T. Walker, Manchester. 

22,755. Paoroorapaic Cameras, The Thornton-Pickard 

Manufacturing Company, Limited, and A. Woods, 
Manchester. 

22,756. InpicaTING the Destination of Tramcars, J. R. 
Aldred and W. R. Bevan, Manchester. 

757. Feeper for Printinc Macuryss, W. H. Clegg, 
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Burnley. 

22,758. EnveLopgs for Postat Packets, F. Wright, 
London. 
.759, Waterinc Spray, W. Collier, 
Glamorganshire. 

22,760, Tram Rats, H. M. and H. M. Bigwood, 
Wolverhampton. 

22,761. CooLInc REFRIGERATION CHAMBERS, W. H. 
Webb, W. G. Brettell, and A. J. Adamson, Liver- 


Maesteg, 


22,762. Brake Appliance for Pit Cacgs, J. Pring, 
Newport, Mon. 

22,763, Srgam Boruers, J. M. Campbell, Manchester. 

22,764. Sears, T. Robertson, Glasgow. 

22,765. Coat Sroprer for Gas Rerort, W. Hollis, 
Wellington, Salop, 

22,766, DecoraTinc Ceramic Ware, A. Capper, Stoke- 
on-Trent. 

22,767. STRENGTHENING INCANDESCENT Gas MANTLES, 
H. 8. Smith and C. H. Mollart, Stoke-on-Trent. 

22,768. Gasand O1t Motor Enotngs, F. W. Lanchester, 
Birmingham. 

22,769. Compounp Steam Encings, J. A. G. Ross, 
Newcastle-on-Tyne. 


22,770. Lapres’ Skirts, A. E. Lawrence, Man- 
chester. 

22,771. CONNECTING FLaps to VENTILATORS, B. Waldron, 
Birmingham. 


22,772. Sore Protector for Boots, E. W. W. Slater 
and T. Bardsley, Manchester. 

22,773. Rinc Sprnnine Apparatus, G. Paley, A. Taylor, 
and L. W. Dethier, Manchester. 

22,774. Exectrric Switca, E. Liddle and H.C. Watson, 
Stockton-on-Tees. 

22,775. PHonocrapuH Capinet, E. Levy, Manchester. 

22,776. MaGazing CHANGE Siipes for Cameras, The 
Brooks-Watson Daylight Camera Company, Limited, 
and A. A. Brooks, Liverpool. 

22,777. DooR-OPENING APPLIANCE, G. 
Baden, Germany. 

22,778. Frre-escapss, A. Harvie, Uckfield, Sussex. 

22,779. Potato DIGGER ATTACHMENT, J. 8S. Warburton, 
Liverpool. 

22,780. Srzam Generators, J. Blake, Middlesbrough. 

22,781. Swincino Seats, B. J. Young, jun., Glasgow. 

22 782. Traction Enornes, W. Foster and Co., Limited, 
and J. Starkey, Lincoln. 

22,783. ELecrricaL Switcnues, H. W. Cox, Nottingham. 

— Protectors for Hzets of Boots, W. H. Walker, 

ul 

22,785. ACETYLENE Lamps, R. Creighton, Keighley. 

22,786. Looms for Wzavina, Huber, Miiller and Cie., 
Manchester. 

22,787. Fotpina Front for Cameras, H. P. Tattersall, 
Altrincham. 

22,788. Prvot for Looxrne Guass, H. G. Cadywould, 
London. 

22,789. PNeumaTic WHEEL Prorecror, W. H. Elliott, 
Croydon, Surrey. 

22,790. AUTOMATIC WEIGHING Macuings, W. Beresford 
and J. H. Eccles, Liverpool. 

22,791. HyprocarsBon Enorngs, W. G. Potter, London. 

22,792. Lock Nots, W. G. Potter, London. 

22,793. DeracHaBLE Toxsit, H. Bilsborough and J. 
Cliff, Cheshire. 

22,794. Spirroon Charlottenburg, 
Germany. 

22,795. VeHIcLe WHEELS, G. 8. Lee. London. 

22,796. Rim Braxgs for Cycies, W. G. Hounsell, Bir- 
mingham, 

22,797. Moror Cycies, J. K. and J. F. Rogers, 


Dunzinger, 


Post, C. Mayr, 


London. 
22,798, SvarncasE Treaps, S. P. Smeltzer, London. 





22,799. Generation of Gases, J. Mook, R. M. and C. 
E. Chambers, London. 

22,800. Burrers for Rowra Boats, E. C. Atkinson, 
Oxford. 

22,801. Bi G. Looms, London. 

22,802. Printine Macuines, W. C, Walsh and C. E. 
Buckley, London. 

22,803. Lirtinc SupmeRGcED Weicuts, W. P. English, 


ndon. 

22,804. Free Extineuisners, J. Wetter.—(The Con- 
tinentale Gesellschaft fiir Chemisches Feuerlischwesen 
G. m. b. H., Germany.) 

22,805. Device for ImprREGNATING Woop, O. Heise, 


ndon. 
22,806. OpENinae and Cxiosine Faniicuts, E. Buscher, 
ndon,. 
22,807. APPARATUS for GENERATING StgaM, W. Houlkor, 


ndon. 

22,808. Lanterns, M. Solomon and E. G. Sheppard, 
London. 

28,809. Apparatus for Ustnc the Nernst Licut in 
Macic Lanterns,>M. Solomon and E. G. Sheppard, 
London. 

22,810. Device for Opgyinc Trys, R. Platte, Barmen, 
Germany. 

22,811. Srretcwers for Trousers, G. E. Butler, 
London. 

— Ports for Mettine Metat, J. Starkey, Birming- 


m. 

22,813. Station Inpicator for CarriacEs, E. Richter 
and E. Langer, London. 

22,814. TaLEPHONE Receivers, E. Bardac and P. A. 
Martin, London. 

22,815. Rowrnc Macatng, L. W. Grayson and C, 8. 
Cunningham, London. 

22,816. Gas Lamps, A. E. Podmore and J. Thomas, 


mdon. 
22,817. Exvecrric Trottgy Heap, C. 8. Schultz, 


ndon. 

22,818. Venpinc Macutnes, J. E. Evans-Jackson.—(£. 
E. Baumann and 8, Klug, United States.) 

22,819. BorrLe-storPgRING Device, H. I. F. Strandh, 

iverpool. 

22,820. Distemper, H. E. Newton.—(C. W. B. Scott, 
Natal.) 

22,821. Enarnes, W. T. Bennett, London. 

22,822. Purirrmers for Feep-water, H. E. Moffat, 
London. 

22,823. ManuracturgE of SctpHcrisgp Dygsturrs, O. 
Imray.—(The Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

22,824. Manuractore of SuLPHURIsED Dyzgsturr, O. 
Imray.—(The Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

22,825. SwirtcueEs, A. Schlatter, London. 

22,826. Pumps, J. Maurer, London. 

— Lamps, La Société Anonyme la Lampe “‘ Hollub,” 

ndon. 

—_, Sueet Metat, Pvates, and Bars, H. 8. Loud, 

ndon. 

22,829. ELECTRO-PNEUMATIC CONTROLLING Systems for 
Rattway VEHICLBEs, F. W. Le Tall.—(@. Westinghouse, 
United States ) 

22,830. ArrEsTING Motion, A. and M. Schufftan, 
London. 

22,831. Casks, T. W. Johnson, London. 

22,832. Vesse. for CooLinac Foops, F. Fischer, 
London. 

22,833. CaSK-PURIFYING APPARATUS, J. St. P. Macardle, 
London. 

22,834. Srate-rooms for Srgamsuips, F. W. Lund, 
London. 

22,835. InreERNAL ComBusTION Enoings, G. Westing- 
house, London. 

22,836. Disencacinc Grar for Pressxs, J. Heim, 
London. 

om TexTILE Twistinc Frames, W. Robertshaw, 

mdon. 

22,838. Capryets, H. J. Haddan.—(The Davis Sewing 
Machine Company, . 

22,839. Macutngs for ComprEessine Hests of Boors, A. 
J. Boult.—(United Shoe Machinery Company, United 
States.) 

22,840. TiLes, C. Dressler, London. 

22,841. Spgep InpicaToxs for Tramcars, A. H. Walton, 
London. 

22,842. Lamps, J. F. C. Farquhar, London. 

22,843. Lamps, C. 8. Snell, London. 

22,844. Gas, W. R. Jones, London. 

22,845. Toys, A. V. L. Dennys, London. 

22,846. Compression of Exastic Fivuips, 8. Z. de 
Ferranti, London. 

22,847. DirrERENTIAL Lever Po.t.ey, B. C. Pole, 
London. 
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22,848. Tires for Motor Cars, C. E. Bradbury, Man- 
chester. 

22,849. Ropg Fastener, T. Etherington and F, A. P. 
Lloyd, Blackburn. 

22,850. Fitters, W. W. Ueberroth and F. 8. Young, 
Kingston-on-Thames. 

22,851. Topacco-sMOKING Pipgs, W. H. Plant, Bir- 
mingham. 

22,852, CARRYING orr Fumes of Gases, W. Lynes, Bir- 


ming’ % 

22,853, Hinogs for Ececrro-piate, H. W. Taylor, Bir- 
ming 

22,854. Evectrric Fosgs, W. B. Dale, Manchester. 

22,855. Hget for Boots and Ssor3, J. C. 
Glasgow. 

22,856. CaRDBoAD and Paper Boxes, A. M. Burnside, 


Hale, 


G Ww. 

22,857. OpgratTinc Rattway Brakes, A. Morton, 
Glasgow. 

22,858. Sprinc Door Rertarner, E. Clarke, Birming- 


am. 

22,859. Book Support, A. V. Terry and E. Clarke, Bir- 
mingham. 

22,860. TrEaTING PickLinc Water, R. Thomas and 
Co., Limited, R. B. Thomas, and J. H. Lones, Bir- 
mingham. 

22,861. Gas. Burner, W. Ridgway, A. B. and H. J. 
Willway, Bristol. 

22,862. Batis for Piayine Gotr, A. G, Lyster, Liver- 


1. 

22/863. Device for Fastentna Boors, D. B. Davies, 
Manchester. 

22,864, gs ee and Arr from Steam, L. Har- 
greaves, Liverpoo! 

22,865. Cameras, F. G. Griffith, Cowbridge, Glamor- 
ganshire. 

22,866. Dryixc Hops, Hollings and Guest, Limited, 
and G. N. Guest, Birmingham. 

ot Formine Fast Setvepers, J. Ambler, Brad- 
‘ord. 

22,868. Forcinc Wood between Pins of Combine 
Macuings, A. W. Booth, Bradford. 

22,869. Printing Presses, F. Waite and Waite and 
Saville, Limited, Bradford. 

22 870. SunsHapEs of Perampucators, J. W. Carter, 
Southsea, Hants. 

22,871. WHEELS for VenicLes, T. Gare, Manchester. 

22,872. Toots for SHarmnc Boxts, T. M. Anderson, 
Manchester. 

22,873. ARGAND Burner for Gas Testina, W. Grafton, 
London. 

22,874. TYPEWRITER INKING Rippons, C. N. Wilde, 
Nottingham. 

22,875. Tanta, P. H. Selfe, Hull. 

22,876. TRANSMISSION oi Rotary Motion, W. Kneen, 


on. 

22,877. MatcHBox, Carp Cask, &c., E. Smith, Bir- 
mingham. 

22,878. Tires for Motor Cars, D. J. van Praag, 


mdon. 

22,879. Motor Tractor for VeniciEs, F, Dunderdale, 
Manchester. 

22,880. SIGNALLING Apparatus for Bast FURNACE 
Hoists, J. Paterson and D. Bowie, Workington, 
Cuberland. 

22,881. HicH-pressurE Taps, H. W. D. Fielding, 
Sheffield. 


beg se Egery* Putteys, G, R. Mills.—(W. Milis, 

ussia, 

22,883, Cranks, P. V. Appleby, Manchester. 

22,884. DouBLE-sTRAIGHT KNITTING MacuHings, H. 
Griinz, Manchester. 

22,885. Crrcucar Saw for Sawina Hor Inoors, L. 
Rembaux, Glasgow. 

22,886. Macuingery for Fiicinc Matcou-soxgs, A. 
Schuster, Glasgow. 

22,887. ‘“*Trimming" INCANDESCENT Mantes, W. J. 
Cole, London. 

22,888. Feep Gavucr Devices for PrRintInG Presssgs, E. 
L. Megill, Wolverhampton, 

22,889, Patcn for Cycte and Motor Car Tirgs, A. 
Dale, London. 

22,890. Dust-pan, T. W. 8S. Baker, London. 

— Suprortinac a Motor Bicycis, E. March, 

ndon. 

22,892, A SLorrep Box, 8. Broughton, London. 

22,893. Hanpigs of Cricket Bats, R. Abel, London. 

22,804. Manuractore of Twist Lack, R. Scott, 
London. 

22,895. Sarery Matcn, A. Markl, London. 

22,896. PNEUMATICALLY- OPERATED Musicat InstRv- 
ments, A. J. H. (ienzel, London, 

22,897. Motor Cars, W. O, Wedlake and A. Evans, 
London. 

22,898. REFRACTORY MATERIAL, W. W. Hollings and J. 
8. Hollings, jun., Birminghar. 

22,899. CycLe Brakrk, W. Bown and W. Bown, 1902, 
Limited, Birmingham. 

22,900. Ececrricat CuLtivatTina Macurygry, R. J. H. 
Beaty and J. E, Ellis, London. 

22,901. Opsrarnina SraBitity in Five Toots, C. L. 
Schmidt, London, 

22,902. AuToMaTIC Tire InFLaTor, 8. L. Boot and R. 
Clegg, Addlestone, Surrey. 


and E. B. Maton, Twickenham, Middlesex. 

22,904, OPERATING TaBLEs, D. Shepherd, London. 

22,905. FLUID-PREssSURE Brakes for OrpDNANCE, A. 
Reichwald.—(F. Krupp, Germany.) 

22,906. TRANSFERENCE PF Coxe from Coxg Ovgns, The 
Simon-Carves Bye-Product Coke Oven Construction 
and Working Company, Limited.—(The Compagnie 
des Mines d' Anzin, France. 

22,907. Tur Spitrire Guy, E. G. Phelps, Birmingham. 

22,908. Przomatic Tires, H. Birkbeck.—(F. C. Yeo, 
Germany.) 

22,909. CLorus for Horsgs, P. J. Perry, London. 

22,910. VentrLaTina Suart for Sgswers, A. Morris, 
Holyhead. 

22,911. VentiLation for Roors of Bci.pras, A. Morris, 
Holyhead. 

22,912. J. N. Crabb, 


Compound Rarmtway Ralt, 


ndon. 
22,918. Fotpinc Pocket Cameras, A. E. Fritche, 


22,914. Sprina Cuips and Fixes for Papers, E. G. Dow, 
London. 

22,915. ORNAMENTING SorFacgs of Mgrat, T. Hiiuser- 
mann, London. 

22 916. Cuarrs for Ratmtway Ratzs, R. Urbanitzky, 

ndon. 

22,917. Paper Fives, P. Melzer, London. 

22,918. Tricycies, E. Gebhardt, London. 

22,919. Macuines for Mixinc Fiour, J. J. Schiiffler, 
London. 

22,920. Toy, T. Kohler, London. 

22,921. AppLiance for Binpinc Sueaves, V. Benoit, 
London. 

22,922. Coverina for Cycie Sappies, H. 8. Grinter, 
Londo: 





22 pes Mawnvracture of Guass, F. and A. Shuman, 

mdon. 

22,924. Disu-wasninc Apparatus, G. 8. Blakeslee, 
London, 

22,925. Motive Powsr Enatnes, H. 8. Elworthy, 
London. 

22,926. DrinkiInc Grass and TaeRrMometer, H. G. 
Heinrich, London, 

22,927. SuspgNpING Mintno Cages, G. and T. Hann, 
London. 

22,928. Macutngs for Trrmuina Soies, 0. Imray. 
(Dupleasia Pegging and Sewing Machine Company, 
Canada. 

22,929. SHok and LEATHER-SEWING Macutngs, O. 
imray.—(Dupleasis Pegging and Sewing Machine Com- 
pany, Canada.) 

22,930. AuTomaTic Mgcuanism for Stroppinc Ma- 
cutngs, H. H. Lake.—( Economic Machine Company, 
United States.) 

22,931. Runsinc Gear for Venicies, F. Schmitz, 
Tondon. 

22,932. MecHANICAL CasHIgRS and Reoisters, The 
Mechanical Cashier Syndicate, Limited.—(C. Fair- 
child, United States.) 

22,933. Mirrors, C. A. Parsons and G. G. Stoney, 
London. 

22,934. Borr.e-rittrnc Apparatus, F. J, Fletcher, 
London. 

22,935. Cootinc Apparatus for Liquips, H. Fliigge, 
London. 

22,936. Repuction of Rerractory SunstTances, J. H. 
Brockmann, London. 

22,937. Propuction of Carpipe of Catcium, J. H. 
Brockmann, London. » 

22,938. ORE-CONCENTRATING TABLEs, J. F. C. Abel- 
spies, London. 

22,989. Rartway Cuarrs, 8. P. Smeltzer, London. 

22,940. Regs, O. Briede, London. 

22,941. Paoto- PRINTING Apparatus, L. Shaw, 

mdon. 

22,942. Exrecrric Beis, A. G. Wass, London. 

22,943. Gas Enotnzgs, K. St. G. Kirke, London. 

22,944. Concrete Catinos, F. W. Ktihn, London. 

22,945. MaTcH-MAKING Macuing, J. P, Wright, Liver- 


pool, 

22,946. RepgaTiInG Mecuanism for Ciocks, 8. M. De 
root, London. 

22,947. Iwpex Figs, D. Bodden, London. 

22,948. Casks, T. W. Johnson, London, 

22,949. Megratytic River Sreius, J. 8. Stokes, 


ndon. 

22,950. SPARKING MECHANISM for ExPLosION ENGINES, 
E. 8. Bowen, London. 

22,951. Crosinea Device for Portro.ios, F. Lehmann, 


mdon. 
22,952. Sprinas for Ventcues, B. J. Diplock, London, 
22,953. Venicizs, B. J. Diplock, London. 
22,954, MacuInE for PerroraTinc Paper, P. Sloper, 


mdon. 

£2,955. Macutnge for Perroratinc Parser, P. Sloper, 
London. 

22,956. IncaNDESCENT Lamp Hoxpers, E. Schulz, 


22,957. Construction of Erzctric Switcn, EB. Schulz, 


on. 

22,958. MeTuop of Puriryine Merats, W. 8. Simpson, 
mdon. 

22,959. ConstRuCTION of Rotary Enciygs, J. Westaway, 


ndon. 
22,960. Suarts for Carts, F. Graef and H. Roth, 
ndon. 
22,961. Apparatus for CLostnc Doors, J. Wiesbader, 
London. 
22,962. MatcH Ho.per, J. Varenholt and F, Hack- 
hauser, London. 
22,963, GRInDING Macuins, A. Manke and F. W. Engels, 
London. 
22,964. Tramway Switcu, A. Manke and F. W. Engels, 
London. 
22,965. Fritts for Morrs, J. Wilson-Haffenden, 
London. 
22,966. Macuines for Sswina Boots, E. Malgoire, 
London. 
22,967. Gas Generators for Lamps, E. B. Ludwig, 


mdon. 
22,968. System of HoLLow SpinpiEs, A. Antce-Dartois, 


ndon. 
22,969. Boarps for Cigank Makers, A, C, Cambridge, 
London. 





>. AIR-SUPPLYING Apparatus, H. W. Trenchard, 
mdon, 


22,903. Trays for Pacxine Eoas, F. L. Schauermann ; 





TS 


SELECTED AMERICAN PATENTS, 


From the United States Patent-office Official Gazette 





697,635. Apparatus for Makino Moutps an. 
H.C. Lambert, Fernbank, Ohio.—Filed Jan ae 
ise | 


1902, 
Claii.—(Q1) In apparatus for makin 
cores for pipe bends, the combination « Fmgend = 
carrier, mechanism for raising and lowering | 
carrier through the are of a circle, and an ad juatatin 
shaper adapted to be shifted toward or from the 
pivotal aris of said carrier, substantially as described, 








(2) The combination of the pit A, the adjustable 
swinging carrier D pivoted at one end of said pit, acar 
G capable of travelling across the top of said pit, wind. 
lass mechanism on said car and connected to the free 
end of said swinging carrier, a second carrier H capable 
of travelling across said pit, a former carriage on said 
car, and an adjustable shaper on said former carriage 
substantially as described. 


697,838, Apparatus FOR PuRiFYING Water ror 
SreaM Generators, A. Gray, Newcustle-on-Tyne, 
England.—Filed September 12th, 1901 , 

Claim.—(1) In a feed-water purifier the combination 

of a vessel, a feed-water inlet at the bottom thereof, a 

blow-off pipe opening into the upper portion of said 

vessel, said vessel having an opening at the top com- 

municating with the steam space of the boiler, and a 

water outlet in said vessel for delivering the feed. 

water to the boiler. (2) An apparatus for purifying 
feed-water and liberating the air therefrom in steam 
generators in which the feed-water of condensed steam 





entering the boiler passes into the apparatus com- 
at my in combination a vessel partly submerged 

low the water level and partly rising into the steam 
space, with an open top and a closed bottom, through 
which is inserted an internal pipe connected with the 
feed pipe fitted with a monale by which the impure 
water has a whirling agitation imparted to it, causing 
the oil, greasy or other impurities, to be deposited 
upon the surface of the water in the purifier and 
prevented from mixing with the rest of the boiler 
water, and a scumming pipe for blowing off said 
deposit, substantially as described. 


697,902. Livo_eum Currers, F. L. Tripp, Ellensburg, 
Wash.—Filed January 21st, 1902. 

Claim.—(1) A linoleum cutter comprising a pair of 
longitudinal bars of the same width, means for ten- 
tatively securing said longitudinal bars in registry 
with each other upon opposite sides of the substance 


697902 





to be cut, anda hand-operated member of substantially 
the same width as one of the said bars for travelling 
along the surface of the same, said member being 
provided with a depending knife and a depending 
— — straddling said bar and engaging the edges 
thereof, 


698,202. Stream Supgrueater, J. Hoirden, Glasgor, 
Scotland.—Filed October 31st, 1901. 

Claim. —(1) The combination of the combustion 
chamber of a steam boiler, with superheating nose 
nee from the top of the combustion chamber 
up into the steam space of the boiler, substantially as 
described. (2) The tion of the bustion 
chamber of a steam boiler with superheating pockets 
fitted to the top plates of the combustion chamber, 
and open at their lower ends to said combustion 


hi 























chamber and closed at their upper ends, which pro- 
ject into the steam space of the boiler. (2) The com- 
bination. of the combustion chamber of a steam 
boiler with superheating tubes fitted to the top plates 
of the combustion chamber, and projecting into the 
steam space of the boiler, with spacing pieces between 
the tubes of a row anda strap embracing the tubes, 
substantially as described, 
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SOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 
IX.*—-SOME ANSWERS TO CORRESPONDENTS, 
(By our Special Commissioner.) 
KIMBERLEY, October 13th. 

Ir was perhaps only to be expected that your readers 
would raise a great number of questions with regard to 
South African matters. When I undertook to answer 
them by embodying the replies in my articles, I had no 
idea that the inquiries would either be so numerous or so 
varied. For some time past I have been coming to the 
conclusion that such a policy would be impossible, and 
when I received a fresh batch of questions by last mail 
I decided to take the bull by the horns and answer such 
of them as I could forthwith. 

[ am obliged to adopt this policy, as otherwise I should 
assuredly omit some of them, and in the case of others 
[ should have to drag them “by the hair of their head” 
into articles which really have nothing to do with the 
cases in point. Rather than upset the run of my articles 
for the purpose of working into them answers to these 
questions, I prefer every now and then to devote a letter 
exclusively to giving the information asked for. The 
present is the first of these, and I would point out that, 
as many of the inquiries refer to the Transvaal and other 
parts of the continent where I have not completed my 
investigations, I am in this letter only answering such 
questions as come within the scope of my present 
knowledge. 

(1) Ploughing by means of traction engines.—Mer- 
chants tell me that there is no future for this system in 
Cape Colony. Not only in most of the agricultural dis- 
tricts are the geological conditions unfavourable to it, 
but the cost of coal is prohibitive. This latter disadvantage 
will not always apply to the eastern provinces of the 
Colony, where coal exists, and wil] some day be worked, 
but in those districts the ground is very hilly. 

(2) The reason why British ploughs are not liked. 
Because they are too heavy, and because the makers 
will not enable the merchants to make as much profit on 
them as they make cn American ploughs. 

(3) The class of traction engine most in demand, 
Practically all the traction engines out here are British. 
The lighter types are likely to meet with the greatest 
demand, but it is thought that for South African require- 
ments, generally speaking, the steam lorry, or heavy-van 
motor, will in a great measure supplant the traction engine. 
At present there are legal and municipal restrictions 
to be got over before a big sale can be expected in freight- 
carrying motors, but these obstacles are expected shortly 
to be done away with. 

(4) The windmill and pump question.—The pumps, 
as well as the windmills, are all of American make. Both 
are much cheaper than the British. The windmills are 
not so well made as the British, but are quite good 
enough for the purpose. I gather that about 700 pump- 
ing plants, including windmills, are purchased annually 
from the United States for Cape Colony alone. The most 
ordinary sizes are mills of 12ft. and 13ft. diameter, and 
towers of 30ft. to 40ft. high. Occasionally sizes of both 
run much larger. I find that I made a slip in an article 
when touching on this subject. I stated that the tanks 
must be galvanised on account of the climate. Instead 
of “tanks,” which form no part of the plant proper, 
although constantly used in connection with it, I should 
have said “the framework of the towers.’ The net 
prices paid to American windmill makers by South 
African importers are, for a 12ft. mill, 58 dols., say 
£11 12s. ; and for a 13ft. mill, 65 dols, say £16 4s.; for a 
30ft. tower 374 dols., say £7 10s.; and for a 40ft. tower, 
50 dols., say £10. The Americans have also just now 
the advantage in freight over Great Britain. 

(5) Relative costs of freight to South Africa.—This 
question has been answered in an article on the “ Position 
of the British Manufacturer.” It is as well to mention, 
however, that since writing that article there are signs of 
a freight war between the companies in the convention 
—who at present do the carrying between England and 
South Africa, and who have fixed the present rates—und 
Messrs. Houston, who are making a bid for the trade. It 
would thus seem that for the time being there is a 
prospect of reduced rates from England to South Africa 
while that competition lasts. Engineers in England, 
however, are in a better position than I am for ascertain- 
ing the rights and wrongs of the case. 

_ (6) Stocks of machinery carried by Cape Town 
importers.—Implements, small machines, hand appli- 
ances, tools, exchange parts, fittings, &c., are stored in 
rather large quantities by merchants in Cape Colony. 
Those who do most of the trade do not require extended 
credit as an inducement to carry stock. They prefer to 
use their own judgment and take their own risk with the 
plant they may be ordering for stock. The larger portion 
of machines stocked in South Africa is American, not 
because the American firms give credit longer than the 
British but because (a) in small tools which lend them- 
selves to stocking the American goods are often preferred, 
and ()) there appears to be some difficulty in getting 
prices and particulars and even prompt attention from 
British manufacturers. Just now the time is not at all 
opportune for carrying a stock of machinery in Cape 
Colony ; for the ports, especially Capetown, are so con- 
gested that goods are kept for months on board ship, 
and the railways are so congested that goods cannot 
get up country for weeks after arrival. Only last week 
a leading merchant in Capetown told me that he had 
over 150 orders for machinery from his stock which he 
was unable to execute on account of the block on the 
railway. All the goods were ready packed for delivery in 
his warehouses, and some had been waiting in that 
condition for two months. German manufacturing 
engineers have for some years past been encouraging 
some of the smaller firms here to stock their machinery 





* No. VIIT appeared October 31st. 


on an extended credit or divided risk arrangement, but I 
am told that they have suffered a good deal of loss by 
these transactions. 

(7) The relative merits of British and American 
mining plant.—This, of course, is so big a question that 
I must deal with it at length later on. Meanwhile, to 
those of your correspondents who maintain that a great 
deal of the mining machinery for South Africa is bought 
from America because the mining engineers and managers 
here are Americans, I would say that I have been told 
continually that the Cornish miners who are working on 
the Rand gold fields declare that the American plant they 
are using there is in many ways more suitable for their 
purposes than the machinery they were used to in the 
mines at home. This is a question which should be 
thoroughly gone into by our manufacturers, for it is the 
most important of all as regards the machinery trade 
with this continent. 

(8) Oil versus gas and steam engines.—For require- 
ments where comparatively little power is required, and 
where electricity is unobtainable, the oil engine is the 
type for South Africa, except in the coal districts. Else- 
where on this continent the cost of coal prohibits the 
steam engine, except in special circumstances, and the 
same condition tells against the gas engine. Now is 
undoubtedly the time for our oil engine makers to push 
their trade, strengthen their agencies out here, and study 
the local requirements. So far the engines used are 
nearly al] British. The sizes mostly in demand are from 
6 to 15 nominal horse-power. They are used largely for 
small electric lighting plants in hotels and shops, which 
are continually increasing in number, and for corn milling 
and other factories. 

(9) The prospects of irrigation.— This, again, is a 
question I must leave until later. There are two sorts of 
people in South Africa. The one will tell you that the 
salvation of the country lies in irrigation, and that it 
would be a simple matter to irrigate the whole continent; 
and the other will tell you that it is absurd to think that 
irrigation could be applied successfully, as the country 
does not lend itself to a practical system of the sort. 
Both are wrong. Meanwhile nothing on a large scale 
is being done in the matter at present, or is likely to be 
done in the immediate future. There is a scheme before 
the Cape Colonial Government at the present day involv- 
ing an estimated outlay of less than £200,000. It is 
doomed in advance to fall through, not on its merits, but 
for political reasons only. The Government have not 
been successful in the small amount of irrigation work 
that they have done so far, and in Parliament it is argued 
that if they were unsuccessful before, they must 
assuredly be so again. I need not for the moment go 
into the rights and wrongs of this case. Suffice it to say 
here that the Government for the moment will not take 
up this matter, and that the laws of the country relating 
to diverting your neighbours’ water supply are so complex 
and stringent that, except in a few special instances, it is 
impossible for a private individual or company to under- 
take such work. Undoubtedly there is scope for really 
efficient dam engineers here, and the Government are 
talking of appointing a special permanent hydraulic 
engineer. Heis to be “at the top of his profession,” 
but as I understand they contemplate offering him a 
salary of £1300, they will have to find a gentleman who 
will combine the functions of philanthropist with those 
of an engineer “at the top of his profession.” 

(10) The wages of skilled artisans.—This question I 
have already dealt with, and have shown that the prospects 
of the artisan, though good, are by no means what they 
have been painted. When a Premier of a colony makes 
a statement, one thinks twice before repudiating it. Sir 
Gordon Sprigg has maintained that the effect of the war 
has been to double the rates of wages, and that car- 
penters are now earning 16s. a day. On the strength of 
this and other statements men have come out here and 
have been bitterly disappointed. All I can say is that I 
can find nothing to substantiate this statement. Car- 
penters before the war were getting more than 8s. per 
day, and now they are not getting 16s. It is more the 
building than the engineering artisan that is wanted now. 
Carpenters and others with luck may be started at 10s. 
per day, and when proved to be good men may be 
advanced to 12s. or 13s. It would be absurd to describe 
the standard wage as higher than that. Meanwhile, the 
war has forced up the cost of living and increased the 
discomforts of life. And I cannot disguise from myself 
the fact that there are plenty of skilled artisans of one 
sort or another glad to find temporary work at labourers’ 
wages. On the Rand it is worse than in Cape Colony. 
The only exception that I know of is afforded in the De 
Beers Mining Company here in Kimberley. The company 
pay for their white labour extremely high wages, and they 
keep their men. Skilled artisans, whether fitters or 
carpenters, gét from 16s. to over 18s. per day, and 
men underground get more. This, however, is no 
criterion of the general rate of wages in Cape Colony. 
and there are no chances of vacancies. Even here in 
Kimberley skilled fitters are driving cabs, which is black 
man’s work, hoping some cay to obtain employment at 
their own trade. In Capetown you will find fitters doing 
labourers’ work, and white men kneeling in the mud 
cleaning the boots of niggers and half-castes. 

(11) The demand for fire-clay, fire-bricks, dc.—To 
your correspondent who asks for particulars of this trade 
I would say-that there is acompany known as the Cyfergat 
Company in Cape Colony which manufactures these arti- 
cles. The price list shows that it charges 3s. per 100 lb. 
for fire-clay, £6 10s. per thousand for ordinary fire-bricks, 
£8 per thousand for pressed fire-bricks, and 30s. per 
hundred for paving tiles 9in. by 9in., and other goods in 
proportion. If your correspondent can deliver in South 
Africa at anything like these prices he should do a big trade, 
as the quality of some of the locally-made goods is admit- 
tedly inferior, and Iam told by the largest consumer of these 
products that some fire-bricks are liable to “ vitrify” under 
fire. It is rumoured that at Saldanha Bay, the forthcoming 





new harbour about which I recently wrote to you, there 


is an abundance of good material for the making of 
fire-bricks. I have examined some bricks made experi- 
mentally of this stuff, but have not had an opportunity of 
testing them. 

(12) The cost of railway transport in South Africa.— 
However heavy may be the cost of freight by sea from 
the outer world to a South African port, this is as nothing 
compared with the heavy railway charges in the interior. 
To deliver that important commodity out here, wire for 
fencing, from Capetown to Johannesburg costs £8 per 
ton, machinery costs £11 per ton. An ordinary 400 Ib. 
cask of cement, which costs 9s. 6d. c.i.f. Port Elizabeth 
or East London, costs 29s. when delivered at Kimberley. 
Welsh coal, which costs from £2 10s. to £3 10s. in large 
quantities at one of the ports, costs from £7 10s. to 
£8 delivered at Kimberley. While on this point I would 
correct a statement which I believe I made in a recent 
article to the effect that Capetown still retained a con- 
siderable amount of the trade as achanne] for goods from 
the outer world to Kimberley. Such is not the case. 
Port Elizabeth is the port for Kimberley. 

(13) The consumption of lubricating oils by the De 
Beers Mining Company.—The annual contracts for 
lubricating oils given out by this company amount to 
from £25,000 to £30,000. Hitherto these have mainly been 
placed in England, but an enterprising American firm has 
just secured them for the forthcoming year. It was a 
question of price—and push. 

(14) The alleged preference for American over British 
machinery in South African mines.—Those alarmists 
among your correspondents who allege that Great Britain 
is losing ground here in mining machinery may rest 
assured that, whatever the position at the Rand gold- 
fields may be, such is not the case as far as the Kimberley 
diamond fields are concerned. The general manager 
and many of the engineers and other officials are 
Americans, some of the directors and largest shareholders 
are Germans. Everything in the shape of mining plant, 
with the exception of the electrical machinery, which 
comes from America, is British, from the winding engines 
and pit mouth gear to the tools which are used under- 
ground. The only German appliance I can trace is a 
conveyor, which was duly ordered from an English firm, 
but arrived out bearing the fatal legend, ‘“ Made in Ger- 
many.” Messrs. Parsons lost a large order for steam 
turbines for driving an electrical plant for this company 
because they refused to give certain guarantees. There- 
upon the company gave the order to Messrs. Westing- 
house, of America, who are manufacturing these turbines 
under the Parsons patents, and were ready to give the 
guarantee. A subsequent order was given to Messrs. 
Parsons, who on that occasion were willing to give the 
same guarantee. There is nothing like caution in business 
affairs. 








HIGH-SPEED CHANNEL STEAMERS. 


TuE fast Channel steamers which establish the connec- 
tion of Great Britain with the Continent and with our 
sister isle constitute a unique class of vessels, of which 
the type is only to be found in the waters of this part of 
the world. Owing to the comparatively small size of 
these steamers, there are no individual names amongst 
them so famous as those of the great Atlantic liners. 
Considered, however, as links in the great chain of 
modern communications, they are even more important 
than their larger sisters, and this would very soon become 
evident if they struck work for a short time. They have 
become important organisms in the anatomy of the 
nation, and as long as they work satisfactorily nobody 
thinks of them, but the moment they should refuse to 
perform their alloted duty the nerves of the whole 
country would be affected. 

We have very fully described most of these vessels in 
our series of articles on the Channel service. Nearly all 
the vessels of this class are run by, or in connection 
with, some railway company, and most of them simply 
form the joining links between two railway systems. 
Those carrying the traffic between Dover and Calais are 
owned by the South-Eastern and Chatham Railway 
Company and the Chemins de Fer du Nord. This line 
used to be the first in point of speed, and there are still 
some very fast vessels in the service. Two of them have 
a speed of 20 knots per hour, two of 194, and two of 19. 
The vessels establishing the connection between Dover 
and Ostend, and owned by the Belgian Government, are, 
however, now faster; three are capable of 22 knots per 
hour and other three of 21knots. The Queenborough- 
Flushing steamers, owned by the Stoomvaart Maats- 
chapij “ Zeeland,” have a speed of 20 knots per hour. One 
of the latest cross-Channel services is the one esta- 
blished by the London, Brighton and South Coast Railway 
Company on this side and the Chemins de Fer de ]’Ouest 
on the other side. These companies have now a 21-knot 
service of steamers between Newhaven and Dieppe. 
Further west, the London and South-Western Railway 
Company are connecting Southampton and Havre and 
the Channel Islands by 19 knots’ services. In the 
Irish Channel the Holyhead Packets have been the 
most famous of this class of vessel in past times, 
and they certainly at present hold the record in the 
matter of speed amongst all cross-Channel- steamers. 
The London and North-Western Railway Company’s own 
steamers have a speed of 21 knots per hour, but the City 
of Dublin Steam Packet Company’s four vessels, the 
Connaught, Leinster, Munster, and Ulster, running 
between Holyhead and Dublin, have the unusually high 
speed of 23} knots per hour. The Reindeer, Roebuck, 
and Ibex, owned by the Great Western Railway Company, 
and at present carrying the traffic between Milford and 
Waterford, have a speed of 20 knots per hour. It is 
reported, however, that this company now contemplates 
building vessels for this service able to steam at the rate 
of 25 knots per hour, which will beat by a long way the 
speeds of all other steamers of this type. It will thus 





be evident that progress in the immediate future in 
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mane to speed will not be confined to the large 
iners. 
The problem of designing a fast Channel steamer is in 


| 


| paddles as means of propelling Channel steamers, and 
| they have gradually been adopted by most of the com- 
| panies. 


The South-Eastern and Chatham Railway | 


many respects similar to that of designing a fast Atlantic | Company, the Belgian Government, and the Dutch | 


liner for passenger service; the wor! 


is that of the other on a smaller scale, and the object is | companies have now adopted the twin-screws. The | 
in both cases to attain the maximum of speed on the | London and South-Western Railway Company has no | 


minimum of dimensions. The Channel steamer differs | paddle steamers at all, and as early as 1890 it obtained, 


from the ocean liner in this respect—that the voyage is | in the case of the twin-screw steamers, Frederica and | 
much shorter, and consequently a much smaller quan- | Lydia, built at Clydebank, a speed of 19 knots per hour | 


tity of coal per indicated horse-power is required to be | on a length of only 253ft. In 1894 the London, Brighton 
carried. For the same reason, economy of fuel is not of | and South Coast Railway Company put a fast twin-screw 
such supreme importance as in the case of vessels intended | steamer on its Newhaven—Dieppe service, and it 


for long voyages, and relatively higher engine power may | obtained, in the case of the twin-screw steamer Seaford, | 


k of the one type | Company still adhere to the paddle engines, but the other | 


therefore be obtained, to a certain extent, at the expense 
of coal consumption. On the whole, economy is not 
usually so absolutely essential in this type of vessel as 
in most others, owing to the fact that these steamers are 


owned by large companies, in whose service they only | 


form a small link which need not necessarily be 
remunerative in itself. Furthermore,some weight can be 
saved in the hull of a Channel steamer consequent upon 
the reduced scantlings permissible in the comparatively 
sheltered seas this kind of vessel frequents, and the 
possibility of her obtaining protection in the event of a 
gale. These are the only reasons why the same speed 
is obtainable by a Channel steamer on much smaller 
dimensions than are required in the case of 
Atlantic liners. The smaller size of vessel gives 
the designer practically a free hand in the matter of 
draught of water, as most harbours and docks provide 
more depth than is required insuch cases. The form of the 
smaller vessel is also less important from the point of 
view of strength, and it ean consequently be determined 
solely by the considerations of minimum resistance to 
propulsion. It will thus be apparent that the problem of 
designing a fast Channel steamer represents in some 
respects fewer difficulties to be overcome than the 
designing of a fast ocean liner. The size of vessel is, 
however, usually limited by the owners, in order that the 
cost may not be unduly large, and the naval architect has 
therefore ample scope for his ingenuity in showing what 
can be achieved with a limited displacement or with 
given dimensions. 

Until a comparatively recent date all fast Channel 
steamers were fitted with paddle engines. This type has 
its advantages over the single screw in small vessels 


of limited draught, and isin many respects well adapted for | 


| built by Messrs. Denny, a speed of 20 knots per hour on 
a length of 260ft. Two years later the same company 
| obtained a speed of 21 knots per hour with the 
| twin-screw steamer Sussex on a length of 275ft., 
and in 1900 the same speed was obtained by the 
| twin-screw steamer pedi on a length of 269ft. 
Both of these vessels were also built by the well-known 
Dumbarton firm. They are now, together with the three 
twin-screw steamers on the English Channel, and 
Belgian Government. In the Irish Channel the City of 
Dublin Steam Packet Company has, in the case of its 


obtained a speed of 234 knots per hour on a length of 
360ft. It will thus be seen that there has been a con- 
siderable increase in size with the increase in speed. 





the reduction of weight has been carried to the limit 
possible under present conditions, and the highest speeds 
in proportion to displacement of ship have been obtained. 
In the merchant service, where the vessels are worked 
| continually at their maximum efficiency, such a reduction 
in weight and scantlings cannot be made. The speeds 
of torpedo boat destroyers cannot, therefore, be obtained 
| in Channel steamers of the same displacement. 

The weight of the hull of a 20-knot Channel steamer 
is about 55 per cent. of the entire displacement; the 
weight of the machinery is about 35 per cent., and 10 per 
cent. is therefore left for coal, passengers, mails and 
luggage. The weight of the hull] and the deadweight 
may be assumed to vary as the cube of the linear dimen- 





vessels built at Havre for the same service, the fastest | 


| they are only beaten by the paddle steamers of the | 


four twin-screw steamers built in 1897 by Laird Brothers, | 


The increase has, however, not been so large as it would | 
have been had there been no reduction in the relative | 
| weight of hull and machinery. In torpedo boatdestroyers | 


steamers working in smooth waters. The great unwieldy | sions of the vessel. The weight of machinery will, for a | 


paddles, which may alternately be in and out of the water, | given weight per indicated horse-power, vary as the 
and are at all times exposed to the shocks of the waves, | square of the linear dimensions, and as the cube of the 
will always make this method of propulsion an unnatural | speed. The speed will therefore, in the case of similar 
aid unsatisfactory one for steamers crossing practically | ships, be increased only as the cube root of the linear 
open seas. When twin-screws began to be used, it was | dimensions, or as the sixth root of the displacement. 
found that they possessed many advantages over the | The London, Brighton and South Coast Railway Com- 


| 


pany’s twin-screw steamer Sussex obtained a speed of 
21 knots on a length of 275ft. If the dimensions of this 
vessel were brought up to those of the twin-screw 
steamers of the City of Dublin Steam Packet Company, 
| built about the same time, then the speed would be 
i = 23 knots. As the speed of these vessels is re- 
corded as 23} knots, they may be taken to have gained half 
a knot by reducing the weights in some way. Assuming 
that the relative weight of the Holyhead Packets cannot 
be reduced, then the Tength would require to be increased 
| from 360ft. to 435ft. to obtain an increase in the speed 
| from 23} to 25 knots per hour. It will thus be seen that 
the relative weights of the new Great Western steamers 
will have to be less than those of other Channel steamers, 
ifthe speed is to be obtained by twin screws and on 
moderate dimensions. 

This is, however, a case where turbine engines would 
| probably give far better results than the twin screws, and 
| it is, moreover, a case where they may be expected to be 
| adopted. The first passenger turbine steamer—the King 
Edward—obtained a speed of 20 knots on a length of 
250ft.; the second—the Queen Alexandra—obtained a 
speed of 21 knots on a length of 270ft. This is a very 
| good result, although no very decided improvement on 
what has been achieved by twin screws; but it must be 
borne in mind that the highest speeds possible on given 
| dimensions have probably not been attempted in these 
| cases—the very first of a completely new type. In view 


| 21 


of the results obtained in the case of the Turbinia, the 
Viper, and the Cobra, it is only fair to expect that great 
improvements may be looked for when this type of 
engine is introduced in Channel steamers. It has been 
rumoured that a steamer has already been ordered for 
the Dover-Calais service with engines on this principle, 
but the speed is not known. It is to be hoped that the 
new mode of propulsion will be adoptedin the new Great 
Western boats, where, owing to the exceptionally high 
speed, there will be an unusual opportunity of showing 
what can be done by turbines. If they are adopted and 
prove to be successful, then the other railway companies 
will no doubt have to follow suit, and the turbines will 
take the place of both poaities and screws as means of 
propelling fast Channel steamers. It is claimed by the 
originator of the turbines that they occupy less space in 
the ship, particularly deck space. That would be another 
advantage, as more space would be left for passenger 
accommodation, and the deck would not need to be 
weakened to the extent which is at present unavoidable 
when large openings have to be cut in the deck plating. 
The practical absence of vibration is perhaps after all 
the chief point in favour of the adoption of turbines. It 
will materially reduce the stresses in vessels of light 
scantlings and high engine power, and it will add con- 
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siderably to the comfort of the passengers, which is a | consisting of a heavy angle iron of 5in., 54in., 6in., or 
| 64in. size, according to the length, Here, again, a butt 


,er the turbine principle would appear to be par- | 


matter of great importance in a Channel steamer. Alto- 


tl 
ficularly suitable for this type of vessel, and if it proves 


as economical as claimed, then it should have a great 
future. 








THE ELBERFELD SUSPENSION RAILWAY. 


No. LI.* 


On page 441 we illustrate by Figs. 8 and 5 the form of | 


box girder carrying arch used between Sonnborn and 
Vohwinkel, along the high road, and at the same time show 
clearly the objectionable wood planking on the track 
girder. Fig. 6 is an outside view of the station in the 


centre of Elberfeld, of which an inside view is given on | 


page 436. Figs. 8, 9, 10, and 11, page 434 give side and 
end elevations, cross section, and plan of one of the sta- 
tions of newer construction at the Barmen end, now being 
finished. As seen from the plan, this station enters from 
the “ Loher” Bridge, over the Wurper River. A gang- 
way leads from the centre of the bridge to two staircases 
leading up to the two platforms. The gangway rests at 
its lower end by a roller joint upon a foundation plate on 
the bridge. The station itself is an independent “ self- 
contained” steel g'rJer structure, which is bodily hung 
up on two of the carrying arches, one of which, at 
the staircase end, is a rocking support, while the other 
is rigidly anchored to the ground. It will be noticed 
that the freedom to rock—in order to allow for 
temperature expansion in the direction of the railroad 
—is secured to the former arch by forming its lower end 
of two unbraced and unstiffened flat vertical plates, 
whose flexibility permits of the requisite range of move- 
ment. At other places, where lighter loads have to be 
carried by similar rocking arches, a single flat plate 
terminating in the foundation abutment is used, instead 
of two plates as here. But throughout the earlier built 
parts of the line these rocking arches abut on cup-and- 
ball joints formed of two massive steel castings, a con- 


struction much more expensive and no more efficient | 


than the flexible plate abutment. At most of the stations, 
also, the staircase has had a solid earth foundation, and 
at its upper end has rested by a roller joint upon the 
first girder of the station. At the expansion end the 
station is suspended from the rocking arch by long and 
narrow flat steel plates, which bend quite freely. At the 
other end the connection to the anchored arch is rigid, 
but is entirely a tension joint, no part of either of the 
two arches forming a structural part of the station 
itself. We confess to thinking this plan superfiuously 
expensive, and can see no reason why each station 
should not be built up from the ground as a rigid self- 
supporting structure. 

The eastern terminus station with its car stable at 
Rittershausen, illustrated in a future issue, which at 
the moment of writing is not yet finished, is built on this 
principle. Its application to all the stations would, it 
appears to us, have saved a material proportion of the 
cost. 

Between each pair of stations, whose spacing averages 
2400ft., the track girder is carried on from three to six 
anchored arches, whose spacing varies from 380ft. to 
810ft. and averages 670ft., and rocking arches which are 
spaced from 80ft. to 110ft. apart. Figs. 12 and 13 show 
sufficiently the construction of the anchored arches, their 
detail design containing no important technical novelty. 
Each foot has two bolts into a beton foundation about 


8ft. by 3}ft. and 5ft. deep. The two feet of one side column | 


are 30ft. apart. The inclined braced columns vary 
considerably in length along the line, and are seldom of 
equal lengths or at equal inclinations on the two sides of 
one arch. The top cross girder, whose height above the 
column foundations varies from 40ft. to 50ft., consists of 


two plate girders 3ft. deep, 10ft. apart, and stifily braced | 
together. The length of this top girder varies with the | 


inclination of the side columns, being longer the more 
these approach the vertical, in order to give always the 
necessary clearance for the passage of the car bogie. 
There is one butt joint in the length of each leg. Above 
this the design is identical for all the arches: the variation 
of length is made wholly below this joint. The weakest 
point in this design and in that of the rocking arches is 


the junctions between the side columns and the top cross | 


girder, the outside dimensions being here somewhat 


meagre. The bending moment produced by the weight | 


alone of a train of two cars is 63 metre-tonnes or 
210 foot-tons, the stresses due to which have to be added 
to those due directly to the sum of all the symmetrically 
—— permanent loais. The bracing is excellently 
rigid, 

Figs. 14 and 15 show the constructions of the rocking 
arches of the two patterns previously mentioned. Each 
side is a single-braced column, rectangular in section, 


column being turned as part of a sphere 12in. diameter, 
while the concave bearing plate is turned to 13}in. 





Fig. I5. 
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Figs. 12, 13, 14, 15—ANCHORED AND ROCKING ARCHES 


| joint is inserted, but in this case it is the lower end that; diameter. The theory is apparently that the one rolls 
/remains invariable, while the upper part is varied in| on the other, and this advantage is sought at the cost of 
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Fig. 17—GIRDER WITH FOUR-ROLLER SUPPORT 


19in. by 804in. at the foot and 19in. by 51in. at top corner, | length to suit the height of each arch. The cast steel | large reduction of the bearing area and proportional 





* No. IL, appeared October 8ist. 


ball footing is 6in. in diameter, the convex end of the | intensification of th bearing pressure. The rolling that 














436 


THE ENGINEER 





Nov. 7, 1902 


Se 














| 


may take place, however, is in such direction as deflects | supports offering no resistance to such swing. At one possible parallel to the plane passing through the two 


the line of bearing pressure—normal to the spherical 
surface—in the opposite direction to that in which the 
column is tilted, so that pure rolling motion can only be 
maintained by the frictional resistance to sliding of the 
ball on the hollow bearing surface. Thus 3}in. maximum 
motion of the top girder 

is here provided for, and 


| end the support is a pin of 3}in. diameter, with spherical 
| top surface rounded to 7}in. diameter, as shown in 
| Fig. 16. Here the top part of the joint is concave; it is 
| turned to 8}in. spherical diameter. The under bearing- 
‘block is capable of being adjusted in position in any 





this on a 40ft. long column 
means an angle of tilt of 
a little over 7 in 1000. 
This would necessitate 
on the above bearings 
rolling over an are ‘4in. 
long, and the normal 
thrust of the bearing 
would be. deflected op- 
positely to the tilt of the 
arch by nearly ten times 
as much as that tilt itself, 
that is, as much as 7 in 
100. If the concentration 
of pressure in this design 
of bearing be considered 
unobjectionable, it would 
appear preferable to make 
the upper half concave 
and the lower convex. 
Thus, if the design actu- 
ally here used were turned 
upside down, the maxi- 
mum rolling would be 
diminished from *4in. to 
*016in., the normal bear- 
ing thrust would be de- 
flected in the same direc- 
tion as the column — 
although only through 
four-tenths as much — 
and the open space in the 
bearing would not be so 
exposed to filling up with 
dirt.* 

The longitudinal track 
girders deliver their whole 
load on the upper sur- 
faces of the top cross 
girders of the rocking 
and anchored arches. A 
normal girder weighs 214 
tons, and the weight of 
two fully loaded trains, 
each of two cars, is 63 
tons. When the Barmen 
section is thrown open to 
traffic this autumn it is 
intended to run four-car 
trains. These develop- 
ments will increase the 
train load to about 100 
tons at most, there 
being hardly room for three cars on one 

As seen in both Figs. 14 and 15, a trapezoidal frame 
hangs underneath each top girder. The floor of the track 
girder is riveted to this frame. 
frame is, not to carry load, but to prevent rotation of the | 
track girder round a longitudinal axis under the load of | 
one train, which hangs 2 m. away from the centre. | 
The above-mentioned 210 foot-ton moment is transmitted | 
through this frame to the arch girder, and, as the vertical | 
side bars are 9ft. apart, each of these bars is subjected to | 
234 tons load by this moment. At the moment of a| 
car bogie passing this frame it carries the load hung up | 
by this bogie, but this is all the carrying duty it has to | 
perform. For the accommodation of curves it is | 
frequently necessary to place this frame excentrically 
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from the top cross girder tearing on which rests the ends | 
of the track girders. 

The main track girders are not made continuous over 
u series of spans. A continuous structure would give 
trouble by its temperature changes of length, especially 
on the curves and where the rocking arches are not 
accurately at right angles to the track line. The girder 
covering each span rests freely, therefore, on the arch at 
each end of the span. Each support is concentrated toa 
“point,” that is, covers only a few square inches surface, 
and lies at the level of the top boom of the girder, the 
bottom boom lying 10}ft. lower. The girder is thus 
cradled between two end supporting points, hangs 
vertical by its own weight, and is prevented from swing- 
ing laterally in obedience to wind force and excentric 
running load only by the above described frame, its main 








* The detail drawings supplied to us show the construction here 
criticised ; but Fig. 14 here published seems to indicate that the improve- | 
ment we suggest has already been adopted in the recent Barmen sections. | 
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LOESCHWITZ SUSPENDED ROPE RAILWAY 


direction on a flat horizontal plate with a vertical 
circular flange, two steel keys which bear against the 
flange fixing the adjustment, and the recess between the 


The function of this | block and the flange being then filled up with lead poured 


in and hammered down. 
At the other end the support is a free moving roller 





foundation abutments of the arch, so that they will rol] 
in the same direction as the arch swings. Fig.17 shows 
| a four-roller bed, this number of rollers being used at the 
expansion joint, one such joint only occurring between 
each pair of anchor arches. On the other rocking arches 
| the number of rollers is either one or two, according to 
the amount of load. At the expansion joint there is 
| introduced a device to compel the two girder ends to rol] 
| equally in opposite directions over their supports on the 
arch. This consists of a transverse equalising lever 
| pivoted on the arch, and whose opposite ends are linked 
| to the two girders respectively. 
The Loeschwitz Railway illustrated on this page was 
| referred to in our ast article. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE resumed discussion on Captain C. C. Longridge’s 


| paper on-“ Oil Motor Cars of 1902” was opened on 
| Friday evening by Mr. W. W. Beaumont. After animad- 
| verting on the inappropriateness of the title, he discussed 
| the question of vertical versus horizontal engines, and 


concluded that something in the nature of fashion con- 
trolled the adoption of the latter type. As far as the engine 
alone was concerned, there was no reason for the one 
being more popular than the other, and the choice was 
ruled by convenience. The tendency in stationary high. 
speed engines was towards the vertical type, and he was 
inclined to think that it was more likely to prevail in 
motor car work also. The author had discussed valve 
gear and other things which conduced to economy. He, 
Mr. Beaumont, was of the opinion that simplicity was 
more desirable than economy, and that ultimately the 
simplest design, even at the expense of some economy, 
would be adopted. He traversed the author’s proposed 
type of engine, condemning the leaving of burnt gases in 
the cylinder; and whilst admitting the desirability of 
having an even turning moment, he thought that this 
could be obtained by using four simple single-acting 
cylinders better than by Captain Longridge’s complicated 
two cylinder double-action motor. 

Mr. E. J. Chambers, the next speaker, strongly urged 
the value that a committee of the Institution appointed 
to investigate motor car matter would have. The travelling 
public wanted two kinds of motor cars. First, what he 
would call the car de luxe, costing anything over £400, 
and able to go very fast ; and, secondly, the doctor or 
business man’s car, costing not more than £200 to £250, 
weighing from 12 cwt. to 15 ewt., and able to carry two 
or three people or some luggage. It would have to be a 
car that would not get out of order every twenty-five 
minutes or so, and it must be standardised, so that the 
owner would not be called upon, as he, the speaker, had 
been lately, to pay £14 for a spare part. He recommended 
motor car makers to turn their attention to the produc- 
tion of a very simple engine and car and leave the theory 
alone. Let them build one car, and run it day and night 
for three months, and then if it was all right make 
500 right away. He would. guarantee that they would 
make it pay better than building big expensive carriages. 

Professor Burstall spoke of the troubles of electric 
ignition, and mentioned, as showing how far it is still 
from perfection, that modern big stationary engines were 





INTERIOR OF DOPPERSBERG STATION 


joint, as shown in Fig. 17, page 435. The top rolling block is 
rounded cylindrically on its upper surface, and this allows 
rocking for the bending deflection of the girder without 
much disturbing the uniform distribution of the load upon 
the rollers. The rollers are to be placed as accurately as | 





all fitted with duplicate electric firing gears. He did not 
care for a coil and battery, preferring a revolving 
armature giving a short stout spark. Speaking of the 
author’s proposal to fire by hot surface or by ignition on 
the Diesel principle, he commented on the difficulties 
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attending the use of pressures as high as 600 lb, per square 
inch which Herr Diesel employed. Probably a pressure 
of about 300 Ib. would be required if petrol replaced 
petroleum in the Diesel motor. He liked the author's 
engine in all respects except leaving the products of 
combustion in the cylinder, and pointed out that the 
sreat objection to this plan was that the active volume of 
the cylinder was reduced, and for economy it was 
necessary to have as great a weight of charge as possible 
in a given volume. This was not possible when hot 
es were left in the cylinder. They were not harmful 
in themselves; it was because they were hot and took 
up room that they were objectionable. He raised the 
question of the relative value of petrol and alcohol, and 
was inclined to think that the latter might be the better 
for motors as it was for “other purposes.” Referring to 
the fact that the mean average pressure in petrol engines 
was only 60 lb., or thereabouts, whilst it reached 85 lb. to 
90 lb. in the gas engine, he expressed the belief that the 
explanation was to be found in the fact that only some 
of the constituents of the petrol burnt. 

Mr. C. T. Crowden, spoke of the difficulty of getting 
good carriage builders’ work, and of the deficiencies 
of springs and axles; of the necessity of water cooling the 
piston as well as the cylinder; of the value of the hori- 
zontal engine and the gyroscopic action of a fly-wheel 
placed well in the centre of the frame. He had used 
steel tube cylinders with cast iron pistons successfully. 

Prof. W. Robinson gave some information on the effect 
of injecting water into a Priestman engine. Up to a 
certain point the results were distinctly good, the hard 
metallic thud peculiar to gas engines almost entirely 
disappearing, and the running as a whole improving. He 
had made some experiments to test the author’s observa- 
tion on inflammation by compression. He used a Hornsby- 
Ackroyd engine, water cooled, using petrol of sp. gr. 
‘680. Ata compression of 65 lb. to 70 Ib., ignition was 
perfect. In this engine the piston goes up close to 
tie bottom of cylinder, through the centre of which is a 
narrow hole or neck communicating with the vaporising 
chamber, so that it was impossible that any lubricant 
could have entered. The vaporiser was all the time 
below red-hot. Discussing power and efficiency, they 
both, he said, increased with the piston speed up toa 
certain point, say 450ft. to 700ft. per minute in the petro] 
engine. The temperature of the cylinder walls also 
affected the efficiency; as it rose the efficiency increased 
until the boiling point was reached, but the power, of course, 
went down. 

Mr. H. Austin, after commenting on the irrelevancy of the 
discussion—we have omitted a good deal of the irrelevant 
matter—said that at present if was not the engine but 
the transmission that was wrong. He thought the 
horizontal engine was likely to become the favourite, 
but it all depended on the form of transmission gear used ; 
the vertical and horizontal engines were equally good. 
He explained that the two-cylinder engine described by 
the author would be a very complicated affair, and he 
could not understand why mild steel should be satis- 
factory for cylinders, as he had always been taught that a 
good wearing iron must contain a lot of carbon. Now 
this cast iron could do, but not mild steel. He did not 
believe in the solid-headed—one part — cylinder, for 
although it might appear to be all right when cold, 
it would be found all wrong when hot, and its error would 
vary with the temperature. It was impossible to keep 
the piston a good fit, and that was absolutely essential. 
He had tried mechanically-operated air valves and had 
not found them satisfactory. It was almost impossible 
to get them to open and close at precisely the right 
instant, and he had gone back to automatic action. 
For exhaust valves he had tried steel and_ nickel 
steel, but had come back to iron cast on the chill 
and fitted with a steel spindle. If they were 
put on properly they never worked off. This was 
how they were made at the Wolseley Works. The screw 
part had to be a very 
good fit, and a good 
deal depended on the 
taper—the batter of 
which he did not give. 
The edge of the valve 
was the only part 
chilled. The valve 
head was heated to a bright red heat and then put on 
to the spindle quickly; a pin was put in where shown to 
prevent unscrewing. Heads put on in this way never 
came loose. To prevent the scoring of the exhaust valve 
on one side it was advisable to put it into a recess or pit, 
not necessarily so deep as the author showed, a little lip or 
projection to prevent the gases striking it at one side was 
even sufficient, and they were doing this in their recent 
practice. It was impossible to make valves too big. He 
noticed the author's objections to jet carburetters, but to 
counterbalance this they were very simple and they “got 
there.” The less experimenting that was done in the 
present state of the trade the better. He spoke of the 
advantage that the horizontal engine has over the vertical 
in the matter of water supply. 

In the middle of his speech, Mr. Austin made the 
revolutionary proposal that all the gentlemen who desired 
to speak should, some days before the meeting, send in 
their remarks on paper to be examined by the Committee, 
by whom a selection was to be made of those worth 
reading. The’ proposal was received with general 
applause, which was not echoed by the members of the 
Council present. 

Mr. A. G. New spoke of the difficulty attending the use 
of steel tube cylinders. He had experimented with 
them some years ago, and had found it practically 
impossible to keep the joint between the tube and the 
cast head tight. Ultimately he had had some cylinders 
stamped complete, but the price was prohibitive. He 
had used cast iron piston rings with these cylinders, and 
the walls after a time became beautifully polished, but it 
was necessary to give especial care to lubrication. This 
he thought might be due to the absence in steel of the 


gas 








porosity which is found in cast iron, and which retained 
the oil. For racing cars where expense was of no con- 
sequence, he thought that steel cylinders were suitable, 
but for ordinary vehicles they were too expensive. 

Mr. Roots, Mr. Suggate, and Mr. Veitch Wilson, on 
being invited to speak, said that they would send in 
their remarks in writing. 

Mr. C. Rainey described some experiments he had made 
to test the author’s theory that it was the lubricant in 
the cylinder that brought about pre-ignition. He had 
tried various methods of giving a copious supply of 
lubricant to the cylinder of a Daimler motor, but with 
neither electric nor hot tube ignition had he succeeded in 
getting early firing. 
pre-ignition occurred it might be traced to the platinum 
points of the electric plug remaining incandescent, or in 
some cases to the bad construction of the combustion 
chamber. The communication between it and the 
cylinder was frequently a small tube passing through the 
jacket. In this constricted passage inflammation was 
delayed, and the result might be early ignition of the new 
charge. 

Mr. A. R. Sennett discussed the difficulties of securing 
complete combustion under various conditions, and spoke 
of the importance of the presence of water or water vapour 
to secure chemical reaction. In a series of experiments 
on the prevention of smoke, which he had made a few 
years ago, he had, after failing almost entirely to reach 
his aim by the injection of air, succeeded past all-antici- 
pation by the injection of steam, and particularly a jet of 
superheated steam into the combustion chamber. He 
described also the failure of an attempt to burn iron 
filings in an atmosphere of pure dry oxygen, and its 
success as soon as a little water vapour was added. He 
thought such facts as these had an interesting bearing on 
the observations on the value of water in the cylinders 
of oil and gas engines. , 

The meeting was then adjourned to November 14th, 
when the discussion will be concluded, and, if time 
permits, the next paper read. 








THE ENGINEER’S BRANCH OF THE NAVY. 
By LIEUTENANT CARLYON BELLAIRS, R.N, 

A Great deal of discussion has taken place of late con- 
cerning the position and future of the engineer's branch 
of the Navy. Under these circumstances it may be useful 
to place on record in tabular and graphical form, state- 
ments of fact concerning 
the position of the officers 
and chief petty ‘officers, the 
growth in numbers, and what 


D Navy with 
has been done in past years. : 


He thought that in cases where | 


from the executive branch, as they have received 
the most important part of their education before they 
join the Navy, and throughout their careers they are 
closely understudying the engineer officers, so that we 
find nearly sixty vessels, from sloops like the Rosario 
downwards, confided to their charge. A comparison of 
the examination of a chief E.R.A. and a second engineer 
in the mercantile marine shows little difference in the 
standard of qualifications demanded. 

The comparison of our own and foreign ships shows that 
the British ships carry a larger proportion of engineer offi- 
cers. Their chief disability appears to be the want of sea 
service of some of the assistant engineers from Keyham 
College. Until they gain experience many officers would pre- 
fer to confide the watch-keeping duty in the engine-room 
to an experienced artificer of about eight years’ service. 
Obviously, the time for creating the warrant officer rank 
of artificer engineer must have been some time prior to 
the Order in Council of June 27th, 1894, providing for the 
entry of engineers for temporary service. This step was 
a matter of expediency; but, as a matter of simple 
justice, their Lordships should have taken into considera- 
tion that nothing had been done for the artificers over a 
long course of years, while in the ranks of private 
industry their position had been much improved. 
CHRONOLOGY OF CHANGES AFFECTING THE NAVAL 
ENGINEER BRANCH. 

Nature of change. 
Admiralty inquiry into the position of 
engineer ofticers. 
Improved scale of full, half, and retired pay. 
Reduction of number of engineers and 
assistant engineers Merging of ranks of 
first and second assistant engineers. Certain 
alterations in relative rank. 
Number of engineer officers reduced to 650. 
Increase of fulland half pay to chief inspectors 
of machinery and inspectors of machinery, 
and increase of full pay to engineers after 
nine years’ service. 
Rarks of fleet engineers and staff engineers 
established. Alterations as to relative rank 
of officers. 
— of engineer officers increased to 


Date of Order in 
Council. 
1877.—April 30th ... 


1882.—Nov. 30th ... 


1886.—Feb. 17th ... 


1886.—Nov. 10th ... 
1893.—Ma:ch 15th... Number of fleet, staff, and chief engineers 
increased from 250 to 280. 
Number of engineer officers increased as 
follows :—From April 1st, 1894, list fixed at 
785 ; 1895, list fixed at 850. 
1894.—June 27th ... Rank of assistant engineer for temporary 
service established. 


1894.—April 30th ... 


Diagram showing rise of /.H.P. of the 


corresponding growth of 
Ah 


Enaineer branéh. 





The tables also include some 3500 


comparisons dealing with 
the responsible duties con- 
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staff in our own and foreign 
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navies. The diagram follows 3.000 
the lines of one by Mr. D. B. 
Morison, which has played 














a considerable part in the 
agitation concerning the posi- 
tion of the engineer officers ; 
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but Mr. Morison’s diagram 759 


contained one fatal omission, 
for it failed to take any note 
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of the immense growth in 
the numbers of the engine- 
room ‘artificers. 
will be seen by the diagram 
to have embraced about the 
same number as the engineers | 
prior to 1882, and to have 
subsequently grown in a 
manner closely correspond- 
ing to the rise in the total 
indicated horse-power of the 
Navy. 
Royal 
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here that it consisted of 105 
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can be obtained from the 500 
retired list. ; 
While there is no direct 250 
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neers required, and the  Yearlg82 ‘85 
growth bears still less relation 
to those who supervise. and 
do not tend the engines, it is 
certain that there has been 
a large increase in recent ; 

Y 

/ 


Date 


years for each warship in the * 
number of auxiliary engines. 
the London 


For instance, 
has seventy-one auxiliary 
engines, and the Cressy 
seventy-eight, and even a 
first-class torpedo boat which is entirely in the hands of 
two of the E.R.A. branch, has about ten auxiliary 
engines, while a destroyer has sixteen. The result of 
this has been a large increase in the number of E.R.A.’s, 
principally fitters, but also boilermakers, engine smiths, 
and coppersmiths. In order thoroughly to appreciate 
this growth, the numbers of E.R.A.’s, chief E.R.A.’s, 
and artificer engineers is given in tabular form as well. 
It may excite some surprise to find by the chronology 
that the warrant rank should only have been con- 
ceded to this class so recently as April 1st, 1898 
(Order in Council, May 18th, 1897). 


January 1899 


Note: Letters ERA. 


The men differ | 


1830 "95 1900 


Artificer Engineers (first appointed /*! April ‘98,) Numbers 
of Artificer Engineers on dates stated. 


Ne? 

——= ¢5 

1900 —e | 7S 
1901 =——., 66 
1902 ———e. 1 


' 6 
denote Engine Room Artificers. 


. Increase of pay to chief inspectors of 
machinery, fleet, staff, and chief engineers. 
Maximum of retired pay to inspectors of 
machinery raised from £450 to £500 per 
annum; and to fleet, staff, and chief 
engineers from £400 to £450 per annum. 
Retired pay of chief inspectors of machinery 
increased from £500 to £550 per annum. 
Number of engineer officers to be increased 
to 950. Introduction of the rank of ai tificer 
engineer, the list be ing fixed at 50. 

Number of engineer officers to be gracuully 
increased to 1050, faeluding 100 artifcer 


engineers, 


| 1895.—July 4th 


1897.—Feb. 26th ... 
1897.—May 18th ... 


1899.—Feb, 2nd ... 
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Nov. 7, 1902 





— 





Rank of engineer-ia-chief cf the Navy 
established. Rankof staff engineer abolished. 
Alterations of relative rauk of engineer 
officers ; improved full pay, &:. (The order 
ia Council made changes in tbe allowance for 
charge of engines, &c., and consolidated 
existing regulations as to full, half, and 
retired pay. The number of inspectors of 
machinery was increased. The estimated 
cost of the changes was about £15,000 per 
annum, and they followed on an Admiralty 
inquiry into the position and status of 
engineer officers. ) 

Number of engineer officers to be increased 
gradually from 1058 to 1138, ‘xclwding 140 
artificer engin eers. 

af h by Mr. Arnold-Forster, M.P., in the 
House of Commons. Three additional chief 
inspectors of machinery and seven inspectors 
of machinery to be created. This fixes the 
list at one engineer-in-chief, ten chief in- 
spectors of machinery, and twenty inspectors 
of machinery. (This decision followed on a 
departmental inquiry as to where it is possi- 
ble to utilise the services of engineer officers 
of high rank.) Improved retired pay for chief 
: i sf 


13)0.—Jure 29th ... 


19)1.—March 25th... 


1302.—Feb., 2135 





tors of Increased allow- 
ance to engineer officers in charge of machi- 
nery of destroyers. 
Orders issued that all branches should be 
addressed by the title of their rank, thus 
doing away with the so-called civil status. 
E.R.A.’s made eligible for artificers engineers’ 
rank after eight years’ service, and at a mini- 
mum age ef 29 years. The former rule was 35 
yeurs of age and ten years’ sercice, 
Admiralty circular toreshadowing further me- 
chanical training of gunnery and torpedo 
lieutenants for the supervision of torpedoes, 
dynamos, and hydraulic mountings of guns. 
The naval correspondent of the Globe, Oct. 
21st, announced that a committee of two 
commas ders and one chief-engineer had been 
instructed to draw up a course of educition 
for this purpose. 

The following comparison between the numbers of 
engineers on board battleships on the Mediterranean 
station is interesting in view of the allegation that the 
number of engineer officers on board British ships is in- 
sufficient :— 


French Buttl-ships (Authority, French Navy List, Murch, 1902). 
Number 


Name. Horse-power. of engineers. 
Saint Louis... 14,500 i 
Charlemagne ..: 14,500 4 
Gaulois 14,500 4 
Bouvet ... ... 14,100 4 
Jaureguiberry 14,200 4 

British Battleships (Navy List, Murch, 1902). 
Name, Horse-power. ae : 
nina. of engineers, 

Ronewn ... 112,000 F.D.} ; 

ee f 9,000 N.D. | 
nom (13,000 F.D. J : 
Canopus... .... .... 13,500 N.D. ‘ “id 

e (10,000 N.D. | . 
Ceesar 112000 F.D.f 6 


* Exclusive of an Inspector of Machinery for service with fleet. 
Taking the navy lists of even date we find the 
following :— 
Battleships, 


Number of 
Nationality. LEP. engineer 
officers, 
Wittelsbach ... German MOO i. xs 8 
Poltava... .. Russian 11,255 7 
Winconsin American ... 10,000 5 
Cruisers. 

Kent British 22,000 7 
Gueydon... ... French 19,600 4 
Fiirst Bismarck ... German 14,000 4 
yan ... Russian 16,500 6 
Brooklyn American ... 18,769 5 


It will be seen from the above that the British and 
Russian ships carry the largest numbers of engineer 


Engine-room Artifcers. 
Table showing numbers of chief and other E.R.A.’s on 
dates stated :— 


Date. Chief E.R A. E.R.A. Total. 
1st January, 1882... 81 597 . 678 
1 * 1883... 86 687 . 758 
1 a3 1884... 99 702 . 801 
1 a 1885... 112 ... 822 . 934 
1 aR 1886... 136 . 1,010 .. 1,146 
1 os 1887... 155 930 ... 1,085 
1 . 1888... 185 AD .. 1,172 
1 = 1889... 198 ... 1,040 .. 1,238 
1 ; 1890... 207 ... 1,154 .. 1,361 
1 * 1891... 260 . 1,255 .. 1,515 
1 = 1892... 306 1,297 .. 1,603 
1 i 1893... 302 1,300 .. 1,602 
1 Be 1894... 341 1,255 .. 1,596 
1 x 1895... 374 1,518 . 1,892 
1 ” 1896... 381 1,710 2,091 
1 ” 1897... 469 1,786 2,255 
1 ” 1893... 505 1,931 2,436 
1 - 4899... 520 148 2'668 
1 ne 1900... 575 we 2,875 ... 2,950 
1 > 1901... 633 ... 2,549 ... 3,182 
1 me 1902... 654 . 2,658 . 8,322 


Artijicer Engineers, first appointed April 1st, 1898. 
Number of artificer engineers on dates stated :— 


Ist January, 1899 45 
1 ‘ 9 75 
1 * 1901 100 
1 < 1902 133 








CARRON AND OTHER FALKIRK IRON- 
WORKS PAST AND PRESENT. 


Ir we have been indebted to a Scotsman for the foundation 
f the Bank of England, the compliment was more than 

returned by an Englishman who laid the foundation of 
the Scottish iron industry, when the first furnace was 
blown in at Carron, Falkirk, in 1760. The after history 
of the Carron and other ironworks at Falkirk, and else- 
where, amply justified the prescience, enthusiasm, and energy 
of Dr. John Roebuck, to whom the Carron works mainly 
owed their foundation. His choice of a situation at that 
early date was admirable for easy land carriage to Glasgow, 
and over-sea carriage by the Firth of Forth, while the 
materials required—ironstone, coal, limestone, and water— 
were all at hand. The position has since much improved by 
the making of the Forth and Clyde Canal, and the main lines 
of railway and branches. Instead of an indifferent statue of 
the Duke of Wellington in that queer, irregular High-street 
of Falkirk, the effigy of one of its greatest benefactors, Dr. 
John Roebuck, would be more to the purpose. Without dis- 
respect to the Duke, he might be melted at Carron, and Dr. 
Roebuck, as the founder of the industries of the district, 
ought to take his place. 

Few Scottish towns have grown more rapidly within recent 
years, and Falkirk now includes the thriving suburbs of 
Grahamston, Bainsford, and Camelon, and a population of 
some 30,000. Although delightfully situated on rising ground, 
affording fine views of the Firth of Forth, and the Ochil 
hills on the opposite shore, like many other industrial centres 
the place looks best at a distance, and has few architectural 
features of interest. Yet its present and past are full of 
attraction to the student of history, as well as to those inte- 
rested in manufacturing progress. The line of the Roman 
wall of Antoninus spanned Scotland from near Bo'ness on the 
Forth, passing through Falkirk, to Kilpatrick on the Clyde, a 
distance of 36 miles, But lately, stimulated by a hint given 
by the cashier of the Falkirk Ironworks, Mr. J. R. MacLuckie, 
the Scottish Society of Antiquaries excavated and laid bare 
the fine Roman station of Camelon, upon which there has been 
built since two large new foundries. The road to Stirling 
and the Caledonian Railway cut through the camp, which is 
now covered in as before. Edward I. defeated Wallace at 
Falkirk, in 1298, while Prince Charles Edward defeated 
Hawley at Bantaskine on January 17th, 1746. At Carron 
ironworks were made the engines for the second and third 
experimental steam vessels, built under the direction of 
William Symington. Till lately there was one of Symingion’s 





























Number I.H.P. Number Nambor'ct | Number |Number 
Name of ship. of natural of peace Taal of of Remarks. 
engines. draught. | boilers. “ee artificers. |watches. 
H.M.S. London, first-| 2 main 15,000 20 1 fleet engineer 3 C.E.R.A.’s 3 Fleet and senior engineers general 
class battleship 71 auxiliary 1 engineer 13 E.R.A.’s supervision of department. 
| 3 asst. engineers | One engineer, one U.E.R.A., 
lart. engineer | and three E.R.A.’s on watch 
when steaming. One art. 
engineer and four E.R.A.’s. 
Hydraulic, electric, and re- 
| | | frigerating machinery; tor- 
| oes and steamboat repairs, 
C. 
H.M.S. Cressy, first-| 2 main 21,000 30 l chief engineer | 3C.E.R.A.’s} 3 As above. 
class cruiser 78 auxiliary 3 engineers 13 E.R.A.’s 
| | 2asst. engineers 
| lart. engineer 
H.M.S. Minerva, 2 main 8,000 8 | 1 staff engineer 3C.E.R.A.’s| 3 Staff and senior engineer general 
second-class cruiser|/59 auxiliary | 1 engineer 6 E.R.A.’s supervision of department. 
| lasst. engineer Assistant engineer clerical 
| | duties and watch-keeping, as 
necessary. One C.E.R.A., 
| one E.R.A. on watch. Two 
| E.R.A.’s__stokehold duties. 
| | | One E.R.A. electric light, tor- 
‘ pedoes, and repairs, 
H.M.S. Rosario, sloop} 2 main 1,400 | 4 1 art. engineer 1 C.E.R.A. 3 One chief or E.R.A. in charge 
16 auxiliary 2 E.R.A.’s of each watch. 
| | | 
H.M.S, Albatross, tor-| 2 main 7,500 | 4 1 engineer 1C.E.R.A. 3 One C.E.R.A. or E.R.A. in 
pedo boat destroyer|16 auxiliary | | 3 E.R.A.’s charge of each watch. One 
| E.R.A. electric light, tor- 
| pedoes, repairs, &c., 
Torpedo boats, first-| 1 main 1,000 2 nil 1C.E.R.A. 2 \Chief or E.R.A. in charge of 
class 10 auxiliary | 1 E.R.A, each watch. 
| (about) | 
| j 


} 
} 





officers. I regret that I have no statistics enabling me 
to compare the number of engine-room artificers. The 
following tables show how the British Navy stands in 
this latter respect, and how the duties are allotted :— 








engines in pit No. 10 at Kinnaird, erected for Bruce, in 1786, 
and which in its day as a pumper had few equals in Scotland. 
James Bruce, the great Abyssinian traveller, died of a simple 


| accident at Kinnaird House, after braving the perils of his 





Se 


African journeys. To Kinneil House came James 

Glasgow, and built the working model of his *rthscagedetay, 
under the fostering care and patronage of Dr, Roebuck’ 
although its further developments had to bs made unde, 
Boulton at Soho Foundry, Birmingham. Dr. Roebuck — 
a friend in need to Watt, who said, ‘‘I have met with then 
disappointments ; and I must have sunk under the burthon 
of them if I had not been supported by the friendship of 
Dr. Roebuck.’’ Thus the marine engine and the steam 
engine had their part development here. Patrick Miller, of 
Dalswinton, and Thomas Lord Dundas, employed Symington 
in the early experiments in the Forth and Clyde Canal here 
and the founder of the Carron Works was a patron of James 
Watt at Kinneil House. Early in the eighteenth centur 
there had been various isolated attempts at iron smelting . 
Scotland, at Poolewe, in Rosshire, Glengarry, and Abernethy 
in Invernesshire. Works were erected in 1728 at Abernethy 
by the York Building Company, which amongst its schemes 
had taken in hand to raise the Thames water. It is not 
known how this company came to settle on Speyside; the 
timber cn Sir James Grant’s estate was doubtless the first 
attraction. Then they tried to utilise the iron ore, bringing 
it in panniers with 120 horses, and scores of men, from the 
hills of Lecht, beyond Tanintoul, to the works on the Nethy 
the smelting furnaces being at Balnagown. There was a mill 
for forging near Causair. The foundation beams of the 
works may still be seen there. Pillars some 9ft. and 16ft. 
long were cast, some marked with a cro3s and date 1730, and 
others with the letters Benj. Lund. Pig iron was also pre- 
pared for exportation. Immense quantities of wood were 
made into charcoal for use in the furnaces and forges. An 
English gentleman named Stéphens was superintendent, but 
the failure of the company before it became commercially 
profitable left the field open for Dr. Roebuck and his partner 
thirty years later. 

Although Edinburgh conferred the freedom of the city on 
John Roebuck, the physician and experimental chemist, for 
his great public services, the country at large has never 
properly realised what he did by founding Carron Ironworks, 
The son of a successful Sheffield merchant, born in 1718, he 
died, according to a certain authority, ‘‘after ruining 
himself,’’ in 1794. He is buried in the cemetery at Carriden, 
near Bo'ness. Mr. Andrew Carnegie missed a great oppor- 
tunity when in Falkirk the other day; gratitude for favours 
received should have led him to say or do something for 
Roebuck’s memory. As we saw it the other day, Roebuck’s 
grave in the New Churchyard, Carriden, near Bo’ness, was 
in a very neglected condition. The iron railings were broken 
around it, and some of them were lying on the top of the 
grave. The flowing Latin epitaph was hidden by two bushes 
which had grown up there. Before ruining himself by collieries 
he put many others in the way of making large fortunes, and 
saw his schemes going on successfully. The modern process of 
manufacturing sulphuric acid in leaden vessels in large 
quantities, instead of in glass vessels as formerly, was his 
invention, and the manufacture of which, started at 
Prestonpans, in 1749, was so successful that he was 
emboldened to enter into larger projects. He united with 
Mr. W. Cadell, senior and junior; and John Cadell, 
of Cockenzie, Samuel Garbett, and his own brothers, 
Ebenezer, Thomas, and Benjamin Roebuck, in forming a 
company for the manufacture of iron, with the modest 
capital of £12,000. This was afterwards raised to 
£150,000, in 1771, and two years later it received its Royal 
Charter. Dr. Roebuck examined the shores of the Forth, 
and pitched on the banks of the Carron, Stirlingshire, for 
the new foundry. As Professor Jardine has remarked, every- 
thing was untried—the ‘furnaces, the machinery, the 
materials, the workmen. Dr. Roebuck brought his great 
powers and great resources to bear upon the problem, 
Skilled workmen were brought from England to Carron, while 
later nail makers were settled at Camelon close by, although 
this industry has now lapsed there. The first year saw 
a production of 1500 tons of iron, practically the whole 
produce of Scotland. Roebuck had revived the use of pit- 
coal instead of charcoal in refining iron with success. Carron 
works became celebrated for casting ‘‘ carronades,’’ and chain 
shot, for various Governments. The battering train of 
the Duke of Wellington was made there. No carronades 
were made after 1852. Smeaton was called in and erected 
the most perfect blowing apparatus of the day, worked by 
water-power from Carron River. The dam dike across the 
Carron at Larbert was also Smeaton’s work. The construction 
of the Forth and Clyde Canal as a convenient waterway 
followed as a matter of course. Dr. Roebuck continued 
manager uxtil 1773, when, overwhelmed with difficulties 
caused by the flooding of his mines at Bo'ness, his capital 
had to be withdrawn from Carron and all his other industrial 
concerns. It was while staying at Kinneil House, Bo'ness, 
that he assisted James Watt in the construction of his new 
pumping engine. He paid Watts’s debts, amounting to 
£1200, and became partner to the extent of two-thirds in the 
invention. When an inventory of Roebuck’s assets was 
taken his share in the invention was not entered as of any 
value. 

Amongst the notabilities who have visited Carron have 
been Robert Burns, who did not get in, whose satirical verse 
in consequence will be found in his poems ; Prince Nicholas, 
afterwards the Emperor Nicholas; Prince Maximilian of 
Austria; and the Prince of Wales, in 1859, to whom the 
mysteries of casting a three legged pot were shown. An 
Irishman once explained to a‘visitor the method of casting a 
cannon: ‘‘They just take a long round hole and pour iron 
round it.’ The carronades were cast solid :n an upright 
position and afterwards bored. 

The Carron Company has eleven locomotives for the*25 miles 
of its own tracks, and a fleet of boats for east coast trade. 
There are four blast furnaces in operation, 61ft. high by 17ft. 
diameter. The heavy foundry is a large building, and the 
moulding shops of the light foundry cover four acres. In the 
heavy foundry there is installed a direct coupled Peebles- 
Willans steam dynamo, giving an output of 50 horse-power. 
There are motors for working the overhead travelling crane, 
and lighting the foundry. In the engineering works there 
are two 100 brake horse-power direct coupled Peebles-Willans 
steam dynamos. The new foundry, an extension, dates from 
1898, whilst the engineering works, also an extension, are 
fitted up with the latest lathes and steam hammers. The 
company employs altogether something like 6000 people ; the 
four blast furnaces, which are the direct successors of the 
four of 1792, are partly responsible for the coal consumption 
of 4000 tons a week in ironworks, foundries and steamers. 
Some 1500 tons of pig iron are produced weekly, exactly the 
production of the whole of Scotland in 1760. They can pro- 
duce castings from } oz. to 40 tons, and every class of goods 
from the plainest sash weight or rain-water shoot to the 





finest enamelled or silver-plated drawing-room grate. The 
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at the company owns iron and coal, and ironstone pits, 
fireclay, and limestone quarries, makes it practically indepen- 
dent. Some of the ironstone is from Bishopbriggs, near Glas- 
and limestone comes from Burntisland. The Caledonian 


fact th 


80 North British Railways have month about of the traffic, 
Although it is fifty years since it ceased to make carronades 


the name of the company is still on the Government books 
for Admiralty and other orders. There has been a long 

f able managers, from Mr. Charles Gascoigne, 
Garbett, who succeeded Mr. W. Cadell. 
Then came Mr. Joseph Stainton, a native of Cumberland, 
who died in 1825. He was followed by his nephew, Mr. 
Joseph Dawson ; the tomb of both may be seen in Larbert 
churchyard. We find the names of Gordon, Cowan, and 
McLellan on the list, until in this year of grace we have 
Mr. Thomas Bamforth, with Mr. Charles Tate as assistant 
manager, and the concern is more flourishing than ever. 

Of the score or so of ironworks in and around Falkirk, that 
of the Falkirk Ironworks comes next in size and importance 
to Carron. Situated on both sides of the Forth and Clyde 
Canal, in and around the scene of the battle of Falkirk, now 
a hive of busy industry, the works employ about 1300 
people and cover 13 acres, This company has made the 
name of Falkirk familiar to users of all domestic articles over 
the habitable globe, from a Kaffir three-legged pot for the 
veldt to the finest fire grates or brass and enamelled ware. 
It has crossed the Andes three times with its telegraph 
poles, which have also been sent to Uganda and Persia. At 
the time of our visit orders were being executed for the 
Glasgow Tramway Company, and the Falkirk electric light 

oles were also in progress, with the effigy of a Highlander and 
the motto ‘‘ Touch ane touch a’ ’’ to be fastened thereon. Few 
works manufacture a greater number of miscellaneous articles 
than Falkirk Ironworks, although we regretted to hear that 
not much encouragement had yet been given by the public for 
domestic utensils of aluminium, for which there is surely a 
great future. In the enamelling department baths were 
going into and coming out of the muffle furnace, while iron 
advertisement placards were much in evidence. Messrs. 
Kennard have a zealous and loyal staff, who have helped to 
maintain and increase the prosperity of the Falkirk 
Ironworks. 

At Camelon, now in the burgh of Falkirk, nail making, 
introduced by Cadell, of Carron works, a hundred years ago, 
has given place toiron and chemical works, such as R. and A. 
Main’s Gothic Works, Forth and Clyde Ironworks, and the 
Limewharf Chemica) Works, which cover ten acres. At 
Larbert, 14 miles away, are several flourishing foundries, such 
as Dobbie, Forbes and Co., and Jones. Major Dobbie lately 
gave Larbert a handsome town hall, which cost some £10,000. 
Larbert is otherwise notable as having in the churchyard the 
graves of Robert Bruce, of Kinnaird, of whom James VI. said 
before he quarrelled with him that he was ‘“ worth half his 
kingdom,’’ and of James Bruce, of Kinnaird, the Abyssinian 
traveller. The rusty iron obelisk to James Bruce, set on four 
lions, with a pedestal below, isin a disgraceful condition. All 
around is a wilderness of weeds and nettles, quite unworthy 
the tomb of this great traveller. He may be said to have been a 
pioneer in industry here, as he owned coal and iron mines, 
and said also, to the honour and glory of Falkirk, that he had 
not seen in all his travels a finer view than that above Falkirk, 
looking toward the Firth of Forth and the Ochil hills. 


» 2} 0. 
succe ssi0n 
son-in-law of Mr. 








THE BULLFINCH DISASTER. 





Tuis action, in which judgment was given by Mr. Justice 
Kennedy on November 3rd, raised some interesting questions 
as to the cause of the accident which occurred on the torpedo- 
boat destroyer Bullfinch on July 21st, 1899. The plaintiff 
was Mr. W. C. Jackson, receiver and manager of Messrs. 
Earle’s Shipbuilding Company, Limited, and the claim was 
to recover a loss under a policy of insurance on the hull and 
machinery of the Bullfinch. The defendant was an under- 
writer at Lloyd’s. The perils insured against by the policy, 
which was a time policy, were ‘‘ fire in shops and on board on 
stocks trials and all marine risks to completion and acceptance 
by the Admiralty and of all other perils, losses or 
misfortunes.’’ At the end of the policy was attached the 
clause :—‘* This insurance is also specially to cover loss of or 
damage to hull or machinery through the negligence of 
mariners, engineers, or pilots, or through explosions, bursting 
of boilers, breakage of shafts, or through any latent defect 
in the machinery, boilers, or hull with leave to go 
on trial trips.”’ 

The history of the case was this :—Messrs. Earle had down 
to the time of constructing the sister destroyers the Dove and 
the Bullfinch built fifteen boats for the Admiralty, and 
sixteen engines. In 1896, they tendered for the construction 
of two destroyers to have a speed of 30 knots, being three 
knots in excess of boats hitherto built by the Admiralty. 
Their tender was accepted,and the Bullfinch and the Dove were 
accordingly built to the plans and specifications approved by 
the Admiralty. The Bullfinch hada displacement of about320 
tons, and was fitted with two four-cylinder triple-expansion 
engines, supplied with steam by Yarrow boilers. The trials 
at Hull having been carried out, the boat was taken to 
Portsmouth for a thorough overhauling and final trials before 
acceptance. The first Admiralty trial took place on April 26th, 
1899, when she ran for an hour and a-half. On the 2\st of 
July, the day of the accident, the Bullfinch left Portsmouth, 
and made six runs on the measured mile, averaging 29°74 
knots. This wasa full power consumption test. The required 
speed—30 knots—had already been obtained. The run con- 
tinued till about 1.10 p.m., the engines making about 
390 revolutions per minute, and indicating 6120 horse-power. 
At the hour last named the connecting-rod of the starboard 
high-pressure cylinder broke, releasing the piston, which flew 
up and cracked the top cover, through which steam escaped. 
Messrs. Earle’s manager, Mr. A. H. Tyacke, did all that he 
could, but unfortuhately eight men were killed, and four 
others were seriously injured by the escaping steam. The 
forgings for the connecting-rods were made by Messrs. 
Cammell, of Sheffield, and every care was taken to produce 
Satisfactory rods. Sixteen rods in all were ordered—eight for 
the Bullfinch and eight for the Dove. The rods were specified 
to be made of steel, with a maximum breaking stress of 
36 tons and a minimum of 30 tons. The test pieces had to 
show an elongation of from 30 to 36 per cent. Figs. 1 and 2 
show the original rods, and Figs. 3 and 4 show the rods as 
replaced by the Admiralty after the accident. The plaintiff's 
case was that the fracture was caused by the unsatisfactory 
composition and texture of the steel at or near the place of 
fracture. The plaintiff admitted that there was no blame 


whatever upon the makers of the steel, Messrs. Cammell and 





Co. His case was that the accident was due to a latent 
defect within the terms of the policy—in other words, that 
though any engineer in the kingdom would have said that 
the steel and the construction of the rod were perfectly good— 
there was, in fact, under the microscopic examination seen to 
be a sort of trellis-work configuration of the molecules, 
which, under the continual alternating stresses, would cause 
a crack to develop. The plaintiff based his claim under three 
heads of the perils insured against :—(1) Trials ; (2) breakage 
of shafts; (3) latent defect of machinery. The defence was 
that the fracture was due to faulty design, and that the loss 
was not a loss by the perils insured against within the meaning 
of the policy. 

Mr. T. E. Scrutton, K.C., and Mr E. M. Pollock appeared 
for the plaintiff, and Mr. J. A. Hamilton, K.C., and Mr. F. W. 
Hollams for the defendant. 

The following witnesses were called on behalf of the 





ran down a certain distance, and then spread horizontally. 


He knew no reason why the fracture should commence in 
the middle of the fork, and knew of no formula in any book 
which would enable the stress at that place to be calculated. 
No calculation was made for any part of the jaw except for 
the section just below the fianges. The tendency for the 
jaws to open would be checked by the collars on the gudgeons. 
According to calculations made after the accident the weakest 
_ in the jaw was about two-thirds of the way down the 

nd. The steel, if the mechanical test was to be relied on, 
was of the most excellent quality. In cross-examination the 
witness said that a shrunk-in single gudgeon might be 
stronger than the double-gudgeon type, but there were 
greater risks in the manufacture of the single-gudgeon type. 
He had often found the single-gudgeon work loose, probably 
through bad workmanship. The collars on the double- 
gudgeon pins give as much lateral support to the jaw as some 
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Figs. 1 and 2—OLD 


plaintiff :—Mr. Arthur Tyacke, manager of Earle’s ; Professor 
Arnold, who is Professor of Metallurgy at the University 
College of Sheffield ; Mr. H.J. Oram, senior engineer inspector | 
at the Admiralty; Mr. A. R. Emdin, of the Admiralty ; Mr. 
A. E, Seaton, managing director of Earle’s; and Mr. J. Key, | 
formerly assistant manager of Earle’s. 

Mr. Tyacke stated that Earle’s also supplied the engines for | 
the Salmon and Snapper, as well as for the Bullfinch and the 
Dove. The first two were 27-knot boats, and the last two were 
30-knot boats. The designs for the Bullfinch were duly sub- | 
mitted to the Admiralty, and after being partly modified, were | 
ultimately approved. The connecting-rods used for the Salmon | 
and Snapper were selecied as the basis for designing the con- | 
necting-rods for the Bullfinch and Dove. The dimensions | 
were adapted to suit the necessities of the Bullfinch in | 
accordanée with the view of the witness. He was present at | 
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| shrunk-in pin was perfectly tight. 











CONNECTING ROD 


shrunk-in pins, but they would certainly not do so if the 
There must be some 
clearance—about ;/,in.—between the collar and the brasses, 
and, therefore, until the jaws had spread, they would derive 
no support from the collars. In adopting the double- 
gudgeon type it would be necessary to have a greater thick- 
ness of metal than in the single type. The collars on the 
double-gudgeon pins do not provide for extra strength until 
the play of the jaw is greater than theclearance. The boring 
of the rod right up to the place of fracture certainly 
weakened the jaw at that place. The increase in the size of 
the bore from 1#in. to 2in. was made when it was arranged 
that there should be four cylinders instead of three. The 
fracture looked almost like the fracture of plate glass ; it was 
a very clean break. In one place at the top of the fracture 
the surface was polished, presumably by the slight friction 

which was going on whilst the 
| fracture was growing. No me- 
chanical tests known would have 
shown the steel to have been other 
than the very best, but the witness’ 
idea was that, judging from the 
appearance of the fracture, the 
steel was not good steel. 

Professor Arnold stated that he 
was instructed by the Admiralty 
to make investigations as to the 
cause of the fracture, and one half 
of the fractured fork was sub- 
mitted to him. The chemical and 
mechanical tests of the steel were 
very good, but in his opinion the 
amount of carbon and silicon were 
| rather high. He thought it a fact 
that steel could stand severe 
chemical and mechanical tests 
and yet be liable to fracture. He 
| found that the tensile strength 

was about 29 tons, the elastic 
| limit 15 tons, and the elongation 
about 35 per cent. The amount 
of carbon was 0°4 per cent., and 
of silicon was 0°17 per cent. He 
also examined the steel micro- 
, graphically and found a sort of 
trellis-work texture, which was, 
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in his opinion, the hall mark of 
steel which was liable to fracture 














Figs. 3 and 4—-NEW CONNECTING ROD 


the trial on July 21st, and the engines worked quite 
satisfactorily until the accident occurred. The fracture in 
the jaw was very clean and close grained; there was no 
distortion either of the jaws or of the collars on the gudgeon | 
pins. The starboard and port intermediate-pressure rods | 
were also cracked, and there was a slight crack in the port | 
high-pressure rods, All these cracks were at the bottom of | 
the forks of the jaws. The fracture in the rod which broke 
extended downwards for about 23in. in a direction parallel 
to the axis of the rod, and then broke across transversely on | 
either side. Since the accident the Admiralty had put in | 
solid connecting-rods with stronger jaws, both in the Bull- | 
finch andthe Dove. (Figs. 3and 4 show the rods as replaced | 
by the Admiralty after the accident.) His opinion was that | 
the cracks developed on the day of the trial; otherwise they 
would have been detected on examination on the previous | 
day. He thought that the crack in the rod which broke | 
must have commenced at the top of the rod inside the jaw, | 


under vibration. This texture was 
: probably due to overheating the 
steel in making the forging, or it 
might be due to keeping the 
forging heated at a proper tem- 
perature for too long a period. The defect was brittle 
crystallisation in the steel. In his opinion nothing but 
microscopic examination would reveal this defect. 

Mr. Oram said that up to the time of the accident to the 
Bullfinch about 110 destroyers had been built for the 
Admiralty under his supervision, and nearly all of them 
had hollow connecting-rods and single gudgeon pins. 
According to calculations made after the accident, 
the weakest section of the jaw was at the place whero 
the normal to the surface made an angle of 40 deg. to the 
axis of the rod, but the accident showed that the weakest 
place was where the jaw fractured. He did not think that 
anyone in the country could have ascertained the stress 
at the place of fracture. The Admiralty now went in for a 
much heavier rod and included chemical analyses in the 
tests. 

Cross-examined, the witness said that if calculations 
had been made with regard to the strength of the jaw before 
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the accident, the design would have been disapproved in 
respect of parts where the jaw did not break. He thought 
that the jaw as replaced by the Admiralty was the correct 
one, and not extravagant. In the original rod, assuming an 
unequal pressure. of five-eighths on one flange, and three- 
eighths on the other flange, the maximum possible stress in 
the jaw was 40,000 lb. per square inch, taking the line of 
force transmitted through the piston-rod as acting through 
the centre of the flange. The maximum possible stress would 
be about 12,000 Ib. per square inch, if the line of force 
passed through the inner edge of the jaw. The actual 
maximum stress would be between 12,000 1b. and 40,000 Ib. per 
square inch. In witness’s opinion there was no doubt that 
the jaw was weak. Taking the elastic limit given by 
Professor Arnold at 33,600 lb. per square inch, and assuming 
that there was at any time unequal bearing on the two sides 
of the jaw, and further assuming that the force acted in the 
centre of the flange, then the elastic limit would be exceeded. 

Mr. Emdin, in the course of his evidence, said that he was 
responsible at the Admiralty for the calculations made for the 
machinery. The only calculation made by him as regards the 
jaw was to ascertain that the area of the cross section of 
the jaw just below the flanges was as large as the area of the 
cross section of the rod itself. The calculations were based on 
a steam pressure of 2101b. per square inch, but the indicator 
diagram showed the actual pressure to be only 133 lb., and 
this would give the pressure on the rod a little greater than 
60001Ib. per square inch, in which case the factor of safety 
would be between ten and eleven. 

Mr. Seaton gave evidence to the effect that after 
the accident he took one of the connecting-rods of the 
Dove and subjected it to the severest tests he could. 
Nothing happened until a pressure of 35 tons was 
reached, when the jaw opened ,{,in., and went back when 
the pressure was taken off. At 100 tons permanent set was 
noticed and at 150 tons the rod was still unbroken, although 
at 105 tons the jaw had opened permanently ,,in. In cross- 
examination the witness said that probably the defective 
condition of the steel was set up by the vibratory stresses ; 
the original steel had the potentiality of becoming defective. 
On the whole he adhered to Professor Arnold’s theory, and 
he did not hesitate to say that the replaced rods were extra- 
vagantly strong. 

This concluded the plaintiff's case. 

The defendants’ witnesses were Mr. J. E. Stead, analytical 
chemist and metallurgist, of Middlesbrough; Mr. A. John- 
ston, a hammerman in the employ of Messrs. Cammell ; Sir 
Fortescue Flannery, M.P.; Professor Ewing, F.R.S.; Mr. 
Harbord, F.I.C., F.C.S.; Mr. W. H. Swainston, Mr. A. J. 
Davidson, and Mr. J. MacFarlane Gray, Vice-president of 
the Institution of Naval Architects, 

Mr. Stead said that the fact that four of the connecting- 
rods broke showed that there was a fault in the design. The 
trellis-work structure was found in steel which proved quite 
trustworthy and which could resist high percussive tests, and 
this structure did not indicate weakness unless it was very 
gross. It was then associated with flaws caused by gas or 
sometimes air-films. His experience was that in case of 
fracture by fatigue there was no elongation at the point 
of fracture. By overheating the steel in the process of 
annealing it would cause a small trellis-work structure. 

Professor Ewing, in the course of his evidence, said that a 
trellis-work structure, as seen in the photograph shown to 
him, could not be accepted as any definite indication of a 
defect in the steel. A very gross structure, either in the 
trellis or any other pattern, was primd facie evidence of a 
comparative inability to stand shocks. He would not regard 
the structure shown as connected with the inability to stand 
alternating stresses. The limit which alternating stresses 
should not exceed was about one-third of the tensile breaking 
strength, and he thought that if the maximum stress in the 
jaw were 40,000 lb. per square inch it must necessarily have 
produced fracture after some thousands of alternations 
of stress. If the stress were below 40,000 lb. the number 
of alternations would naturally be greater. He had not seen 
any satisfactory evidence that the trellis-work structure per se 
and apart from the question of size, was at all prejudicial. 

Sir Fortescue Flannery said that the fact that the bore 
was carried through to the face of the jaw would not only 
weaken the jaw, but would indicate the place where the frac- 
ture should take place. If the rod had been solid the fracture 
would have been across the jaw and not along the axis of the 
rod. The design of the rod was alone quite sufficient to 
account for the fracture, and the fact that three other rods 
had cracked confirmed his opinion. According to his calcula- 
tions the factor of safety was only about three. The stress 
at the point where the fracture commenced varied from 
19,000 lb. per square inch, on the assumption that the 


pressure acted on the inner edge of the flange to 39,875 lb. per | 


square inch, taking the pressure as acting through the centre 
of the flange. According to Mr. Seaton’s book the witness 
found that the jaw should be designed so that the maximum 
stress should not exceed 9000 lb. per square inch, taking the 
pressure on either flange as five-eighths of the total effective 
load on the piston. 

Mr. F. W. Harbord stated that he attached no importance to 
the trellis-work structure shown in Professor Arnold’s micro- 
grams. The question was whether the structure was gross or 
not. He was acquainted with Professor Arnold’s investiga- 
tions into the results of micrographic examinations, but he 
knew of no metallurgist of standing who accepted Professor 
Arnold’s views on this point outside Sheffield ; he knew of 
many who disagreed with him. 

Mr. Swainston stated that in his opinion the cause of the 
breakdown was unquestionably due to weakness of design. 
The fact that the hole 2in. in diameter was bored right down 
the rod left a section if only }3in. at each side—that was an 
invitation to crack, and to spread down in the direction of the 
axis of the rod. If the design had been submitted to him, he 
would not have accepted the form of the jaws. 

Mr. A. J. Davidson, who examined the engines of the Bull- 
finch shortly after the accident on behalf of the Salvage 
Association, stated that when he saw the fracture there was 
nothing in its appearance to suggest that the breakdown was 
due to faulty steel. He thought the rod was rather light for 
the work it had to do. 

Mr. J. Macfarlane Gray said that he had made calculations 
in conjunction with Sir F. Flannery and found that the pressure 
in the jaw was 19,000 lb. per square inch instead of the 
anticipated 90001b. His difficulty throughout had been to 
account for the rod working—not to account for the rod failing. 

Mr. Justice Kennedy, in giving judgment, said that the 
question at issue was whether there had been a loss within 
the terms of the policy, and the case involved important 
questions, both of a legaland highly technical nature. The 
plaintiff contended that the loss was covered by the word 
‘* trials,’’ by the expression ‘‘ damage to machinery through 





breakage of shafts,’’ and by the phrase ‘latent defect in the 
machinery.’’ The defendant contested all of these proposi- 
tions. The plaintiff said the cause of the fracture was the 
structure of the steel, and the defendant said it was the 
weakness of design. Having reviewed the evidence, his 
Lordship said that he was clearly of the opinion that the 
fracture was neither wholly nor partly due to the structure of 
the steel, and that he had come to the conclusion that the real 
cause of the fracture was the weakness of design, the rod being 
too weak to bear the very severe alternating stresses. It was 
clear now that the needful degree of strength was greatly 
under-estimated in the design. It was unfortunate that 
all the other rods of the Bullfinch, as well of those of the 
Dove, had been scrapped without subjecting them to a careful 
examination. It would seem to be an extraordinary 
coincidence that the defects in the structure should exist in 
the same places in the four rods, and this coincidence was 
exaggerated by Professor Arnold’s theory of the defects being 
due to overheating, because Mr. Swainston stated that 
those parts were the parts of the rods which would be the 
least liable to over-heating. The, plaintiff, however, con- 
tended that a faulty design was a ‘“‘latent defect in the 
machinery,’’ within the terms of the policy. His Lordship 
was not prepared to impute negligence to the designers, but he 
was still unable to hold that the words ‘latent defect in 
machinery’’ covered a weakness of design. It was not a 
natural meaning of the words, or a meaning which a busi- 
ness man would put upon these words. The phrase ‘defects 
in machinery’’ meant a defect of material, in respect either 
in its original composition or in its after-acquired condition 
But in any case, for the purposes of this case, it was sufticient 
for him to say that, at all events, the phrase did not cover 
the erroneous judgment of the designer as to the effect of the 
stress which his machinery would have to resist—the 
machinery itself being faultless, the workmanship faultless, 
and the construction being exactly what the designer intended 
it should be. As to the second contention of the plaintiff- 
that the breakage of the connecting-rod was so closely akin 
to the breakage of a shaft that by applying the ejusdem generis 
principle, and by reading the policy so as to incorporate the 
general words ‘‘all other perils, losses, and misfortunes "’ 
with the special clause, that then the breakage of a connecting- 
rod ought to be held covered, his Lordship agreed that the 
losses appeared to be near each other; but then, on the other 
hand, a connecting-rod and a shaft were always distinguished 
in the language of engineers. Sir Fortescue Flannery, whose 
evidence was not contradicted, pointed out that the functions 
really had a difference, and that the connecting-rod and shafé 
transmitted the power by strains which were essentially of a 
different character. In this state of facts, he did not think 
that he ought to apply the ejusdem generis principle. The 
remaining issue was whether the loss was covered by the word 
‘‘trials.’’ Was the effect of the clause ‘‘ against fire in shops 
and on board and on stocks, trials, and all marine risks to 
completion and acceptance by the Admiralty,’’ to protect 
the plaintiff in respect of the machinery (1) against fire 
until the Bullfinch was afloat ; (2) against the peril of trials ; 
(3) against all marine risks until completion and acceptance 
by the Admiralty ; or was the clause to be read as if the word 
‘trials,’ like the preceding expressions, ‘‘in shops ’’ and ‘‘on 
board on stocks,’’ simply denoted a period or state of things 
during which the assured were to be insured against fire? 
The defendant contended for the latter construction. He also 
contended that even if ‘trials’? denoted a peril insured 
against, the loss claimed for was not a loss by that peril, 
because the machinery was only running at the contract 
speed, and the damage resulting from the faulty design was a 
consequence which must happen, not a casualty which might 
happen. In his Lordship’s judgment;the plaintiff was entitled 
to succeed upon that issue. Not only was the construction of 
the clause in question which made trials a risk insured against 
grammatically unobjectionable, but there would otherwise 
not be in the policy any protection against a risk against 
which, in view of the scientific evidence in this case, he 
should suppose that no prudent contractor for the machinery 
of a vessel of this sort would allow himself to be unprotected 
by insurance. His Lordship gave judgment for the plaintiff 
for the amount claimed, £3692 6s. 2d., the plaintiff to have 
the general costs of the action, the defendant to have the 
costs of the issues with regard to the quality of the steel and 
the sufficiency of the design of the connecting-rod. A stay 
of execution was granted with a view to an appeal. 








AERONAUTICS AND WAR. 


A FEW weeks ago we made a brief comment upon the 


| adoption into the Russian fleet of ‘‘ flying dragons,’’ by which 


picturesque term aéroplane kites are known on the shores of 
the Baltic. Russia has produced nothing immediately novel 
in aéronautics, the man-lifting kite having been with us some 
time. The only change in the situation is the application of 
the system to sea service. This seems to have been done 
in a manner that—regarding Russia as a possible enemy—is 
unpleasantly practical. In aword, Russia, refusing to be tied 
to aéronauts of the navigable balloon order, equally refusing 
to await the production of an ideal ‘ heavier-than-air’’ 
machine, has cast about and taken for her use anything that 
in its present form promises to be of value. 

The first application of flying dragons has been to torpedo 
craft, which beyond all other types of ships, except submarines, 
suffer from lack of vision. The masthead view from a 
destroyer is inferior to that to be secured from the deck of an 
ordinary vessel, and the result of this is that in daytime the 
big ship is aware of the destroyer’s position long before the 
destroyer knows where the ship is, save for such vague indica- 
tions as smoke columns and masts showing above the horizon 
may give—both poor guides to the destroyer. As a result, 
well-handled cruisers are able to get round and cut off torpedo 
craft, and the scouting such may do isapt to be of the vaguest. 
The dragons practically supply a mast, and they can easily be 
flown at a height of a mile or more altitude. Five dragons 
carry a man; a few extra will carry a wiréless telegraphy in- 


| stallation; one will carry ample signal apparatus for com- 


munication between dragon and destroyer. 

The service promises to be an extremely unpleasant one, 
but is a practical use of known facts. At a single bound 
costly and cumbersome captive observation balloons are 
dispensed with, and the ordinary navigable balloon seems 


| deprived of a use. It isnot to be supposed for a single moment 


that flying dragons are going to remain in their present 
elementary form. The essential thing against a real flying 
machine as opposed to the balloon has been chiefly a matter 
of motive power. The dragon, accepting this as a problem 
beyond present solution, obviates the difficulty by placing the 





rr —) 
motive power down below, where it offers no problem at al] 
It is thus able to go in most directions save with the wind: 
while given a breeze of some five miles an hour, less the speed f 
the towing vessel, its direction should be entirely unaffected . 
the wind. In addition, since the wind blows differently at 
different altitudes, by alteration of elevation and subsidiar 
— a great deal may be accomplished, even in strony 
winds. 








ADJUSTABLE DRAWING DESK. 


THE accompanying illustration, Fig. 1, shows an ingenious 
apparatus for use in connection with drawing boards, By its 
means the boards are held at an angle—there being five 
possible angles, namely, horizontal, 12, 30, 45 and 60 deg.— 
and the draughtsman is enabled to work while standing 
upright and without having to bend over a desk in the 
ordinary way. Moreover, the board can be pushed up and 
down between slides, so that the spot being worked upon ma 
always be placed in the best position as regards height. O. 
the board may be pushed right up out of the way, and the 
table on which the apparatus is fixed used as a writing desk, 

















Fig, 1-ADJUSTABLE DRAWING DESK 


The engraving, which shows the apparatus for an antiquarian- 
sized board, exhibits the general design very well. The four 
angles of adjustment are obtained by putting the support at 
the back in either of the four notches shown, it being in the 
uppermost of these in the engraving. The counterbalance 
weight ensures the board remaining where it is placed in the 
slides. 

A useful addition is a bar, which takes the place of a T 
square, and which, though it can be adjusted, cannot by 
itself get out of the horizontal. The method by which this 
is brought about may be appreciated by a glance at the 
illustration, Fig. 2. It will be seen that the bar is kept 
horizontal by means of an endless cord—made, as a fact, of 
stranded brass wire—which passes over a system of pulleys. 
The arrows show the movement of this cord in its various 
positions when the bar is moved upwards, and it is evident 
that the movement of one side must be exactly the same as 
the movement of the other, since the cord is endless and kept 
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Fig. 2-ACTION OF HORIZONTAL RULER 


taut. Further useful additions are a spring blind, which 
may be drawn down over the drawing; ledges on the hori- 
zontal bar and on the bottom of the frame holding the board, 
on which pencils, instruments, &c., may be placed when not 
immediately in use; and a drawer in the stand, which is large 
enough to take drawings. The apparatus, the design of 
which is registered, is made by Messrs. B. and S. Massey, of 
Openshaw, Manchester, in whose drawing-office we have 
seen a number in use, and taking up a wonderfully small 
space. 








LEEDS ASSOCIATION OF ENGINEERS.—At the ree meeting 
of this Association. held on the 30th ult., the President (Mr. G. W. 
Blackburn, M.I.M.E.) occupied the chair. Messrs. W. Sheldon, 
S. Thornton, J. H. Kitson, T. Rose, and C. H. Holgate were 
elected on the committee, and Mr.J. H. Whitehead was appointed 
auditor for the ensuing year. Mr. J. Miley gave an interesting 
paper on ‘‘The Use of High-speed Cutting Steel.” He dealt with 
the tempering and hardening of steel, and gave several instances 
of the tests made by him with air-hardened steel. He exhibited 
several cuttings he had taken at the works of Messrs. Vickers, 
Son and Maxim, and Messrs. Moorhouse and Son. An interesting 
discussion followed, in which Messrs. G. W. Blackburn, J. C. 
Moorhouse, G. R. Goldsack, and others took part. At the con- 
clusion of the meeting a hearty vote of thanks was accorded Mr. 
Miley on the motion of Mr. Moorhouse, seconded by Mr. Goldsack. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





RAIL RING TRACTOR. 


S1r,—In your issue of May 31st, 1901, you were kind enough to 

illustrate and describe this machine, together with some tests 
made by me which were afterwards confirmed by Col. Crompton, 
R.E. A like tractor has been brought over for experimental 
purposes for the War-office at Aldershot. This was a specially 
light machine, built by Herr Keller for conveying lighter loads at 
higher speeds. Being the best machine available, it was brought 
over from Germany for six days’ trial at Aldershot before the 
Committee of Mechanical Transport, to judge whether it would be 
advisable for the War-office to purchase such machines for military 
purposes. The machine brought over by Herr Keller was a light 
tractor, weighing only about five tons, fitted with two speeds— 
first speed, 5 kiloms. per hour ; second speed, 10 kiloms. per hour 
—and was also fitted with two benzine motors, each having two 
cylinders, one of which was converted to use parattin, to show the 
War-office it was possible to burn paraffin when required. These 
engines ran about 600 revolutions per minute, and developed about 
14 horse-power each, or 28 horse-power collectively. On a level 
one of the motors can be stopped when not required. This tractor 
would not in any way comply with the requirements of the War- 
office, but was merely brought over to demonstrate the pre 
bility of the rail ring system. The tractor was landed at the 
London Docks from Bremen. Through difficulties—the boat being 
a day late, and troubles with police and dock authorities, and diffi- 
culty in procuring a right specific gravity of benzoline for engines 
—the tractor arrived at Aldershot too late for the trials as 
arranged, consequently these were postponed until September 29th 
last. 
On Monday, September 29th—first day—the tractor was inspected 
empty by several officers and the Committee of Mechanical Trans- 
port, including Col. Crompton, R.E., Col. Nugent, Capt. Kennedy, 
Col. Templar, and Major Lindsey Lloyd, RE., &c. An order 
then was given to fill up and measure the oil and water tanks. 
The tractor was then started up, and traversed over the Army 
Service Corps’ yard, which was in a very rough and broken con- 
dition, some parts being like a ploughed field. The tractor was 
manceuvred over this ground, and trials were also made of the 
smallest radius in which it would turn. It was then attached to 
a Fowler traction engine truck, loaded with rails and iron 
sleepers. Directly the tractor was hooked, it started away with 
the load to the weighbridge, and the tractor was detached from 
the load, and weighed. The truck was next weighed, and found 
to be six tons. For comparative tests this was reduced tu five 
tons. The tractor was then taken back to the Army Service 
Corps’ yard, having completed the trials for the first day. 

On Tuesday, September 30th—second day—the tractor left the 
Army Service Corps’ yard at 8 a.m. for a 30-mile run with a five-ton 
truck load, Lieut. Anderson, R.E., as observer. The route taken 
from Aldershot was over Hale Hill into Odiham, from thence to 
Hartley Bridge, where a stop was made for lunch. Some difti- 
culty was occasioned here by the low-tension sparking arrange- 
ment of the paraffin engine. The tractor was soon on the way 
again mounting the hill on to Hartford Bridge Flats, where it 
covered a mile in 8 min. 15 sec. on the level, crossing the 
South-Eastern Railway at Blackwater level crossing, the condition 
of which is not appreciated by any kind of vehicle. The tractor 
proceeded with its load, climbing the hill to the ‘Jolly Farmer,” 
Bagshot, without using the low speed. Hence the tractor 
returned to Aldershot, through Frimley, Farnborough, and 
reached the Army Service Corps’ yard at 4 p.m. The con- 
sumption of oil was about five gallons of oil per ton mile. 

On Wednesday, October 1st—third day—the tractor left the 
Army Service Corps’ yard at 7.15 a.m. for a 42-mile course with 
the same load, Captain Kennedy, R.E., acting as observer. The 
route taken was from Aldershot to Alton, through South Wans- 
borough to Odiham, from thence to Hartley Bridge, Hartford 
Bridge Flats, to Blackwater, from there to Camberley, and then 
on to Farnborough and Aldershot, arriving at the Army Service 
Corps’ yard at 5.30. After deducting stoppages through horses 
and vehicles, lunch, and electric ignition troubles, a uniform 
speed was obtained of 4-6 miles per hour all through. 

On Thursday, October 2nd—fourth day—the tractor left the 
Army Service Corps’ yard at 9.30 a.m. for an 8-mile course with 
a five-ton truck load, round the Long Valley, with Mr. Bagnall Wild 
as observer. The course wasa very difficult one, having very steep 
hills, the roads being very sandy and loose, and being almost 
impassable for motor vehicles. At the end of this course the 
tractor was met by Major Lindsey Lloyd, R.E., and General Lord 
Elmslie, General Wace, &c. The tractor was then directed into 
the road leading to the Long Valley. After ascending and 
descending almost impossible hills and places, the tractor was 
detached from its load and sent through a sandy chasm, very 
much like an empty canal or river, which it crossed in a very 
creditable manner, and much to the satisfaction of all officers 
and others who were present, including Colonel Templar, 
of the Balloon Section; Captain Kennedy, and Lieutenant 
Anderson. 

On Friday, October 3rd—fifth day—the tractor left the depdt at 
10.30 a.m. to the entrance to the Long Valley, where its capa- 
bilities were studied by Colonel Holden and other military 
authorities. On this occasion the tractor was sent right across 
country, quite ignoring all roads, over grass, furze bushes, Xc., 
apparently to the satisfaction of the authorities. This concluded 
the trials, 

The machine left Aldershot on Saturday morning under its own 
power for St. Katherine’s Docks. 

{ have since received a letter from Herr Keller saying the run 
was most successful and the roads were very good to London. 
The tractor was loaded upon the steamer, which left London for 
Bremen on Tuesday last, the 7th inst. 

Throughout the whole of the trials no breakdown of any serious 
character was experienced with the exception of a small fan for 
cooling the radiators which came adrift, and a certain amount of 
trouble was experienced with the low-tension sparking, especially 

*on the paraffin engine. CHARLES T, CROWDEN, 

Leamington, October 13th. 





WATER SUPPLY. 

Str,—The large majority of waterworks—both corporations and 
companies—adopt a practice of charging the consumer the whole 
cost for laying on the ‘‘communication pipe” for the supply of 
water for ‘‘ domestic purposes,” including the stop-cock and guard 
box at the boundary of the premises. After the work has been 
carried out and paid for by the consumer the waterworks 
authority claim all the apparatus and use the stop-cock nightly for 
detecting waste of water. When repairs are necessary notices are 
issued requesting the consumer to repair pipes, cocks, and 
ferrules. ‘The consumer has no right to dig up roads and pave- 
ments; that privilege is granted by Act of Parliament to the water 
company. ere have been several cases brought before the 
courts where the water company have had to pay compensation 
and all costs for damages sustained through the consumer's 
stop-cock box being out of repair. Can any of your readers give a 
reason why the consumer should lay on the communication 
pipe, or say wherein is the justice of such a practice! The gas 
companies lay on the service pipe and connect up to the meter, 
whether for domestic or trade purposes, which seems to me to 
more equitable and just to the consumer, and beneficial to the 
company. Iam aware the regulations made under the Metropolis 


Water Act, 1871, by the Board of Trade, allow the consumer to 
ay his own communication pipe in the London streets, But this is 





no reason why such a practice should be adopted by other than 
the London companies. It rather opens up another question, 
viz , the advisability of leavening the Board of 'l'rade with water- 
works experts. The British Association of Waterworks Engineers 
have nearly completed their ‘‘ Report on Standardisation of Water 
Pipes, and Standardisation of Water Fittings, &c,” but before 
finally issuing their Report it would be a great gain to many water 
engineers if a standard set of rules and regulations were issued by 
the same authority at the same time. The Local Government 
Board have issued by-laws and regulations—with model clauses— 
but few water engineers will be found who are able to comply with 
these models. Several sets of rules and regulations have been 
compiled, notably those on the ‘* Law relating to Gas and Water,” 
by Michael T. Will, based on recent practice, and also by many pro- 
gressive water engineers, who issue by-laws, and enforce them, 
without the approval of the Board of Trade, or the Local Govern- 
ment Board. If some of your readers would throw a little 
light on this subject it would greatly assist many. 
WATER ENGINEER, 





HEAT BALANCE IN THE GAS ENGINE, 


Stmr,—Many years ago—April 22nd, 1887-—you published some 
results which the present writer had obtained when experimenting 
with explosive heterogeneous mixtures of coal gas and air. 
Having read with pleasure the 7éswmé of Mr. Wimperis’ paper on 
the subject, it occurred to him that he might venture to direct 
attention to his—Mr. Douglas’—views regarding the lost heat. In 
that paper it was pointed out, re Fig. 4 and subject matter, that 
after an explosion had taken place some of the reconstituted gases 
remained unconsumed, but on adding a further charge of gas and 
air evidence was obtained which seemed to prove that at least 
a part of these gases gave up their heat during the second 
explosion. 4 

To still further elucidate the matter the diagrams Nos. 1 and 2 
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are appended, these being constructed from data given in the 
previous paper. 

In No. 1 the curve A shows the calculated maximuni absolute 
temperatures of explosive mixtures ranging from }th to s4th. 

The curve B- shows the corresponding apparent absolute tem- 
peratures of explosions in a single chamber, while the curve C 
shows the apparent absolute temperatures obtained in a double 
chamber with a diaphragm. 

In No, 2 the curve D shows the heat lost in the single chamber, 
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while the curve E gives similar results with the double chamber 
and diaphragm. 

It is desired by the writer to draw attention to the following 
deductions, which he thinks are clearly indicated by the curves, 

The percentage of heat lost is approximately the same whether 
the mixture be }th or »,th—curve B, or jth or ,th—curve C, 
but the heat lost—curve C—is rather less than the other. 
Possibly why curve C shows better results than curve B is because 
the explosive heat nucleus in C is in contact initially with a smaller 
surface of the eudiometer. 

From the foregoing the writer concludes that dissociation takes 
place as readily with the weaker as with the stronger mixtures, 
and that a rise in the specific heat is not sufficient to account for 
the loss of temperature and pressure. Also from the results given 
in the previous paper that an exploded mixture, which according 
to some writers should be inert, when used in combination with a 
fresh mixture, gave a much higher pressure than should have been 
obtained by the first mixture alone, clearly proving to the writer 
that after an explosion dissociation occurs, but that all the con- 
stituents do not recombine, and are therefore available for further 
evolution of heat—that is to say, in a gas engine a considerable 
percentage of waste heat passes away by the exhaust, not in the 
form of heated, but in the form of uncombined gases. 

Gas engine makers might compound their engines, using the 
second cylinder for a suitable mixture of fresh air and gas and 
exhaust products. 

Possibly Otto knew of this when he used some of the so-called 
spent gases to mix with each fresh charge in his engine. 

It should be understood that these curves of tempera- 
ture are calculated from the observed pressures, and therefore 
give no clue to the real temperatures which obtain in hetero- 





geneous mixtures, it being evident that dissociation takes place 

with the weaker mixtures to almost the same amount as with the 

stronger. GEO. C. Cooper, 
Dundee, October 22nd, 





LOCOMOTIVES FOR INDIA, 


Sir,—I have read with much interest the article in your last issue 
on ** Locomotives for India.” 

It is now a matter of past history that when ordering in 
September, 1901, forty locomotives from foreign manufacturers, the 
East Indian Railway Board utterly failed to gauge the value of the 
foreign promise of delivery, The chairman complacently stated in 
a letter to the 7/mes that his Board had “ ensured” a cf 
the engines in forty-six weeks, /.e., by August last. Not one of 
them was delivered up to the middle of October—probably nong 
are delivered yet. You ask what Sir Richard Strachey now thinks 
of his letter. His thoughts, Sir, he will probably keep to himself 
and will neither personally nor by his secretary—to whom you 
appear to have been courteously referred by the Secretary of State 
for India—publish them in the newspapers. People are not in tho 
habit of proclaiming their mistakes to the world, and besides, no 
confession or explanation would alter the fact that the foreign tirm 
in their perhaps excusable ignorance, made a promise that was 
impossible of fulfilment, and that the Kast Indian Board of Directors 
had neither the wit nor the knowledge needed to recognise the 
impossibility. 

But the chairman claimed not only a saving of thirty-nine weeks 
in time, but also a saving of £30,000 in money by purchasing these 
forty locomotives ‘‘from foreign manufacturers in preference to 
British.” Time has already shown the saving of thirty-nine weeks 
to be an illusion, it is too early yet to discover how much of the 
£30,000 is actually money saved, and how much is as illusory gs 
the estimated economy in time. Early delivery was appraised at 
so high a value, that unless the appraisement was as worthless as 
the prophecy, part of the £30,000 must already be written off for 
loss occasioned by the delay in delivery. This, however, may 
possibly be recovered by the tines provided for in the contract. 

There remains the question of the actual comparative value of 
the foreign and the similar British engines referred to in your 
article when regarded as machines designed to serve’ the 
same purpose, and this can only be determined after two or three 
years’ service in the ordinary traffic of the line. Time quickly 
passes, and I venture to suggest that it would be greatly to 
the advantage of all concerned if you would press for ful! and 
impartial reports at the end, say, of one, two, and three years, of the 
comparative behaviour of these engines under traffic. After al! that 
has been said and written on both sides of this subject, such reports 
would prove invaluable by substitating ascertained facts for 
unprofitable and often prejudiced speculation, 

In regard to the particular competition of September, 190], 
between British and foreign manufacturers for the forty East 
Indian locomotives, it is well known that at that time the conditions 
of trade both in this country and on the Continent were exceptional, 
Here the locomotive works were unprecedentedly full of orders, 
while the competing forcign firms were almost standing for want 
of work. It would seem that the conditions are now getting 
equalised, for within the last fortnight a British firm hus secured 
a contract from the Japanese Government for thirty locomotives 
in competition with several American and German as well as 
British firms. 

The East Indian Railway contract, around which so much con- 
troversy has raged, has therefore no value asa precedent. Pro- 
bably the worst mischief resulting from the acton of some of the 
Indian Boards has developed in quite anotber and unlooked-for 
direction. The narrow ‘ Little England ” spirit evinced by some 
of them at a time when our grave difficulties in South Africa were 
surring to their lowest depths the loyalty and patriotism of most 
Englishmen, rendered these companies extremely unpopular in 
many influential circles, and the unpopularity found some expres- 
sion in the market prices of their stocks. Another and a much 
more serious result which is felt at the present time is that the 
difficulty of obtaining employment for reservists is greatly increased 
by the comparative slackness of trade in some of the locomotive 
and carriage works, a slackness which is to a large extent due to 
these Indian orders having been sent abroad. 

Numbers of men from the locomotive shops, and frow the 
carriage and wagon-building works of this country, volunteered 
for South Africa. During their absence their families were cared 
for, and on their return most of them have been taken back to 
their old places. The addition of the lost Indian orders to the 
present trade would have enabled the manufacturers to take on 
many more reservists than they now find it possible to engage. 

London, November 5th. Briton. 





DINNER TO MR. BROWN, C.M.G, 


S1r,—-Adverting to your correspondent’s valued contribution to 
THE ENGINEER, I notice one slight omission, which no doubt is not 
his fault. 

The Committee appointed to organise the complimentary dinner 
to Mr. J, Brown, C.M.G., consisted of Messrs. Westhoven, Rigby, 
and myself. R, O, WYNNE-ROBERTS, 

Waterworks Department, Water Engineer. 

678, Long-street, Capetown, 
October 14th. 








Tue DUNDERLAND.—In the course of our description of this 
locomotive, published in our last impression, we said that “little 
Sunday woultaned done.” We are requested by the builders, Kerr, 
Stuart and Co., Limited, to say that no Sunday work whatever 
was done. 

Roya. INsTITUTION.—The annual course of Christmas lectures, 
specially adapted to young people, at the Royal Institution, will be 
delivered by Professor H. 8. Hele-Shaw, LL.D., F.R.S., Professor of 
Engineering in University College, Liverpool, whose subject is :— 
‘“‘ Locomotion: On the Earth ; Through the Water; In the Air. 
The first lecture will take place on Saturday, December 27th, at 
three o'clock, and the remaining lectures will be delivered on 
December 30th, 1902, and on January Ist, 3rd, 6th, and Sth, 
1903. 

A Smart Preck OF ENGINEERING.—Owing to an unfortunate 
mishap to the Netherton Canal tunnel, due to underground 
pressure, the traffic on the Birmingham Canal Navigation Com- 
pany’s usual route to the west side of the tunnel has been stopped, 
and, in addition, the supply of water to keep up the levels is also 
cut off, the traffic having to be sent round by a circuitous route. 
In a few days it was found that the only available supply of water 
was rapidly becoming exhausted, and it became necessary to put 
in some provision whereby the water could be pumped back again 
from the lower to the upper levels, two powerful pumps, each to 
raise 75,000 gallons per hour, being immediately required. The 
Canal Company approached Messrs. Joseph Evans and Sons, of 
Wolverhampton, and the firm undertook to supply the necessary 
pumping engines, The order was placed with them on October 
27th, and the first pump was despatched from the works on the 
night of October 28th; the second pump was despatched on 
October 30th, and the whole of the installation, including boilers, 
pipes, &c., was completed and set to work by November 2nd, just 
in time to come into operation as the supply reservoir was 
exhausted, thus avoiding an entire stoppage of the traffic. ‘This 
prompt delivery shows that there are firms of engineers in this 
country who are capable of doing quick work, and that it is not 
necessary to call upon Am2rica or any other country for assistance 
in emergencies of this kind, 














PERERA Ree 


ATR tee 5 RTP 





OF REO EY OA FOE SR NNR aye of 





Nov. 7, 1902 


THE ENGINEER 


443 














RAILWAY MATTERS. 


Rarway traffic began through the new Chislehurst 
tunnel on Monday morning. The old tunnel wil! again be in use 


shortly. 

Tur experiments on the North-Eastern Railway with 
oil fuel for locomotives are said to have been successful, and 
depits will now be needed for storage of liquid fuel for both 
locomotives and steamers, 


Tux death is announced at Bournemouth of Mr. William 
Lister Newcombe, who was general manager of the Midland Rail- 
way from 1857 to 1860, London manager from 1860 to 1866, and 
chief goods manager to 1887, when be retired. 


Tur Mexican National Railroad Company is making 
rapid progress with the work of changing the gauge of that road 
from narrow to standard. This company has ordered seventy 
standard gauge Iccomotives, and a large number of them have been 
delivered, 

Tue adjourned inquiry of the Light Railway Com- 
missioners was held last Friday at Harrow, to consider the Middle- 
sex County Council tramway scheme for Harrow. After hearing 
witnesses called by Mr. Balfour Browne for the promoters, the 
Commissioners threw out the scheme as far as it related to the 
Harrow district. 


Tue mileage of railways open for traffic in the United 
Kingdom at the end of last year was 22,078, against 21,855 in 
1900. The capital of the companies was £1,195,564,478, the 
receipts £106,558,815, and the working expenditure £67,489,739, 
leaving £39,069,076 ne: earnings. The proportion of net earnings 
to capital was, therefore, 3-27 per cent. 

Commencina with the New Year, a scheme of decen- 
tralisation similar to that adopted in the passenger department of 
the Midland Railway will be applied to the goods department, and 
that much of the executive work now devolving upon the goods 
manager's department at Derby will be relegated to the several 
district officers, who will shortly be a»pointed, with head-quarters 
at the principal centres, 


Tris reported that the directors of the London, Brighton 
and South Coast Railway have decided to apply to Parliament 
next session for powers to continue the widening of their main 
line trom Baleombe right iato Brighton. This means that if 
parliamentary sanction is obtained, there will be a four-track 
road the whole way between London and Brighton, and the 
necessary work, it is estimated, could be completed within three 
years. 

Ir is reported that the North-Eastern Railway Com- 
pany is about to introduce the motor car into railway work, with a 
view of meeting the competition of electric trams. The company 
has ordered some powerful petrol cars of the Napier type, to each 
of which it is proposed to attach one or more “trailers,” thus pro- 
viding a service of light, frequent trains, such as is caoalied to 
compete with electric tramway services. It is not at present 
announced on what section of the North-Eastern system the motor 
car trains are to be used. 


Tue numbers of passengers carried by the railways of 
the United Kingdom last year were :—First-c'ass, 34,622,000 ; 
second-class, 68,855,000; third-class, 1,068,919,000; _ total, 
1,172,396,000, as compared with 1,142,277,000 in 1900, The 
figures indicate an increased tendency on the part of the public 
to travel second-class on the longer journeys, whilst the numbers 
travelling in that class on shorter journeys, other than season 
ticket-holders, are diminishing. The number of season ticket 
holders in 1901 was 1,879,136, as against 1,749,804 in 1900. 


A CONFERENCE of delegates representing all grades of 
the North-Eastern Railway servants has settled the final draft of 
a proposed old-age pension schéme preparatory to its being sub- 
mitted to the general tody of the men before being presented to 
the directors for their approval, It is proposed to have two scales 
of benefit payment. The pensions are proposed to be 10s. and 15s. 
weekly, according to payment, at the age of sixty-five or earlier 
on the completion of a certain per'od of service, at the option of 
the employé. It is proposed that the company shall contribute a 
‘um varying according to the men’s subscriptions. 


Durie the year 1901 there were opened 576 miles of 
railway in India, bringing the total mileage open at the close of 
the year up to 25,373 miles. Five more miles were opened b 
Apnil 30th last, making 25,378 miles open on May Ist, of which 
14,057 were on the ‘bit. 6in. gauge, 10,511 on the metre, or 
3ft. 3gin., and 810 on narrower gauges. Steam tramways running 
outside municipal limits are included in these figures, as they are 
now treated as light railways. Sanction was given during 1901 
to the construction of 715 miles of railway, making up a tetal of 
= miles sanctioned, and still to be constructed on December 31st 
AST, 


Tue Annual Report to the Board of Trade on the result 
of the working of the railways of the United Kingdom during the 
year 1901 points out that iu 1900, largely owing to the abnormal 
prices paid for fuel, the proportion borne by the total expenditure 
to the total receipts was the greatest hitherto recorded. In 1901, 
in — of the decrease in the market value of coal, the amounts 
paid for coal by the leading railway companies were generally as 
great as in the previous year; the net receipts were even lower 
than in the previous year. With regard to capital, it appears that 
the total amount returned as paid up at the close of 1901 was 1196 
million pounds, 


In a paper recently read on “ Possibilities in American 
Locomotive Design,” Professor Gass looks forward to an engine 
capable of exerting even greater power than the modern engine. 
He predicts that it will be automatically supplied with fuel ; its 
thermodynamic performance will be made high through the adop- 
tion of compound cylinders, and its mechanical action perfect 
through the balancing of its reciprocating parts. With such a 
locomotive, and with a track which is in keeping with the improved 
action of the locomotive, says the author, the present generation 
will not need to blush when called upon to give over its responsi- 
bilities to that which is to follow. 


_Tue intramural railway for the St. Louis Exhibition 
will be a third-rail electric line, 9-66 miles long, and will traverse 
the Exhibition grounds in three loops of widening circumference, 
which coincide at three entrances each. In the third-rail system 
to be employed, power will be suppliéd to the motors from a steel 
rail outside the road on which the car wheels run, contact with this 
trolley line being supplied by a metal shoe, which slides along it. 
It is designed to elevate the road over all crossings, roads, and 
avenues, where a. Where this is not possible, the third rail 
will be buried between the line, the same as an underground 
trolley, contact being gained through a slot. 


Tue South-Eastern and Chatham Railway announce a 
still further improvement in their services between Paris and 
London, The first service from Paris v4 Boulogne and Folkestone 
now leaves the Gare du Nord at 8.40 a.m., being an acceleration of 
twenty-five minutes. There will be no alteration in the arrival 
_ at Charing Cross, viz., 3.45 p.m. Passengers leaving the 
th ench capital in the morning will thus be in plenty of time tocatch 

e afternoon and evening express trains to provincial towns. The 
corridor dining car express service between London and Paris will 
Pte daily throughout the winter, the journey taking less than seven 

ours, The trains leave Charing Cross at 3.20 p.m., and Paris at 


4pm L * 
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NOTES AND MEMORANDA. 


Stackness of work has necessitated the discharge of a 
considerable number of hands from the Germania shipyard at 
Kiel. 


To light Westbourne-terrace, Paddington, with electric 
arc lamps costs £420 a year. The Borough Council now proposes 
to substitute incandescent burners, and so effect an annual saving 
of £253. 

Ir is satisfactory to learn that for the first time 
English motor-car builders will be represented in the annual 
exhibition of the Automobile Club of France, to be held in 
December, 


Tue annual run of the Automobile Club, celebrating the 
passing of the 1896 Act, is to take place to-morrow—Saturday. 
The objective is to be Oxford. Lunch is tobe taken at Reading 
on the way down. 


Durinc October twenty-four vessels, aggregating 
40,000 tons, were launched at the Clyde shipbuilding yards. New 
York placed totals of 42,000 tons. ‘I'he rumour is again afloat that 
one Cunarder is to be built on the Clyde and another on the ‘Tyne 
or at Barrow. 


THe scheme of naval expansion adopted by the 
Japanese Cabinet involves an annual outlay of 16,500,000 yen 
spread over ten years from 1904, It provides, among other things, 
for thé construction of three new battleships, three large armoured 
cruisers, and two smaller cruisers. 


Srpesuip is one of the most serious vices which motor 
cars are subject to, and we are glad to note that the Automobile 
Club are about to grapple with it by inducing inventors to submit 
new methods for its prevention. A handsome prize is to be offered, 
and the competing inventions will be put through an exhaustive 
trial. 


Tue Russian Minister of Finance has found the main- 
tenance of the celebrated ice breaker Yermak so unprofitable that 
he has proposed to the Minister of Marine that she should be en- 
rolled as a vessel of the Imperial Navy. The proposal has been 
accepted on principle, and a committee of experts is now sitting to 
decide as to how the vesel may be best utilised in the Navy. 


Ir is stated inthe November number of the Quarterly 
Lifeboat Journal, issued by the Royal National Lifeboat Institu- 
tion, that the society has now 287 lifeboats under its charge, and 
during the past yearit granted rewards for saving 490 lives from 
shipwrecks on our coast. The expenditure of the Institution last 
year largely exceeded its ordinary income. 


Tue keel of the Russian battleship Plawa was laid on 
Saturday at the Baltic Dockyard. The new vessel is 397ft. in 
length, with a beam of 7dft., and a draught of 26ft. She will 
have a displacement of 13,550 tons, and engines of 16,000 indi- 
cated horse-power, and is expected to attain a speed of 18 knots. 
She has for sisters the Alexander III., Borodino, Sonveroff, and 
Orel. 


Durine the three months ending September 30th, 
9622 vessels, measuring 1,294,541 net register tons, used the North 
Sea and Baltic Canal, against 9671 ships and 1,293,385 tons in the 
same period of 1901, and the dues collected amounted to 614,200 
marks, against 618,178 marks, For the month of September alone 
the figures were: 3360 vessels, 443,063 tons, and 211,190 marks ; 
— 2925 ships, 431,126 tons, and 206,317 marks in September, 
1901, 


Tue electrical engineers of the General Post-office are 
experimenting with an invention in which the principle of the 
typewriter is adapted to the “‘ receiving” purposes of the tele- 
graph, obviating the necessity for the great staffs of writers who 
are now necessary on the main or trunk services. In the apparatus 
the rate at which messages can be “ received” is nothing short of 
that at which a typewriter can be madeto keep the record ; that is 
to say, as rapidly as a first-class writing machine can be made to 
operate when actuated by an electric motor. 


Wirn regard to the new Scout class of vessels, Mr. 
Arnold-Forster, in a printed reply, has informed Sir John Colomb 
that designs have been received from several firms, and orders for 
four ships of the new class have been placed with four of them, 
conditional upon certain modifications being accepted by them. A 
speed of 25 knots will be obtained. The armament will consist of 
ten 12-pounder and eight small automatic guns, The coal supplied 
will be sufficient for 3000 knots at ten knots speed. The exact 
dimensions of the displacements have not been determined finally. 


AN experiment of great importance to the home 
cotton industry is now being conducted at the Throstle Bank Mill, 
Hyde, near Manchester. It is the practical test, on a scale large 
enough to be decisive, of the utility of the Northrop automatic 
loom under English conditions, About 400 of the 500 looms 
already delivered from America are now erected in the Throstle 
Bank weaving shed, and about 120 of these are running. The 
looms are of three sizes—32in., 36in., and 40in. reed-space, and 
the 32in. and 40in. looms are running at a speed of 185 picks a 
minute. 


THE report on the condition of the metropolitan water 
supply during the month of September, 1902, by the Water 
Examiner appointed under the Metropolis Water Act, 1871, states 
that the average daily supply delivered from the Thames during 
the month was 130,636,150 gallons; from the Lea, 30,079,278 
gallons ; from springs and wells, 58,738,994 gallons ; from ponds 
at Hampstead and Highgate, 211,775 gallons. The daily total 
was, therefore, 319,716,197 gallons for a population estimated at 
6,411,793, representing a daily consumption per head of 34-27 
gallons for all purposes, 


Water purification by ozonised air after the Vosmaer- 
Lebret process is being worked at two places in Holland, Schiedam, 
and Nieuwerslius, near Amsterdam. ‘The coarse impurities in the 
water are removed by a rapid filter, and the water is then pumped 
into the top of the ozonisation tank, whence it flows out at the 
bottom and into a storage tank. One of the plants is said to have 
a capacity of 5000 to gallons per hour, working a surface 
water of poor quality. The ozonised air, which is bubbled through 
the purification tank, is produced by silent discharges of electricity 
at 10,000 volts in a special apparatus. 


Tuer surplus revenue from the Glasgow International 
Exhibition of last year, which by some Glaswegians was estimated 
at no less a sum than £100,000, seems likely to fall short of that 
figure by £50,000 or £60,000, At present the executive has a 
balance of £34,000, setting aside £1000 for claims still to be met, 
and including £3060 derived from the sale of building material. If 
this last item is increased by when the ground is entirely 
cleared the total surplus will be in round figures £40,000. The 
Exhibition of 1888, which was a less yo success than that of 
last year, realised a surplus of over £50, 


THE celebration of the centenary of the Royal Philo- 
sophical Society of —— takes place next week. A conversa- 
zione has been arranged for the 12th, to be held in the splendid 
new Art Palace in Kelvingrove Park, and a banquet takes place in 
the Warden Hotel on the 13th. Professor Bennett, the secretary 
of the Society, says that ‘‘the Council desire to mark the import- 
ance of the occasion by making these functions the grandest of the 
kind in the history of the Society.” Delegates to the celebration 
are expected to be numerous, and already many of the most 
distinguished men have been appointed to represent the principal 
learned societies and institutions throughout the kingdom. 





MISCELLANEA. 


Tue Corporation of Belfast have accepted Mr. Andrew 
ves il offer of £15,000 towards the erection of three branch 
ibraries, 


THE officials of the Atlantic Steamship Trust have 
confirmed the report that a special South African service is being 
organised, Six vessels of the White Star Line will be devoted to 
the new service to Capetown. 


Tue Barrow Hematite Steel Company has officially 
announced the erection of new blast engines for their furnaces, 
They will be of the vertical type from the latest American patterns 
and improvements, but they will be made by an English firm. 


WE understand that at the next show of the Bath and 
West and Southern Counties Society a silver and a bronze medal 
will be offered by the Society for the most efficient application of 
mechanical power—to be shown in actual use—for driving mowing 
and reaping machines, 


At a meeting of the Belfast Harbours Board on Tuesday, 
it was announced that at the present time fourteen steamers, with 
a total tonnage of 102,233 tons, are being fitted up or undergoing 
repair at the local shipbuilding yards, ‘I'he majority of the vessels 
belong to the shipping combination. This constitutes a record in 
the history of the port. 


A FEw days ago a motor cyclist at York, who was 
summoned for driving his machine at a greater speed than 12 miles 
an hour, succeeded in having the summons dismissed on the 

round that, no authorised printed copy of the —— having 
een put in, the Bench had no legal evidence that 12 miles an hour 
was the limit of speed allowed. 


An order has been received at Pembroke Dockyard 
directing the laying down of a new cruiser of the Duke of Edinburgh 
class. ‘I'ne vessel, which will be intermediate in size between the 
cruisers of the Monmouth and Drake classes, will have a léngth 
between perpendiculars of 480ft., and an extreme breadth of 74ft, 
A similar vessel is to be ordered by contract. 


In the case of the new first-class cruisers building for 
the British Government penalties for late delivery are to 
stringently enforced. The private shipbuilders concerned have 
just received an official notification to this effect. The penalty for 
late delivery is fixed at £40 per day, and £20 per day for excess 
time over the ten weeks allowed for running trials. 


Tue Bath and West of England Agricultural Society, 
whose sphere of operations has hitherto been confined to the area 
denoted by its title, seems now disposed to go further afield. It is 
stated that negotiations are in progress with the Leicester Town 
Council for the holding of the 1904 show in this town. A sum of 
£800 and a space of fifty acres for the showyard are requisite. 


WE understand that the Bahia Municipality are erecting 
three destructor plants to the patents and designs of W. Price 
Abell, M. Inst. C.E., of Duffield, Derby. The special features of 
these furnaces consist mainly of a spreader for opening up the 
refuse, combined with a novel form of combustion chamber, 
wherein the unburnt carbon flecks are retained until consumed. 


A NEw line of steamers is about to commence operations 
between Mexican Gulf ports and Delagoa Bay. The proprietors 
are the Lingham Timber and Trading Company, Limited, of London 
and Johannesburg. The first boat, a finely modelled screw steam- 
ship called the Oakwood, was launched from the yard of the 
builders, the Northumberland Shipbuilding Company, Limited, 
Howden-on-Tyne, last Saturday. 


A REPORT has been issued by Attorney-General Knox to 
the President of the United States on the legality of the rights of 
the French Company to the Panama Canal. Mr. Knox, who 
visited Paris and personally examined the title deeds of the com- 
pany, says he can find no flaw in them, and that by purchasing 
the company’s rights the United States will meet with no legal 
difficulty in constructing the canal. 


Tue South of France produces three kinds of bauxite— 
ferruginous, aluminous, and the spotted variety. The demand for 
the first is small, although it contains 60 per cent. of oxide of iron. 
Alaminous bauxite, which can be cut with a knife, is much sought 
after, especially when it contains a high percentage of aluminium, 
little iron, and no silica ; it is mined in the district of Baux, is said to 
contain a minimum of 60 per cent. of alumine, anda maximum of 
3 per cent. of silica. 

THE proposed deepening of Southampton Water was 
di d ata ting of the Southampton Harbour Board on 
Tuesday, and it was decided that steps should be taken to pro- 
mote a Bill in Parliament to obtain the necessary powers and to 
borrow £100,000 for the purpose. In the course of the discussion 
it was stated that the American Line was asking for the deepening 
of Southampton Water, and was prepared to arrange for a bi-weekly 
service to the States. 


His Masesty’s battleship Hood, which broke her 
rudder in Argostoli Harbour during the recent manceuvres, arrived 
at Devonport the other day, having covered 2035 miles in six days 
without a rudder. It was found that it could not be repaired at 
Malta, and that it would be necessary to fit a new one, which must 
be cast in England. She maintained an average speed of nearly 
thirteen knots an hour without a rudder in a heavy sea, continually 
being twisted round out of her course. The Hood was convoyed 
by cruisers, 

A COMMENDABLE scheme to encourage study among the 
ounger generation of engineers is being introduced by Andrew 
andyside and Co., Limited, who have made arrangements for 

a number of their apprentices to attend evening classes in pres- 
cribed subjects at the Derby Technical College, and in order to 
encourage them are peying half the fees and purchasing the neces- 
sary instruments and books for each apprentice for a term of three 
years. Apprentices who the prescribed examinations will 
receive increased wages and be allowed to retain the instruments 
purchased for them. 


THE question of preserving the calorific properties of 
coal by immersion has been engaging the attention of the 
Admiralty, and the Admira]-Superintendent at Portsmouth, after 
conferring with the Admiralty chemist and other officers, has been 
requested to report as to whether it is recommended to conduct 
experiments to ascertain the results of storage under water ; if 
so, to what extent, and whether, by immersion on shore in a tank 
or well, or afloat by sinking a lighter full of coal, is recommended ; 
whether it is proposed that the experiments should be carried out ; 
whether wetted coal is considered dangerous for issue to ships, 
and is it considered that coal soimmersed would require to be dried 
before issue, and, if so, how it is proposed to do this, 


Tue Westminster City Council, at its meeting yester- 
day, had placed before it a scheme prepared by Sir J. Wolfe-Barry 
for the construction of a bridge across the Strand at the bottom 
of Wellington-street, having a gradient on the south side of the 
Strand, so as to enable north and south traffic to pass indepen- 
dently of the east and west traffic. Sir John’s solution of the 
problem is to make a street adjoining Wellington-street on its 
western side, starting from Tavistock-street, which would rise 
from that point at a gradient of about 1 in 30, to construct a 
bridge across the Strand, with a headway of about 16ft. 6in., and 
to continue the roadway on the line of Lancaster-place, which 
should fall ata gradient of about 1 in 20 to 1 -in 30, and join 
Waterloo Bridge at its northern end, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


A 1A.—F. A. BrockHAvs, 7, Kumpfgasse, Vienna I, 
HINA.—KELLY AND WALSH, LimiTED, Shanghai and Hong Kong. 
FRANCR.—BovvEao AND CHEVILLET, Rue dela Banque, Paris, 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 
F, A. BrocKHAvs, Leipsic ; A. TwerTmxver, Leipsic, 
INDIA.—A. J. Compripar AND Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscHER anv Co., 807, Corso, Rome ; Bocca Frurzs, Turin. 
JAPAN.—KELLY anp Was, Limitep, Yokohama. 
Z. P. Maruya AND Co., IL, Nihonbashi Tori Banch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. ; 
8. AFRICA.—W™. Dawson & Sons, Limirep, Bam's Buildings, Capetown. 
? GorDoN AND GorcH, Long-street, Capetown, 

R. A. THOMPSON AND Co., 88, Loop-street, Capetown, 

J. C. Jura anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON AND Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. Taompson AND Co., 180, Pitt-street, Sydney ; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron AND Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, 8t. James-street, Montreal. 

Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—IntTERNATIONAL News Co., 88 and 85, 

Duane-street, New York ; SunscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kag ty anp Watsn, Limirap, Singapore. 
CEYLON.—W1sAvaRTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Ewarveer can be had, by order, from any newsagent in town or 


= at the various railway stations; or it can, if preferred, be 


try, 
scapliod direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) .. 20 14s. 64. 
Yearly (including two double numbers) .. £1 9. Od. 


Ciorm Reapixe Cases, to hold six issues, 2s, 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tux Enoinger, and 
accompanied by letter of advice to the Publisher. 

Tan Paper Copiss. Tuick Paper Corres. 
1 Os, 


Half-yearly £0 188. Od.| Half-yearly .. .. 8d. 

Yearly .. . «- £1 168, Od.| Yearly .. .. .. £2 Os. 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 


inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All e: ‘weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be Inserted unless delivered before 
Six o’clock on Thursday evening; end, in co. equence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not iater than Ten o'clock on Wednesday morning in 
each week. 


Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Bydney White; all other 
letters to be addressed to the Bditor of Tus ENcIneEr. 


Telegraphic Address, ‘‘ ENGINBER NEWSPAPER, LONDON.” 








PUBLISHER'S NOTICES. 


*,* Latest TYPES OF THE BRITISH FLERT.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, ake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s, 1d. 








*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
ip can be remedied by obtaining the paper direct from 
this office, 














CONTENTS. 

Tux Enoineer, 7th November, 1902. PAGE 
Sout AFRICA FROM AN ENGINEER'S Pornt or Virw. No. IX. . 433 
HIGH-SPEED CHANNEL STREAMERS .. .. .. .. ee ee 433 
THe ELBeRreLD Suspension Ratiway.. (Illustrated.) .. . 435 
THE INSTITUTION OF MRCHANICAL ENGINEERS .. ee 426 
Enxoinrers’ Beancn or THE Navy a ee Oe ee 437 
CaRRON AND OTHER FALKIRK I[RONWORKS PAsT AND PRESENT .. 438 
Tar Boutrincu Case .. 439 
AkRONAUTICS AND WAR... 440 
ADJUSTABLE DRAWING Desk : 440 
LEEDS ASSOCIATION OF ENGINEERS. .. .. .. «2 -- ee + -. 440 

LETIERS TO THE EpITor—Rail Ring Tractor—Water Supply —Heat 
Balance in the Gas Engine—Locomotives for India .. ..  .. 442 
RaILWway MATTERS ce Mae eee “ae 'Se. «at be ec, ce ver SiR 
NoTES AND MEMORANDA ree 
MISCELLANEA .. .. 2... nae abe aly ving aise Ae > we 443 
Lamar ING ARTICLES—Railway Accidents in the United States . 445 
German Boiler Industry —Enginecring Discussions + 446 
French Traffic and the Simplon . .. .. .. .. «. 447 
THE AUSTRIAN BaTTLesnip BakgNeurG. (Ilustrated.) 447 
Booke RMMWM cyt AOA as Seek cs oc “de xc 47 
Two Spgctat. Macuine Toors. (Ilustrated.) .. 448 
Naw South Wares RamLways AND TRAMWAY .. 448 
CONSTRUCTION OF ACKTYLENR GENERATORS... 449 
A New Harrow. (Iustrated.) fet 450 
Dockyamp-Norme .. 4 0. de “as oe 451 
Tue INstrrution oF Crvit, ENGINEERS .. Roe, a a 
A New BRICK-MAKING PROCESS .. 2.0 0c) «200. ee es ee ee 452 
OaTALOGUMB A S27 do AS capes Nok vee be we | Se “de ee se 48 
Ou. Motor Cars or 1902. (Ilustrated.) .. 453 
AMERICAN ENGINEERING NEWS 2 We 454 
AUSTRALIAN Nores 454 


Tuk Tron, CoaL, AND GENERAL TRADES OF BIRMINGHAM, WOLVER- 





_.__ HAMPTON, AND OTHER DISTRICTS... .. . 454 
NoTks FROM LANCASHIRE .. .. .. ... . 454 
Tue SHerriEtp District .. . 455 
Nortu or ENGLAND Be Ae a le ae 
Notes From SCOTLAND ioe Ger dee Werired . ce. 00. de j067 (obi Sew 
WALES AND ADJOINING COUNTIES |. 1. 1. 1. 2... . 456 
Newport HaRBoUR CoMMISSIONERS’ WEEKLY TRADE REPORT 456 
AMERICAN NoTES .. .. .. eR a ar er ee eee 456 
TRrave AND Business ANNOUNCEMENTS .. 456 
Notes FRoM GERMANY,. ae, “6: 40 . 457 
THE Patent JOURNAL... Bi ca ee 40 


SELECTED AMERICAN PATENTS. “(ilustrated.) 2. 458 


PaRaoraPHs—The Dunderland, 442—Royal Institution, 442—A Smart 
Piece of Engineering, 442—‘ More ‘Trade Union Litigation,” 448— 
Yorkshire College Engineering Society, 451—Output of the United 
States Steel Corporation, 451—The Institution of Junior Engineers, 
451—Chevres Electric Power Supply, 452—Institution of Engincers 


and Shipbuilders in Scotland, 452—More Haste Less Speed, 546. 


TO CORRESPONDENTS. 


sa In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters oy inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a /xrge 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

sa All letters intended for insertionin Tux E , Or taining 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof oy good faith. No notice 
whatever can be taken of y icati 

47 =We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Woop Screws.—We cannot say with any certainty ; possibly Greenwood 
and Batley, of Leeds. 

W. G. B. (Whitchurch).—We published a two-page woodcut on June 8th, 
1900, but no drawings. 

Brakk&.—The name of pit cage brakes is legion | Nearly all cages are 
fitted with them. Accidents happen generally from their failure to 
act, not from their absence, 

Waite Iron (Newcastle-on-Tyne).—You have not made your meaning 
clear. We presume that you refer to malleable castings, but they are 
not usually made of white iron, but of good grey pig. If you will state 
the facts more fully we shall be happy to advise you further. 

M. E (Montrose).—Brass finishing is not a dangerous trade when 
properly carried on in well-ventilated shops. Personal cleanliness is 
essential. and particular care must be taken not to eat until the hands 
and face have been carefully washed ; if a moustache is wora. it must 
be carefully cleansed before eating cr drinking. ‘’ Dangerous Trades ” 











is a large book published by Murray, Albemarle-street, Loudon. 
INQUIRIES. 
MICHELSON’S PACKING. 
Sir,—-Can any reader tell me where Michelson’s packing is to be 
obtained ? 
November 6th. J. F. 
COAL DRYING, 
SIR 


I wish to obtain an apparatus for drying coal broken into small 
f ‘ 


pieces. Can readers say where such plant may be pur- 


chased 
November 6th. 


wy of your 





B, P. 





AIR INJECTOR. 

Ser,—Can any reader give me the name and address of the maker or 
makers of Wippermann and Lewis's a'r injector, for applying to the air 
vessel of a force puinp 

November 5th. TF. J. €. 











MEETINGS NEXT WEEK. 


Tue InstiTuTE OF SANITARY ENGINEERS.— Wednesday, November 12th. 
Meetings :—General Purposes and Finance Committee at 4 p m ; Election 
Committee at 5.15 p.m.; Council Meeting at 7 pm. 

InsTiTUTR OF MARINE ENoIneERS.—Monday, November 10th, at 8 p m. 
Papers, ‘“‘ Standardising of Pipe Flanges;” ‘Ship Electric Lighting.” 
J. R. Ruthven (Convener, Papers and Discussions Committee). 

Tux Institution oF Civic ENGINEERS.—Tuesday, November 11th, at 
S p.m. Ordinary meeting. Paper to be discussed, ‘‘ Electric Tram- 
ways,” by Charles Hopkinson, Bertram Hopkinson, and Ernest Talbot. 

CLEV8LAND INsTITUTION OF ENGINEERS.—Tuesday, November llth, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical 
Society, Corporation-road, Middlesbrough. Paper, ‘‘The Manufacture 
of Weldless Chains,” by Mr Alexander G Strathern. 

Tue Institution or Civit ENGINEERS: NEWCASTLE-UPON-TYNE Asso- 
CIATION OF STUDENTS.—Wednesday, November 12th, at 7.30 p.m., in the 
Geological Lecture-room of the Durham College of Science. Address on 
* American Railroads, their Rolling Stock, and Methods of Working,” by 
the President, Mr. Wilson Worsdell. 








DEATHS. 
On the 19th ult, at Nicosia, Cyprus, Joan Houseman Hvutcuenson, 
C.E., M.I.C.E., aged eighty-one. 
On the 29th ult., suddenly, at the Palace Hotel, Aberdeen, Tuomas 
Artaur Arrot, of Arrol's Bridge and Roof Company, Limited, aged 
fifty years. 


THE ENGINEER. 


NOVEMBER 7, 1902. 




















RAILWAY ACCIDENTS IN THE UNITED STATES. 


Aw old Italian proverb tells the world that “ he who 
goes slowly goes safely.” ‘It is a matter of common 
knowledge that the converse is also true —he who goes 
in a hurry runs risks. The proposition is true not 
only of locomotion, but of many of the most im- 
portant affairs of life. Careers have suffered ship- 
wreck ere now because of a precipitate act; and 
furious driving has resulted in wounds and death. 
It may be taken as certain that in most of the affairs 
of this life speed involves risk. It may be, and 
often is, worth while to incur the risk ; but the risk 
is there all the same. The proposition is peculiarly 
true of railway traffic, although not in the more 
obvious sense—that is to say, it is not much more 
dangerous to travel at 70 miles an hour than it is to 
travel at half that speed. But many other things 
besides locomotion may be hurried in railway 
management. It is a fact worth noting that safety 
can only be secured in combination with hurry at a 
considerable expenditure of money. The connection 
may not be quite clear at first sight, but it exists 
nevertheless. 

In this country our railway traflic is worked with 
a minimum of accident. Indeed, it has been said 
with much truth, that it is infinitely safer to spend 
a day in an ess train than it is to walk about 
the streets of London for an hour. But this 
immunity is secured at a certain sacrifice of time 
and money. The travelling public often grumble at 
delays which are enforced in the interests of safety. 
We are twitted with the fact that in the United 
States “they hurry up” and expedite traffic in a 
way worthy of imitation here. We have been at 
some pains to explain that the peculiarities of 





American transport which are regarded as desirable, 
are brought about by a neglect of precautions on 
which the Legislature of this country has insisted. 
The working of traffic on the United States lines 
may be the smartest in the world; we have every 
reason to believe that it is the most dangerous. It 
is a favourite theory with some worthy people that 
the officers of English railway companies never go 
anywhere or learn anything. Nothing can be 
further from the truth. To say nothing of the fact 
that more than one of our locomotive superintendents 
has had a prolonged experience on American and 
colonial lines it should be known that leading 
officials constantly go abroad, simply to learn. In 
our pages will be found from week to week a most 
valuable report on United States railways. It is 
difficult to read the report and think that anything 
remains to be said about the railway system 
of the United States—at all events, as regards its 
principal features. We have now before us another 
paper which deals with one aspect of the working of 
American railways which has been scarcely touched 
upon by Lt.-Col. Constable. This paper is a report 
prepared by Mr. Walker, of Crewe, for the informa- 
tion of the directors of the London and North- 
Western Railway Company. We have read it with 
the more pleasure that it confirms the accuracy of 
statements which we have made, and which have 
not been accepted as true. Mr. Walker has confined 
his attention to accidents and casualties, and he 
shows very clearly that the desire to hurry—or, to 
use an expressive Americanism, ‘“ hustle ” — has 
results which are simply appalling to British ears. 
Dealing with accidents to employés, Mr. Walker 
points out that in the United Kingdom there are 
2635 men employed per 100 miles of line, that is to 
say, over 26 men per mile. In the United States 
the average is only 548 men. We may digress for 
a moment to point to the important fact that the 
traffic of every mile of line in this country has to 
supply wages for 26 men, and at the other side 
of the Atlantic for about one-fifth of the number. 
One cause of the disparity in numbers is that the 
American railways do none of their own parcel work, 
and they do neither the collection nor the delivery 
of goods. There are no available figures for the 
accidents to passenger trains in any one given year, 
but there are returns for October, November, and 
December of last year. In the ninety-one days 
there were 1481 collisions and 877 derailments, of 
which 257 collisions and 65 derailments affected 
passenger trains. In the United Kingdom in the 
whole year there were 194 cases of collision and 82 
derailments, of which about 125 collisions and 65 
derailments affected passenger trains. When we 
remember all that has been said about the admirable 
signal methods and beautiful permanent way of the 
United States it is startling to find Mr. Walker 
writing: “The greater proportion of accidents to 
trains in the United States can be attributed to two 
main causes. Firstly, the almost general absence of 
block working on the railways; and, secondly, to 
the fact that the permanent way is neither laid nor 
maintained in the efficient manner usually adopted 
by the British railways.” 

Dealing with the awful list of casualties to train 
men, Mr. Walker explains that it is largely due to 
the practice of running along the tops of the loaded 
wagons to put down the brakes. When we read 
that no fewer than 529 men were killed and 4425 
injured in this way in one year, we no longer 
wonder that energetic attempts are being made to 
fit all goods and mineral trains with automatic 
brakes. In this country 25 men were killed and 
565 injured in 1900 in shunting operations, coupling, 
and uncoupling. It is, of course, urged that these 
lives would have been saved if only automatic 
couplings had been used. But in the United States, 
with automatic couplings, 282 were killed and 5229 
injured. Mr. Walker writes :—‘ Persons who argue 
in favour of automatic couplings in connection with 
the safety of the employés appear to have over- 
looked the fact altogether that the shunters still 
have to get between the carriages and wagons in 
order to make connections between the vacuum 
pipes and any other fittings that are required 
throughout the train, and this is a much more 
difficult job with the automatic couplings than it is 
with the ordinary screw couplings in use on the 
British railways.’ There has been a considerable 
reduction in 1901 in the number killed ‘in coupling 
and uncoupling ; but the whole number of accidents 
has increased. We have not space to follow Mr. 
Walker further, but one fact we commend to the 
particular attention of those who hold up the United 
States railways system to us as much superior to 
ours. Across the Atlantic one passenger is killed 
for every 2,316,000 carried, in the United Kingdom 
the proportion is one to 8,044,000. Some of the 
best things about American practice are obtained, 
beyond all doubt, by “hustling,” for which a heavy 
price has to be paid. Americans seem to think the 
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gain is worth the cost; we hold a different opinion. 
The railway authorities of the United States are, 
beyond all question, clever, able men. Yet slaughter 
goes on. In these two facts we find evidence that it 
is impossible to go quickly and go safely. 


THE GERMAN BOILER INDUSTRY. 


THE manner in which the representatives of one 
branch of trade in Germany follow the example of 
other industrial sections in becoming associated 
with an organisation for the promotion of mutual 
interests, is now so tolerably well known that no 
surprise need be expressed at the action which is 
being taken by the makers of steam boilers in the 
Fatherland, and which is of particular moment to 
British engineering firms engaged in the export 
trade. What, it may be asked, have the German 
boilermakers, who represent approximately four 
hundred different works throughout the Empire, to 
complain of at the present time beyond the mani- 
festation of laments at the effects of the crisis which 
still pervades that country. The makers, and 
especially those in Rhenish-Westphalia, say that 
the market prices of boilers have reached such a 
low level as to leave no profit whatever, owing to 
the high cost of raw materials ; whilst ruin will con- 
front some of the works if the underselling now 
prevailing among them continues for any length of 
time. Though this matter would appear mainly to 
concern inland transactions, it is in regard to the 
difficulties of carrying on the export trade that the 
boilermakers entertain the strongest opinions. With 
the exception of a comparatively small number of 
rolling mills, the boiler-plate trade is practically 
controlled by the heavy sheet syndicate which 
charges considerably higher prices to home con- 
sumers than those at which this class of plate is 
disposed of for export to boilermakers in other 
countries. As an instance, it may be mentioned 
as having recently been reported that whereas 
£8 per ton was being demanded of German manu- 
facturers, the same quality of plate was being 
offered abroad at £2 less per ton; but it is under- 
stood that reductions have since then been made in 
the prices to native firms. The competition of the 
outstanding rolling mills has, however, compelled 
the heavy sheet syndicate to grant concessions to 
certain makers, although this operates to the detri- 
ment of the majority who are not so favourably 
circumstanced. We thus find a situation where a 
few boilermakers are in a better position than the 
remainder, who not only complain of this and of 
the exorbitant charges made to them, but they also 
allege that the latter render it totally impossible for 
their works to compete in other countries for the 
supply of boilers. In fact, it is said to be often 
cheaper for the boiler works to purchase German 
plates and tubes in other countries rather than buy 
them directly from the interested syndicates. 

The critical position of affairs has induced a num- 
ber of boilermakers to meet in conference at 
Diisseldorf for the purpose of discussing the means 
to be adopted with a view to effecting an improve- 
ment. The last meeting, which was held in that 
town on October 27th, attracted a numerous 
attendance, and a resolution was passed declaring 
that the present disproportion between inland and 
external prices disturbs the. home market, and, at 
the same time, prevents an export trade being 
carried on by the works. As remedies for the evil 
the conference expressed the opinion that it is 
necessary (1) that the difference between the inland 
and foreign prices should not exceed the amount of 
the Customs duty involved, and (2) that home 
boilermakers should be granted bounties on their 
exports to the extent that they should not be 
more unfavourably situated in obtaining raw 
materials than their foreign competitors. It will 
be noted that whilst these resolutions aim directly 
at the policy of the heavy sheet syndicate, they 
carefully refrain from placing upon the latter 
the responsibility for the unsatisfactory position 
of the boiler trade. The tone of the resolu- 
tions, as officially issued at the close of the 
conference, has perhaps been dictated so as not 
to prejudice the case of the boiler works in 
the future, when the question of establishing a 
common purchasing bureau for boiler plates comes 
forward for final consideration. This subject was 
also diseussed at the conference, but that is all that 
has been officially communicated on the point in 
regard to the proceedings on the 27th ult. The 
idea of forming a combination of boiler works for the 
sole object of obtaining all the supplies of plates from 
the heavy sheet syndicate has apparently emanated 
from the latter, and is, it is scarcely necessary 
to say, a matter of considerable importance, which 
requires careful examination before arriving at a 
decision. The proposal is to establish a purchasing 
bureau of the boiler firms to deal directly with the 


syndicate, and all members of the combination 
would receive materials at. the same prices, whilst 
in the case of boiler orders for export the inland 
firms would enjoy the benefit of the same prices 
charged by the heavy sheet syndicate for plates sold 
to foreign customers. In this manner the syndicate, 
which has declined until recently to pay any con- 
sideration to the complaints of boilermakers, would 
appear to be adopting a conciliatory attitude towards 
native firms; but it is actually doing extremely little 
in this direction. In fact, the syndicate seeks to 
impose the firm condition that all the members of 
the proposed purchasing combination shall purchase 
exclusively from the heavy sheet organisation, thus 
leaving the outstanding rolling mills entirely out of 
consideration. 

Now, it will be obvious that if the boilermakers 
were to accept the bait so temptingly placed before 
them, they would deliver themselves bound hand 
and foot to the heavy sheet syndicate, whilst the 
few rolling mills which at present retain their inde- 
pendence, and play a little part in affecting the 
syndicate’s prices in certain localities, would prac- 
tically be wiped out of existence as far as com- 
mercial enterprises are congerned. The adoption 
of the condition stipulated by the syndicate would 
also place the latter in absolute possession of the 
inland market, and, in the absence of the existing 
competition on the part of the small number of 
free plate rolling mills, it is quite clear that market 
prices could, and would, be regulated by the syndi- 
cate according to its own desires, and without any 
regard whatever for the situation of business. It 
is, moreover, said that the introduction of lower 
prices for export orders would only be of advantage 
to the firms whose boiler works are situated near 
the frontiers, as the more distant establishments 
only undertake export business on a small scale, 
and thus the majority of the works would not derive 
any advantage from the questionable concession 
offered by the heavy sheet syndicate. It seems 
extremely doubtful whether German boilermakers 
will consent to place themselves unreservedly in 
the hands of the syndicate for the reasons already 
adduced, and, if others were needed, it would only 
be necessary to refer to the action of the fine sheet 
syndicate towards its customers in former years. 
As the object of the heavy sheet syndicate is 
apparently to destroy the outstanding rolling mills, 
it is a wonder the latter do not co-operate with the 
boilermakers to counteract the influence of the 
syndicate. Joint action might do good ; but, failing 
that, why do not the boilermakers, who state that 
it is frequently cheaper to .buy German plates 
abroad and import them into the Fatherland than 
to obtain them directly from the syndicate, form the 
suggested purchasing bureau, and make a practice 
of meeting their requirements in this way? At any 
rate, the boilermakers, who have been considering 
the question of a bureau for nearly two months, 
will not be in a hurry to place themselves at the 
disposal of the syndicate, even if they do not entirely 
reject the proposal on the basis of the before- 
mentioned condition, which has been so coolly 
suggested by the heavy sheet combination. 


ENGINEERING DISCUSSIONS, 


THERE is one form of technical education which 
is seldom criticised and yet is in clamorous need of 
reform. We refer to the work done by professional 
societies at their meetings. We believe that in no 
case is the work as good as it might be. With the 
labours of societies outside the wide range of engi- 
neering we are not, however, concerned. We find, 
indeed, that far more could be said, perhaps with 
advantage, of one or two bodies than can possibly 
find space in our pages. The subject is one with 
which we have often dealt. We recur to it now 
because a somewhat remarkable example of an inept 
discussion was supplied on Friday night at the In- 
stitution of Mechanical Engineers. Captain Long- 
ridge had read a paper a fortnight before on the 
subject of the hour, namely, the construction of 


motor cars. We do not propose to say a word con- 
cerning the merits or demerits of the paper. Our 
readers all over the world have it before them. But 


good, bad, or indifferent, it is indisputable that the 
paper presents splendid opportunities for discussion ; 
and even if it did not, even if there had been no 
paper read, the subject was one which ought to 
have evoked a discussion of the first importance on 
Friday night. Nothing of the first importance was 
said. In the course of two hours a couple of 
hundred mechanical engineers failed either to teach 
or to learn anything that could not have been 
imparted and acquired in one fourth of the time. 
That the interest taken in motor cars is abounding 
is beyond question. The President announced that 
no fewer than twenty-six members had expressed a 
desire to speak. Allowing them ten minutes each, 





this represents, say, four and a-half hours. Most 





of those who spoke on Friday night required more 
than ten minutes. 

A paper like Captain Longridge’s may be regardeg 
in the light of a lecture. Speaking as an expert 
the author is supposed to supply more or legs 
recondite information for brother experts in his 
audience, and also a certain amount of instruction 
to those who are for the time being acquiring the 
rudiments of the subject. The discussion which 
should follow on the reading ought to take two 
forms. [Experts ought to criticise and elucidate jy 
the light of their experience the statements made 
by the author as the result of his experience, ang 
the neophytes ought to take the opportunity to ask 
for explanations of what seems obscure, and to get 
from not the author only, but from other experts 
all the information they can. Now, very little 
reflection is, we think, needed to show that 
while such a programme‘as we have sketched 
out is in no way impossible of realisation 
yet that it can only be the result of hearty 
co-operation among the members, and _ this 
brings us directly to the part played by the 
chairman. Nothing is more common than to find 
this gentleman blamed by those who. are dissatisfied 
with a discussion. As a rule the blame is Wholly 
misplaced. The moment a man stands up to speak 
he is “in possession of the house,’’ and it is a most 
difficult thing to determine in any way what he 
shall or shall not say. Very great latitude is 
allowed by the rules of the game; and it is a too 
familiar fact that the man who speaks too long is 
the very last man to take a hint from the chairman 
that he has spoken long enough. In one word, a 
discussion is what the members and not the’chair. 
man make it. 

It may be taken as certain that when a subject is 
a good one many people will wish to ‘speak. It is 
equally certain that they cannot all speak at length. 
If, then, the time is limited to ten minutes, it.seems 
to be clear that to occupy those ten minutes to 
advantage the speaker ought to confine his. attention 
to a single subject—that about which he knows most, 
or in which he is most interested. Take, for 
example, the question of the best method of igniting 
the charges in a motor car cylinder. It seems to 
us that much more could be said on this matter 
alone than could be uttered in an hour, much less 
ten minutes; but we find the same speaker talking 
of ignitior, the construction of valves, the use of 
steel for cylinder liners, oil cooling, forced lubrication, 
and one or two other matters, and trying if he be con- 
scientious to squeeze it all into a quarter of an 
hour. Obviously his hearers can only go away 
with a blurred outline of what the man intended to 
convey. We are not, it must be remembered, 
criticising any individual speaker on Friday night. 
There were no exceptions. Every one seemed to 
talk, or to wish to talk, all along the whole paper, 
and a great deal outside the paper besides. Nor do 
we wish it to be considered that we are picking out 
Friday's discussion for particular censure ; far from 
it. It formed no exception to a general rule. 

There is some reason to believe that a change 
may be made in the practice of scientific societies 
which will be altogether for the better. Not a few 
of the more thoughtful members begin to revolt 
against an intolerable waste of time. We have 
already called attention to a suggestion madé' at the 
Diisseldorf meeting of the Iron and Steel Institute, 
by a member in the body of the hall, which was at 
once accepted by the President and Council, with 
manifest advaniage. A somewhat similar sugges- 
tion made on Friday night was so excellent that it 
is worth setting it out in detail. It was announced 
in the course of the discussion that several members, 
instead of speaking, proposed to send what they had 
to say in writing to the secretary. The suggestion 
was that, in all cases where an important paper 
evoked an adjourned discussion, those who proposed 
to speak, and who sent in their names to the secre- 
tary, should also forward what they intended to say. 
The proposed discussion should then be considered 
by the Council. Much of it would be found irrele- 
vant, and would be cut out at once; much of the 
remainder would be suitable to the “ Transactions, ‘but 
not for a meeting. The remainder ought, then, to 
be utilised in the ordinary way, and would evoke 
rejoinder and further discussion. The waste of 
time would thus be reduced toa minimum. It goes 
without saying that the adoption of this scheme 
would considerably add to the labours of the 
Council; but we do not think this would be an 
insurmountable barrier to its adoption. 

Those of our readers who attend the meetings of 
various societies and institutions+will do well‘to ask 
themselves how often they feel perfectly satisfied that 
the meeting was in all respects a success, and how 
often they regarded the discussion as a failure. We 
fancy that there will be ageneral ‘expression of'opinion 
to the effect that discussions are not what they ought 
to be; and this mainly because the speakers have not 
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taken due thought in the preparation of what they 
or because they really have not any- 
thing to say worth the saying. The great defect of 
all discussions of the kind is want of concentration. 
They are too discursive. It ought not to be impos- 
sible for two or three men to arrange among them- 
selves that they will each confine his attention to 
one question, and one only. We confess that we 
form a high ideal of what the discussions of such 
bodies as the Institution of Mechanical Engineers 
ought to be; but we cannot see any reason why that 
ideal should not be reached if only the Council and 
members would consent to abandon certain old 
traditions of the way in which business ought to be 
conducted. Some of the younger societies have 
proken new ground, and the older bodies cannot 
afford to stand still and live on a magnificent 


reputation. 


wish to say, 


—— 60 


FRENCH TRAFFIC AND THE SIMPLON, 


In view of the serious effects which the construction of 
the St. Gothard Tunnel had upon the trade of Marseilles 
and the South of France generally, the different com- 
mercial bodies have long been insistirg upon the 
necessity of doing something to prevent the draining of 
the international traffic from the French lines by the new 
Simplon Tunnel. This enterprise threatens, indeed, to 
be more disastrous for French interests than the St. 
Gothard, for while the older tunnel merely had the effect 
of profiting the northern lines at the expense of the 
southern railways, and sending goods direct to Genoa and 
Brindisi instead of vid Marseilles, the great Simplon 
undertaking is naturally destined to divert the traffic 
through Belgium and Switzerland unless something is 
done to connect up the French system direct with 
Geneva. The Minister of Commerce has taken the 
matter in hand,and has sent circulars to all the Chambers 
of Commerce and Departmental Councils throughout the 
country asking their opinion upon the advisability of 
carrying out one or other of the three following projects: 
—Avoid Pontarlier by connecting Frasne with Vallorbes, 
and thus reduce the distance between Paris and Lausanne 
by 17 kiloms.; connect St. Amour with Bellegarde, which 
will shorten the distance between Paris and Geneva by 
68 kiloms.; and the construction of a direct line from 
Lons-le-Saulnier to Geneva through the Faucille, which 
will reduce the distance by 114 kiloms. The two first 
projects have received scarcely any support, only one 
Departmental Council and two Chambers of Commerce 
approving of each of them for purely local reasons. 
Opinion has gone solidly in favour of a great trunk line 
from Paris to Geneva through the Faucille and on to 
Milan through the Simplon, as it is held that this alone 
will enable the French companies to compete successfully 
with the St. Gothard, and with the great line which will 
eventually put England into communication with the 
East by way of Ostend, Vienna, and Salonica. The new 
line is also expected to have some importance politically 
by opening up closer relations with the French part of 
Switzerland and Italy, and committees have, in fact, 
already been formed in Rome, Milan, and Brindisi to 
popularise the idea of this Franco-Italian line. The 
undertaking will entail considerable expense, for apart 
from the costly works that will have to be carried out in 
the mountainous country between Lone-le-Saulnier and 
the Faucille, this mountain itself will necessitate the 
driving of a tunnel, we believe, 11 kiloms., or 6°82 miles, 
in length. As the work, however, has become an absolute 
necessity, there seems to be little doubt but that it will 
ultimately be put into execution. 








THE AUSTRIAN BATTLESHIP BABENBURG. 


Tue Babenburg is the last of a trio, of which the Habsburg 

and Arpad are the other two. None of them are yet com- 
pleted, but the Habsburg has just made 19°6 knots on trial, 
a speed which certainly entitles her to rank as an “ inter- 
mediate *’ or armoured cruiser, as well as a battleship, 
were there any longer either utility or sense in such 
distinctions. 
_ As we have already remarked elsewhere, the Babenburg 
is one of the final efforts at moderate dimensions for 
‘‘battleships.’’ In the appended table we have, however, 
compared her with all the modern vessels of abou’ the same 
8:22. 

In the table the most curious thing is the status of the 
protected cruiser D’Entrecasteaux, which appears to gain 
practically nothing for the sacrifice of armour. Comparing 
the ships, as we have done on former occasions, we find that, 
commuted to the 12-pounder unit, their broadside shell- 
fire value is as follows :— 





1 { Babenburg 54 
Eas “on x6, ak Yee” we “aw as «a & 
GCMs Ss) ne oe ce te va ce 0k) ce 
4. O'Higgins Ee ne ee ee en, 
5. Prinz Heinrich ae ae a 
6. D'Entrecasteaux 43 
7% HenrilV... .. 35 


Thes2 are the shell fire ratios for any given period of time. 
If penetration is considered, then the order is as follows :— 
Ship. Broadside. 
1. Rostislav four 10in. 
» { Babenburg .. three 9-4in. 
a) CT fy) oo Ws eee ew ve om SOO. IOS 
P.O SE ees: 
* |D'Entrecasteaux. . .. two 9-4in. 
6. San Mitra Ghee one 10in., two Sin. 
Ca) NORE eee cee ao. Ss. ike three Sin. 

In the matter of general protection the ships may be thus 
placed :—(1) Henri IV., (2) Rostislav, (3) Babenburg, San 
Mitra; (5) Prinz Heinrich, (6) O'Higgins, (7) D’Entre- 
casteaux. In speed, it is necessary to take the designed 
speed. This the Babenburg’s sister, the Habsburg, bas on trial 
exceeded by a knot, while Rostislav is said to have exceeded 
hers by two knots. The indicated horse-power is no guide, 


because the lincs of the ship3 vary so greatly, and this fact 


helps to make the trial results an unsatisfactory basis, even 
were they certain to be repeated. As designed, therefore, the | 
ships stand thus :— 


, Knots. 

Be NE a a ae ck ‘melee oe = ee Cin eee 
st POO ea. ena boa: Geka < cae orn 
ep De co ua ha Cale) eed ks cx elke Te 
Fh SE a MN RE EO 

ool. SPP ie PEt eee ete fp 
Oe Nee oh ost’ aa” eek hae OR sean. aae) eae 
7 Heetiay .. .. . ee 16 


In the maximum coal capacity a comparison must be very 
relative, for the amount that will take one of them 100 miles 
at, say, 10 knots, is not likely to take any other the same 
distance. For what they are worth the figures—those 
of meg San Mitra being speculative only—for normal displace- 
ment are :— 


Tons. 
J. Prinz Heinrich on witaeek. ae. aah 1000 (?) 
© Raa? fess cg wees ow. ae em sat ee 
8. O'Higgins ea se. ae ae 
4 f San Mitra tb. ae 650(?) 
* \D'Entrecasteaux .. 650 
, f Babenburg 500 





 URQUMMINEG a5: cc) ou ce ae area ce 
Ina general comparison handiness should be borne in mind. 
Approximately the ships come thus in the following order :— 


B-3°4 inch. 

D-6 inch. 

F =-/2 par. 

T = Torpedo tube. 
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| complain of in the San Mitra. 


Only the D’Entrecasteaux 
seems lacking in virtues, and to give but a small value 
for the sunk capital that she represents. There are, un- 
happily, several ships in our navy to which the same thing 


| applies. 


To return to the Babenburg. A fuller description of her 
armour system is as follows :— 

There is a main belt of 8$in. Krupp steel, 8ft. wide and 
223ft. long amidships, topped with a 2}in. deck, and ter- 
minated by 8in. bulkheads, from the lower edges of which 
the protective deck extends fore and aft. The bow is rein- 


| forced with a 2in. plating 8ft. high, of which, like the main 


belt, 3$ft. is above the water. 

Above the main belt isthe upper belt redoubt, also 223ft. 
long and 74ft. high. It has a thickness of 4in. only, save at 
the ends, where the flat bulkheads are Sin. thick. A lin. steel 
main deck covers this redoubt. On it stand the casemates in 
double storey 5in. on the fronts, 3in at the backs. The 
conning towers are Sin. for the forward and 4in. for the after 
one, with 6in. communication tubes to each of them. The 
turrets stand on 7in. circular towers, which contain all the 
machinery. These widen to low barbettes on the deck, the 
turrets revolving over them. The fore turret carries two and 
the after one one 9:4in. of 40 calibres. The 6in. guns are 



























(1) Henri IV., (2) Babenburg, San Mitra; (4) Rostislav, (5) 
Prinz Heinrich, (6) O’ Higgins, (7) D’Entrecasteaux. 

In the matter of torpedo armament they stand :—(1) Prinz 
Heinrich, (2) D’Entrecasteaux, Rostislav; (4) O'Higgins, (5) 
San Mitra, (6) Babenburg, Henri IV. This isputting a value 
of 3 on each submerged tube, 2 on each armoured above-water 
one, and 1 on similar tubes lacking protection, which 
seems a fair common-sense ratio, taking all things into con- 
sideration. 

Summing up, the different ships come in order as follows :— 





iS) ‘ : , 
5 £ 5 a ee eo 
= a 5 5 a + 
5 |88| 8 2 & Bs | : 

uv oe ~ YY 

ao a | meje 

ee ee, Se ee ee a ee cn 
1 Prinz Heinrich 5 4 5 2 1 5 1 
Rostislav ae 1 1 2 z 6 4 2 
3 { Babenburg 1 2 3 5 6 2] 6 
\ Henri IV. “a * 7 2 1 6 2 zi 6 
a re ce 6 3 3 4 rat ee 
6 O'Higgins .. .. 4 7 6 1 3 6 4 
7 D'Entrecasteaux .. 6 4 7 3 4 7 2 





It may be observed, however, that the Rostislav’s 
12-pounders are open to doubt, in which case she is below the 


Babenburg, Arpad 
& Habsburg 
class, 
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also of 40 calibres. The big guns are electrically controlled, 
and electric hoists and ventilators are fitted throughout the 
ship. The hoists to the 6in. guns can supply eight rounds 
per minute. There are six dynamos and six search-lights. 
The total weight of armour is 2250 tons—roughly a quarter 
of the displacement. This is some 500 tons more than our 
Canopus, of 13,000 tons displacement, carries. 

The ship can be steered from seven positions, and is 
to put her helm right over in thirty seconds. The boilers 
are of the Belleville type, instead of the Yarrow adopted for 
all future Austrian ships. They will work at the British pres- 
sure of 3001b. in the boilers reduced to 250 lb. at the engines. 
This is in excess of what is usually demanded abroad. 

The arcs of fire are :—Big guns, 270 deg.; end casemates, 
135 deg. from axial line ; other casemates, 100 deg. 

The broadside fire is:—Three 9-4in., six 6in., five 
12-pounders. End-on fire:—Two 9-4in. (astern only one 
9-4in.), four 6Gin., two 12-pounders. 








BOOKS RECEIVED. 
Heating and Ventilating Buildings: A Manual for Heating 
Engineers and Architects. By RollaC. Carpenter, M.1.C.E. M.M.E, 











Date ES ee 1902 1897 1896 1899 1900 1897 Building 
eee Babeaburg Rostislav D'Entrecasteaux Henri IV. Prinz Heinrich O Higgins San Mitra 
Nation .... Austrian Russian French French German Chili Argentine 
Displacement 8340 8500 about 8014 8950 8930 8500 8000 
Length ne 854} ft. 345ft. 893ft. 3543ft. £94ft. 407ft. 344ft 
Beam. 654}ft. 69ft. 58}ft. 72M. 654ft. | 62}ft. 59ft. 
Draught 23ft. (mean) 25ft. 26ft. 24}ft. 23}ft. | _ 22ft. (mean) (2) 24ft 
Guns . Three 9-4in. Four 10in. Two 9-4in. * Two 10-8in. Two 9-4in. | Four Sin. One 10in. 
Twelve 6in. Eight 6in. Twelve 6in. Seven 5-5in. | Ten Gin. | Ten 6in. Two Sin. 
Ten 12-pdrs. Ten 12-pdrs, Twelve 3-pirs. Two 9-pdrs. Ten 20-pdrs. | Four 4-7in, Fourteen 6in. 
Sixteensmaller| Sixteen smaller Four Maxims | Fourt’nsmaller| Fourt’nsmaller| Ten 12-pdrs. Two 12-pdrs. 
| | Fourt’n smaller Eight’n smaller 
Torpedo tubes (submerged) .. 2 None 2 2 3 | 2 None 
= 1» @bove) .. .. None 6 (armoured) 4 None 1 (armoured) | 3 4 (armoured) 
Armour— | 
LOE eT ee 15in.—Sin. | Cofferdam only llin.—8in. 4in.—3in. 7in.—Sin. 6in.—4}in. 
Length of belt (total) .. 275ft. _ Complete | Complete 275ft. Complete 
as on. tm san) “se. ,4% 3in. 4in. + jin Two of 2}in. | 2tin, | 2in. ? 
Lower deck side .. .. .. 4in. 5in, or 6in. Nil 5in.—3in. | 4in. | None 6in. 
Bulkheads ae eee Sin, | Sin. Nil 4in, (redoubt) | 4in. (redoubt) | Sin, 6in. 
Turrets a ee Shin. 10in. 9fin, 10in. | 6in. | 7yin. 6in. 
eee a Tin. 5in. 9in. tubes 12in. 6in. | Gin, tubes | 6in. 
a bin. din, (turrets) 2?in. 4}in. battery 4in. | 6in. | 6in. (battery) 
Conningtower .. .. Sin. 10in. 9fin. 12in. | 6in. 9in. 6in. 
Indicated horse-power 11,900 | 8500 14,630 (trial) 11,500 15,000 16,500 } 14,000 
Se 18-5 knots 16 knots 19 knots 17 knots 20 knots | 21-5 knots 19 knots 
endl Belleville Belleville (?) Cylindrical Niclausse Diirr | Belleville Cylindrical 
Coal(mormal) .. .. . 500 tons 500 tons 650 tons 820 tons 1000 tons | 700 tons (2) 650 tons 
» (maximum) es. ‘wb 840 tons 800 tons 950 tons 1100 tons 1500 tons | 1200 tons (@) 1300 tons 





Prinz Heinrich instead of equal to her. For the rest 
everything depends on what the ship is for; the Rostilav’s | 
position is of no value to her against the O’Higgins in any | 
affair needing speed and coal endurance. If the qualifications | 
of most value to a battleship are guns, handiness, and | 
armour, then the Henri IV. is first and the Babenburg and 
Rostislav good seconds. If speed, coal, with guns and | 
armour so far as may be, define an armoured cruiser, the 
Prinz Heinrich, and O’Higgins meet the case; if a general 





high mean is the best desideratum, then there is little to | W.C. 
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Fig. 2—DOUBLE CY:I 


TWO SPECIAL MACHINE TOOLS. 

Wr had recently an opportunity of inspecting at the works 
of James Spencer and Co., Hollinwood, near Manchester, a 
number of new pattern machine tools they had just com- 
pleted, and we have selected two of these for illustration. 
Fig. 1 shows a _ specially designed Qin. centre double- 
geared self-acting sliding and surfacing lathe, to admit 
7ft. Gin. between the centres. It is mounted on a 12ft. 
straight bed, and has the fast headstock cast in one with the 
bed. The driving is by a three-speed cone pulley, each 
speed being 3gin. wide, with the largest 15in. and the 
smallest 9}in. diameter, and there are two sets of back 
gear, the double gear being 13-6 to 1, and the inter- 
mediate 3:8 to 1. The gear wheels throughout have 
machine-cut teeth. The fast headstock is fitted with 
case-hardened and ground steel spindle, 44in. diameter by 
Gin. long in the front neck, and runs in parallel gun-metal 
bearings, and the loose headstock is furnished with a steel 
spindle and a split binding arrangement. The bed, which is 
18%in. wide across the top surface, and 12in. deep, is fitt&d 
with «a strong saddle 2ft. Qin. long, self-acting, for 
sliding by a steel guide screw carried inside the bed 
under the front face. The self-acting surfacing motion is 
worked from the shaft running at the front of the bed, 
and driven by gearing at the back end of the fast headstock. 
Suitable gearing is provided to give four variations of feed, 
which can be instantly changed by a lever for both sliding 
and surfacing motions—see drawing, page 450. The traverses 
for sliding are .',in., ,';in., din., and }in. respectively, and 
for surfacing ;';in., zin., }yin., andtio. The saddle is fitted 
with heavy compound slide rest without swivel, and has quick 
hand traverse by rack and pinion, Suitable overhead driving 
apparatus is provided for the lathe. 

in Fig. 2 and by a drawing on page 449 is shown a 
double cylinder boring machine, specially adapted 
for boring the cylinders of steam motors. It is 
adapted for boring cylinders from 4in. to 12in. diameter 
with either bar, and at varying centres up to 15in. apart. The 
machine has a straight bed 8ft. long mounted on standards, 
and provided with table 3ft. Gin. long by 2ft. 9in. wide, 
having planed T-slots on the top surface, and self-acting 
along the bed, through a range of 2ft. 6in., by steel screw, 
worked with two variable feeds of 12 and 24 per inch respec- 
tively, and also quick hand and reversing motions. The 
driving headstock is fitted with two steel spindles running 
in parallel capped gun-metal bearings, and each spindle 
is driven by gun-metal worm wheel gearing into a worm 
running in oil, the worm shafts being coupled by a pair of 








DER BORING MACHINE 


' spur wheels, and driven by one three-speed cone pulley. 
The back spindle is carried by a transverse slide, having 
independent screw adjustment to vary the centres of spindles 
from Tin, to 15in. apart. The outer stay for the back bar is 
also adjustable by screw, and the front end of each spindle is 
coned and notched for driving. The boring bars are 3in. and 
4in. diameter respectively, and will bore through a distance 
of 2ft. 6in. Each boring bar is provided with a suitable facing 
head, with star feed for facing the ends of cylinders. The 
requisite overhead driving apparatus is provided. 








SOUTH WALES RAILWAYS AND 


TRAMWAYS. 


Tur annual report of the Commissioners on the working of the 
New South Wales railways and tramways for the year 
ending June 30th last has just been laid on the table of the 
House. 

Owing to the concessions made in the carriage of starving 
stock and fodder owing to the drought, the increased cost of 
repairs and additional cost of fuel, the net results have not 
come out as well as last year. While the gross earnings 
increased by £94,907, for an incfease of 1,621,890 passengers 
and 69,325 tons of goods traffic, the expenditure shows an 
increase of £224,168. The actual gross increase in traftic does 
not clearly show the disadvantages the Commissioners have 
laboured under; for while low-paying traffic has increased 
enormously, the good-paying traffic has considerably 
diminished, consequently the working expenses could not be 
reduced, as the gross earnings decreased. Another serious 
item to contend with is the recent parliamentary authority to 
extend the eight-hour system to all running employés, both 
on the railways and tramways. Increases to the extent of 
£53,750 were granted to the staff during the year. 

Seven new branch lines were opened during the year, to the 
extent of 1874 miles. 

The capital cost of the railways now stands at £40,565,073 
for 30253 miles of line, of which 84 miles are quadruple, 1834 


NEW 


| miles double, and the balance single lines. Of the total miles 


of line open, 1566}, representing a capital cost of £15,685,674, 


| earned £733,144 during the year, for which the working 


expenses amounted to £506,479, or with interest on capital 
cost added, shows a loss for the year of £334,524. 

tenewals out of working expenses are kept well in hand to 
keep the plant and stock in a complete state of efficiency. A 
sum of £81,472 having been spent during the year for rebuilds 
and renewals to rolling stock, while on the permanent way 





ee 
194} miles of line have been completely re-laid, re-s Y 
re-laid, and 5} miles of line Seve ae partially = el 
On the suburban line, 100 lb. rails have replaced 75 bral ; 
and in other portions of the road 80 Ib. rails have be ~ 
substituted for 70 lb. or 75 Ib. ” 
A timber bridge over the Hunter River at Singleton, co 
sisting of five spans of 90ft. each, has been replaced by st "al 
girders made in the workshops. ; 
A valuable return is compiled showing the trend of th 
goods and live stock traftic, which is given below :— ' 


| 
| | 


Earnings Baws 
R j - var 
Ton-miles, nings 


exclusive of per ton 
terminal charges, per mile, 


1902 1901 1902 | 1901 {1902/19 
—_———— | | 
| £ £ 
Coal, coke, and shale} 77,184,065) 79,390,472) 164,996) 174,005 
Firewood -- ++] 5,830,862) 5,973,260) 18,541, 20,214 
Grain, flour, &c. a 90,683,195; 98,839,791} 166,069: 201,950 


49,554,556) 30,518,521 73,679 49,115 
118,404 99,971 


226,578 


Hay, straw, and chaff 
Miscellaneous class . .| 
ee ES 


‘| 38,028,275, 34 276,596 
Live stock .. 


27,526,846) 25,063,581 
54,517,753) 49,491,239 
55,344,624) 37,959,604 
38,134,632) 43,227,206) 


0 
242,577/1-98 2.39 
325,073)1- 601.58 
208,196)1.16 1-32 








“A” and “B” class 











All other goods : 583, 270/3-39.3.94 
Total | 436,814,308, 404,740,360) 1,047,305, 1,904,371 1-07 14g 


In the passenger traffic, out of a total of 30,885,914 
passengers carried, 27,404,397 were carried over the suburban 
lines only, i.e., within 22 miles of Sydney or Newcastle. These 
were made up as follows :— 

1902, 1901, 


Ordinary passengers’ journeys, 


number pe teaaas Pad 13,158,336 12,984,690 
Workmen's journeys, number. . : 6,887,280 5,08, 9515 
Season ticket holders’ jourreys, 

number ge : os 7,358,781 .. 6,506,330 

27,404,397 25,489,085 


Miles travelled oe ee) «ee )«=—(69,680,518 150,956,272 
Average mileage per passepger = 6-19 sa 4.93 
Amount received from passengers. . £333,760 £315,723 
Average revenue per passenger per 

mile en ial sae Ps eee 0-47d, <e 0-504, 

On June 30th, 1902, the undermentioned staff was engaged 
on the railways, with a comparison on the corresponding date 
in 1901 :- 

1902. 
Salaried staff .. xs 1,503 
Wages sialff 





WO va. dams, (6 ON ee, an ss 
The following statement shows the result of the working of 
the railways for the past year, together with a comparison of 
the previous year :— 
Railways. 





Cost of construction and equipment £40, A 
Average cost per mile open te aaa £13,407 
Total miles oflineopen .. . 3,025} 


Average miles open for the year .. 2,953 





Gross earnings £3,668, 686 
Working expenses 22,267,360 
Net carnings .. .. .. .« Fort wy 01,317 
Percentage of profit to capital in- 

SGN... ns.. cv ee. nd oo .co (O0Gn SE. 
Working expenses to carnings, per 

MD oa oe: da. we. lov. 46 <0 61-80 <a 57-17 
Earnings per average mile open. £1,259 .. £1,286 
Working expenses per average mile 

cs. ad at, . eee net £778 .. £735 
Net earnings per average mile open e481. £551 
Earnings per train mile .. o. 6a, 34d. 


Working expenses per train mile 
Net earnings per train mile 
Passengers, number 
Goods tonnage 
Live stock tonnage eae 238, 
Train mileage. .. .. .. «0 oc 11,649,059 
Tramways.—The tramway system is now getting to very 
large dimensions. On June 30th last 104 miles of line were 
open for traffic, on which 108,135,111 passengers were carried 
during the year. On account of the conversion of the steam 
lines, and a number of new lines being constructed to the 
various suburbs, extensive additions to the power-house at 
Ultimo, Sydney, had become necessary. These are now 
nearing completion. In addition to the old plant, two vertical 
engines of 2300 horse-power are now in service, while a third 
one will be ready in a few weeks. These are directly connected 
with 1500-kilowatt alternating-current generators. Sub- 
stations are being erected in various parts of the suburbs, for 
the distribution of the current, one at North Shore and 
another at Waverley being already in use. As the old steam 
motors and cars are falling in for renewal, they are being 
renewed by electric cars out of working expenses. Since the 
commencement of the conversion scheme £63,877 has thus 
been spent, representing eighty-seven cars and ten motors. 
The capital cost is being largely added to on account of the 
necessary additions to plant, consequent upon the conversion 
and the rapidly increasing traffic. Seven new branch lines 
have been placed in traffic during the year, representing an 
additional 174 miles of line. The following statement shows 
the working of the tramways for the year, together with a com- 
parison for the previous year :— 
N.S.W. Tramways—Aul Lines. 
Year ended 
June 30th, 





Year ended 
June 30th, 








1902 1901. 
Cost of construction and equipment £2,829,363 .. £2,194,493 
Average cost per mile.. .. .. .. £27,220 .. £27,691 
Total miles open for traffic, street 
SA Ae ee ee 104 és 79 
Average tiles open for the year .. wd 35 77 
Reena od £631,757 .. £551,674 


Gross earnings oat hate 

Working expenses 
ee ee eee ee 
Percentage of profit to capital in- 


£462,471 
£89,203 


£541,984 
£89,773 


OOO. 3h) is as.. Jee tees RS Oe £4 2s, 1d. 
Working expenses to gross earnings, 

POP COME. .. oe oe ee oe ee 25-79 ‘3 83-83 
Earnings per average mi‘e open... 6,546 .. £7,165 
Working expenses per average mile 

aie eee ee ae £5616 .. £6,006 
Net earnings per average mile open £930 .. £1,150 
Earnings pertram mile .. .. .. Is 4}d. Is 7}d. 
Working expenses per tram mile .. 1s. 2d. 1s, 44d. 
Net earnings per tram mile .. .. 2}1. 3d 





93,703,685 
6,835,926 


108,135, ttl 
9 344,154 





Passengers carricd, number 
Tram mileage... .. .. .. 








‘More TRADE Union LitiGaTion.”—Under this head, in our 
issue of May 9th last, we dealt with the then recent decision of the 
Divisional Court of the case of Read v. the Friendly Society of 
Operative Masons. It will be remembered that the plaintiff, an 
apprentice, brought an action against the Society to recover 
damages by reason of the pressure put by the latter on the 
plaintiff’s master, whereby the plaintiff lost the benefit of his 
apprenticeship. The County-court Judge decided in favour of the 
Society. The Divisional Court allowed the plaintiff’s appeal and 
directed a new trial. The Court of Appeal has now affirmed the 
decision of the Divisional Court, but instead of sending the case 
for new trial, has awarded the plaintiff £50 damages. 
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THE CONSTRUCTION OF ACETYLENE 
GENERATORS, 


Tue English Acetylene Association has just issued a useful 
set of regulations governing the design, construction, and 
manipulation of generators, together with rules covering the 
sale of calcium carbide, and the employment of purifying 
materials. The regulations as to generators run as follows :— 
The temperature of the gas immediately on leaving the charge 
shall not exceed 100 deg. Cent. Machines shall be so con- 
structed that when used in accordance with printed instruc- 
tions it shall not be possible for any undecomposed carbide 
to remain in the sludge removed from the generator. The 
limit of pressure in any part of the generator shall not exceed 


that of 20in. of water, subject to the exception that if it is 





| shown to the satisfaction of the executive of the Association 


that higher pressures up to 50in. of water are necessary in 


| certain generators, and without danger, the executive may, 


with the approval of the Home-office, grant exceptions for 
such generators, with or without conditions. The limit of 
pressure in service pipes within the house shall not exceed 
5in. of water, subject to the exemption that if it be shown 
to the satisfaction of the Association that for certain purposes 
a higher pressure up to 10in. of water is necessary, the 
executive may authorise such higher pressure to be used for 
such purposes. The apparatus shall give no tarry or other 
condensation products from the decomposition of the carbide. 
In the use of a generator regard shall be had to the danger of 
stoppage of passage of the gas and resulting increase of 
pressure, which may arise from the freezing of the water. 
Where freezing may be anticipated steps shall be taken to 


| prevent it. It shall not be possible under any conditions, 
| even by wrong manipulation of cocks, to seal the generating 
| chamber hermetically. It shall not be possible for the lime 
sludge to choke any of the gas pipes in the apparatus, nor 
water pipes, if such be alternatively used as safety valves. The 
use of glass gauges shall be avoided as far as possible, and 
where absolutely necessary they shall be effectively protected 
against breakage. The air space in the generator before 
charging shall be as small as possible, i.c., the gas in the 
generating chamber shall not contain more than 8 per cent. 
of air half a minute after commencement of generation. A 
sample of the contents drawn from the holder any time after 
generation has commenced shall not contain an explosive 
mixture, i.e., more than 18 per cent. of air. This shall not 
apply to the initial charges of the gasholder when reasonable 
precautions are necessary. Generators and apparatus shall 
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be made of sufficiently strong material and of good workman- 
ship, and shall not in any part be constructed of unalloyed 
copper. Generators shall have sufficient storage capacity to 
make a serious blow-off impossible. Wherever the generating 
plant is situated, sufficient ventilation must always be pro- 
vided. A blow-off pipe shall, wherever desirable, be affixed 
leading from the gasholder to the open air. The use of an 
efficient purifier with generating plant for indoor lighting is 
strongly advised. No generator shall be sold without a card 
of instructions suitable for hanging up in some convenient 
place. Such instructions shall be of the most detailed 
nature, and shall not presuppose any expert knowledge what- 
ever on the part of the operator. Every generator shall have 
marked clearly upon the outside a statement of the maximum 
number of half cubic foot burners and the charge of carbide 
for which it is designed. 

The regulations as to purifiers and purifying materials run 
as follows :—The purifying material shall remove phosphorus 
and sulphur compounds to a commercially satisfactory 
degree, i.e., not to a greater degree than will allow easy 
detection of escaping gas through its odour. The purifying 
material shall not yield any products capable of corroding 
the gas mains or fittings. The purifying material shall, if 
possible, be efficient as a drying agent, but the Association 
does not consider this an absolute necessity. The purifying 
material shall not, under working conditions, be capable of 
forming explosive compounds or mixtures. It is understood 
that this condition does not apply to the unavoidable mixture 
of acetylene and air formed when re-charging the purifier. 
The apparatus containing the purifying material shall. be 
simple in construction, and capable of being re-charged by an 
inexperienced person without trouble. It shall be so designed 
as to bring the gas into proper contact with the material. 
The containers in purifiers shall be made of such materials as 
are not dangerously affected by the respective purifying 
materials used. No purifier shall be sold without a card 
of instructions suitable for hanging up in some convenient 
place. 

The rules as to carbide are more of a commercial character, 
but specify that ‘‘ standard ’’ sized carbide—1 to 2:5in. lumps 
—shall give 4-8 cubic feet per lb. measured at 60 deg. Fah. and 
30in. of atmospheric pressure. Carbide evolving down to 4° 2ft. 
may be accepted at a pro rata reduction in price; carbide 
yielding less than 4°2ft. need not be accepted. A latitude of 
5 per cent. is allowed in analysis. 








A NEW HARROW. 


WE recently had an opportunity of seeing at work on very 
different kinds of ground a new form of harrow which has 
been patented by Mr. J. Silvester Hooker, of Brockenhurst, 
Hants. As will be seen from the accompanying engraving, 
this harrow possesses several novel points. The original idea 
of the inventor was to produce a harrow which might be used 
on pasture land with greater effect than any existing imple- 
ment. It has been, for example, a usual practice before 
harrowing pasture to remove by hand labour the hard grass- 
grown ant and molehills, since the ordinary harrows make 





practically no impression upon them. As will be seen by the , 


details which we shall give later on, the harrow under con- 
sideration is capable of levelling these obstructions without 
any outside help, thereby ensuring a saving of time. As a 


Chain securing 
Stee/ plate 


yw Steel plats 


The accompanying illustrations serve to show the construc. 
tion of this implement. It will be seen that it consists of a 
number of teeth of the form shown in Fig. 1, mounted on 
rods or bolts placed at right angles to the direction in which 
the harrow is to be drawn. These 
teeth have a set backwards, so as 
to obviate choking as much ag 
possible, and are pierced with two 
holes in the position shown 
through which are passed the 
bolts. These bolts might, of 
course, pass from side to side of 
the harrow, but the inventor 
informs us that in practice he 
prefers to have them in alternate series of three and foyr 
bolts in a line, as shown in the illustration Fig. 2, which 
gives a plan and elevation of the implement. This 
construction renders the whole more flexible, and prevents it 
rising up and perhaps turning over when turned round during 
work. Moreover, since there is always a certain amount of 
choking, the fact that the framework is not entirely rigid, 
but divided up into sections, renders it all the easier for 
various portions to be lifted one after the other for 
the purpose of clearing. The teeth of the harrow which 
we saw at work and examined closely were of steel, 
2in. wide and jin. thick. Placed as they are with 
| a rake backwards, they have not got a tendency to dig deeply 
| into the soil, and so increase the labour of pulling, but judging 
| from what we saw, they enter quite far enough. It will be 
| seen that on the top there are three steel plates. These may 
| or may not be used ; if they are, they give a certain amount 
| of rigidity which is of advantage in some soils, besides 
| affording a sort of platform, which may be weighted if it is 
| found desirable. For transporting the implement from one 
| place to another these plates are put underneath, the teeth 

being thus lifted from contact with the ground and the plates 
| serving as skids. A point on which the inventor lays great 
| stress is that everything is easily get-at-able, whether for the 
| purposes of renewal of the teeth or for lessening or 
| increasing the number, whichever may be found desir. 
|able. If it is required to have less than the total number 

of teeth the harrow contains, these may be either removed 
| altogether and replaced by a link, similar to that to which 
| each tooth or blade is riveted, or the link with its blade 
attached may just be reversed, the blade then pointing 
upwards, as shown by the dotted lines in Fig. 1. The draw- 
ing shows a set of rollers at the driving end. The harrow we 
saw had them at both ends. For some uses it might 
be advisable to omit them altogether. 
We first witnessed a trial over freshly ploughed land con- 
| taining a good deal of couch grass. In some cases the roots 
of this grass were grubbed up, while in others they were not. 
| It would seem, therefore, that Mr. Hooker’s harrow is not 
| quite suited for this sort of land. It might have been, how- 
ever, that with a load upon it and with fewer teeth, so as to 
reduce the draught, a successful result might have been 
obtained ; but we did not see thisexperiment performed. On 
the other hand, when tried on land which was free from couch, 
and which had been ploughed for some months, and had 
become hard and baked after a nearly rainless fortnight, it 
worked extremely well, breaking up the clods and producing 
an excellent sowing surface. We had an opportunity of 
judging of the relative capabilities of this and of the ordinary 
tine harrow tried side by side in the same field. The surface 
produced by the former was much superior to that by the 
latter. 

Again, we saw both kinds of implement working on a hard 
piece of stubble land very much sunbaked, and preparing it 
for sowing clover. Here again Mr. Hooker’s harrow showed 
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Fig. 1 
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Fig. 2-HOOKERS HARROW 


fact, in addition to being useful for pasture land, it has 
proved itself capable of dealing efficiently with arable land, 
both when ploughed and when covered with stubble. 


its superiority, making an excellent surface with fewer passings 
; over the ground than were required by the tine harrow. 
| Indeed, the surface was just exactly what is required for 





~ we «4 «&, eo 











THE ENGINEER 


451 








The 

.alover. When tried on pasture land even the most 
son ee thills, so hard that it was very difficult to make 
pag ression on them with the foot, were dispersed after 
eEETOW had been passed over them a few times. More- 
pod in those parts of the pasture where there were none of 
reid mounds, one passage of the harrow appeared to do 
exactly that amount of work which is required. In fact, it 
would seem that the harrow is at its best when dealing with 
asture or with stubble land, althou h the work which we 
have seen it perform on some kinds of ploughed land is 
undoubtedly, superior to that by the tine harrow. 








DOCKYARD NOTES. 





Since the announcement that Mr. Chamberlain was going 
to take passage for South Africa in the Good Hope, that ship 
has been the centre of interest in Portsmouth Dockyard. All 
day long trippers ‘‘ doing the Yard’’ stand and gaze at her 
with vivid interest depicted on their faces, and most try to 
get on board to see the cabin that ‘‘Joe’’ is most likely to 
occupy. It is a striking instance of the effect of personality. 
Anitem of interest in connection with the ship is that a London 
daily sent down a special correspondent to interview the 
crew, and get their ideas as to their distinguished pas- 


senger! Of course, as yet, there is no crew. 





Ix connection with journalism and the Navy an interest- 
ing contemporary flounders a good deal over the Téméraire 
in its last issue. To begin with, there is a photograph of 
her in a long discarded rig, and to carry on the barbette 
guns are described as 124-ton. Actually they are 25-ton M.L.; 
there are no 124-ton guns in the Téméraire. 





Tue Argentine armoured cruiser, formerly known as the 
San Mitra, has been launched at Ansaldo’s, Genoa, under 
the name of Rividavia. Some years ago there were per- 
sistent rumours as to an Argentine ship of this name, though 
she was never laid down. The new ship is practically a sister 
to the Italian Francesco Ferrucio. We shall be dealing with 
her at some future date, as she represents an exceeding inter- 
esting type, to be found nowhere save in the Italian and 
Argentine navies. 





Tue German battleship Wettin has been ouf for her pre- 
liminary trials, but these had to be given up on account of an 
accident with the big gun mountings, due—according to 
report—to vibration. 





Tue Portuguese ironclad Vasco da Gama has completed 
the first stage of her reconstruction. 





Torrevo boats 52, 53, and 55 have been sent to Messrs. 
Laird, of Birkenhead, to have water-tube boilers fitted 
to them. 





Tur new United States battleship Louisiana is to be built 
by contract at Newport News. She will be entirely com- 
pleted for sea by the contractors. It is hoped to have her 
ready for sea in three and a-half years from now. 





Ox Tuesday last Rear-Admiral R. F. H. Henderson, super- 
intendent of Portsmouth Dockyard, received orders from the 
Admiralty to cause the Admiralty Chemist and other dock- 
yard officials to consider carefully the whole question of the 
storage of steam coal, and to furnish a report dealing specially 
with the following points :—(a) Whether it is recommended 
to conduct experiments to ascertain the results of storage 
under water; (b) if so, to what extent and whether the 
experiments should be by immersion in a tank or well on 
shore or afloat by sinking a lighter full of coal; (c) where it 
is proposed the experiments should be carried out ; (d) whether 
wetted coal is considered dangerous for issue to ships; (e) if 
it is considered the coal so immersed would require to be 
dried before issue, and, if so, how is it proposed to do this if 
large quantities of coal were stored under water for issue to 
ships ; ( f) whether an opinion can be furnished as to the respec- 
tive merits of stored coal under cover and under water. The 
Times, in commenting on the matter, remarks :—‘‘ Should 
the experiments be carried out, they are likely to extend over 
a prolonged period, as, in any case, in order to arrive at a safe 
conclusion, the coal must be immersed for at least six 
months, and after that it will be found necessary to store 
the wet coal in isolated bunkers for purposes of observation 
and further experiment.”’ 


AN answer to a question asked in the House of Com- 
mons, on Tuesday last, is worthy of record. Mr. 
Arnold-Forster, replying to Sir Charles Dilke, said that 
the armour for the six new armoured cruisers of the 1901-02 
programme was provisionally ordered on August 18th last, and 
the orders were confirmed ou September 3rd. The manufacture 
of the armour was immediately commenced by the armour- 
plate makers. 


2 








Roya InstrruTion.—A general monthly meeting of the members 
of the Royal Institution was held Tuesday afternoon—the 3rd 
instant—Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. The following were elected members:—Mr. G. H. 
Baillie, Mr. W. D. Butcher, Mrs, A. R. Cox, Sir Archibald Camp- 
bell Lawrie, Mr. G. J. Morrison, and Mr. A. B, Tubini. The 
special thanks of the members were returned to Sir Andrew Noble, 
Bart., K.C.B., F.R.S., for his donation of £150, and to Dr. Ludwig 
Mond, F.R §., for his donation uf £200 to the fund for the Promo- 
tion of Experimental Research at Low Temperatures. 


CANADIAN Pic IRoN,—In answer to a question, asked by Mr. 
Lough, in the House of Commons, Mr. Gerald Balfour replied :— 
‘I know of no bounties on the export of Canadian pig iron and 
steel. Bounties are given on the production of pig iron andof steel 
ingots and puddled iron bars made from such pig iron. Up to 
April, 1902, the rates were 3 dols, per ton of 2000 Ib.. except on 
pig iron produced from foreign ores, which received 2 dols. 
Between 1902 and 1907 the bounties are subject to continuous 
reduction, and the rates at present payable are 90 per cent. of those 
quoted above, The quantity of Canadian pig iron exported to this 


country in the years 1900-01 was 1603 tons. The corresponding 
total for 1901-02 is provisionally stated as 100,519 tons, The 
Canadian accounts do not separately distinguish the exports either 
of steel ingots or puddled iron bars.” 








THE INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENTIAL ADDRESS OF MR. JOHN CLARKE 
HAWKSHAW.* 


THE century which has just closed will always be memorable 
for the birth and growth to maturity, and, as some may say, to an 
honourable old age, of traction by steam power on railways. Far- 
reaching as the results of this growth have been throughout the 
world, this country could not have reaped so rich a harvest from 
it without a corresponding growth of our dock system, which his 
also made its mark on the nineteenth century, and we owe our 
docks to our tidal rivers. But the advantage we derive from the 
rise of tide in our rivers ceases to be so great, now that the time 
has come when not only deeper docks are required, but when such 
costly structures as locks with their gates and machinery have to 
be made to meet the requirements of the large ships of to-day. 

That we require deeper docks with deeper entrances to them is 
because iron has taken the place of timber in shipbuilding, so that 
the use of iron has not only revolutionised shipbuilding. but has 
necessitated the re-building of our docks and harbours. The 
progress of the last century has been mainly due to the use 
which has been made of the metal, iron. In our enthusiasm 
for the great results achieved by this new material we may over- 
look what we have owed in the past and what we still shall require 
in the future from an ‘‘old-world material,” timber. Engineers 
in this country cannot do without timber, nor indeed without 
much timber. ‘fo take some examples when timber is used in 
quantities, which can be easily ascertained. 

Take first mining, a branch on which all other engineering 
depends for its supplies of raw material, the metals, and, what is 
of more worth, the fuel on which up till now engineering has been 
dependent. In the year 1901 the number of loads of pit-pro 
imported into this country was 1,879,810. On railways, if we take 
the length of single line inthe United Kingdom, including sidings, 
at 45,800 miles, there are in use about 90 million sleepers, and the 
annual consumption for renewals may be taken at about 3,750,000 
sleepers a year, worth about £750, Much timber is used in 
railways for other purposes, for fencing, for telegraph and signal 
posts, for buildings and rolling stock. Another large item is the 
timber used for temporary work. We shall not be far wrong in 
assuming that the timber used for temporary purposes will, on an 
average, be equal to the quantity used in permanent work, and 
‘hat it will often be two or three times the amount. The average 
life of sleepers in this country, as determined by the annual con- 
sumption, would appear to be twenty-four years. In France it 
seems to be less, viz., about twenty-three years. If we take the 
timber sleepers laid on all the railways of the world, the number 
will not fall far short of 1495 million, and a low estimate of the 
value would be £180,000,000. If weallow that much timber is still 
required for engineering work, may it not be well to inquire 
whether the supply of the material is likely to continue to be 
equal to the demand ? 

In this country we have less area under forest, in proportion 
to our size, than any other country in Europe except Portugal, and 
our timber imports are, in weight, more than half the total timber 
imports of the timber-importing countries of Europe. In Europe 
there are only five countries which export timber—Russia, Sweden, 
Austria-Hungary, Norway, and Roumania—and the amount 
exported by these five countries is nearly 2? million tons short of 
the total amount required in Europe. The only country we can 
look to for the timber we must have is Canada, and the United 
States is making increasing demands on Canada for timber, and 
Canada itself, with its enormous resources in water power, will 
soon be a large consumer of its own forest produce. 2 

In this country forestry is neglected. If we do not grow our 
own timber, it is said we can get it elsewhere, and if the supply 
runs short we can use metal or concrete or some other substitute. 
In 1901 a little over 7? million tons of pig iron was made in Great 
Britain, of which the value would be rather over 22 million 
pounds, while the value of the net imports of timber was over 
25 million pounds, so that the value of the timber we import is 
greater than the value of the pig iron we manufacture, allowing 
nothing for the value of the home-grown timber we use. 

Science has done much to improve the manufacture of iron ; not 
so with the production of timber in this country. It is to be 
hoped that the labours of the Committee now sitting, which was 
appointed by the Board of Agriculture this year to inquire into 
and report upon the present position and future prospects of 
forestry and the planting and management of woodlands in 
Great Britain, will result in steps being taken to alter this state 
of affairs. 

After some words on the subject of roads and the carriage of 
goods on railways, Mr. Hawkshaw continued :—The value of 
timber, the cost of iron, and the cost of power, depend in this 
country more or less on the cost of coal. The Coal Commission of 
1871 estimated the supply at that time at 146,000 million tons. 
Since 1871 we have disposed of about 5000 million tons, leaving 
141,000 million tons. For us the question is not alone one of 
supply but one of cost, which has varied much during late years. 
In 1888 the average cost of a ton at the pit’s mouth was 5s. Ojd.; 
in 1900 it was 10s. 9?7d., or more than double. Notwithstanding 
the great advance in mining processes, tending to lessen the cost 
of production, the price of coal is more 'ikely to rise than to fall in 
years tocome. Other kinds of fuel will then come mo-ze into use, 
among others, wood, especially for domestic consumption, which 
now draws more largely than is perhaps recognised on our coal 
— 

n Germany the land is made to grow fuel in another form. A 
new industry has lately arisen in the production of crude spirit 
from potatoes, which is used as a cheap fuel in internal combustion 
motors, in motor cars, and smali locomotive engines for tramways, 
narrow-gauge railways and colliery lines. The largest locomotive 
yet built for spirit-burning is one of only 30 horse-power. The 
world has yet another supply of fuel in mineral oil, which being 
liquid is one stage in advance towards combustion. New sources 
of oil supply are continually being discovered, but the uncertainty 
of supply is the difficulty in the way of its being adopted ona 
larger scale for steamships, for which it affords such obvious advan- 
tages. There is another reserve of fuel in the world in the form of 
peat. In Central Sweden as much as one million tons of peat is 
prepared annually, mostly for metallurgical purposes. For years 
it has been used in Martin steel and glass furnaces. In Finland, 
Russia, and Germany, locomotive boilers are fired with it. It is 
now proposed to use peat fuel for electric power stations in 
Germany. -In Norway water power is used, the peat being car- 
bonised in retorts by electricity, and the waste products recovered. 
Not only in Europe, but in Canada peat is manufactured for fuel, 
and this industry could be carried on, with coal even at a lower 
price than it is at present. 

Many thousands of million tons still remain of the world’s 
store of coal. China has af enormous supply as yet almost un- 
touched. In one province alone, that of Shan-si, it is said there is 
coal equal to our present yearly output for 3000 years. There is 
coal to meet the world’s requirements for many years to comes 
Even if this were not so, the world is no longer so dependent on 
fuel now that we are again calling on falling water to aid us in our 
work, as it did our forefathers when they first tried to apply the 
forces of Nature to the use of man. We cannot estimate the total 
power which the water falling on the earth’s surface would pro- 
duce in its decent to the sea, but we can form some idea of the 
limits within which it would lie. Assume a depth of 10in. of rain- 
fall to flow off each square mile of land surface, the mean height 
of which may be taken as 2250ft. above sea level. Then the water 
from the whole surface falling through the mean height would give 
10,340 million horse-power in perpetuity. Our present yearly 
output of 225 million tons of coal would only give that amount of 
horse-power for a little over half a day. 





* Abstract, 





The advantages of water power are not yet generally fully recog- 
nised. Its cheapness is one advantage, but a more important one 
is its certainty, which is assured as long as we deal with the 
minimum supply alone. Power obtained from fuel depends on the 
cost of the fuel and the cost of labour. A horse-power may be 
obtained at a cheap rate to-day, but it does not follow it can 
always be supplied at that rate. As we have seen, the price of 
coal doubled at the pit’s mouth between 1888 and 1900, and a 
strike may at any time diso ise the supply and deprive the 
manufacturer temporarily of the power he requires. Water power 
is not dependent on fuel that may fail or wages that may rise. It 
can besupplied at a fixed rate day and night from year’s end to 
year’s end for all time. In one lake, which I know well, it is pro 
posed to — storage for 170 million cubic metres at a cost of 
about £10,000. It is estimated that 263,000 horse-power could be 
supplied by the Jarger rivers of Norway south of Trondhjem with- 
out regulation; by regulation the power would probably be 
quadrupled. At one of the falls on the Glommen, where there is 
45,000 horse-power available, a power-house is now being erected 
from whence the power will be transmitted to Christiania. 
Germany, Austria, and Switzerland have made larger use of water 
power for industrial purposes, and in some cases for working 
railways. France uses water power to the extent of 500,000 horse- 
power already. Italy is making use of her waterfalls, transmitting 
power to a distance of 62 miles on Lake Como for railway and other 
pu s. It is, however, in the United States that most progress 
is being made in the electrical transmission of water power. 
Forty-three companies, having a total capacity of 132,330 horse- 
power, transmit power for a total distance of 1549 miles, on an 
average 30-3 miles, with a voltage which varies from 10,000 to 

,000. The maximum distance to which power is transmitted is 
from — to San Francisco, 220 miles, with a loss of 25 per cent. 
Waterfalls are made use of under the most varied conditions as 
regards volume and fall. At Niagara the body of water is large 
and the fall high ; at Sault St. Marie, between Lakes Superior and 
Huron, the body of water is also large, but the fall small, 28ft.; at 
Colgate the body of water is small but the fall high, 1500ft. 

After some most interesting remarks concerning geological 
formations, the new President continued: To turn from so dry a 
subject, the quantity of water that flows off a given area and the 
rates at which it flows off are questions of ever-growing importance 
as population increases. Water supply for domestic purposes, for 
irrigating, for water transport, for water power, and, lastiy, floods, 
all depend, in a given district, on the answers to those questions, 
and they will depend largely on the nature of the surface deposits 
and on the character and quantity of vegetation that covers them. 

It is a generally received opinion that forest vegetation affects 
climate. So far the results of observations in India show that 
forest soils absorb more and evaporate less than soil in the open, 
and that forests tend to moderate the extremes of climate, and to 
increase rainfall, and the nearer we approach the equator the 
greater is the effect of vegetation on rainfall. Of one effect there 
can be no doubt, fertile soils, the accumulation of centuries, 
disappear with the destruction of forests, and not only the moisture 
holding vegetable soil goes, but, unless it is rock, much of the strata 
below. The work done by tree — in breaking up rock is 
enormous, as may be seen by studying the growth of individual 
trees in a rock substratum. 

I have perhaps seemed to wander from the trodden paths of 
engineering, but who shall say where they are to lead us! Not 
content with the surface of the earth and of the ocean, we seek to 
traverse the air with our machines and to navigate the depths of 
the ocean with our vessels, The advance in natural knowledge 
and the progress in cur well-being during the last century have 
been the outcome of mechanics. Daily the lives, not only of 
communities, but of individuals, become more dependent on 
machinery. We might well, I think, increase the number of 
optional subjects for our examinations. There is no branch of 
natural knowledge which may not be studied with advantage by 
an engineer as a change and relaxation in the round of daily work, 
and as a training of his power of observation. For after all is said, 
it is only by observing that we can know. 








YORKSHIRE COLLEGE ENGINEERING SOCIETY, LEEDS.—On Monday, 
October 27th, Professor Thompson, B.Sc., gave a lecture on 
‘* Some Considerations on Traverse Surveying.” This method, the 
Professor stated, is the only one available for mine surveying. He 
explained the uses and limitations of various surveying instruments. 
He also demonstrated the cause and extent of possible errors, and 
showed the method of calculating the compensation necessary to 
correct them. A discussion followed, and a vote of thanks to the 
lecturer closed the meeting. 

OvuTPUT OF THE UNITED States STEEL CorPoRATION.—In view 
of the vast extent of the plant and operations of the United States 
Steel Corporation, it will come as a surprise to many people to 
learn how large a proportion of the production of iron and steel 
of the United States is still turned out from mills and forges other 
than those included in the great Steel Trust. According to figures 
published by the American Iron and Steel Association, out of a 
total production in 1901 of 28,887,479 tons of iron ore, 43-9 per 
cent. was produced by the United States Steel Corporation, and 
the balance by individual firms. From this ore there was pro- 
duced 15,878,354 tons of pig iron, of which 42-9 per cent. was the 
output of the Corporation’s furnaces. The total production of 
Bessemer and open-hearth steel ingots and castings in the same 
year was 13,369,611 tons, 66-3 per cent. of which was produced by 
the United States Steel Corporation.. They also produced 59-9 per 
cent. of the steel rails, 62-2 per cent. of structural shapes, 77-6 per 
cent. of the wire rods, and 50-1 per cent. of a total of all rolled pro- 
ducts of 12,349,327 tons.— Scientific American. 

THE INSTITUTION OF JUNIOR ENGINEERS.—On Thursday even- 
ing, October 30th, the members of this Institution visited the 
headquarters of the Electrical Engineers—R.E.—Corps of Volun- 
teers, Regency-street, Westminster. They were received by the 
commanding officer, Major R. 8. Erskine, M.I.E.E., and staff. A 
short description of the general work of the Corps was first given. 
Their duties consisted principally in running search-lights at 
different positions round the coast. There were at present nine 
such stations equipped with apparatus for the use of the Corps, and 
no member was considered efficient unless he had served a period 
of training at one of these stations. The Corps had given a good 
account of themselves in the operations in South Africa, and Lord 
Roberts had stated that by their services insupplying light for the 
reconstruction, during night time, of the damaged bridges, Xc., 
before Pretoria, he had been able to make his entry into that town 
some days earlier than would otherwise have been possible. Cap- 
tain J. H. S. Phillips explained the construction and working of 
the 25 horse-power Hornsby-Ackroyd oil engine, which is used for 
driving the compound-wound dynamo giving a current of 80 volts 
and 200 ampéres. This plant is the standard set installed at the 
stations for instructional purposes. The facility with which the 
engine could be started was shown. One of the portable search- 
light sets which had done duty in South Africa was connected up, 
and the special features of the mounting of the lamp and general 
equipment were indicated. Three other lamps were also inspected, 
and an interesting object was a small lamp used by the Boers, 
fitted with a shutter, by means of which signalling by the Morse 
code could be carried out ; but as it was only of small power, its 
utility to any extent seemed open to question. The Morris tube 
range, armoury, and other departments were shown, and through- 
out the inspection, which occupied two hours, the officers of the 
Corps gave the members much useful information with reference to 
all that was seen. For their courtesy the thanks of the Institution 
were expressed by the chairman, Mr. Kenneth Gray, at the con- 
clusion of the visit. On Saturday, November 15th, the members 
are to visit the new shipbuilding and marine engineering works of 
Messrs, Yarrow and Co, 
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MAKING STOCK BRICKS 
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Fig. 2- BRICKS ENTERING THE DAYCR 





Fig. 3—BRICKS LEAVING THE DRYER AFTE 


A NEW BRICK-MAKING PROCESS. 


Tue stock brick, which is used in such large quantities in 
London, when properly made has probably no superior. But 
in recent years, largely on account of its cost, bricks made of 
other material have come into more general use in the 
metropolis. Hitherto it has only been possible to carry on 
the manufacture during certain months of the year, when 
the open-air drying process could be satisfactorily carried out. 
The time required for natural drying has been subject to the 
uncertainty of the English climate, sometimes occupying 
several weeks, and a wet summer meant financial loss to the 
brick manufacturer. In the method of burning, too, the old- 
fashioned clamps leave much to be desired, and it is 
estimated that out of the bricks made in Essex and Kent 
only about 50 per cent. turn out stocks, 10 per cent. are 
useless, and the other 40 per cent. consist of inferior bricks 
known in the building trade as ‘‘ grizzles’’ and ‘* place.”’ 

The firm of Eastwood and Co., Limited, of Belvedere-road, 
Lambeth, has, however, laid down a large experimental plant 
at its Teynham brickfields, near Sittingbourne, which appears 
likely to effect a revolution in existing methods of production. 
The same material as before—a plastic mixture of earth and 
ashes —is used, but instead of hand moulding a machine is 
employed, capable, it is said, of turning out 40,000 bricks per 
day, instead of 7000 or 8000 bya moulder. Upon leaving the 
machine the bricks are placed on suitable trucks and taken 
direct on rails to a drying chamber having three tracks, in 
which all the moisture is extracted in the comparatively 
short space of twenty-four hours. The drying chamber at 
Teynham is 180ft. long, and the temperature is graduated 
up to about 200deg. Fah. The bricks, in passing through 
this chamber, remain on the same trucks which received them 
from the moulding machine. The chamber is heated almost 
exclusively by means of radiated heat from exhaust steam 
pipes, and the moistened air is drawn off by fans. When the 
trucks have reached the remote end of the drying chamber, 
after a period of twenty-four hours, they are quite hard, 
practically dry throughout, and ready to be burnt. They are 
next taken to an improved form of kiln, 180ft. long, through 

which they are passed on special trucks running on rails. This 
kiln is coal-fired, and the maximum heat produced in it is 
about 900 deg. Fah. The bricks remain in this for three days, 
and at the end of this time are taken out and sorted before 
going to the builder. Toallow for shrinkage during drying 
and burning, the dimensions of the bricks when leaving the 
moulds are 9fin. by 3in. by 4#in. After they have passed 
through the drying chamber, they have contracted to 9tin., 
2iin., and 44in., and when the kiln has been passed through, 
the bricks have come down to the standard dimensions, viz., 
8%in. by 2?in. by 4}in. 

It is claimed that in the new process, which has been 
invented in Germany, absolute uniformity is obtained. There 


is no waste, and although 85 per cent. of stocks have already 
been turned out, the introducers believe that a much higher 
percentage will be obtained with further experience. In | 


R 24 HOURS 


addition to these advantages, the process can be carried out 
thoughout the whole of the year, as compared with only about 
six months as at present. A party of builders, architects, 
contractors, and others interested were enabled by the courtesy 
of Messrs. Eastwood to inspect the operations of the system on 
Tuesday last at Teynham, and, although the plant is only 
experimental, turning out 120,000 bricks per week, it sufficed 
to demonstrate that the claims made for the process had not 
been overstated. The inventors are Messrs. Moller and 
Pfeifer, of Berlin, who have granted the above-named firm 
the sole right to use their dryers and kilns within a radius of 
80 miles from Charing Cross. 








CATALOGUES. 





H. RONNEBECK, Middlesbrough.—Book of sections of ship- 
building material and patterns of chequer plates. 

BALDWIN LocomMoTiIVE Works, Philadelphia, U.S.A.—Record of 
recent construction, No. 38, motor and trailer trucks. 

LAHMEYER ELECTRICAL CoMPANY, Limited, New Oxford-street, 
London.—Pamphlet of direct-coupled machines for two-system 
supply. 

RHODES ELECTRICAL MANUFACTURING Company, Bishopsgate- 
street Within, London.—Catalogue of continuous-current R. E, 
type motors. 


A. G. THORNTON, St. Mary’s-street, Manchester.—Circular | 


describing the Perry slide rule, and Thornton’s improved calcu- 
lating slide rule. 

INTERNATIONAL ELECTRICAL ENGINEERING COMPANY, Clun 
House, Surrey-street, Strand. Bulletin No. 12,—Containing an 
| illustrated description of the central electric light station at 
| Ploesei, Roumania, 

TANGYE TOOL AND ELEcTRIC CoMPANY, Limited, Birmingham. 
1902 catalogue, electric section.—The contents of this book are 
varied. They include dynamos and motors, machine tools, &c. 
The book is got up in the usual high standard adopted by this 
firm. * 


HasLtaM FOUNDRY AND ENGINEERING Company, Limited, 
Union Foundry, Derby. Catalogue of marine refrigerating 
machinery.—In addition to some good views of the interior of this 
company’s works, the book contains three main seetions devoted 
to the ammonia, carbonic anhydride, and_compressed-air systems 
of cold production. 9 fi 

VacuuM CLEANER ComPANY, Limited, 25, Victoria-street, 8. W.— 
Illustrated pamphlet describing this new method of house cleaning 
by means of a vacuum, on Booth’s system. The cleaning agent is 
air. A vacuum is established by means of an air pump operated 
in a portable truck, which carries the entire plant, and the suction 
of air created by this means is carried to the carpet or furniture 


Fig. 4—BRICKS LEAVING THE KILN 


CHEVRES ELEcTRIC PoWER StaTioN.—We are informed by 
Messrs. Ransomes and Rapier, Limited, of Ipswich, that the 
sluices, which we described in our issue of the 17th ult., in con- 
nection with the hydraulic electric power station at Chivres, were 
made in accordance with the invention of the late Mr, F. G. M. 
Stoney, and that the working drawings for them were supplied by 
Messrs. Ransomes and Rapier, although the sluices themselves 
were made on the Continent. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERSIN SCOTLAND. —The 
first general meeting of the forty-sixth session of the Institution of 
Engineers and Shipbuilders in Scotland was held in the Institution 
Rooms, Bath-street, Glasgow, on the 3lst ult., Mr. Wm. Foulis, 
president, in the chair. It was intimated that the following 
office-bearers had been elected :—President, Mr. Wm. Foulis ; vice- 
presidents, Professor J. H. Biles, Mr. Archibald Denny, Mr. James 
Gilchrist, Mr. Thomas Kennedy, Mr. James Mollison, and Mr. 
James Weir ; ordinary members of Council, Mr. William Alston, 
Professor Barr, Mr. H. W. Brock, Mr. E. Hall-Brown, Mr. Wm. 
Brown, Mr. W. A, Chamen, Mr. Alex. Gracie, Mr. George Mac- 
Farlane, Mr. Wm. Melville, Mr. Matthew Paul, Mr. F. J. Rowan, 
Mr. A. W. Sampson, Mr. Jobn Steven, Mr. John Ward, and Mr. 
A. D. Wedgewood. The president, in a short address, said the 
Institution continued to prosper. The increase of membership 
during the year had not been so large as they might have wished, 
but when all the circumstances were taken into consideration, it 
was very satisfactory. There had never been a time when member- 
ship in such an institution was more necessary. Progress in all 
departments of engineering science and practice was never more 
marked, and if they would keep themselves informed of the pro- 
gress of the times much of the information they required could be 
zot from the proceedings of such an institution as their own. There 
should, he thought, be an experimental committee appointed in 
| connection with their deliberations, and it seemed to be fully time 
| for them to consider whether they should nothave more commodivus 
| rooms in which to hold their meetings and conduct their work. 
| Their present hall, which was built twenty-two years ago, when the 

membership was only a third of its present size, was quite in- 
| adequate. In his opinion, they should endeavour to establish a 
| central hall for engineering in Scotland. The difficulty was, of 
| course, a financial one, but he thought it might be got over, and he 
| proposed to ask the Council to appoint a small committee to inquire 
| into the whole subject and report. Professor Jamieson, in moving 
| a vote of thanks to Mr. Foulis, spoke in appreciative terms of the 
| president’s suggestions, and said he hoped they would all be 
| carried out. An exhaustive paper on ‘Steam Turbines,” with 
special reference to the De Laval type of turbine, was afterwards 
read by Mr. K. Anderson, expert with Messrs. Greenwood and 
Batley, Limited, of Albion Works, Leeds. The author went very 
fully into the principles underlying the action and design of the 
De Laval turbine, as well as into the mechanical features of its con- 
struction, and by means of lantern slides and tables of data, 
elucidated the reasons for the efficiency, as well as loss of efficiency, 
of this type of turbine in uniform stages of rating, as to power 
developed ; the range comprising machines from 14 to 300 brake 
horse-power. A series of slides was also shown of actual applica- 
tions of the turbine to various purposes, including pump and fan 





being treated, through flexible india-rubber tubes, with the result 
that by passing the cleaner over the floor the dust contained in and 
under the carpet is drawn up by the great suction pressure, and is | 
removed along the tube to a filter attached to the truck, where the | 
dust is collected and deposited, } 


and shaft and dynamo driving. Discussion on the paper was post- 
poned till the next ordinary meeting, a month hence, when the 
author will exhibit a series of working models which by mischance 
had not arrived in time to be exhibited with the reading of the 
paper. 
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OIL MOTOR CARS OF 1902.* 
By Captain C. C. Lonepripeg, Member, of London. 
(Continued from page 427.) 
naL arguments might be advanced for the entry of an 
additional factor into the problem, the possible improvement of 
mbustion by the presence of water vapour. The idea is not new. 
Proposals to improve combustion by decomposing the fuel with 
gam or aqueous vapour occur in many patents, ¢.g., No. 14,242 of 
oan K Ladd, and No. 10,018 of '96H. Lane.+ "Fritz Altmann’s 
tent No. 29,858 of ’96 is for the production of a hot, blue, smoke- 
ess flame from hydrocarbons by evaporating 
burning liquid a certain percentage of water. 
ot bl 


SEVE 


ue, and absolutely smokeless flame . . suitable for 
of the combustible charges in gas and like motor 
The more perfect combustion by simultaneously and 
water and vaporising oil is ascribed by 


the ignition 
+ ne8,” 


er evaporatin 
jo to oxidising action of the water vapour. 
influences of high temperature, the close contact of compression, 
with the physical and chemical disturbances of explosion, it does 
not seem impossible that water vapour may cease to be inert, and, 
under certain conditions, may promote the splitting of a hydro- 
carbon into light gases, olefines, hydrogen, burning at lower 
temperatures—1124 deg. Fah.—and into heavier residues, carbon 
monoxide, &:., requiring a higher temperature—1200 deg. to 
1350deg. Fah.—for their combination with oxygen. It would be 
to the presence of these light gases that earlier ignition might be 
due, while the hotter exhaust might be attributable to the later, 
and probably better, combustion of the heavier products, by reason 
of the rapid and extended initial inflammation. Communicating 
with the author on this question, Mr. H. J. Bult, F.C.S., wrote : 
“The decomposition of petrol in the presence of water migbt take 


—. with the | 
“Thus is produced | 





Under the | 


| the latest patents for the use of water in an ex 


the form you suggest, and could be explained by the equation :— | 


CyHa(pentane) + HyO = CyH, (ethane) + CO + C,H, (ethylene) | possible that a very different explanation may be the right one. 


Hy. ut he expressed an opinion that the reaction might | 
| serves to lower the point of condensation. 


rather be more in accordance with C;H,. + H,O = C,Hy + 
CO + Hy.” 

Another reason for attributing the phenomena possibly to de- 
composition is,as Mr. Bult proceeded to add, that it is well known, 
when petroleim comp d 





olefines and gases, at the same time leaving a deposit of carbon. 
This isshown by the equation :—C;H), (heptane) = C,H, (tetrane) 
+ (C,H, (ethylene) + Hy + C, or CsH), = CyHg + C + 2H. The 
author's suggestion, therefore, is that the resenve of water vapour, 
ata certain temperature, may disturb the chemical equilibrium 
of the oil at the critical point, hastening and promoting its 
decomposition. That a hydrocarbon, even without the presence 
of water, would, in the bustion chamber, decompose into light 
and heavy constituents, seems very probable—the result being 
combustion and heat evolution more or less of an irregularly pro- 
gressive nature. An interesting diagram—Fig, 8—illustrating such 





Tic. 8. 
Diagram showing charactoristic feature of all Coal-gas ezplosions. 





action in a coal gas mixture, is 
“Modern Gas and Oil Engines,”’t 
The diagram represents the ex 
12 volumes air. Out of the 20,162 thermal unitsin 1 Ib. of coal gas, 
Mr. Grover calculates that 0-417 of the total is due to the hydrogen 
and olefines, Assuming, therefore, that decomposition of the 
mixture takes place, and that the resulting hydrogen and olefines 
are first ignited, 
inflame later, the ptessure curve ought to show its first alteration 
at 0.417 of its maximum height. It will be seen that this is prac- 
tically the case, thus proving decomposition and progressive burn- 
a the case of the coal gas mixture. 
Vith the object of studying the problem of combustion in oil 

— the author compiled ‘ables pee 2. 
rams for Nos. 1—12 are published in Mr. Dugald Clerk’s 








‘ 


This diagram shows very distinctly sudden and high explosion of 
volatile gases, succeeded by gradual combustion of slower burning 
—-. There is, therefore, evidence for the decomposition of 

ydrocarbon charges by cylinder temperature, and, further, for the 
promotion and perhaps modification of that decomposition, by the 
presence of a small percentage of water vapour. he addition ofa 
considerable proportion of water naturally and obviously conduces 
to cooler running, but it is not clear whether these larger propor- 
tions aid, impede, or prevent the decompositionof the hydrocarbon, 
They do, however, increase power.+| The most recent converts to 


: Fic. 9. 
QL + Diagram® 7-B.H.P. Petroleum Engine (Tangye). Date, 5 July 1902. 


Cylinder, 74” x 14”. 
Revolutions, 220 per minute. 

Fuel, Royal Daylight Petroleum. 
Compression, 35-40 Ibs, ding to quality of petroleum. 
Maximum pressure. 200 lbs. 
Mean pressure, 58 Ibe. 
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water injection appear to be Messrs. Priestinan Brothers ; and 
plosion engine 
S.A.—C. W. 





are No. 10,449 Weyland, and No, 704,995°2—U. 
Weiss. 
There are, however, strange things in nature, and it is quite 


It is claimed that the addition of either hot or cold air to steam 
In Lindley’s patent, 
No. 24,949 of 1894, this is fully described, and is utilised to cover the 
use of steam, working expausively, considerably beyond the point 


ially those belonging to the where steam alone, at the same temperature, would have become 


raffin series, are superheated, they partially decompose into | 


condensed. The explanation offered is in accordance with the 
rule that generally, if two fluids with different boiling poiats are 
mixed, the boiling point of the mixture is intermediate between 
that of the components. Thus the boiling point of air being 
more than 200 deg. Fah. below zero, a comparatively small pro- 
portion of air mixed with steam reduces very materially the 
temperature at which condensation takes place. It is further 
stated that, by raising the air to an equality of pressure with the 


| steam, the temperature of the air may be increased by the deve- 


given in Mr. Grover’s treatise on | 
: | and may 
losion of 1 volume coal gas with | 


| explosion 


lopment of the latent. heat therein, soas to exceed the temperature 
of the steam. Thus the temperature of the whole is raised and 
practically the steam is superheated. Now, is it possible that some 
analogous action takes place when water vapour is mixed with the 
ases’ Is there a development of latent heat! Is 


| there a marked retardation in the rate of cooling, and therefore a 


| higher exhaust temperature ! 


Is there a retarding effect on dis- 
sociation, and so the attainment of a higher initial temperature ; 
or is there an acceleration in recombination after dissociation, and 
so the maintenance of a higher mean temperature? Who knows ! 
But as Mr. Clerk puts it, without exception the actual pressure of 
explosion falls far short of the calculated pressure; in some 


| manner the heat is suppressed or lost ; for some reason nearly one- 


half of the heat present, as inflammable gas, in any explosive 


| mixture, true or dilute, is kept back and prevented from causing 


the increase of pressure to be expected from it. There is, there- 
fore, a very wide margin for greater initial heat development, and 
it may be that the presence of water vapour, true or decomposed, 
has some developing action on this latent potentiality. The whole 
question is obscure, and automobilists must not conceive the idea 
that even if water is proved to be a useful addition to the charge, 
the problem is at once solved. Probably correct employment of 
water will demand certain conditions that have yet to be studied, 
uire a change in the motor desi Anticipating the 
objection likely to be raised, that water will corrode the valves 
and cylinder, the author replies that this does not appear to be 


' the case. With alcohol, containing water, it has been found that 
| where the curve of the motor was regular, indicating perfect com- 


ving the marsh gas and carbon monoxide to | 


| 


bustion, the condensation liquid of the exhaust was neutral, and 
there was no attack of the valves and cylinder walls. Three years 
of experience with the Banki oil and benzine motors show no 
corrosion from the use of water. Nor is it likely that so experienced 
a firm as Priestman Brothers would have adopted water injection 


| if corrosion was to be feared. 


In another direction also, and this time with more definite 


| knowledge and purpose, improvements in fuel are under considera- 


| tion. 


TABLE I.—Gas Engines. 


These lie in chemical additions of explosive nature as petrol 





Ratio of mean Ratio of mean 

















: : 
Number Description of engine. Seen Boner pressure to maximum pressure 
an i Pressure In 1b. to compression. pressure, to compression. 
1 | ¢3-ELP. Cromleg. .. — 75 275 3-1 to 1 100 86 1-1 tol 
sio” ” . 31 126 4-0 tol 57 “45 1-8 tol 
eae ” 38 133 3-5 tol 58-4 “44 1-5 tol 
BP ” 4s 200 4-1 tol 8-5 | -40 1-7 tol 
. oo ” ch. te Vee aa 75 818 4-2 tol 113-5 | +35 1-5 tol 
6 = Un Stockport... .. 9... 60 244 4-0 tol a | = Se 
. : ” ” +e | 90 £72 8-0 tol _ _ ane 
cis. 50 | 195 3-9 to 1 67 34 1-3 tol 
0 li2 ” ” 55 244 4-4 tol 76 “31 1-4 tol 
1 ea ” *° 51 250 4-9 tol 76 -80 1-5 tol 
35 4  Tangyes .. 73 220 8-0 to 1 89 -40 1-2 tol 
TABLE II,—Oil Engines. 
ae [Re Onley. 80 240 3-0 to L 64 °6 0:8 tol 
oe ” . 50 240 | 4-8 tol 54 23 1-08 to 1 
oo ” ” | 
: ne ee ” | 45 210 4-6 tol { 65 “31 | 1-4 tol 
4 ” ” y, | 
7 (ae * eee 67 250 3-7 tol 62 +25 | 0-92 tol 
7-1.  Tangyes .. 40 mean 200 5-0 to 1 58 +29 | 1-4 tol 








Grvaping and comparing Nos. 14, 15, 16, 18 with No. 4, the oil engines, with an average 4lb, lower compression, gives 7 lb. higher maximum 


pressure, but 18lb. lower mean pressure ; 
mum pressure, but 27 lb. lower mean pressure. 


work ‘*The Gas and Oil Engine,” the rest were supplied by the 
makers. The fuel in the case of the gas engines was onal qa, that 
in the oil motors was Royal Daylight. ; 
; Comparing the oil with the gas engines, 
sions, it will be noticed that the ratios of maximum pressure to 
compression in the oil motors are, if anything, higher than those 
In the &as engines ; while the ratios of mean pressure to maximum 
[ae are much lower. May it not be legitimate to attribute 
i. igh initial pressures of the oil mo‘or to the rapid inflammation 
= 0 — gases, and the low mean pressures to the slower and 
Woe ect combustion of the residual products of the decomposition. 
Ms ith the data of their 7 brake horse-power oil engine, Messrs. 
angyes supplied the following diagram—Fig. 9 


using similar compres- 





* Paper read ; . 
See ps whey the Institution of Mechanical Engineers, 

‘It is found, from an examination of the diagrams taken during the 
tniceions of ure mixtures of air and coal gas, that the first sitenutien ten 
height of th e rising pressure curve occurs at 0-4 of the maximum 
istic of all co diagram. Whatever may be the real cause of this character- 
porte all coal = explosion or phe F araeneta - note that the 

a of the hydrogen and the olefines com- 
sted is found to be just 0-4 of the total heat of the whole of the con- 
of the coal gas experimented upon.” —/bid., 8rd edition, p. 228. 











or taking No. 17 with No. 11, the oil engine, with 61b. lower compression, gives 301b. higher maxi- 


enrichers. The idea is not new, and frequently recurs in past 
patents. There is no theoretical difficulty in chemically increasing 
the explosive power of petrol. But there are difficulties of a 
ractical character, which consists in finding aw enricher that 
ulfils the two conditions—of not increasing the cost of the fuel 
per horse-power, and of not introducing any element of danger 
in its use. 

Picric acid has been experimented with, but it is manifestly 
dangerous to handle, and is said to leave a highly explosive deposit 
in the exhaust pipe and silencer, Bisulphide of carbon has been 
frequentiy suggested, but it will certainly need to be deodorised. 
Curiously enough, salt has also been recommended. The effect of 
this ingredient, if any, would be due to the formation of chloride 
of nitrogen and hydrochloric acid, quite prohibiting its use. There 
are, however, other possible means of enriching petrol; and the 





+ See Appendix I. 

* Regarding this diagram, Messrs. Tangyes write :—The di a 
sent is similar to that obtained from any ae of our engines, and the 
information given re pressures, &c., will apply to all sizes. The spring of 
the indicator is not at fault in to the initial pressure. A similar 
gl be obtained even with a much stronger sprivg "—July 

’ 


author, in conjunction with Mr. H. J. Bult, is now considering one 
of a promising nature. E 
Among the fads relating to fuel improvements may be mentioned 
various proposals for increasing oxygen in the air charge. In 
patent No. 6573, H. J. Dowsing describes an ozonising apparatus, 
while a paragraph lately published states that Professor Carl Linde 
suggests the employment of liquid air instead of drawing in ordinary 
atmospheric air, considering this would possibly render cooling 
water superfluous and materially increasing the motor output, 
as the air would be got in a highly-condensed form, and owing to 
the cooling effect a much higher compression could be used, thus 
increasing efficiency as well asoutput. The suggestion is ingenious 
but scarcely practical. ‘ 
Ignition.—Next to the formation and constitution of the charge 
come the methods of its ignition. Lamp ignition, except as a 
standby, may be said to have disappeared. A little while ago some 
interest was excited by a new catalytic ignition. Such a method, 
however, has neither the flexibility, the inflammation capacity, 
the certainty, nor the suitability of properly designed electric 
firing. When it is recalled that incandescence is dependent 
on the concurrence of several factors into which the charge com- 
position and governing of the motor enter, and that retardation 
and advancement of ignition are not nearly so perfectly controlled 
as with the electric current, enough bas been said to indicate the 
weakness of this system. ine 
The only method, therefore, to be considered in detail is the 
electric. This divides itself into dynamo, accumulators, magneto- 
electric, or combinations. The dynamo is rarely used alone ; more 
generally it serves to ignite the charge, while the surplus current 
goes to the accumulators, which are thus kept ready for emergency 
or for lighting purposes. This seemsan excellent, if not the best, 
— As regards accumulators the author's experience.is that 
they never run nearly the a and are otherwise 
troublesome. In this country, the best known magneto ignition 1s 
the Simms-Bosch. The Canstatt German Daimler Company are 
said to have found the Bergmann rotary magneto-electric 
apparatus very satisfactory. This produces alternating currents 
of low tension, and thus easy insulation; while the only moving 
part is the rotary armature. The magnets may be run at the 


Fic. 10. 
Automatic Spark Controller. 


The fibre contact-breaker 
cise is mounted on a sleeve V, 
rotatable round the motor shaft 
A. As the speed accelerates, 
the centrifugal masses P FP", 
pivoted on studs DD’, are 
forced out wards, causing partial 
rotation of the toothed sectors 
8S. The motion of the sectors 
by means of the sleeve V, loose 
on the shaft A, advances the 
position of the disc, so that the brush M establishes earlier touch with the 
contact plate C 





same speed as the engine, and at very low speeds produce sparks 
of sufficient intensity. A method of low tension ignition, devised 
by Professor Burstall and fully described in the ‘‘ Proceedings” 
of the Gas Engine Research Committee, has an excellent 
record in stationary work. Professor Kennedy, chairman of 
the committee, and Professor Burstall kindly gave the author 
permission to test its value for petrol-car motors ; but the author 
could not persuade the manufacturers with whom he was in com- 
munication to take any interest in the matter, and cannot therefore 
state whether the apparatus would be equally successful for 


automobiles. In any case, as the invention of a clever scientist, 
a trial should prove instructive. So far the best induction coils are 
made in France. 


In whatever form it is applied, electric ignition is a notable 
advance over previous methods. It provides absolute immunity 
against fire ; it furnishes a spark well suited to explosive mixtures ; 
it increases efficiency by enabling the charge to be fired at the 
moment of maximum compression ; and it admits of the employ- 
ment of higher compressions. 

Existing systems of electric ignition admit, among other direc- 
tions, of improvement on two lines—automatic timing and auto- 
matic consumption of current. The timing of the spark should 
automatically adjust itself to the speed of theengine. ‘fo illustrate 
this by an extreme case, assume a motor running at high speed and 
the spark set to pass at the moment of maximum compression ; if 
suddenly, by the application of the throttle or other cause, the speed 
is greatly reduced, premature ignition will result, with considerable 
shock to the engine, crank-pin, and bearings. But between this 
danger point and the period of correct firing is a gamut of speed 
variations, in all of which to maintain correct periodicity the timing 
of the spark should be altered. To repeat this in other words—for 
the matter is more important than many makers seem to think— 
with early ignition there is injurious strain on the engine, probable 
heating of the crank pin, and undue wear on the crank shaft bear- 
ings. With late ignition there is considerable loss of power, high 
exhaust pressure with increased strain on the exhanst valve gear, 
incomplete combustion, sufficiently prolonged, rag to cause 
gradually burning of the valves, and possibly back-firing of the 
fresh charge. With regard to the period of normal ignition, the 
author’s own view is that it might be well so to dimension the 
compression chamber and stroke as to produce at the dead points 
slightly more compression than it is intended to use for explosion, 
thus aneatag the crank to pass the dead point and gather way 
before igniting the mixture at the working compression point. On 
the indicator diagram, the explosion line, instead of being vertical, 
would then slightly incline towards the expansion curve. In any 
case efficient running greatly depends on accurate ignition, and 
should be treated accordingly. At present timing is mostly left to 
hand regulation by the driver ; but attention isnow being given to 
automatic spark controllers, one of which is illustrated—Fig. 10. 
A somewhat simpler device, designed by the author, will presently 
be noticed. A second line for improvement is automatic regula- 

tion of the amount of cur- 
rent used. Naturally, this 





Fig. 11. a = of chief importarce 

where accumulators only 

Contact Breaker (author’s), for are used. At present t re 
obtaining automatic regulation of flow of current is usualiy 


made by a brush brought 
in touch with a contact 
piece on a rotary disc. If 
this contact piece is made 
of sufficient width to en- 
sure the passage of enough 
current when the motor 
is running at high speed, 
it will pass more than 
sufficient current when 
the engine speed is re- 
duced. To obtain auto- 
matic regulation of the 
current consumed, and of 
the time of. sparking, 
the author has s sted 
using wedge-sha: con- 
tact pieces on the rotating 
disc, and allowing the 
disc under the direction of a governor an in-and-out movement 
on the shaft—Fig. 11. The action would be as follows :—As the 
motor speed increased the disc would slide, say, backwards, 


timing and current consumption. 











bringing the wider portion of the contact pieces under the brush ; 
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as the speed decreased the reverse would take place. This would 
give increased contact surface and earlier firing for high speeds 
with lessened surface and later ignition for slower see that is, 
automatic regulation of current and sparking period. 


(To be continued.) 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Standard specifications for cast iron pipe-—Last year THE ENGI- 
NEER published a series of articles on the manufacture of cast iron 
pipe in the United States, and reference was made to the attempts 
made towards securing uniform standard specifications for this 
pipe. These results have finally resulted in success, the New 
England Waterworks Association and American Waterworks 
Association having adopted the specifications prepared by a Com- 
mittee of the former Association, in conference with engineers, 
manufacturers, and waterworks superintendents. As originally 
drafted, the specifications pro to give all pipe of the same 
nominal size a uniform outside diameter, but the manufacturers 
convinced the Committee that the saving in the patterns for the 
outside of the pipe—if such a recommendation were adopted— 
would be far counterbalanced by the greatly increased expense of 
making the increased number of fittings which would be required 
for the casting of the inside of the socket of the pipe where the 
inside diameter varies with each class. There was also the danger 
that the pipes would be of poor quality if too great a difference in 
the thickness of the pipe was made by increasing the thickness of 
the clay core. The result was a modification of the design to 
retain the advantages of a single class of castings for all of the 
classes of the smaller size of pipe, and the possibility of using the 
pipe interchangeably. There are two patterns of outside diameter 
for all sizes from 4in. to 16in., with one class of special castings ; 
three patterns for all sizes of pipe from 18in. to 60in., with two 
classes of special castings from 18in. to 24in., and three classes of 
specials for the largest sizes. Different classes for each pattern 
are obtained by making the outside diameter equal to the nominal 
diameter plus twice the thickness of the heaviest class of that 
pattern, the pipe of the heaviest class having the inside diameter 
equal to the nominal diameter and a uniform thickness from end 
toend. The lighter classes are obtained by reducing the thick- 
ness of the shell on the inside, except at the extreme ends, where 
it is to be the same as in the heaviest class, and tapered to meet 
the thinner portion of the body of the pipe through a length not 
exceeding 6in. To use one pattern of specials with two patterns 
of pipe, the joint room for the larger is made a little thinner than 
the standard joint of the pipes, and a little thicker for the smaller 
pattern. No joint room is less than 0-35in., or more than 0-6in. 

Alternating-current electric railway.—The Washington, Baltimore, 
and Annapolis Electric Railway, U.S.A., is to be operated on the 
single-phase alternating-current system, with Westinghouse 
apparatus. The main line extends from Washington north to 
Baltimore—31 miles—with a 15-mile branch to Annapolis, and a 
separate line from Washington to Laurel, 14 miles. The general 
practice is to use direct current, the power for long lines being 
generated as alternating current of 20,000 to 30,000 volts for trans- 
mission, and transformed down to direct current of 550 to 600 volts 
for the trolley wire or third rail. On this new system the single- 
phase alternating current of 15,000 volts will be generated at a 
single power station by Westinghouse generators of 1500 kilowatts 
capacity, driven by cross-compound Corliss engines. This current 
will be transmitted to transformer containing only stationary 
transformers, the objectionable rotary converters being eliminated. 
From these sub-stations the current will be fed to a single trolley 
wire at 1000 volts. The motors on the cars are the key to the 
entire system, and are of the variable speed type. The cars will 
be 60ft. long, weighing about 50 tons, and will be mounted on four- 
wheel bogies designed for high-speed service. Each axle will carry 
a motor of 100 horse-power, or 400 horse-power per car. The 
regular speed will be 40 to 45 miles an hour, with a capacity of 60 
miles an hour when required. The permanent way is laid with 
80lb. flange rails. Another electric line for using alternating 
current is now being built in Michigan. Nearly all the numerous 
long-distance high-speed electric railways now in operation are 
operated by the overhead trolley wire system, but two or three are 
beitig operated on the third-rail system, taking current from rails 
laid parallel with the running rails. 

Another high earth dam.—In THE ENGINEER of September 5th 
was described the Tabeau dam in California, U.S.A., 123ft. high. 
There is in California, however, an even higher dam, also of ‘earth 
construction. The San Leandro dam of the Oakland waterworks is 
125ft. high, or 155ft. from the bottom of the cut-off trench to the 
crest. The crest is 500ft. long and 28ft. wide. The reservoir has 
a water surface of 436 acres, and has a storage capacity of over 
5,900,000,000 gallons. It is fed by a watershed of 43 square miles 
drainage area. The cut-off trench is 30ft. deep and about 60ft. to 
SO0ft. wide ; in the bottom of this were cut three trenches 3ft. wide 
and 3ft. deep, which were filled with concrete and the concrete 
built up 2ft. above the bottom of the main trench, so as to break the 
continuity of the surface. The dam proper is 900ft. wide at the 
base, with a slope 3 to 1 for the water face and 24 to 1 for the 
rear face. The surface was carefully stripped of all sediment, sand, 
gravel, and vegetable matter, and selected earth was hauled in b 
wagons and distributed in layers of 10in. to 12in. thick. The eart! 
was sprinkled with just enough water to make it k well, 
but not enough to convert it intomud. A specially interesti 
feature of the dam is that its rear face is reinforced by an ear 

backing, which extends from the crest to a distance of t. beyond 
the toe of the rear slope, the height diminishing by benches to a 
minimum of 20ft. The total width or thickness of the dam at the 
base is thus 1700ft. This backing was put in place by the sluicing 
or hydraulic method which is used on some mountain railways for 
building their embankments, The earth is carried down by 
streams of water in flumes or troughs, and spreads out over the 
site to be filled, boards or shallow banks forming a pool in which the 
earth settles, while the water flows away over the top. 

A regulating dam.—The Lake Winnibigoshish dam at the head- 
waters of the Mississippi River has been re-constructed by the 
United States Government engineers as a concrete structure with 
movable gates. There are five openings fitted with Taintor gates, 
and one opening fitted with a movable weir or bear-trap dam. 
The Taintor gates are of steel sheathed with 3in. of oak. The 
face of the gate is a segment of a cylinder with a vertical chord 
of 19ft. mounted on steel radial arms of 24ft. radius attached to a 
horizontal steel shaft or axle. The gate is 14ft. long on the face, 
19ft. high, with 10in. trunnions. The gates are counterweighted 
with concrete blocks hung by chains fastened to the ends of each 
gate and passing over four sheaves supported by steel framework. 
The hoisting gears are double-purchase winches winding a @in. 
chain, this arrangement being separate from the counterweight 
mechanism. One man can hoist or lower a gate, but as the dam 
tender has an assistant it is usual for two men to work together. 
The bear-trap dam is of wood, of the Parker type, with forged 
steel hinges. The face of the dam is supported by timbers inclined 
down stream and hinged at the bottom. These timbers are con- 
nected by links to inclined timbers behind the dam, which are 
hinged at their heels. An apron hinged to the crest of the dam 
rests on these rear timbers, and these—with the planking over the 
rear timbers—form the down-stream face of the dam. The dam 
is 12ft. long on the face, with a range in height of 15ft. from the 
highest to the lowest positions, and the total width over the hinges 
at the base is 55ft. This gate is used as a sluiceway for passing 


logs from the reservoir down to the river. 

Locomotives and traction engines in the United States.—A special 
report recently issued by the United States Census Bureau 
embraces the construction of all classes of self-propelled and self- 
contained engines during the year 1900, these including railway 
locomotives, traction engines, motor vehicles, and steam road 


rollers. The 200 manufacturing concerns built in all 13,500 of 
such machines, valued at £8,405,000. These comprised 2831 steam 
locomotives, 55 compressed air locomotives, 155 electric locomotives. 
5 gas locomotives, 6132 traction engines, 4192 motor vehicles, and 
130 steam road rollers. There were 28 locomotive building 
establishments, of £8,200,000 capital, employing 19,000 men. 


These produced during the year 2774 locomotives, valued at 
£5,430,000. In addition to these, 272 locomotives, valued at 
£655,000, were constructed at twenty-six railway works, making a 


total of 3046 locomotives built in fifty-four establishments durin 
the year 1900. Of 2831 steam locomotives, 2502 were simple an 
329 compound. The exports of locomotives have increased from 
161 in 1890 to 525in 1900. The compressed air engines are of small 
size, not used for regular railway service, but in coal mines and 
manufacturing establishments. The electric locomotives are mainly 
for use in mines, but a few of large capacity have been built for 
special service on standard gauge railways. The 6132 traction 
engines were built at thirty-one establishments, and valued at 
£1,273,000. They range from 6 horse-power to 35 horse-power, and 
are used for general agricultural work, also for working gangs of 
fifteen to twenty ploughs, for hauling excavating or grading 
machines, and to a limited extent for hauling on the public roads. 
The 130 steam road rollers, including small machines for work on 
asphalt paving, were valued at £69,000, and were built in eight 
establishments. The 4192 motor vehicles, valued at £980,000, were 
built in 109 establishments. They included 1681 with steam 
motors, 1575 with electric motors, and 1575 with hydrocarbon 
motors, 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


Mr. E. F. Prrtman, Government geologist, has been appointed 
Under-Secretary for Mines and Agriculture (N.S.W.), in the place 
of Mr. D. MacLachlan, who was recently transferred to an appoint- 
ment under the Federal Government. 

A return has been prepared by the Government statistician, 
showing the number of persons employed in the various classes of 
industries in New South Wales, as under :— 





1901. 

Males. Females. Total. 

Treating raw materials, &c. 2,845 .. 8 .. 2,848 
Foodand drink .. .. .. .. 9,226 1,116 10,342 
Clothing and textile fabrics .. 5,499 8,6.9 14,128 
Building materials, &c. oc ioc me 33 7,239 
Metal works, machinery, &c. 13,863 25 13,888 
Shipbuilding, repairing, &c. 1,594 86 1,680 
rniture, bedding, &c. .. 1,963 177 2,140 
Books, paper, printing, &c... . 4,697 876 5,573 
Vehicles, saddlery, and harness.. 2,502 .. 39 2,541 
Light, heat, andfuel .. .. .. 1,886 .. 5 1,291 
Miscellaneous .. as ee 3,780 685 4,465 
Total, all classes 54.461 .. 11,674 .. 66,135 

Power Used, and Value of Machinery and Plant. 
Value of 
Horse-power used. machinery 
and plant. 
Treating raw materials, Kc. .. 2,177 265,133 
Foodand drink .. .. .. .. 13,486 1,884,342 
Clothing and textile fabrics .. 680 150,280 
Building materials, &c... .. 7,443 469,235 
Metal works, machinery, &c. 8,107 1,227,701 
Shipbuilding, repairing, &c. 922 197,321 
Furniture, een GS... . « 258 20, 

ooks, paper, printing, &c... .. 1,243 510,856 
Vehicles, saddlery, and harness .. 150 82,908 
Light, heat, andfuel .. .. .. 4,570 712,356 
Miscellaneous eee ee 1,787 299,827 
Total, all classes.. .. .. .. 40,823 5,770,295 


Queensland has suffered more severely from the drought than any 
of the other States ; but the result of the working of the railways 
in that State for the past year is very good, although severe 
retrenchment has had to be exercised. 

While the gross revenue for the year ended June 30th last has 
increased over the previous year by £65,243, the expenditure has 
been reduced by almost a similar sum, viz., £65,230, showing an 
increase on the net earnings of the year of £130,473. 

According to the Registrar-General, a great falling off in 
cattle and sheep has occurred for a number of years past, as 
follows :— 


Cattle. Sheep. 
On December 31st, 1895 .. 6,822,401 19,856,959 
99 » 1900.. 4,078,191 10,339,185 
of s» 1901 .. 3,772,707 10,030,971 


A considerable increase in cattle is shown in the number carried 
on the railways for the year, while there has been a falling off in 
sheep. 

F “ the past year 254,844 cattle and 1,500,721 sheep were 
carried, as compared with 135,900 cattle and 2,483,563 sheep for 
the previous year, the increased revenue derived from live stock 
being £42,616. : 

No new lines have been opened during the year, but eight new 
sections are in course of construction, aggregating 244 miles. 

In the expenditure of the branches, the report shows two sets of 
figures, those in Table 11 differing from those in Table 12 ; again, 
in the Locomotive Accountant’s return E, the details of locomotive 
expenditure do not total to either of the former returns. Some 
explanation is necessary as to the reason of the figures differing, 
and which are the correct ones to take. 

Summary of Working Compared with Previous Year. 
Year ended Year ended 
June 30th, 1902. June 30th, 1901. 
Total cost of construction 


on lines 
open Oe meee 


£20,119, 143 £19,739,495 


Average cost per mile £7,184 £7,047 
Miles open for traffic rarer ars 2,801 2,801 
Average miles open for the year .. 2,801 2,801 
Gross earnings .. .. .. «- £1,852,179 £1,316,936 
Working expenses sai £992,751 £1,057,981 
Net —e ony oe £889,428 £258,955 
Net t to ca invest r 

Be ee. 1-94 1-31 
Working expenses to earnings, per 

aa. robe mn S ae 71-88 80-34 
Earnings per average mile open .. £494 £470 
Working expenses per average 

mile open SF eg £355 £378 
Net earnings per average mile open £189 £92 
Earnings per trainmile.. .. .. 48. 10}d. 4s. 64d. 
Working expenses per train mile. . 8s. 6d. 3s. 77d. 
Net earnings per train mile .. 1s, 44d. 103d. 
Passenger journeys (exc. of season 

tickets), number .. .. .. .. 4,636,174 4,760,559 
Goods traffic (exc. of live stock), 

BOS. o-oo cs, se os 00 osy Ape. os See 
Live stock traffic, tons 156,050 .. not stated 
Train milesrun.. .. 5,666,058 5,815,282 


Mr. William Pagan, formerly principal assistant engineer, has 
been appointed chief engineer for the Queensland railways. 

In connection with the er of water for the supply to 
Sydney and suburbs on‘account of the drought, the Water —— 
has recommended the acceptance of the tender of Gibson, Battle 
and Co., for a temporary pumping plant to raise water from the 
Nepean River at Menangle, at a cost of £8570. The Government 
is also erecti temporary plant at Penrith, at an estimated cost 
of about £00,000. The scarcity of water at the permanent reservoir 
is becoming such a serious question that all street watering, flush- 
ing, and water for garden purposes is absolutely prohibited. 

A septic tank installation for the bacterial treatment of sewage 
has been adopted at Masterton, New Zealand, with successful 
results. The work has been carried out by Mr. L. H. Reynolds, 
Assoc, M.I.C.E., and is the first installation of this system for any 





town in New Zealand. 
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THE IRON, COAL, AND GENERAL Trappe 
OF BIRMINGHAM, WOLVERHAMPTON, np 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering industries are affording a fair 

current demand experienced by iron and stee 

demand is, however, somewhat limited. A steady state of affai 
even with a tendency towards quietude, is, Aen ian th 

_— of many, better for the general interests of Midland trad, 3 

than a condition of inflation, followed by its inevitable reacti ® 

Business done on ’Change this—Thursday—afternoon was not of 

large extent, and quotations were much the same as last me 

Steel angles were quoted £5 15s. to £6 5s.; plates, £6 5s. to £6 Jig. 

bars, £6 10s, £7; Bessemer billets, lds. to £4 17s, Ga: 

=> 


Siemens billets, £5. 
The makers of gu iron are those who seem to be doj 
he South African demand, which recently 


roportion of 
porn — 


most business. 
weakened, has revived, and satisfactory shipments are bej 
made. Galvanised corrugated sheets are quoted £11 7s, 6d nd 
£11 12s. 6d. f.o.b, Liverpool. Common unmarked bars are 
£6 10s, to £6 15s. Sheets, singles, are quoted £7 15s. to £7 17s, 64,. 
doubles, £7 17s, 6d. to £8; and trebles, £8 10s. to £8 10s, 64° 
Hoop iron is £7 5s. to £7 10s., and nail rod and rivet iron about the 
same, whilst £7 is asked for gas strip, with business acog 

at rather under. Marked bars are still £8 10s., with the L.W, 0, 
brand £9 2s. 6d. The “‘list” houses are experiencing a good 
demand. 

Pig iron is in better request than recently, owing to the legs 
stringent rates at which it is now possible to obtain it. Northamp- 
tons are quoted 51s. 6d. to 52s. 6d., Derbyshires 53s. to 54s 
and Lincolns 56s, upwards. Staffordshire pig iron is quoted ; Forge 


iron 50s, fto 51s., part-mines, 52s, to 54s., all-mine 57s, 6d, to 
67s. 6d., best 80s. to 82s. 6d., and cold blast 95s. to 100s, 


Alikeinironandsteeland engineering circles the opinion wasto-day 
expressed that trade with the Colonies is likely to improved by 
the additional preferential treatment foreshadowed in the Blue- 
book just issued as to the result of the Colonial Conference, 

It is quite ible that some, at any rate, of the machinery on 
view at the Wolverhampton Exhibition may be in evidence also 
next year. A joint meeting has been held of the General Purposes 
Committee and of guarantors of £200 and upwards, when ap 
estimated deficit of £30,400 was reported, supposing the Exhibition 
were to close, as originally intended, on November 8th. A com. 
mittee had, however, been appointed to prepare a scheme for 
carrying on the Exhibition during a further season. It is believed 
that such a step would result ultimately in a considerable profit, 
whereby the object of the undertaking could be realised, namely, 
to wipe off the debt on the handsome new Free Library buildings 
which the town has lately erected. 

Satisfaction was to-day expressed among engineers and iron and 
steel manufacturers and merchants, and other consignors of heavy 
goods, at the likelihood of an amicable arrangement between the 
railway companies and the traders. This was hardly expected, 
but durir the past few days matters bave taken a more favourable 
turn, and it seems probable that the companies will not insist 
upon the extremely stringent conditions they sought to impose, 
though they will, in self-protection, submit all claims to a much 
closer scrutiny than previously. The circular letter which has been 
issued by the three companies referring to ‘‘the accompanying 
forms of general agreement” is interpreted by some traders to 
mean that the old state of things is resorted to, that the signing of 
the objectionable agreement will aot be insisted upon, and that, 
therefore, the trader's position in law will be more free than as if he 
had bound himself by the hard-and-fast terms at first sought to be 
imposed. The subject is a complicated one, but so far the traders 
appear to have gained a partial concession. 

Several notable instances of civic engineering progress were 
adduced recently by Mr. Joba Price, city engineer of Birmingham, 
in his inaugural address as president of the local branch of the 
Institution of Civil Engineers. One of the greatest difficulties with 
which he had ever been confronted was to provide adequate means 
for dealing with the storm-water in the lower portions of the city, 
The cy which ran through the city, was liable to fluctua- 
tions of flow from 4000 gallons per minute in dry weather up to 
1,000,000 gallons per minute in heavy storms. He mentioned that 
90 tons of scrap iron were taken yearly from Birmingham refuse, 
and that the city had 217 bridges, one of which was now being 
built at Small Heath at a cost of £49,000. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Munchester.—Business of any moment in the iron market here 
continues to be kept in check by the persistent downward tendency 
in prices. The reduction in local and district brands during the 
past week, so far from satisfying buyers, seems only to encourage 
anticipation of still lower prices, and buying still drags on from 
hand to mouth in a most unsatisfactory fashion. The manufac- 
tured iron trade also remains depressed, and makers state that 
even the concession obtained in the price of raw material does not 

lace business in this section of trade on a remunerative basis. 

‘he steel trade, although fairly rage A regards structural 
material, shows more or less a general slackening off in require- 
ments, with prices weakening if anything. : 

The engineering trades remain without material change froin 
what I have reported recently. From nearly all branches of this 
industry I still get unsatisfactory reports as tothe quantity of work 
either in hand or coming forward, Here and there, on 5} 
machine tool work, some firms are fairly well off, but at most 
establishments the order books are low, with comparatively little 
new work in prospect. Boilermakers are for the present to erably 
well cama but here, as in other sections, the general reports are 
that new orders are not at all plentiful, and competition keen to 
secure work. The situation, taking it all through, is one of 
gradual quieting down with most engineering firms, but in- 
differently off for work. 

The Manchester iron ’Change meeting on Tuesday brought 
together about the usual average attendance, but again only the 
slowest ible business. As I anticipated last week, Lincolnshire 
makers have had to follow the downward move in Middlesbrough 
iron, and ata monte held on Friday it was decided to reduce 
the list basis for No. 3foundry 2s., and for No. 4 forge 1s. 6d. per - 
Lancashire makers have had to reduce to a similar extent, anc 
Derbyshire brands, although there is no actual quoted reduction, 
are also easier. Lancashire makers now quote No, 3 foundry about 
59s., less 24; the basis for No. 3 foundry Lincolnshire 1s - 
53s, 6d., for No. 4 foundry 52s. 6d. net, and No. 3 foundry Derby- 
shire is quoted about 57s. to 57s. 6d. net, delivered Manchester. ‘ 

Forge qualities are quoted about 54s., less 24, for Lancashire, an 
52s, Sa. net Lincolnshire, delivered Warrington. These reduc 
prices, it is anticipated, will enable makers to meet outside bow 
petition, which has previously been largely cutting into the forg 
iron trade. F aie 

In quotations for Middlesbrough iron there has been a fur oo 
easing down upon those given last week, but prices n the eee 
market vary considerably according to delivery. For promp 


i il, | the 
delivery by rail, Manchester, good gong brands would in 

. 4d. to 59s, 10d.; forward sales 

eel, howessk, be tate o th to ls. under these figures. 


would, however, be made at about 6d. 
Scotch iron remains without really quotable change ; 
Manchester docks, Eglinton averages about 60s., Gi 
62s, 6d., and Gartsherrie 63s, 6d. net. _ : 1 
Only a very indifferent sort of business is reported genera y 
throughout the finished iron trade. There was some anticipatios 
that following the substantial reduction in Lincolnshire = 
Lancashire forge iron, that the associated manufacturers mig 
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engarnock 
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their meeting on Tuesday make some reduction on list 
og as bo especially in view of the underselling so freely going 
in the open market. It was, however, decided that no change 

? nade, and the official list basis for Lancashire and North 
should be made, ; : - 

Staffordshire bars delivered here remains at £6 15s, As reported, 
however, last week, £6 12s, 6d. is the most general price for bars 
in the open market, with pages bars to be bought at £6. 
Sheets remain about steady at £8 5s. to £8 10s., and hoops are still 

noted on the Association basis of £6 2s. 6d. random to £6 7s. 6d. 
epecial cut lengths delivered Manchester, and 2s. 6d. less for ship- 
ment. Nut and bolt makers report no improvement in their trade, 
which continues but slow at unremunerative rates. 

A fairly good ope 4 for some descriptions of structural 
materials is reported in the steel trade, but. orders are only obtain- 
able at low prices, and the general position is unsatisfactory. 
Hematites are without quotable change, and 68s, to 69s. net are 
still about average figures for No. 3 foundry delivered Manchester. 
Bars are easier, and to be bought readily at £6 10s., with quotations 
scarcely exceeding £6 12s. 6d Common steel sag scarcely 
average above £6 2s. 6d. The Association basis for boiler-plate 
specifications remains £7 12s. 6d. In steel billets there is no really 
quotable change from the prices given last week. The position, 
however, of English makers is weak, and for local-made billets not 
more than £4 15s., delivered either Manchester or Warrington, is 
now being quoted. Large users are, however, not disposed to pay 
this figure, and for soft billets of the best English make are not 
prepared to pay more than £4 10s. In German billets some con- 
siderable transactions have been put through on the basis of £4 5s. 
delivered in this district, but a slight advance on these figures is 
now being quoted, and it would, perhaps, be difficult to place 
further orders under £4 6s, 3d. 

I have been shown a sample wheel centre manufactured ina 
patented composition designed to take the place of teak wood blocks 
at present used for filling in the centres of Mansell railway wheels, 
and which is now under use and test by three of the principal 
English railway companies. The basis of this composition, which is 
the invention of Mr. Board, of Manchester, and has been registered 
as ‘‘ Boardite,” is wood chemically treated, and which, in a damp, 
powdered form, is placed in a mould the requisite size of the 
wheel centre and subjected to a pressure of about 24 tons over 
the entire surface. It is kept in this position until properly set, 
and when taken out of the mould it is a thoroughly compact sub- 
stance, which, on being struck a strong blow, has a ring much 
like very hard well-seasoned timber. It is cast with a boss hole, 
and is, of course, a complete wheel centre in one piece. It is 
claimed for this material that it will neither break nor expand 
under any change of temperature, and will notcrack under any of 
the conditions to which a railway wheel is ordinarily subjected. 
One of the advantages of the ‘‘ Boardite ” composition is that it 
dispenses with the present system of sixteen different sections 
of teak blocks that are required for filling in the centre of the 
Mansell wheel, and that being in one piece there is equal weight 
and texture throughout, As to cost, it is stated that, taking into 
consideration the extra workmanship required in building up the 
present Mansell wheel, the ‘‘ Boardite” centres will come out pretty 
much on the same lines as teak. So far as the trials have gone, I 
am informed they have been entirely satisfactory to the railway 
companies, and Messrs. David Kirkaldy and Son have reported— 
on experiments to ascertain the resistance to a gradually increased 
thrusting stress of teak as compared with ‘‘ Boardite””—that the 
latter material possesses more than two anda-half timesthestrength 
of teak. 

Except that for house-fire qualities the demand has slackened 
considerably, the position throughout the coal trade generally 
remains without material change. Pits continue on full time, and 
the output is still moving away, but there is an absence of any 
pressure of requirements, and prices are not being more than main- 
tained at late rates, the tendency in some of the inferior descrip- 
tions of fuel being rather in a weakening direction. 

The lower qualities of round coal remain in not more than 
moderate request for ironmaking, steam, and general manufac- 
turing purposes, but as collieries have no surplus supplies that they 
need push upon the market, prices are steady at recent quotations, 
averaging 8s. 6d. to 9s. for good ordinary qualities of steam and 
forge coals at the pit mouth. 

Engine fuel continues plentiful, but the position varies con- 
siderably at different collieries, In some cases it is the better 
qualities of slack that are not moving away, in others it is the 
commoner sorts, with the result that all descriptions of engine fuel 
are offering in excess of requirements, and competition to effect 
clearances where collieries have slack under load on the pit sidings 
gives a weak irregular tone to the market. At the pit mouth best 
Lancashire slack is still quoted about 6s. 6d. to 7s.; good medium 
sorts, 5s. 6d. to 6s.; and common 4s. 6d. to 5s. per ton. On clear- 
ance sales, however, special prices are not infrequently quoted, and 
Derbyshire slack is being freely offered according to quality from 
2s. to 3s. per ton at the pit, with slack from Yorkshire also coming 
forward in increasing quantity. 

The shipping trade continues but indifferent, with steam coal 
delivered at the ports on the Mersey not averaging more than 
10s, 6d. to 1ls. per ton, For Lancashire foundry and furnace 
coke prices are firmly maintained at late rates, but in the York- 
shire district there seems a tendency to ease down on recent full 
maximum prices. 

_Burrow.—The hematite pig iron market remains unchanged. 
The demand is fully maintained, and makers are too well supplied 
with orders to trouble themselves with any variations in the 
warrant market. Mixed Bessemer numbers remain steady at 
61s, 3d. net f.o.b., and warrant iron is firm at 60s. 9d. net cash 
rellers, buyers 3d. less, Some people are afraid that a quieter 
time is likely to ensue in the iron trade, but the indications pre- 
senting themselves at the moment do not foreshadow any diminu- 
tion in demand ; indeed, on the contrary, it is probable with the 
turn of the year a fuller consumptive demand will spring up on 
home, colonial, and general foreign account. During last week 
2060 tons of warrant iron were taken out of stock, and there is 
now left on hand 27,893 tons, being an increase since the beginning 
of the year of 12,347 tons. There are 38 furnaces in blast, being 
two less than in the ccrresponding week of last year. 

Iron ore is in good demand, and best sorts are at 16s., while 

good ordinary realises 12s, 9d. per ton net at mines, Spanish ores 
are at 16s, per ton delivered at West Coast ports. 
, The steel trade shows no variation. The only weak department 
is that of steel plates. The demand for shipbuilding material is 
quiet, and will probably remain so for the rest of the year, but 
there are increasing indications of a more active market. Steel 
rails are in very good demand, and business in this department 
looks as though it would be good for a long time to come; £5 10s. 
per ton is still the current value of heavy steel rails of ordinary 
Sections. Recently there has been a ¢ business in tram rails, 
an billets, slabs, rods, and heavy steel castings. 

The shipbuilding and marine engineering trades give promise of 
much greater activity. There are some very g orders in the 
market, but competition is very keen for them. In the meantime 
shipbuilders are more briskly employed than they have been, as 
new orders have recently come to hes. 

During last week the shipments of iron represented 5752 tons 
and steel 14,097 tons, as compared with 9785 tons of iron and 
7576 tons of steel, a decline of 4033 tons, and in steel an increase 
of 6521 tons, The shipments of iron this year represent 359,227 tons 
and steel 464,564 tons, as compared with 296,644 tons of iron and 
392,395 tons, an increase in iron of 62,583 tons in iron and in 
steel 4n increase of 72,169 tons. 

Coal and coke are in fair but not actual demand ; prices are steady. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THE coal trade continues in a very firm state, the demand for all 
classes of fuel being fully sustained, At several of the pits the 


books are unusually full of orders. These and other circumstances 
prevent op roy | like easier prices, although purchasers in some 
quarters state that they are still holding back expecting rates 
to fall. That hope is exceedingly unlikely to be realised at this 
late season of the year. In fact, it is more than probable that 
prices will go higher than lower. In house coal the demand is 
good all round. Best Silkstones easily fetch 13s, 6d. per ton, and 
in some instances a little more ; Barnsley house, 11s. 6d. to 12s, 6d. 
per ton ; seconds, from 10s. 6d. to 11s, per ton ; nuts, from 9s. 6d. 
per ton. 

In steam coal, ——- the export season is about over, there is 
still an excellent trade doing, several heavy orders recently having 
been placed in anticipation of the Baltic ports closing, whilst the 
sales in the home markets have been rather over the average. The 
contract price of 9s, per ton is easily exceeded in the open market 
to the extent of 6d. to 1s. per ton more. Gas coal is at present 
being heavily delivered, values being at from 8s. 6d. to 9s. 6d. per 
ton. The only class of fuel which is in an unsatisfactory state is 
smail coal, which is fetching from 6s, per ton in best grades down to 
the very low figure of 1s. 6d. per ton for the commonest qualities. 
Coke is‘as firm as ever, with every prospect of quotations being 
maintained. Good unwashed coke for smelting purposes realises 
from 12s, 6d. to 13s. per ton; best washed samples realising 14s, 
per ton, all at the ovens. 

The iron trade at present is in an almost stationary condition, 
and the prices on the whole do not seem to have moved from last 
week. West Coast hematites are still quotéd at 68s. 6d. to 
69s. 6d. per ton, and East Coast at 61s. to 64s. per ton. Lincoln- 
shire forge iron, 61s. to 63s.; Lincolnshire foundry, 61s. 6d. to 
62s. 6d. per ton. These figures, it will be seen, show no revival 
from the slight drop in prices already reported. Bar iron 
remains at £6 15s. to £7 per ton; Bessemer billets, £6 15s.; 
Siemens-Martin billets, £7 5s. 

In the steel trade an improving market is reported in special 
steels for engineering purposes. This is a trade which is con- 
stantly making fresh developments, the demand from the United 
States for self-hardening qualities for tool and drill work being 
exceptionally good. There is also an increasing business in the 
home market, while the German demand is considerably brisker. 
There is no change for the better in the usual qualities of 
crucible steel, but several of the leading houses are very fairly 
off. Of course, in one quality of steel—Siemens—the furnaces 
are kept fully going in providing material for the armour plates 
under the Admiralty programme, as well as for forgings in such 
heavy work as is in hand, but there could be a great deal more 
of that class of work done, as several of the engineering houses 
largely dependent upon it bear evidence. 

In the general tool trades it is difficult to ascertain the real con- 
dition of affairs, as the work is so unevenly divided. Several of 
the older houses report that they have nothing tocomplain of, and 
mention that during the last six weeks or so they have had very 
= lines from foreign and colonial markets. In the general 

ranches of the trade, however, there seems to be but little doing. 

The South African market is still disappointing to those who 
looked for work long ere this. In some specialities a few houses 
have done very well at the Cape and in Natal; but the close of 
the war, instead of improving business, has caused it to slacken 
down. A satisfactory feature of the tool trade is the continued 
demand for mining and excavating tools of all descriptions, as 
well as for heavy hammers, picks, Menem &e. 

In the lighter trades of the city there is a distinct improvement, 
although here again members of several houses tell quite a different 
story. On the whole, however, trade is better both in cutlery, 
silver, and electro-plate. The approach of the Christmas and 
New Year business has stimulated work in these industries. An 
important feature is the price of ivory, The London sales, which 
were concluded last week, did not yield much ivory used for 
Sheffield purposes. On this account, while soft ivory declined 
some £2 per cwt., hard ivory, which is chiefly used in this city, 
was from £2 to £3 per cwt. dearer. There was very little African 
ivory on offer, and the whole of it was sold at about £2 per cwt. 
advance. The Antwerp sales at the time of writing are not com- 
pleted, but ivory cutters expect that prices will be about the same 
as those.realised in London, 

Commander Hamilton P. Smith, R.N., H.M. Inspector of Fac- 
tories for Sheffield and District, has been appointed to the post of 
a Inspector of Factories for special duties, and will 
take up his headquarters at the Home-office about the 24th 
February next. Commander Hamilton Smith’s removal will be 
much regretted, as he was a gentleman of sound judgment and 
exceptional ability, qualities which he brought to bear with signal 
success in the discharge of his duties, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

GENERALLY the depression in the iron and steel industries of this 
district, already severe, is becoming more pronounced, and the 
opinion is that the winter will be probably the worst that has been 
experienced for at least the last ten years, more particularly for 
the finished iron and steel manufacturers. Some of the chief works 
are laid off, and others are running intermittently. There is great 
difficulty in securing specifications even for orders that are on the 
books. Only a small proportion of our works are kept in full and 
regular operation, and very pessimistic views are entertained 
relative to the prospects for the first half of next year. So 
uncertain is the situation that no buyer will commit himself to 
purchasing for forward delivery. There does not seem to be much 
likelihood of a revival in shipbuilding at an early date, and upon 
shipbuilders’ orders most of the steel manufacturers of this district 
mainly depend. The orders received for new steamers are 
extremely few, and a large proportion of the building berths are 
unoccupied. Messrs. Craig, Taylor and Co., at Thornaby-on-Tees, 
have booked an order during the last few days for three moderate- 
sized steamers. 

The pig iron trade is usually dull when the market for the finished 
articles is depressed, but though it is less active than it was, there 
is a fair amount of business doing in our local pig iron industry. 
The inland demand is undoubtedly very poor, and has been so all 
the year, but the export uirements have been good—better 
than last year, in fact—and this has saved the Cleveland iron- 
masters so far from experiencing really bad times. When the 
year commenced they had a very poor opinion of their prospects 
for 1902, and were prepared to see prices fall substantially below 
the prices ruling in January. They were then quoting 43s. per 
ton for No. 3 Cleveland pig iron, but thanks to the demand 
springing up from America in February they were during the 
greater part of the year not only not called upon to reduce their 
prices, but were enabled to increase them 10s. 6d. per ton, and 
also to increase the number of furnaces in operation, The 
demand from the Continent has been the smallest this year that 
has been known for fully ten years, and what is more, Germany 
has become a severe competitor in neutral markets, and even our 
home markets have been invaded. But the extraordinary demand 
=~ America has counterbalanced this loss of the continental 
trade. 

Somewhat less satisfactory reports from the United States have 
brought about lower prices for Cleveland iron. It is stated that 
there is reason to believe that in America the crest of the wave of 
prosperity in the iron and steel industries there has been passed, 
and as this district is depending so much on American trade it 
was bound to feel the effects of such a statement, made as it was 
by reliable authorities. The number of inquiries from America 
has declined, and the amount of business resulting therefrom is 
insignificant, though both prices of pig iron and the rates of 
—— are lower than they were. A good deal of iron, however, 
is due for delivery this month and next from this district to 
American ports. On Tuesday a cargo of 2000 tons of Cleveland 





iron was sent from Messrs, Bell Brothers’ works to Philadelphia, 


and at Eston a cargo of 4500 tons is being loaded for the States ; 
but no new business is forthcoming. 

The price of No. 3 Cleveland G.M.B. pig iron for prompt f.o.b. 
delivery has this week been reduced to 51s. 3d. per ton, and even 
51s. would be taken by second hands, the latter being 2s. 6d. 
below the best price that was reached during the recent upward 
movement. What the price for forward delivery is it is not easy 
to say, because no business is done to fix the value. No 4 
foundry has been reduced to 50s, 6d., though it is dearer, and 
will probably sell more freely in the winter than it has been 
doing of late. Forge iron is cheaper, as it is more plentiful, and 
less in demand on account of the slackness in the finished iron 
trade. Grey forge can now be bought as low as 48s. 9d., 
mottled at 48s., and white at 47s. 6d. per ton. 

The price of East Coast hematite pig iron is stiffer, as there is a 
probability of more demand from the United States, and it is 
not unlikely that the ordinary difference—10s. per ton—between 
the prices of mixed numbers East Coast hematite and No. 3 
ordinary Cleveland pig iron will be restored. Lately it has been 
as little as 4s. 6d. per ton, and now is about 6s., mixed numbers 
being sold at 57s. per ton, which isa sont price compared with 
what is paid for West Coast iron—6l1s. 3d. per ton. Rubio ore is 
steady at 15s. 9d. per ton delivered at wharf in this district. 

The exports of pig iron from the Cleveland district during 
October exceeded expectations, for they were poor during the first 
three weeks of the month. Nevertheless, they exceeded 
100,000 tons, and October was the fourth month this year of which 
that fact could be recorded. Last year had only three months 
when 100,000 tons were exceeded; 1900 had four; and 1899 had 
nine, and consecutive months. Last month’s record was 11} per 
cent. better than that of the October of 1901, owing to the improved 
oversea deliveries. The exports were as under for last month, com- 
pared;with those for the other periods named :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

October, 1902 .. 49,667 50,510 100,177 
September, 1902 52,097 58,509 110,606 
October, 1901 .. 50,673 .. 39,124 89,797 
October, 1900 .. 25,213. 70,298 95,511 


Less was sent to America than had been expected, 18,922 tons, 
—— 29,196 tons in September; 24,875 tons in August; and 

425 tons in July. Howgreatly Cleveland’s trade with Germany 
has declined may be seen when it is stated that while in 1900 the 
average monthly shipment from Cleveland to that market was 
30,000 tons, this year the average has been only about 11,000 tons, 
even last year’s were 24,000 tons monthly. In Belgium, France, 
and Russia the decreases have been heavy. Russia this year has 
only had an average of 365 tons monthly, ten years ago the Cleve- 
land makers were each month sending 8000 tons. 

The total shipments of pig iron this year from the Cleveland 
district have reached 925,658 tons, the smallest quantity reported 
in any year since 1895, with the exception of last year, when the 
export was 909,505 tons. The best year’s shipment—1,148,521 
tons in 1899—was 24 per cent. better than that of the current year. 
The deliveries oversea this year have been the smallest since 1892, 
and are ng, 4 cent. less than those of 1899. To America 122,800 
tons have been sent this year; to Germany, 110,809 tons ; and to 
Scotland, 390,331 tons. This year the Cleveland distri:t has 
shipped 339,297 tons of manufactured iron and steel, as compared 
with 305,128 tons last year, an increase of 11 per cent. 

The steel rai] makers are doing fairly well, and this year has 
been for them a much more satisfactory period than 1901 was. 
They experienced last year the depression that is now affecting the 
other branches of the finished iron and steel industries. The 
prospects for the plate and angle producers are very uncertain and 
unsatisfactory, but no producer is disposed to reduce quotations, 
though competition is keen with Germany. It is some months 
since any alterations were made in prices here. The high prices of 
materials have compelled the manufacturers of the finished article 
either to keep up their quotations or close their works, Heavy 
steel rails are at £5 10s, net at works. Steel ship plates are kept 
at £5 15s.; iron ship plates, £6 5s.; steel ship plates, £5 12s. 6d.; 
iron ship angles, £6 5s.; and common iron bars, £6 5s.; all less 24 
per cent. f.o.t. 

The difficulty with the joiners at the shipbuilding yards on the 
North East Coast is not yet adjusted, and they are still idle. 
This, however, does not greatly interfere with other work at the 
yards at present. The other workers at the shipyards do not look 
favourably upon the action of the joiners, as it may interfere with 
the general operations if the dispute is not speedily settled. All 
the other workmen accepted the five per cent. reduction in wages. 
The employers and the representatives of the joiners have held a 
conference at which the employers offered to defer the reduction 
until November 26th, instead of making it take effect immediately, 
but this the men declined, as well as the offer that present wages 
should continue till December 10th. All the men would agree to 
was an immediate reduction of 6d. per week, instead of 1s. 6d., 
which was the employers’ claim. Ultimately it was arranged that 
the men should ballot as to whether they should accept an 
immediate reduction of ls. per week and arbitrate upon the other 
6d. The ballot papers are returnable to-morrow (Saturday). 

The North-Eastern Railway Company has ordered from the 
Motor Power Company, London, a number of large four-cylinder 
petrol engines to develop about 100 horse-power, which it will 
employ for the propulsion of light trains on local systems, These 
will doubtless be tried before the directors proceed to the electrifi- 
cation of certain of their lines in the neighbourhood of Newcastle. 

The coal trade is fairly satisfactory, but there is nothing like 
the rush there was a short time ago, when America was buying so 
freely. Deliveries to the United States are good, and collieries 
are very busy with these, as well as with those to Baltic ports. 
Prices are not so strong as they were for steam coal, but are well 
maintained for gascoal. The latter are now at 10s. per ton, f.o.b., 
early delivery, but 9s. is accepted for next year, and at this figure 
a good deal has lately been sold. Best steam coals are at lls. per 
ton, f.o.b., and smalls have fallen to 5s. 6d. The former are 2s, 
below what was asked when the Americans were pressing for 
supplies. The wages of Durham miners, it has been decided, shall 
remain unchanged for the ensuing quarter, from which it may be 
inferred that the average price of Durham coals has not altered 
much during the last quarter. The price of medium coke is very 
firm at 16s, 6d. per ton, delivered at the furnaces on Teesside, 
though there has this week been more on sale than was the case 
last week. At Bishop Auckland the South Durham Coal Company 
summoned 443 miners employed at the Eldon colliery for laying 
the pit idle on the day following a fatal accident, and 5s. nominal 
damages were claimed from each. An accident had occurred in the 
middle of the afternoon, but the men did not follow the usual 
custom of laying the pit idle the same day ; they absented them- 
selves from work the following day. The management contested 
the right of the men to stop work on the day following an accident 
in the mine, and the magistrate bore out their contention, and 
fined the men 5s, each and costs. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quiet feeling in the iron market this week, 
and a steady business is being done at the ironworks, while the 
outlook, upon the whole, is not unsatisfactory. Purchases con- 
tinue to be made through merchants on American account, and 
this is a feature which helps to strengthen the tone of business. 

The pig iron warrant market has been limited in its operations 
by a scarcity of warrants, and comparatively little business has 
been done. Scotch warrants are quoted 57s. 3d. to 57s. 44d. for 
cash, sellers asking more money. Business has been done in 
Cleveland warrants at 51s. ld. to 51s. 2d. for delivery in eleven 





days, 51s, 3d. fourteen days, 51s. 34d. to 51s. 2d. cash, and 51s, 2d. 
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to 51s. ld. one month. Cumberland hematite is quoted 60s. 6d. to 
60s. 9d., with Me little doing. 

There is a steady business in Scotch hematite pig iron, which is 
quoted 7 eee 62s. 6d. for delivery at the West of Scotland 
steel works. 

The output of Scotch makers’ iron is well maintained ; there are 
43 furnaces making hematite, 37 ordinary, and 5 basic iron, the 
total of 85 thus in operation in Scotland comparing with 83 at this 
time last year. 

The prices of Scotch makers’ iron are steady. Wishaw, No. 1, 
is quoted at G w 60s. 6d.; No. 3, 56s.; Carnbroe, No. 1, 
6ls. 6d.; No. 3, 57s. 6d.; Clyde, No, 1, 65s. 6d.; No. 4, 59s.; 
Gartsherrie and Calder, Nos. 1, 66s.; Nos. 3, 59s. 6d.; Summerlee, 
No. 1, 70s.; No. 3, 59s. 6d.; Coltness, No, 1, 70s.; No. 3, 60s.; 
Langloan, No. 1, 7ls.; No. 3, 60s.; Glengarnock at Ardrossan, 
No. 1, 69s. 6d.; Ni . 6d.; Eglinton at Ardrossan or Troon, 
and Dalmellington at Ayr, Nos. 1, 60s.; Nos. 3, 56s. 6d.; Shotts 
at Leith, No. 1, 69s.; No. 3, 59s. 6d.; Carron at Grangemouth, 
No. 1, 68s.; No. 3, 59s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7875 tons, being 3890 more than in the corresponding 
week of last year. The total shipments for the present year to date 
are 308,329, being 79,716 tons more than in the corresponding 
period of last year. The arrivals of Middlesbrough pigs at Grange- 
— were 9510 tons, being 2528 :nore thau in the corresponding 
week. 

There is a steady business being done in the various branches of 
the iron and steel trades. Some makers complain that orders are 
difficult to obtain; but on the whole the works are kept fairly well 
going, and the probability is that business will rather improve. 

me fair contracts have been placed in the last few days for steel, 
corrugated iron, and a variety of other work. 

The prospects in the Clyde shipbuilding trade are encouraging. 
The fresh tonnage launched during October was 44,162, compared 
with 44,678 in the same month of last year. The output for the 
nine months ending with October is 406,449 tons, against 413,724 
in the same period of last year. The tonnage thus put in the 
water is only about 7000 tons less than the greatest on record, 
which was that of last year. The new contracts placed during the 
month are estimated at about 52,000 tons, and taking into account 
the amount of Government work at present on shipbuilders’ books, 
there is no reason to complain of the position of the trade. 

The coal trade has been quiet, and business is about an average 
of what it has been in recent weeks. The shipments from Scottish 
ports amounted to 259,384 tons, against 267,121 in the preceding 
week, and 216,390 in the corresponding week of last year. There 
is a steady business in the home department of the trade, both 
household and manufacturing coal being in good uest. The 
Corporation of Glasgow has received tenders for 100, tons of 
coal, but the prices of these have not yet been ascertained. The 
position of the trade is just now about normal, and it is impossible 
to say which way prices may turn. They are now quoted, nomin- 
ally, the same as last week, but the output is very la-ge, and it is 
possible that prices may take an easier turn. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


VeRY strenuous efforts are being made to persuade Sir W. T. 
Lewis to accept the chairmanship of the Sliding Scale Committee. 
Up to a late date his reply to a unanimous request was a refusal, 
kindly worded, but firm; but even this has not been taken as 
final, and the general hope, not only of coalowners, but of a large 
section of the of the men, is that at the eleventh hour he may 
yield. Those who know Sir William well know him for a man of 
great decision of character. A course of action, ‘‘ not taken upon 
the — of the moment,” but after severe deliberation, such as 
men of the mathematical and logical school are naturally prone 
to; and it follows that now only a great ard for the best 
interests of coalowners and colliers, and for the welfare of the 
country, will move him. I hope yet to announce his concession. 
As one phrases it, the industrial army is now without a leader. 

It should not, however, be forgotten that Sir William was the 
originator of the sliding scale, which for a quarter of a century 
was a marked success, and he might reasonably object to aid in 
providing a substitute for a plan still, in the opinion of many 
colliers and coalowners, effective for years to come. 

There has not been, as I anticipated, any falling off in coal ship- 
ments to America. Sutstantial cargoes totalling 20,000 tons have 
left Cardiff for Boston and other destinations, tons going this 
week to Montreal, and Swansea last week despatched over 
13,000 tons to New York, 9000 tons to Baltimore, and nearly 
8000 tons to Canada. in all the coal export from Swansea last week 
was over 71,000 tons, and out of this France took about 27,000 tons. 
Useful as the American demands have been to the trade of Swan- 
sea, it was evident last week and also this that prices were not 
likely to reach the high figures of a few weeks ago; 20s. is about 
the top price for the best brands of anthracite. Mid-week the 
aarcangy” By gronsiaar ag were current in Swsrsea:—Best maliing, 
large, 20s.; seconds, 19s.; big vein, large, 18s.; red vein, 16s.; 
machine-made cobbles, 20s.; machine-made nuts, 26s. ; ditto 
rough, 12s.; ditto fine peas, 12s.; rubbly culm, 5s. 6d.; duff, 
3s. 6d. It was reported on ’Change, Swansea, that stocks of 
anthracite were 5 ay at the sidings and depdts. Steam coal 
prices are: Best, 15s. 6d.; seconds, 14s.; bunkers, 11s. 6d.; small, 
7s. 6d. House coals firm ; No. 3 Rhondda, 15s.; No. 2, 12s. 6d.; 
coke, 17s. to 19s.; patent fuel, 14s. 6d.; pitwood, 18s. 6d. 
Patent fuel exports have kept up well. Total export last week 
10,497 tons. 

Colliery speculations continue, supported by the firmness of the 
market. Colliery shares are looking up; North ordinary, Davis 
and Sons ordinary, anc Lewis Merthyr preference are showing 
higher figures. Itis reported thst the Powell Duffryn Company are 
adding to their present great area a large mineral tract, which will 
give them more direct connection with the Rhymney Railw.y, and 
thus be of importance to their Cardiff, Penarth, and Barry trade. 

A novelty in dry docking has just occurred at Barry. pes cf the 
coal fleet of Messrs. Cory, which had been injured passing over a 
wreck, was brought to the dock, cargo, Lunkers, and vessel repre- 
senting about 10,000 tons, and without being unladen was success- 
fully repaired and discharged. Twenty-two large bilge blocks were 
used, ‘The vessel drew 24ft. fore and aft. 

Oil versus Welsh coal is again coming to the front. I do not 
think if the output of Welsh coal is unbroken by any labour dispute, 
and prices remain at a reasonable point, that there need be any 
great apprehension, for it would be a costly thing to convert coal 
om a into oil vessels, but any serious labour upset would bring 
about grave changes. 

In the Cardiff market, prices, after falling toa trifle over 15s. 3d , 
recovered somewhat this week, and now it was the opinion of 
authorities on Change that a fair amount of business at better 
prices was probable both for present and the next month. This 
week best steam in a few quarters has touched 16s., and 15s. 6d. 
best, and 14s, 9d, to 15s. have been ordinary figures. The latest 
prices are :—Best steam, 15s. 6d. to 15s. 9d.; seconds, 14s. 9d to 
15s. 3d.; a 14s. 9d. to 15s. 3d.; best steam small in good 
demand, 8s. 6d. to 8s. 9d.; seconds, 7s. 9d. to 8s.; other kinds, 
6s. 9d. to 7s.; best Monmouthshire, 13s. 6d. to 13s. 9d.; seconds, 
13s. 6d.; best households, 16s, 6d. to 17s.; No. 3 Rhondda, 15s. 6d.; 
brush, 13s. to 13s. 6d.; small, 10s. 3d. to 10s. 6d.; No. 2 Rhondda, 
12s, 3d. to 12s, 6d.; through and through, 10s. 6d. to 10s, 9d.; 
small, 7s. 9d. to 8s. Patent fuel, 17s. Coke is firm and in 
demand at 17s. to 18s, furnace ; foundry, 19s. to 24s., according to 
quality. Pitwood, 18s, 3d. to 18s, 6d. Prices show a small improve- 
ment. 

Notices have been issued to a section of Plymouth colliers, also 
to the’ Risca men, on account of impending danger in wage 


arrangements, At the Wynnstay Colliery, North Wales, 1000 men 
are out in waht. of friction with the colliery officials, 


A report was discussed on 'Change, Cardiff, this week that a 
London purchaser had placed an order for 250,000 tons of Mon- 
reouthshire coal at about 12s. 6d. per ton. Ironmasters are 
evidently getting in their winter stocks of ore in accordance with 
the usual custom, or, at allevents, against the troublous weather, 
which may soon be expected. About 5000 tons came this week to 
Ebbw Vale, principally from Bilbao, and nearly 4000 tons last 
week to Swansea ; Briton Ferry also imported large cargo. Steel 
bars continue in strong demand at the Swansea tin-plate work, 
and local as well as foreign are in use. The competition of 
German orders is expected to last for some time yet. Pig iron is 
coming in from Bowling, and large quantities of scrap. 

The most important consignment of rails for the week has been 
from Cardiff, 1500 tons to Kurachee, Bombay, and Persian Gulf. 
Beyond a fair degree of business in the iron and steel trade there 
has not been much to chronicle. Prices remain much like those 
of last week, both of Scotch and hematite, which continue in 
demand for America. Middlesbrough pig quotations are easier. 
Latest prices Swansea are as follows :—Pig iron : Glasgow warrants, 
57s. 9d. cash ; Middlesbrough No, 3, 51s. 34d. to 51s. 3d. ; other 
numbers in proportion. Heiatite warrants, 61s. 3d. mixed 
numbers; Welsh bars, £6 to £6 2s. 6d. Sheets, iron and steel, 
£7 15s. to £8; steel rails, heavy, £5 7s. 6d. to £5 10s.; light, 
£6 10s. to £7 10s. Bessemer steel bars for tin-plate, £4 12s. 6d.; 
Siemens, best, £4 15s. Tin-plates: Bessemer cokes, 12s. 14d. to 
12s, 3d. ; Siemens, coke, 12s, 3d. to 12s. 44d.; ternes, per double 
box, 28 by 20 C., 23s. 9d. to 25s. 6d.; best charcoal, 13s. 3d. t» 
13s. 6d. Big sheets, 6ft. by 3ft. by 30 g., per ton, £917s. 6d. to 
£10 ; finished black plate, £9 10s. to £9 12s. 6d. 

Tin mills have been brisk in all districts. Shipments from 
Swansea last week were 40,661 boxes receipts; from works, 
63,443 boxes ; stocks, 156,673 boxes. Makers say that inquiries 
are numerous, but that business does not result, because prices are 
not lowered. This is steadily resisted. In the Swansea, as in the 
Llanelly district, the steel make is very satisfactory. At Swansea 
blast furnace output is very brisk ; at other industries, particularly 
spelter refineries, good business is being done. 

Block tin is quoted £119 10s. to £118 ; spelter, £19 7s. 6d.; lead, 
£10 17s. 6d. Copper: Chili bars, £52 5s. to £52 10s., all Swansea. 
Cardiff and Newport quotations for iron ore this week are :— 
Tafna, 15s. to 16s. 6d.; Almeria, 14s. 9d.; and Rubio, 14s. 6d. to 
14s, 9d., all ex ship. 

Tin-plate makers are understood to be discussing the manner in 
which to meet the American rebate question. 

The electric power movement is making good headway, and the 
earliest station ready is likely to "2 Bridgend. _ Colliery 
authorities say we are on the eve of great radical changes in 
working collieries. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 29th. 
THE greatest activity prevai's in all iron and steel mills and at 
all blast furnaces excepting where the shortage of coal or coke 
necessitates a restriction of output. Demands are not coming 
forward as usual because of the demonstrated inability of iron and 
steel makers to handle any more business at present. It is not 
robable that there will be any activity during the month of Novem- 
co but this activity, instead of being any evidence of weakness, is 
due to the phenomenal conditions in which the steel industry finds 
itself placed. Consumption is going on ata high rate, and all large 


months ahead. Car builders, shipbuilders, railroad builders, and 
other very large consumers are sufficiently protected by contract 
from any possible shortage, and most of them have large stocks in 
their yards and warehouses, which they were wise enough to secure 
months ago. It is not therefore probable that there will be any 
serious obstruction to the increasing output. Locomotive builders 
have recently been obliged to solicit their patrons to reduce their 
orders, and to accept later deliveries on as much capacity as 
possible. The car builders, both of steel and wood, have been 
offered within the past thirty days an immense amount of business 
by railroad companies, and up to present writing very little of this 
has been accommodated. The railroad managers recognise that 
they are facing conditions calling for additional rolling-stock that 
will be permanent. For this reason some companies are contem- 
plating outlays to erect their own car-building plants. The 
intensity of the demand for additional capacity is indicated in an 
extraordinary rush of orders for all of hinery, much of 
it heavy, and intended for plants of very large capacity. The 
makers of steam machinery, including all manner of equipment, 
report that they have standing on the outside awaiting acceptance 
a large amount of business, sufficient to tax their capacity for 
upwards of three months. 

A new method of rolling black pate is being tried in the 
Sharon tin-plate mill, which, if successful, threatens one more of 
those numerous revolutions in methods of production with which 
American iron and steel makers have become familiar. It is 
known as the Allis-Andrews system, the latter gentleman being 
the head of a large steel plant in Sheffield, England. 

The incorporation of a 60,000,000-dol. company to control the 
output and manufacture of lead has been arranged at Denver, 
Colo., the object of which will be to control the output and 
manufacture of lead in this country. 

Now that the anthracite coal strike is over prices are declin- 
ing, and domestic and manufacturing consumers are obtaining 
small supp'ies which will be steadily. increased, but it will be 
some months ibly before normal conditions will be re-established, 
The Commission appointed by President Roosevelt has begun its 
sittings, and it is thought that a period of not more than six 
weeks will elapse when its conclusions will te made known. 

In order to avoid long delays in shipment of steel from the West 
to the East, the United States Steel Corporation is contemplating 
the establishment of a large steel mill on a 100-acre site contiguous 
to New York City. 

A syndicate of Boston and New York capitalists has organised 
a corporation for the generation of .electrical power, 40,000 horse- 
power, in the State of Maine, for transmission to coast cities, 
where manufacturing requirements will be accommodated. 

Manuf.cturing end commercial interests are taking deeper 
——— of the advisability of a thorough reconsideration of the 
tariff question. This disposition grows out of the evidences 
of discontent with the masses ef voters throughout the interior. 
One purpose is to forestall popular agitation, lest it should assume 
formidable proportions. The coming Congress will have a number 
of very vital questions to consider with reference to tariff, recipro- 
~~ finance, and irrigation, The party in power is shaping its 
policy with the view of avoiding antagonisms with public opinion. 

Heavy sales of copper have been made during the past week for 
early delivery during the next three months, estimated at about 
20,000,000 lb. Consumption is not increasing to any appreciable 
extent on this side, and, as European demand is not particularly 
promising, special efforts are to be made to maintain prices some- 
where near where they are. 

The action of the tin-plate workers in agreeing to accept a 
reduction in wages is regarded as a favourable turn in affairs. The 
tin-plate makers now anticipate the a of a trade which 
has heretofore been shared by Welsh producers. The disburse- 
ment in a single week of 20,000,000 dols. cash by the Federal 
Treasury has had a favourable effect upon the stock market. Stocks 
are not particularly active, but railroad securities are generally 
strong. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 
STeaM coal market firm, especially for Eastern Valleys coal. 














House coal unchanged. Exports for week “ending 1st:—Coal, 





consumers are protected by contracts running from three to twelve | 
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rts for week 
tons ; Scrap, 


foreign, 73,102 tons; coastwise, 20,575 tons. Im 
ending 4th: Iron ore, 10,196 tons ; pig iron, 57 
150 tons ; old rails, 260 tons ; pitwood, 2224 loads, 

Coal : t steam, 13s. to 13s, 3d.; seconds, 13s, 6q,- 
house coal, best, 16s.; dock screenings, 8. 6d.; colliery small’ 
7s. 9d. to 8s,° Pig iron: Scotch warrants, 57s. 4d.; hematite 
warrants, 60s. 9d. f.o.b. Cumberland prompt ; Middlesbrough 
No. 3, 5s. Iron ore: Rubio, 14s, 9d. to 15s. ; Tafna, 150¢t; 
15s. 6d. Steel: Rails, heavy sections, £5 7s.’ 6d. to'£5 10s 
light ditto, £6 10s. to £7 f.o.b.; Bessemer steel tin-plate bars 
£4 12s, 6d.; Siemens steel tin-plate bars, £4 15s,; al deli 
in the district cash. Tin-plates: Bessemer steel coke, ])s 14d 
to 12s, 3d. ; Siemens—coke finish—12s, 3d. to 12s, 44d, ” Pitwood: 

. 6d., ex ship. ndon Exchange telegrams: Co ay . 
Straits tin, £118 15s. Freights steady. © Peer, £52 Iee,; 








TRADE AND BUSINESS ANNOUNCEMENTS, 





Messrs. RHODES AND WEBSTER, of City Electrical Works Brad- 
ford, will in future carry on their business under the style of The 
Rhodes Electrical Manufacturing Co.” The head office, which will 
deal with all business inquiries, will be at 70 and 71, Bishopsgate. 
street-within, London, E.C. Telephone: No. 9130, London Wall 
Telegrams: ‘‘Rhodigue,” London and Bradford. The partners in 
the concern are A. L. Rhodes, 8. W. England, S. H. Fielden, and 
J. A. Halford. ’ 

Tue Corporation of Leicester have accepted the undermentioned 
tenders, viz.:—The North-Eastern Steel Co, Limited, Middles. 
brough, for the supply of 4800 tons of steel rails and 175 tons of 
fish-plates, amounting to £32,325 19s. 9d.; Hadfield’s Stee] 
Foundry Co., Limited, of Sheffield, for the supply and delivery of 
points, crossings, &c., and for the construction of special track 
work, amounting to £13,041 10s. 

Messrs. C. A. PARSONS AND COMPANY, of Heaton Works 
Newcastle-on-Tyne, have secured an order from the Agent-General 
of New South Wales for two sets of turbo pumping engines for the 
Sydney Waterworks. Each set will consist of a compound steam 
turbine, with surface condenser and air pumps, direct coupled to 
three centrifugal pumps capable of arrangement either in series 
or parallel. No. 1 set will deliver either 1040 gallons of water per 
minute against a head of 720ft., cr 3120 gallons per minute against 
a head of 240ft. No. 2 will deliver either 2300 gallons per minute 
— a head of 240ft., or 6900 gallons per minute against a head 
of 80ft. Mr. C. W. Darley is the inspecting and consulting 
engineer to the New South Wales Gevernment. The same firm 
have through their agents, Messrs. Reunert and Lenz, of Johannes- 
burg, secured an order from Mr. G, A. Denny, of Johannesburg, 
for the construction of a turbine-drven air compressor for the 
George Coch Mine. This machine will deliver 4 cubic feet of 
air per minute at a pressure of 80 lb. per square inch, and will 
consist of a steam turbine driving an air turbine. 

Tue United National Colliery Co. at Wattstown have placed an 
order with Messrs. D. Bruce Peebles and Co. for an electric pump- 
ing and hauling equipment at its pit. The installation will 
comprise one 100 horse-power three-throw direct-driven pump for 
raising water from the pit bottom to the surface, and one 150 horse- 
power hauling gear, capable of drawing forty loaded trams from 
the face of the workings to the pit bottom, a distance of about 
2000 yards. The motors will be of the three-phase type, 2000 volts, 
25 periods. The haulage is main and tail, and the hauling motors 
will accordingly be fitted with starting and reversing switches, 
specially designed for this class of work. The electric power 
is to be taken from the mains of the South Wales Electrical 
Power Distribution Co., which is now commencing to run its 
Rhondda mains from Pontypridd to Wattstown in the one valley, 
and to Llwynpia in the other valley. Messrs. Bruce Peebles and 
Co. are providing cables down to the pit bottom large enough to 
carry 1000 horse-power, as the colliery company intends later on to 
convert the whole of its plant to electric driving. 

Ir is reported that a circular has been issued to the shareholders 
of the Patent Shaft and Axletree Company, Limited, Wednesbury, 
stating that the directors have signed a contract for the amalgama- 
tion, as from March 31st last, of the business of the company with 
that of the Metropolitan Amalgamated Railway Carriage and 
Wagon Company, Limited. ‘The last-named company was 
registered a few months since for the purpose of uniting the 
businesses of five important wagon companies, viz., the Ashbury 
Railway Carriage and Iron Company, Limited, Brown Marshalls 
and Co., Limited, the Lancas'er Wagon Company, Limited, the 
Metropolitan Railway Carriage and Wagon Uompany, Limited, 
and the Oldbury Railway Carriage and Wagon Company, Limited. 
The present capital of the Metropolitan Amalgamated Company 
is £1,500,000. Though amalgamated as regards share capital and 
finance, the Patent Shaft and Axletree Company will preserve its 
separate management and its old name. If the proposal is 
sanctioned, it is intended that the Board of the Metropolitan 
Amalgamated Company shall include three of the directors of the 
Patent Shaft and Axletree Company. 








More Haste Less SPEED.—Those railways in British territory 
who make haste to accept foreign contracts because of low 
prices and—alleged—quick supply, do not appear to get much 
more forward in the long run. It is indeed often a case with 
them of ‘‘more haste less speed.” Another instance is now to 
hand in addition to the notable ones referred to in our leader 
last week. Writing to the Birmingham Daily Post from Wolver- 
Lampton, Sir Alfred Hickman addresses the editor of that paper 
as tollows:—‘‘ English and American Locomotives..—Sir,— he 
general manager of the Assam Railway Company, in his official 
report dated 15th September, 1902, with reference to four 
American locomotives which had been at work less than four 
years, says:—‘I expect the four fire-boxes will want new 
crown plates. I do not think I shall be able to get them out 
uncer twelve months, as the work of stripping them of the old 
roof bars and taking out the plates and fitting and riveting up 
the new ones is very ious.’ He adds:—‘I may say that f 
think the makers should pay all or part cost of these repairs, as 
the failure of these fire crown plates after such short mileage 
can be due only to carelessness in the design.’ It may be 
hoped that some day Indian railway companies will learn that 
the lowest priced engine is not necessarily the cheapest.—Alfred 
Hickman, ightwick, Wolverhampton, November Ist.” Com- 
menting upon the foregoing communication, our contemporary, 
in a leader on the 4th inst., says:—‘Sir Alfred Hickman’s 
letter on English and American locomotives which appears in 
another column comes opportunely to enforce the lesson of the 
revelations made by THE ENGINEER last week as to the extra- 
ordinary backwardness in the delivery of German locomotives 
for India,” And it then goes on to summarise the information 
which we gave in our last issue. We certainly agree that Sir 
Alfred Hickman is abundantly justified in his contention that 
the lowest priced engine is not necessarily the cheapest ; and we 
concur in the hope that the lesson will be laid to heart by the 
directors of British as well as Indian railway companies. The 
fact is that evidence is steadily accumulating to the effect that 
foreign contracts which have of late been so much belauded in 
some quarters are not are by any means so wonderfully 
superior to English, and it would appear that the assertion 
applies not alone to German, but likewise to American work. 

is latest piece of confirmatory evidence comes opportunely, 
and should serve to increase the caution with which those 
responsible for giving out railway contracts should always 
proceed, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

No change whatever can be reported to have 
taken place in the iron industry over here. 
silesian ironmasters are, comparatively hye 
retty busy ; at least in the pig iron trade a fairly 
preity smployment was noticeable during the week 
that is past, and the iron ore market has been 
consequently a little more lively than before. 
Export in crude iron was tolerably brisk, while in 
malleable iron foreign demand shows a falling off 
against previous weeks, and prices, though they 
were ridiculously low before, had to be further 
reduced in some cases, owing to the keen com- 
petition of Belgian firms. At a meeting held in 
Gleiwitz on the 21st of last month the Silesian 
pig iron convention was prolonged for another 


yevn Rheinland-Westphalia the business done on 
foreign account was, on the whole, a trifle more 
animated than before ; inland demand, however, 
has been decreasing rather than otherwise. The 
girder trade is exceptionally quiet, heavy plates 
and sheets are likewise dull, and the business in 
bars and hoops, though perhaps a trifle Jess 
depressed, has also been very limited. The 
machine and wagon building department is 
weakly and insufficiently occupied, as before. 
The Railway Administration, Berlin, is reported 
to have received directions to invite tenders for 
the supply of 416 locomotives, and there is talk 
of further orders for passenger and load cars 
holding out. Berlin dealers reduced their prices 
for iron M.5 p.t., in consequence of recent 
reductions agreed upon by Rhenish- Westphalian 
ironworks, 

Both inland and foreign demand have been 
satisfactory on the Silesian coal market ; dealers, 
as well as consumers, continue to place orders 
for their requirements, and the next few weeks 
will, probably, be fairly animated in the coal 
trade. A pretty good trade was done in coal to 
Austria. 

Also from Rheinland, Westphalia, somewhat 
better accounts have been received with regard 
to the coal industry, consumption having 
increased. For October, only a 15 per cent. 
reduction in output has been resolved upon, 
against 20 per cent. in the month before. In 
coke, too, a much better trade was done, and the 
reduction in output will be 12 to 13 per cent. 
only, while a 27 per cent. reduction had been 
contemplated ; stocks are very low. 

Absolutely no business worth speaking of is 
done on the Austro-Hungarian iron market. 
Employment and demand in the various depart- 
ments of the iron and steel industry continue 
extremely limited, and the outlook is gloomy. 

A very moderate business was done in coal on 
the Austro-Hungarian market ; Bohemian brown 
coal] has been in improving request quite recently, 
but during the first eight months of the year a 
decrease against the same period last year could 
be perceived, deliveries being 780,000 wagons, or 
44,000 wagons less than last year. tween 
Friedau and Luttenburg, in Lower Styria, layers 
of coal have been found, which competent judges 
consider very rich; also in Carniola pit coal is 
reported to have been found. 

Very little business is done on the French iron 
market. Anzin and Denain are reported to have 
dismissed the majority of their men in conse- 
quence of want of coal, and the ironworks in the 
Haute-Marne department, where activity bither- 
to was better than in other districts, in to 
feel the colliers’ strike, or, rather, its conse- 
quences, most keenly. 

There is no material change to be reported 
from the Belgian iron market, the position, 
generally, being firm ; but activity is irregular, 
and this has caused prices to be a trifle weak 
here and there. Quotations for raw iron have 
been showing increasing firmness upon the 
week, owing to the stiffness in coal and coke, 
but the prices for finished iron are weak 
and unremunerative. For sectional iron and 
steel bars 130 to 182-50f. p.t. is the inland 
quotation ; for girders, 130f. p.t. is noted for 
home demand, and 120f. p.t. for export; iron 
plates, 145f. p.t. ; and 140f. p.t. for export. 

The strike in France has caused quotations 
for coal in Belgium to move upwards. All sorts of 
house coal are brisk of sale, and stocks are small ; 
coke is quiet, but firm, common sorts realising 
18f. p.t. 

German general foreign trade, during the 
period from January to September of present 
year, is statistically stated to have been as 
under :— 

Import: 31,861,813 t., against 33,308,418 t. 
and 33,545,399 t. for the corresponding period in 
the two preceding years, the decrease being 
1,446,605 t. and 1,683,586 t. Export: 25,147,620 t., 
against 23,571,072 t. and 24,100,486 t. during the 
same period in the two preceding years; increase 
was, accordingly, 1,576,548 t. and 1,047,134 t. 
Export in noble metals was 318 t., against 272 t. 
last year, and 254 t. in 1900. 

Value of import during the above-named 
period was in 1000 marks: 4,276,830, against 
4,209,795 and 4,476,219 in the two preceding 
years. Value of export was in 1 marks : 
— against 3,290,654 in 1901, and 3,510,829 
in . 


Value of import to Austria-Hungary in Septem- 
ber of the present year was 131-9 million crowns, 
or 3-3 million crowns more than in September, 
1901. Value of export from Austria-Hungary 
was for September of present year 172-3 million 
crowns, or 5-2 million crowns more than in Sep- 
tember, 1901. From January to September of the 
present year, value of import was 1275-5 million 
crowns, or 73-1 millioncrowns more than during 
the sag period last year; export was 
worth 1394-2: million crowns, or 39-9 million 
crowns more than in 1901. 








_ Nava. ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Ad- 
miralty:—Fleet engineer: E. Cornish, to the 
Venerable. Chief engineer: S.J. Drake, to the 
Flora, Engineers: W. C. Johnson and J. D. W. 
H. F. Cranley, to the Venerable ; Assistant En- 
gineer: J. Hamilton, to the Pembroke, and 
to the Venerable. Assistant engineer—tem- 


peer: W. J. Ford, to the Vivid, and to the 
Ore, 








THE PATENT JOURNAL. 
Condensed from “‘ The Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 

22nd October, 1902. 

22,971. Hanp and Foor Bicycre, M. F. von Gienenth, 

en, Germany. 

22,972. Currine Mounts for Picrurgs, F. Harsley, 


Manchester. 
— Roeper Treg, F. F, Boyd, South Farnborough, 
ts. 





ants. 

22,974. Sporum Recepracyss, P. R. J. Willis.—(C. M. 
Langhorne, United States.) 

a BrnocutaR Fietp Grasses, J. H. Parton, 

ndon. 

22,976. Non-conpuctine Coverines for Pip FLANGEs, 
8. H. H. Barratt and The United Asbestos Company, 
Limited, London. 

22.977. Sinceinc Feit Hats, A. Turner and C. E. 
Taylor, Manchester. 

— Prevestine Lamp Expvosions, C. E. Cherry, 

u 


22,979. Pumps for Gasgzous Propvcts, J. 8. Heriot, 
Liverpool. 

£2,980. PacKAGE-SERVING CapiNeT, F. J. Knights, 
London. 

22 981. WasHasBeE Srucco, G. H. Ward and J. Bateson, 
Grange-over-Sands, 

22,982. Devices for PREVENTING VIBRATION in 
Mantes of Ixcanpgscent Gas Licuts, J. H. Kelly, 
Glasgow. 


22,988. Prorgectors for Botries, J. R. Teviotdale, 
Dundee. 
22,984. CrurcuEes for Cycies, C. A. Hyde, Birming- 


ham. 

22,985. Covrrs for Juos, H. C. Field and E. Dodd, 
Birmingham. 

22,986. Ovens, J. Vicars, sen., T. Vicars, and J. Vicars, 
jun , Liverpvol. 

— EARTHENWARE TiLes, R. H. Smith, Birming- 

am. 

22,988. Sprnnrna Muugs, H. 8. Golland, Manchester. 

22.989. The MawnsFigLp Exnaust VALVE Lirt, G. 
Seaden, London. 

22 990. Bracevets, C. Smith and E. Pepper, Birming- 
ham. 

22,991. Hotper for Cugcks, E. Street and W. Dodds, 
South Shields, 

22,992. Turpings, R. Cumming, Glasgow. 

22,998. Etecrric Lamps, A. Handley and D. Shanks, 
Birmingham. 

22,994 Feepino Borrizs, W. McLellan and G. Mellor, 
Bredbury, near Stockport. 

22,995. Stgam Enornegs, J. G. Halford, London. 

22,996. Dryine Papigr-MAcug, F. Dresser, Liverpool. 

22,997. Lockinc Raitway CaRriaGe Doors, J. 
Chambers, Newcastle-on-Tyne. 

22,908. Raix-watER Piegs, W. Robband J. Lockwood, 
Glasgow. 

22,999. Bicycte Stanp, D. Chisholm, Rutherglen, 
Lanarkshire. 

23,000. Sarg1y Rirte Ranog, J. Crawford and A. 
Guthrie, Bishop Auckland. 

23,001. Gurren Culp, A. Ashmore, Tipton, Stafford- 
shire. 

23,002. Sprrroon, F. K. Beyer and K. C. W. W. T. List, 
Liverpool. 

23,008. Marine ScREW PROPELLER, E. Conroy, Glas- 


gow. 

23,004. Wuerts for Motor Cars, J. Taykr, Man- 
chester. 

23,005. Skwinc Macutnes, G. and A. E. Worsley and 
F. Cree, sen., Manchester. 


23.006. ConpgNsEeRs fcr Motor Cars, G. J. Gibbs, 
London. 

ee Cases, C. A. Gent and G. Davenport, 
mdon. 


23,008. I NCREASING STABILITY of Vesskis, T. Keetman, 


London. 

—— Atsum with Picrure Cover, E. Herrmann, 
Berlin. 

23,010. Ustinc Gas as a Morive Powsr, J. Moss, 
London. 

23,011. RECEIVERS A. Marr, 
Manchester. 

23,012. Cotiars, J. Y. Watson, Dundee. 

23,013. Fasteninc Devices for Cot.axrs, I. B. Hogan, 
London. 

23,014. Cycte Stanp, A. H. Healey and S. C. Hall, 
London. 

23,015. Game Scorer, M. Latte, Lordon. 

23,016. Bispinc Printep Forms, J. R. Chapman, 


for TELEPHONES, 


London. 
23,017. Dress Crip and Hook, H. Schloss and 8. Rau, 


on. 

23,018. Brakes, E. De Pass.—(La Société Anonyme des 
Freins “' Stop.” France ) 

23,019. Propucine ILLUMeNaTions, W. R. Hodgkinson, 
London. 

23,020. Enornegs, A. A. Harcourt, Redditch. 

23,021. Ion1tinc Lamps, R. O. Best and Ackroyd and 
Best, Limited, London. 

28,022. Ionitrne Lamps, R. O. Best and Ackroyd and 
Best, Limited, London. 

23,028. SuspenpeRs, H. M. Knight, London. 

23,024. PaorooraPpHic DayLicut DsveLopmeEnt, B. 
Acres, London. 

23,025. VARIABLE SpgeD Gearinc, W. N. Dumaresq, 
London. 

23,026. MetHop of Stuccorna, J. A. Myzoule, London. 

23,027. Toy for Usk in ApvERTISING, H. R. Thornton, 
London. 

23,028. CompREssED AIR Enaines, T. G. Wakeling, 


mdon. 
23,029. Pworo-copyInc Macuings, J. L. Rufenacht, 


mdon. 
23,030. Securinc Winpow Sasugs, F, W. Preddy, 
London. 
23,031. Hat Guarps, A. Evler, Dresden, Germany. 
23,032, MANUFACTURING UMBRELLA Casxs, L. Aubry, 
London. 
23,083. Coat, T. 8. Scarborough, J. Miller, and The 
British Millerain Company, Limited, London. 
23,034. Rai, Hooks, W. Hardcastle and S. C. Darring- 
ten, London. 
23,085. Pictor1aL Latrer Carp, E.C. Thorn and J. 
Skinner, New Brompton, Kent. 
23, pot Curtains for Tramcars, E. H. Duchemin, 
ndon. 
23,037. FLurp Pressure Enorngs, 8. Otis, London. 
23,038. MECHANICAL REFRIGERATORS, L. Sterne.—(L. 
Block, United States.) 
23,039. Fire-gscapgs, 8. Pattisson, London. 
23,040. Brakgs, H. 8. Scott and H. F. Tyzack, 


mdon. 

23,041. Brake Mecuanism, G. E. Bennett, London. 

23,042. Maxina Sreer, J. Stevenson, jun. F., 
Marquard, London. 

28,043. REGULATION of Ferp-waTER Supp.y, W. A. P. 
Werner, London. 

23,044. Orn Fiurers, F, Baker, London. 

23,045. ExxcrricaL Arc Ilacnat, F. J. Gerard, 
London. 

23,046. SwiLLina Ipon Piargs, R. Thomas and Co., 
Limited, R. B. Thomas, and J. Lewis, London. 

23,047. MeTaLLic TELEGRAPH Powes, F. C. Guy, 
London. 

23,048. Winpinc CaBLgs, G. Ackermannand G. Engisch, 
London. 

23,049. Pumps, O. F. Burchard, London. 

23,050. BEATER-WIRES in WIskING Macutng, R. Hirsch, 
London. 

23,051. StEREoscopic Cameras, W. K.-L. Dickson, 
London. 

23,052. INNER TuBEs of TjREs, J. Hiibner and K. Danne, 
London. a Ane B Laupe 





23,058. Roap Route Inpicators, A. H. G. Girling, 


mdon, 
23,054. Sprrroon Borrisgs, E. Jaenel, London. 
,055. REGISTERING Points at Bripoeg, H. E. Dolphin, 


Liverpool, 

23,056. Cootina and Dryino MaTERIALs, J. Westgate, 
iverpool. 

23,057. Enocines, R. A. Gill—(/. G. Gill, Cape 
Ci 


‘olony.) 
23,058 Nitro SusstiruTion Propucts, R. Lesser, 
mdon. 
23rd October, 1902. 
23,059. UmBRELLA or Stick Ho.pers, 
23,060. Monzy Box, E. Bagnall and A. J. Braham, 


Birming! 
23,061. Compositions for CoveRING Pipgs, T, Lonsdale, 


8. Slater, 


ax. 

23,062. Constructinc Pistons, T. and F, Oldham, 
Manchester. 

23,063. CLEaANsING Winpow Svurraces, W. Watson, 


anark. 
23,064. Prgumatic Sprines and Huss, E. B. Killen, 
Belfast. 


23,065. Exorves, H. Sunderland, Halifax. 
23,066. E_ectric Licntine, H. Leitner and R. N. Lucas, 
Byfleet. 


23,067. THREAD-WINDING Macuinery, J. Ferguson, 


Glasgow. 

23,068. Furnaces fur Me.tixc Merats, J. Shanks, 
Glasgow. 

23,069, Vatvg, T. Thorp, Manchester. 

23,070. Curnss or Fenpers, J. and F, 8. Turner, Bir- 
mingham. 

23,071. VaLve Discs, J. V. Worthington and J. W. O. 
Walker, Birmingham. 

23,072. Dress Fasta>)Nne@3, C. M. and E. Mackenzie, 
London. 

— Weavine Corpep Faprics, G. P. Hill, Brad- 


ord. 

23,074. Markine SLATE RipcE Rott on Hovszs, J. 
Bradwell, Aberangell, Mon. 

— TROUSER-PRESSING AppaRaTus, G. W. Roberts, 


rby. 
23,076. Ropg-GrippInc Puuigy, C. Vivian, Camborne, 


rnwall. 

23,077. Ciuss for Gotr and Hockry, W. Wallace, 
Glasgow. 

23,078. Go_F Bats, W. Wallace, Glusgow. 

= Trapa fur Rats, G. Sturgeon and W. Shanahan, 


w. 
23,080. NickgL Pxatrxc Parts of Bicycies, F. I. 
Gibbs, Birmingham. 
23,081. Maxine Tite Joints WarteR-Ticut, C. Wicke, 


23,082. Ke1TLgs, J. E. Rickards, Birmingham. 

23,083. Heatine or Cookine Urensizs, J. E. Rickards, 
Birmingham. 

23,084. Rim Braxes for Bicycizs, G. H. Penwill, 
Torquay. 

23,085. Cuains cf Stenterinc Macuiygs, D. Stewart 
and Co., Limited, and D. Lauri, Glasgow. 

23,086. OuroooR Sgats, A. Miller and J. Graham, 


gow. 
23,087. Rar_way Cuarrs, W. Clark and J. Chalmers, 
G iw. 
28,088. JacguarRp Apparatus, J. M. Marshall, Glas- 
gow. 
23,089, PeraMBULATOR Hoop Joints, W. 8. Dove, 


lasgow. 
23,090. Propucine Gas, W. J. Crossley and T. Rigby, 
Manchester. 
23,001. Basy Sootninc Txzat, E. 
Guernsey. 
23,092. Swinc Looxkrne-ciasses, P. H. Meyer, London. 
23,093. Be.t Fastensrs, W. R. Herwin and H. Canny, 


ndon. 

23,094. NecktT1z Fasrengr, H. Whitaker, Burnley. 

23,095. Wzavinec Looms, W. E. Baldwin, E. Dixon, 
and F, Thomas, Burnley. 

23,006. VaRIABLE SPEED PULLEY WueEL, J. Bazely, 
Northampton. 

23,097. Fasteninc the Sworp to the Guy, H. W. 
Aulhorn, Magdeburg, Germany. 

— HorsgsHors, J. Worthington, Morecambe, 


W. Fuzzey, 


C8. 

23,099. AuTomaTic VENTILATOR, W. Henman and C. J. 
Hart, Birmingham. 

23,100. Rescurnc Pgorie from Burninc BvuIvprnes, 
E. C. Fowler, Ham, Surrey. 

23,101. Sprrroons, M. Allen, London. 

23,102. Apparatus for Scorinc in Bituiarps, W. 
Smetham, London. 

23,103. AgRiaL CycLE Track, A. J. Kessler, Brighton, 


jussex, 
23,104. Miners’ Picks, J. Beeton and J. Wardall, 


ndon. 

23,105. Fires, J. Beeton and J. Wardall, London. 

23,106. Macuine for Mixixc Doveu, P. M. Justice.— 
(C. Chambers, jun., United States ) 

23,107. RenovaTine Fext Hats, A. 8, and E. A. Birch, 
London. 

23,108. Typg-castiInc Macuings ond Moutps, F. W. 
Hews, London. 

23,109. WEATHER-EXPOSED Sgats, H. N. Batt, London. 

23,110. CoLouR-cHaNcING Davicr, A. Engelsmann, 
London. 

23,111. Motors, C. J. Pollock, London. 

23,112. HorsgsHor Carks, J. E. Cunningham, London. 

23,113. Cagck Vatvgs, F. W. Leidecker, London. 

23,114. Sroracge Batrerigrs, J. T. Niblett, London. 

23,115. Meters for Srornacg Batrers, J. T. Niblett, 
London. 

23,116. Cuoarncine Storace Batrerigs, J. T. Niblett, 

ndon. 

23,117. Lamp Reriectors, M. Schwab and H. Greene 
and Sons, Limited, London. 

23,118. ManuractuRgE of Boots and SxHoxs, W. T. 
Sochon, London. 

23,119. PeRPETUAL Motion, A, F. Doggrell, Wincanton, 
Somerset. 

23,120. MaNnuractorE of Cuarns, C. Burnett, London. 

23,121. MANUFACTURE of StgEL Forornes, C. Burnett, 


London. 
28.122. Moror Cars, C. Burnett, London. 
23,123. WHELs for Motor Cars, &., C. Burnett, 


London. 

23,124. Trovucn for CuLtTivaTinc Purposss, H. 
Brouard, Birmingham. 

23,125. Vatves for DvUBLE-acTING Pumps, W. H. 
Taylor, London. 

23,126. Sprinntnc Macuines, E. Nield and H. Marsh, 
New Bedford, Massachussetts. 

28,127. Inrants’ TeETHING Bann, C. E, W. Montgarry, 
Ashford, Middlesex. 

23,128. Printina Macuine Fupce Box, W. 8S. Dow, 


on, 

23,129. Canpy-pRIPPING Macuings, E. F. W. Weida, 
London. 

23,130. Brackets, C. A. Allison.—(7he 0. C. A. Swing 
Company, United States.) 

23,131. Hat Biocxs, R. Lamont and C. E. Weather- 
head, London. 

23,182. Boxts, B. Turner, London. 

23,188. VARIABLE SPEED GkaRiING, W. N. Dumaresq, 


mdon, 
23,134. Takive Reapines of Gas Meters, G. G. Bell, 

ndon, 
23,135. Frreproor Ce1Lines, W. Kohlmetz, London. 
23,136. Lappgrs, ©. B. Smith, Kingston-on-Thames. 
23,137, FurnirorE for Hoipine Documents, J. Hille- 

brand, London, 
Shepherj.—({B. P. 


23,1388. Srorrinc-poxgs,: J. P. 
Fielden, United States.) 

Dovsig-acTiInc Pneumatic Brakes, A. A. 

Fickenscher, London. 


C. Simon, nee. 
as AUTOMATIC @ Macuing, A. A. Kohler, 
on, 


at 
23,142, Putueys, I. D. Giorgievitz-Weitzer, London. 
28,149. Bro, A. de Pinjoc-Mallet, Lopdon, 





ag Removine Inszcts from the Evg, E. C. Arnold, 


on. 

= a. A $3 Lambert, mg | n on 

oBg for DING Borriegs, W. Foster an 5 

R. Ellis, Hull. 
23,147. Rorary Enoung, J. Molas, London. 

hag oT gpa Wixpow Hixcgs, G. H. Parker, 


mdon. 
23,149. Bopy Bracgs, W. B. Dewees, London. 
23,150. Compressor Pomps, A. Kryszat, London. 
23,151. Batrery for Supmaringe Boats, 8. Lake, 


London. 

23,152, FLurp Pressurs Pumps, M. A. Adam.—(E. Rector, 
United States.) 

23,153. Tanpgm Compounp Enaings, J. Hardill and R. 
Benson, London. 

28,154. Compounp Stream Enoines, J. Hardill and R. 
Benson, London. 

23,155. Encinz Governors, J. Hardi.] and R. Benson, 


mdon. 

23,156. Batancep Sipe Vatves, G. A. Jenicke, 
London. 

23,157. CHALK Hoxpgrs, F. A. Daniels, London. 
23,158. CARPENTER’s Vicz, G. W. Drew, London. 
23,159. NON-REFILLABLE Bort.es, W. Yuille, Londvun, 
23,160. Fountain Pens, J. Bovill, London. 
—— Propettinc Mecuanism, C. A. Manker, 


ndon. 
23,162. RaiLway Wacons, J. T. Jepson, London. 
23 163. Construction of Heater, H. T. Fenlon, 


mdon. 
23,164. MILITARY SIGNALLING during Day.iaur, J. Reid 
mdon. 
23,165. CLutcH Mecuanis, C. Jenatzy, London. 
23,166. Fiuip Pressure Enoings, T. U. Gray, 
London. 
23 167. BreecH Mxrcuanism, A. T. Dawson and L. 
Silverman, London. 
23,168. Rerractory Marsggiats, H. L. Sulman, 


ndon. 
23,169. DupLicatinc Macuings. I. Juricic, London. 
23,170. MecuanismM for RecTiLingaR Looms, W. E. 
Evans.—(Société Regley et Fils et Cie., France.) 
23,171. Cross Winpinc Macutne for Bozsins, R. Voight, 


mdon. 
or Barus, L. Schlentheim and Diespeker, Limited, 


on. 

23,173. Automatic Car Covuptines, M. von Kényves- 
Téth, London. 

23,174. Coatep Papsrs, L, Lebateux, Lond n. 

23 175. Ionrt1ion of ExpLosion Moroxs, C. Jenatzy, 
London. 

23,176. Struts, F. Sommers, London. 

23,177. Test Traps, C. M. Breen and W. F. Prendergast, 
London. 


24th October, 1902, 


23,178. Desks, F. W. Ibbett, Crewe. 

23,179. MiLKine Paixs, T. Wertgen, Manchester. 

23,180. Wacons for Hotpine Borties, A. Gladstone, 
Birmingham. 

23,181. Poigs for Suspenpine Curtains, H. E. Fuller, 
Birmingham. 

23,182. HypravLtic Daivinc Power, D. F. Alexander 
and W. H. Forsyth, Bristol. 

23,183. Fastener for Boxzs, T. Harding and W. and 
G. Vickery, Bristol. 

23,184. ArracHine Biovusss to Skirts, R. Davidson, 
Dundee. 

23,185. SHarpeners for Scissors, M. A. Bridge, 
Dublia, 

23,186. Lever for ConTROLLING Encines, A. Summers, 
Dublin. 

23,187. Sarery Guarps fur Tramcars, J. T. Pearson, 


urnley. 

23,188. Motor Veuicies, J. Carrigan and J. Preston, 
Manchester. 

23,189. Paper Cuiip and Book-MARKER, P. M. Perry, 
Sheffield. 

23,190. Brake Connections for Cyccss, R. W. Smith, 
Birmingham. 

23,191. Ex.ecrric Fuse, A. Handley, D. Shanks, and J. 
E. Hayes, Birmingham. 

23,192. Caszs for Packine Ecos, W. C. King, Liver- 

1. 


poo! 
23,193. CorLapsIBLE Exnisit Staxp, P. Graham, 
Glasgow. 


23,194. Compressinc Arr, H. B. Watson and T. C. 
Billetop, Liverpool. 

23,195. MPOSITE MetaL Tusgs, F., I. Gibbs, Bir- 
mingham. 

23,196. Tue “Kos” Hanp Camera, J. Aldred, St. 
Albans. 


23,197. Fastentnc Boots, R. H. Southall and P. Y. 


n, Ss. 

23,198. Curp Sprincs for Stationery Box Fixes, A. 
E. Walker, London. 

23,199. Pirgz Jomnt, H. Sidebottom and W. C. Dry- 
brough, Manchester. 

28,200. SEPARATING O1L from Warsr, R. Schilling and 
C. Kremer, Glasgow. 
23,201. PsoroorapHic Cameras, E. D. Bartlett, 

Lond 
23,202. 
Loni 


ion. 
23,208. Burner and Sgst Comprinep, W. A. Carter, 


on. 
Pyecmatic CcrsHion for Venicies, J. Taylor, 


London. 

23,204. PREvENTING Concussion of Water, G. Best, 
London. 

23,205. Screw Jacks, W. B. Lake and E. F. Elliott, 


mndon. 
23,206. Topacco Prirss, H. Simon, London. 
23,207. Varnish, A. J. Smith and W. H. Taylor, 


ndon. 
23,208. Parquet Fioorine, F. Miiller.—(Z. Escher, 

Germany.) 
Fireptaces, M. J. Adams, Scotswood-on- 


e. 
23,210. Macutne for Maxine Leatuer, A, W. Staines, 


mdon. 

23,211. : ‘rciag A. J. Boult.— (A. R. Clark, United 
States. 

— Ma tine Kixys, W. O., J. A., and 8. Rollinson, 


on. 
23,213. RoppER and LeaTHER Hext for Boots, H. Holt, 


23,214. Hxexts of Boots and SuHozs, D. B. Smith, 
London. 

23,215. Moror, R. Cummins, London. 

23,216 Fotpive Corner Cabinet, A. and F. E. Hine, 
London. 

ve en Sxecurine Fastentnes of Doors, L. B. Thurston, 


London. 

23,218. Leap Corgs for Writinc Pencits, W. Sabel, 
London. 

23,219.. Wispows for Hansom Can, J. E. Ford, 
London. 


23,220. Leap Psncits, D. L, Evans, London. 
pes See for Wrappinc Goons, D. L. Evans, 
on, 
23, = Disptayine Goops in Wrixpows, D. L. Evans, 
ion. 
23,223. Unpgrrrame for Larus, P. W. Jones, Bir- 


mingham. 
23,224. Lips for Boxxs, R. W. C, Perry and J. Watson, 
ondon. 
23,225. PotisHinc Macnine for Boots, H. Stiles, 
mdon. 
om Skirt and Waist Supporters, H. N. Northrop, 


on, 

23,227. Frames of Moror Cars, J. W. Johnson.— 
(The Société Anonyme Forges de Douai, France.) 

— Orpwance Rance Inpicators, H. H. Grenfell, 


mn 
23 229. Fotpgep Boxes, H. H. Lake.—(American Type 
Founders Company, United States.) 
28,280. ELecrricaL Cowwections, F. Kriikl, London. 
28,281. Sicnat Device for TELEPHONE Systema, EB, P. 
, London, 
23,282. PareR Feepmyc Macurines, H. H. Lake.— 
(B onomic Machine Company, United 
L, Crawford, 


283, ADVERTISING a, J. 
don. : 
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23,234. Inrants’ Feepine Bortries, H. 8. Barnes and 
J. Ellis, London. 

28,235. Coat Boxers, M. H. Coleman, London. 

23,236. Sroppine Motors, W. Watson and KE. Treece, 
London. 

23,237. Cugansrna of Rar-way CarrRiAcEs, H. Moon, 
Swindon. 

23,238. RerarRiInc Pxgumatic Tires, F, C. Lupton, 
London. 

23,239. Evastic WHEgL, K, Ahiquist, Rugby. 

23,240. Traction Enoings, C. J. and J. W. Hornsby, 


mdon. 
23,241. Manuracrure of Brake Buocks, A. W. de Val, 


London. 

28,242. Crip for Use with Rop, Wire, &c., A. W. de Val, 
London. 

23,243. IssuLATING MatertaL, H. Sefton-Jones.— 
(sola Werke A.-G., Switzerland.) 


* 

28,827. ADVERTISING CaRps, J. A; G, Ross, Newcastle- 
on-Tyne. 

28,828. Gearinc, W. L. Spence and The British 
Electric Plant Company, Limited, Alloa. 

23,329. Storage of Postaoz Recgrpr Stamps, J. L. 
Hall, Manchester. 

23,330. Soiss, T. F. and H. Atkinson, Bir- 
mipgham. 

23,831. Paper Fastener, 8. G. Taylor, Derby. 

23,382. INcANDESCENT MANTLE, G. Grice and H. Dewey, 
Birmingham 


23,333. Rattway Marat Te_ecrapny, J. Edgar, 


Manchester. 
23,385. YARN-TWIsTING MrcuanisM, A. Hitchon, Clay- 
ton-le-Dale, Lancs. 
23,336. MiLLBoARD Pangts, D. M. Sutherland, Sun- 
ury C Middlesex. 





23,244. Fixinea BRIsTLEs in Brausngs, W. P. Thomy 
—(Biirstenfabrik Erlangen A.-G. vormals Emil Kriinz- 
lein, Germany.) 

23,245. Postat Oxpers, J. C. Balfour, jun., Liverpool. 

23,246. Davick for Hotprnc Mepat Ripsons, T. R. 
Griftiths, Liverpool. 

23,247. Toys, R. H. Battersby, Liverpool. 

23,248. IntTerNaL CombBostion Enorngs, D. Clerk, 
London. 

23,249. SMoKE Preventer for Guns, H. Egli and F. 
Lieber, London. 

23,250. DeveLopinc PsoTocrapaic Pictures, G. R. 
Clarke, London. 

23,251. Sipg Guarps for Cars, J. H. Donnelly, 
London. 

23,252. PoackR Miyinc Drepors, A. W. Robinson, 
London. 
28,253. Teacutne the Game of Briuiarps, O. Faller, 

London. 

23,254. Scorer for Games, L. W. Hayden and A. W. 
Gamage, London. ; 

23,255. Evectric Tetecrapay, C. M. Jacobs and A. H. 
Nicholson, London. 

22,256. ManuracTuRE of Breap, W. Bauermeister, 


mdon, 

23,257. FLEXIBLE Mgratic Tosina, W. H. K. Bowley, 
London. 

23,258. Music Parntine, R. Gumz, London. 

28,259. New Musica, Winp InstrumMENT, R. Gumz, 
London. 

23,260. Device for Emposstnc Mrtat, M. Paumen, 
London. 

23,261. Roppgrr Coup.iines, H. Fownes, London. 

23,262. Manvuracturg of Arc Lamp Carpons, A. 
Blondel, London. 

23,263. Panoramas, M. Magnier, London. 

23,264. A Device for Creanino Sreves, S. Barizer, 
London. 

AUTOMATIC 
London. 

23,266. SupERHEATERS for StzaAM GENERATORS, T. Sug- 
den, London. 

23,257. Avromatic Gas IenrreR, K. Rézsaand B. Pikdl, 
Londen. 

23,268. Pygeumatic Driits, G. H. Hayes, London. 

23,269. Drarntne Device, J. Whitehouse and J. P. 
O'Donnell, London. 

23,270. Fiurp Pressure Marys, J. Whitehouse and J. 
P. O'Donnell, London. 

23,271. Inspection of Barre.s, T. W. Johnson, 
London. 

23,272. Barrezs, T. W. Johnson, London. 

23,273. Megrnop of Jorntixc Pies, W. Thorpe, 
London. 

23,274. Lirgcuarps for Srregt Rartway VEHICLEs, W. 
Hirt, London. 

23,275. MgasuRInG InsTRUMENT, T. Fregoso, London. 


Frre-acarms, G. B. Bowell, 


23,276. Manuat Powsr Megcaanism, D. Lubin, 
London. 
23,277. Automatic Coupiines for Rartway RoLiine 


ocK, E. O. and T. 8S. Jones and J. Melandri, 
T ondon. 

23,278. Evecrric Issucators, R. Illemann, London. 

23,279. Powerrcut Exectric Currents, K. Birkland, 
London. 

23,20. Saapinc Macurng, H. Paul, London. 

23,281. Dress Stanps, H. Birchall, London. 

23,282. Pixs, G. Printz, London. 

23,283. Sprrtooy, M. Pink and W. Dreesen, London. 

23,284. Sarety-pins, G. Printz, London. 

23,285. Drivisc Mecuanisa, C. Stollewerk, London. 

23,286. Woop Biocks for Fioorine, L. Schlentheim 
and Diespeker, Limited, London. 

23,287. TasseL Moutps, A. Melson, London. 

23,288. Dynamo Etecrric Apparatus, G. Winter and 
F. Eichberg, London. 

23,289. TypEwRITING Macnrivgs, M. Soblik, London. 


27th October, 1902. 


23,290. Eyzcuassgs, F. N. Davidson, London. 
23,291. Gas Burners and Mantes, G. Helps, Nun- 


caton. 
23,292. INTERNAL CoMBUSTION Enorngs, E. J. Summer- 
hill, Manchester. 
23,293. Revotvinc Morro Casz, G. Steadman, Shef- 
Id. 


field. 

23,294. Brick-presstne Macuinyg, H. Leigh, Stoke-on- 
Trent. 

23,295. Currinc Rasps, J. C. Zenses and E. Krenzler, 


Barmen, Germany. 
23 296. Lastina of Boots and Ssogs, W. Murdoch, 


Glasgow. 
23,297. Bepstgap Knoss, W. H. Thomas, jun., and H. 


G. Shorthouse, Birmingham. 
23,298. SrerHoscopgs, W. G. A. Robertson, Glasgow. 
23,299. WATER-HEATING Apparatus, A. H. Barker, 


23,300. Potato PianteR, T. Stericker, York. 

23,301. Screw Novts, Bayliss, Jones ana Bayliss, 
Limited, and R. Howarth, Wolverhampton. 

23,302. Screw Nots, Bayliss, Jones and Bayliss, 
Limited, and W. Bayliss, Wolverhampton. 

23,303. Compounp Gas Enotes, G. C. 
Dundee. 

23,304. Firrincs for INcANDESCENT Gas, J. H. Kelly, 
Glasgow. 

Ripine and Drivinc Bits, A. C. Russell, 
Walsall. 

23,306. Rinc-rrack Motors and Vesicies, C. T. 
Crowden, London, 

23,307. Cycie Murr, R. Biggs, Sevenoaks, Kent. 

23,308. TaHuMB-MARK Book Protector, R. W. Kennan, 
Birmingham. 

23,309. Swive. Bearinos for Suartrne, I. Platt, Bir- 
mingham. 

23 310. Coin-rREEING Apparatus for Gas, J. W. Jones, 


Douglas, 


London. 

23,311. Reeps used in Weavirxc Looms, H. Tetlow, 
Manchester. 

23,312. Baos, A. Garstin, London. 

23,818. Encrngs for Ratsina Liquips, A. Bruce, 
Glasgow. 

23,314. Dressine and Sizise Macuings, W. Quine jun., 
Manchester. 

23,315. Dress Saozs, J. Gilman, Manchester. 

23,316. Coat Economiser, H. Parsons, London. 

23,317. Sarery Apparatus for Pit Caczgs, J. R. Jones, 
Treherbert, Glam. 

23 318. Borne Bars, C. Bowers, Manchester. 

23,319. Srrarvers for WirE and Corp, T. Robertson, 
Glasgow. 

23,320. LeatseR Bewt Fasteners, A. H. B. Sharpe, 
Lincoln. 

23,321. Corrine Mirres, A. L. Veale, C. P. Cadle, R. 
Petford, and A. B. Evans, Cardiff. 

23,322. ConstrucTING Rotary Enatng, W. J. Rogers, 
London. 

23,323. InreRNAL ComBustTion Enotygs, J. 8. Foley, 
Birmingham. 

23,324. Automatic Swircues, The Electric and Ord- 
nance Accessories Company, Limited, and R, F. 
Hall, Birmingham. 

23,325. Batts for Prayrnc Games, P. A. Martin, 
Birmingham. 

23,326. Gotr BALL, P. A. Martin, Birmingham, 





23,337. Heat InrERcHANGER, C. H. Fowler and E. A. 
Medley, Liverpool. 

23,338. PREVENTING SMOKE in Bor.ers, J. Hopwood 
and W. Clegg, Bradford. 

23,339. Mountine Spinpies, J. Waugh.—{U. Frova, 


Italy.) 

28 340. aiaiatie Wuaris, J. Waugh.—(U. Frova, 
Italy. 

23,341. Frre-rEesistine Doors, P. R J. Willis.—(W. R. 
Mudd, United States ) 

23,342. Moror, W. F. Malkin, Stoke-on-Trent. 

23,3438. Traction Enorne3, W. Foster and Co., Limited, 
and J. Starkey, Lincoln. 

28,344. Evectric BituiarpD Marker, J. Malam, 


ndon. 

23,345. MARKING-OFF DgsiGys on MaTERIAts, P. H. 
Selfe, Hull. 

23,346. Locktnc Swincinc Berrss, T. Christie, 
Glasgow. 

23,347. Pens, A. Hart, Glasgow. 

23,348. Latues, W. Muir and Co, Limited, and J. H. 
Melloy, Manchester. 

i Vatves for Stzam Ewvarines, T. Hughes, 

ndon. 

23,850. ConTROLLING THREADS in SEWING MacuHIngs, J. 
K. Macdonald.—( The Singer Manufacturing Company, 
United States.) 

= Water Moror, W. J. Wilson, Aston, Warwick- 
shire. 

23,352. AuromaTic StrrRer, A. E. Millward, Accring 
ton, Lanes. 

23,3538. Bearinas for PropELLER Suarts, F. Kennedy, 
Gh iw. 

23,354. “Rotter Castor,” E. Walker, Poulton-le- 
Fylde, Lancs. 

23,355. Sirve, B. Bolton and R. W. Mawson, Stockton- 
on-Tees. 

—_ Recorpine Device for Macuivery, W. Carter, 


w. 

23,857. PLantnc Macutne, J. Barr and R. Anderson, 
Johnstone, Renfrewshire. 

23,358. Licnat Motor Veuicigs, F. F. Kerr, Liverpool. 

23,359. Sounp Sienaxs, J. Marshall, Liverpool. 

23,860. RatcHEet Bracsgs, E. Metcalfe and R. Whyte, 
Bradford. 

23,361. Buretar AvLaRms, R. A. Brachvogel, Glasgow. 

23,362. Sprnntnc Macuinery, C. Biertz, Cologne, 
Germany. 

23,8638, SAND-PAPERING MACHINERY, J. Gregory, Burn- 


ley. 

283,364. CuRRENT Breaker, W. Turner, Manchester, 

23,865. Movinc Tramway Pornts, J. W. Penzer and J. 
R. W. Tait, Newcastle-on-Tyne. 

23,866. Loom Pickers, J. Nieuwenhuysen and A. 
Foster, Burnley. 

28,367. MECHANICALLY-PROPELI ED VEHICLES, H. Binns, 
Leicester. 

—_ Macuivgs for Wasuina Bortizs, T. Hill, 


ull. 

23,869. Drivine Caatn for Putteys, C. Willis, Wolver- 
hampton. 

23,870. Support for Suruas, W. H. Long, Broughton 
Hall, near Stafford. 

23,3871. Exectrric Castes, J. D. F. Andrews, East 
Sheen, Surrey. 

23,872. Evecrric Contact Breaxsrs, W. 8S. Freeman, 
Otford, Kent. 

23,373. PorTaBLe Borters, R. Meldrum, Kirkliston, 


Thomas, Chorley, Lancs. 
23,376. WasHinc Macuings, W. Riley, Douglas, Isle of 


an. 
23,377. Cover for Cookinc UTgnsits, R. Josephson, 
mdon. 

23,378. Macnesiom Lamps, B. J. Edwards, London. 

23,879. Propuctnc Correz TaBiets, F. X. Laub, 
Berlin. 

23,380. MgTrHop of PropgeLLinc Vesse.s, J. Brook, 
London. 

23,381. Cutmngy Pot, C. Cheesbrough, London, 

23,882. Narx Currer and Fits, E. Kaufmann, Birming- 


ham. 
23,383. RatLway CarRiacE Winpows, J. B. le Maitre, 


Birmingham. 

Fiy-catcHinag Traps, C, <A. Gardner, 

23,385. Game, J. L. Davies, London. 

23,386. PHONOGRAPH RECORD CYLInpERs, A. N. Pétit, 
London. 

23,387. Mary Exvecrric Swircuss, J. W. Ewart, 
Wendover, Bucks. 

23,388. EXTENDING LappER Fire-Escapg, J. Buzzard, 
London. 

23,389. GaLvanic C&L, G. Schauliand D. Loewenstein, 

ndo: 


nm. 
23,390. Frre-gscapr, G. P. Vasey, London. 
23,391. Inracuios, C. F. Moxon, London. 
23,392. TANNIN PropucTion Process, C. Schmalfeldt, 
London. 
23,393. MaktinG Paper, T. Fritsh, London. 
23,394. Apparatus for Puriryine Atr, E. Klimek, 
London. 
— Maxine Acetone, R. M. Scottand J.W.Hinchley, 
ndon. 
23,396. SgLr-sEaLING BorttLe Stopper, W. L. Crabb, 
Plaistow, Essex. 
23,397. Nosepacs, C. Whall, J. Pfeiffer, and W. Tozer, 
London. 
23,398. Wispow SasH Fasteners, J. G. Reilly, 
London. 
23,399. Raptator, J. Weller, London. 
23,400. Etectric Conpuctors, W. V. Morten, London. 
23,401. Rotary Enotes, H. H. Lake.—(H. Mills, 
United States.) 
23,402. Pneumatic Tire for Motors, J. H. Barry, 
London. 
23,403. Ratt Fastentnes, The Weber Railway Joint 
Manufacturing Company, London. 
yn for Cyctz Sappies, H. W. Franklin, 


on. 

23,405. HypRavLic Presszs, O. Philip, London. 
,406. Waist Betts, A. J. Boult.—(Z#. B. Rammer, 
Germany.) 

23,407. ARTiFiciaAL Fugit, C. Lefévre, London. 

23,408. Automatic SuRvEYING Apparatus, M. H. D. 
Dixey, London. 

23,409. Fotpinc Furwirurg, E. Atkins, London. 

23,410. PeRamMBuLaTorRs, J. Ford, London. 

23,411. Inpex Carp Fixgs, C. A. Evans, London. 

23,412. Gamer, C. J. Charles, London. 

23,413. Apparatus for Makina Gas, R. Dempster, 
London. 

23,414. Heatinc Device, A. J. Boult.—(C. F. G. 
Giinther, Germany.) 

23,415. TreatiInc CompressED Baes of Hay, E. E. 
Bentall, London, 

23,416. Device for Startine Motors, H. 8. Browning, 


London. 
23,417. PsguMATIC TONNELLING SHIELDS, T. Cooper, 


mdon. 
23,418. ManuracturE of OxYCHLORPHENYL, R, B. 
Ransford.—(L. Cassella and Co., Germany.) 





23,419. Stouts for Smaui-arms, R. B. Ransford.— 
(The Peddie Rijle Sight Company, Limited, Cunada.) 
gs Pe TetecRaPHic CaBLE Revays, A. Muirhead, 


ndon. 
23,421. Ronrogn-ray, H. W. Cox, London, 
23,422. Bricks for Burtpina Purposss, C. Nathan, 


London. 

23,423. Compustion Enoines, E. G. Nicholson and F. 
W. Adams, London. 

23,424. Sgas, E. Rotll and H. Grossmann, London. 

23,425, WATERPROOF METALLIC Paper, W. P. Thompson, 
—(The Siiddeutsche Patentmetall-Papierfabrik A.-G., 
Germany.) 

28,426. ELecrric Accumu ators, L. Garcin, Live: 1. 

— Means for Tgacuina Writina, J. H. Wood, 

ve 

23,428. ELectric IncaNDEscING Boprgs, E. Schattner, 
London. 

23,429. Rotary Enarngs, C. Tuckfield and D. Weston, 


London, 
—_ Brakes for Cycixs, W. R. and F. T. Heighton, 


ndon. 

23,431. Construction of Stock Tix, W. H. Hawkins, 

London, 

23,4382. StmrEoscopgs, H. E. Richmond, London. 

23,483. Soiss of Boors, B. Nelson, London. 

23,434. Spgakine Topgs, J. Williams and J. D. Butcher, 
London. 

23,435. DeLiveRY MECHANISM of PaintING MAcHINEs, 
R. C. Annand, London. 

23,436. Fountain Pens, G. E. Shand, London. 

23,437. Mancracture of a SuLPpHURISED CoLouRING, 
C. D. Abel.—(Actien-Gesellschaft fiir Anilin-Fabrika- 
tion, Germany.) 

23,438. Arc Lamps, C. D. Abel.—(@. Siemens and Co., 
German 

23,439. Tapte Games, R, H. Smith and R. Stanley, 


mdon. 
23,440. Comainzsp Fotpina Brp, M. M. Norwalk, 


mdon. 

23,441. Roormnc Natts and Screws, F. Giles, 
London. 

23,442. Gas Burners, C. 8. Snell, London, 

23,443, Wrencugs, J. F. Barrett, London. 

23,444. Cigar Boxes, A. Morten, London. 

23,445. Propucine CELLULOID-LIKE SurstTancx, E. Ktihl, 
London. 

23,446. Stop MecuanisM for Musica Instruments, R. 
Essig, London. 

23,447. Prgumatic Tires, 8. Fox, London. 

23,448. Pumps, A. Radovanovic, London. 

23,449. TurnnING Incots, J. Evans and D. Lewis, 
London. 

23,450. SMOKE-CoNsUMING Furnacss, G. C. Calentine 
and J. Ward, London. 

23.451. GRAMAPHONE ReEcoRDING Dgvices, T. Brée, 
London. 

23,452. Gauar Cocks, F. W. Leidecker, London. 

23,453. Seats for Warer-ccossts, K. Gaiger, London 

23,454. GRASS- MOWING MacHiINESs, A. Kershaw, 


London. 

23,455, BACK-PEDALLING Brakes, R. A. Osman, 
London. 

23,456. Bagwino, J. St. P. Macardle, London. 

23,457. ExpLosion Enornes, E. H. Hamilton, London. 

23,458. ExpLosion Enoings, E. H. Hamilton, London. 

23,459, PRESERVING Suppositorigs, &c., L. P. J. Néel, 
London. 

23,460. Sotip So_usB_E Antiseptic, B. J. B. Mills.— 
(La Société Anonyme des Produita Chimiques Speciaur, 
France.) 

a aan Tramways, B. J. B. Mills.—(/. Diatto, 

taly. 

23,462, Latter Wrapper, A. Tramezzani, London, 


28th October, 1902. 


23,463. Lirg-savinc Apparatous, J. C. Edmonds and 
T. Howarth, Manchester. 

23,464. Extra Seat for Bicycies, J. Williams, Isle- 
worth, Middlesex. 

23,465. Hotpinc Book Markers, H. Morrall, Bir- 


mingham. 
23,466. Puorocrarnic Fiim3, J. F. Archer, Liver- 


pool. 

23,467. Propucine CuEmicaL SunstTance, J. Anderson, 
jun., Manchester. 

23,468. SrcoppgRinc Barrews, E. Bagnall, Birming- 

am. 

23,469. Strprina Moutn Briwce Birs, J. Noake, jun., 
Birmingham. 

23,470. Lataes, H. 0 and C, W. Smith, Keighley. 

23,471. Ccrr Hoiper, W. H. Farrell, Leeds. 

23,472. Ourpoor Sgats, W. D. Billing, C. Dean, and J. 
W. Redfern, Liverpool. 

= ParLour BILLIARDS Apparatus, E. Thomson, 


Ww. 

23,474. Wacons, 8S. Swift, Sheffield. 

23,475. Presses for Makinc Meta Knops, D. Smith, 
Wolverhampton. 

23,476. Wixpinc Encings, T. Attenborough, Long 
Eaton, Derbyshire. 

23,477. Sappig for Cycizs, J. T. Earp, Handsworth, 


Staffs. 
23,478. Gotr Batis, P. A. Martin, Birmingham. 
23,479. Fauit Sreriviser, E. E. Bradley, Reading. 
23,480. Macuing for Cigantnc Knives, W. A. Carson, 
Manchester. 
23,481. Pumps, J. Brown, Manchester. 
23,482, MiLk Cans or VEssELs, N. Percival, Swinton, 


Lancs. 

23,483. Kennes, J. ROhr, Manchester. 

23,484. Music Lear Turner, W. Blanchard and H. 
Wallis, Nottingham. 

23,485. Maxinc SHarep DovusLe Wess, The Derby 
Smallwares Company, Limited, and H. W. Harrison, 


Derby. 

23,486. Coverine for ArTiciEs of Foon, R. Butterwith, 

Liverpoo! 

23,487. Fornack Doors and Framss, T. Whyman, 
Warrington. 

23,488. IRE - CASTING Movutp, F. W. Mitchell, 
Harborne, near Birmingham. 

23,489. MECHANICALLY - PROPELLED VEHICLES, R. 
Kennedy, Leeds. 

23,490. ALBums, D. A. P. Anderson and J. Jones, 
Edinburgh. 

23,491. Wuegts, J. O. Heinze, jun., Glasgow. 

23,492. InpucTion Co1ts. J. O. Heinze, jun., Glasgow. 

23,498. HREL-NAILING Macuines, A. Andres, Bir- 
mingham. 

23,494, ELECTRO-DEPOSITION of METAL, G.W. Laybourn, 
Stoke-on-Trent. 

23,495. Covers for FLusnine Tanks of Drains, G. W. 


or' 
28,496,” Bottie Stoprsers, E. B. Lupton and J. M. 
a 5 
23,497. Hincep Stipinc Winpow Sasues, G. C. Brown, 
iw. 
~~ Racg Exercise Boots, M., J., and W. Cooper, 
Yor’ 


ork. 

23,499. Spgep Inpicator, F. Samuelson, Rugby. 

23,500. Hammers, H. G. Hills and W. G. Primrose, 
Manchester. 

23,501. Water Sprays, G. Hunt and T. Stedman, 
Burnley. 

23,502. SELF-INDEXING LEDoERs, 8 B. Kirtley, St. Louis, 
United States. 

23,503. CoaL-pusTt Bricks, J. Loewenthal, Madgeburg, 


Germany. 
7 Apsustine Cycig Caatn, W. Kendall, Astwood 


nk. 

23,505. Wrestpin for Pranorortes, T. Doddrell, 
Slough, Buc 

23,506. Stop-cooxs, D. H. Shuttleworth - Brown, 
Wimbledon, Surrey. 

23,507. Lirt ConTRoLusrs, J. 8. Stevens, C. G. Major, 
and E. C. and P. H. Stevens, London. 

23,508, AUTOMATICALLY-LIGHTING Fires, J. E. Bancroft, 


ondon. 
23,509. Cinper Sirrers and Separators, W. F. Barker, 


London. 
23,510. WaTER Traps, A. J. Boult.—(A. Prokop, 
Germany.) 








SELECTED AMERICAN PATEN TS, 
From the United States Patent-office Official Gazette, 





698,121. Apparatus For HAaRpENING 
Corters, H. Liebert, Milnrow, 
cain) tn 1902, 
aim. n apparatus for hardenin 
cutters a vertically-mounted shaft, a veusel’and 3 
discs on the same, an annular space between the 
interior of the said vessel and the peripherics of the 
said discs, and means for rotating the said shaft, the 
said discs being adapted to receive between them the 
cutter to be hardened and to rotate with the said shaft 
and vessel, and the said gu forming a passage for 
the hardening liquid, all combined substantially ag 
and for the purpose set forth, (2) In an apparatus for 
hardening rotary cutters a vertically-mounted shaft, a 
vessel and two cutter-holding discs on the same, a 


Rorary 
England.—Filea 











second vessel surrounding the first-named vessel, 
buckets in the bottom of the latter and an annular 
space between the —— of the said discs and 
the. interior of the raid first vessel, and means for 
rotating the said shaft, the said second vessel holding 
the hardening liquid and the said buckets raising and 
circulating it from the latter through the said annular 
space against the teeth or cutting edge of the cutter 
to be hardened, all combined substantially as and for 
the purpose set forth. 


698,188, AvToMoBILE MowiNa Macurng, @. H. Bilis 
and J. F. Stewart, Chicogo, Ill.—Fied January 11th, 
1901. 

Claim.—In a mowing or other machine adapted to 
perform work while being telf-propelled over the 
ground, a rotatable shaft, as J, connecting mechanism 
adapted to 0 te the parts required to perform the 
said work while passing over the ground, said shaft 
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connected to the traction wheels by gearing adapted 
to permit the traction wheels to operate independently 
when either is under restraint caused by the steering 
mechanism, a motor for said shaft, and means between 
the motor and shaft to cause the driving action of the 
motor upon said shaft to be either forward or back- 
ward, all combined with the steering mechanism 
substantially as described. 


698,235. Coxg-Loapixa Apparatus, 8. 7. and C. H. 
Wellman, J. W. Seaver, and T. R. Morgan, Cleve- 
land, Ohio.—Filed March 18th, 1901. 

Claim.—(1) The combination with a crane structure, 
of a trolley adapted to run thereon, depending and 
transversely rigid lifting and supporting devices 
carried by said trolley, a loading pan, and supports to 
hold the pan in position under the crane structure, so 
that it can be engaged and lifted by the supporting 


| 698,235. | 
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and lifting devices, substantially as described. (2) 
Feet foe mere of a. acing a with a read 
ng de ers for engaging a pan, the 
han oe fer one = of : being rigid and. those 
for the other end capable of bein, and lowered, 
bstantially as specified. (3) The combination of a 
travelling crane, with a trolley having sopeading 
hangers for engaging a pan, one set of said gers 
being rigid and the other com g hoisting tackle 
with telescopic encasement, substantially as specified. 
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BRITISH ASSOCIATION ADDRESSES, 
By Proressor R. H. Smiru. 
No. I. 


So far as the Presidential addresses go, many will con- 
sider that the last Session of the British Association 
has been the most brilliant of their meetings for 
many years past. Is the reason of this that it has been 
held in Ireland? That fact naturally led to Irishmen 
taking a more than usually prominent part in the pro- 
ceedings. Why should it be left to Ireland and to Irish- 
mien to produce nearly all—at least, the greater part—of 
what is most brilliantly intellectual in the speech, thought, 
and action ofthe United Kingdom ? Is it that Englishmen 
have really smaller brains and Jess brain power, or that 
Irishmen are extra-abundantly endowed in these respects ? 
I will cautiously leave Scotland out of the comparison, 
but it appears that a certain sluggishness and slowness in 
the brain cells and motor nerves of our English people 
brings them late into tke field, prevents them leaving the 
starting-post along with the others engaged in the race of 
scientific progress in philosophy and industry, and thus 
ensures them never doing justice to their solid, good 
quality in competition with the quicker Gallic genius. 
Two of the Presidents of Sections this year have been 
Irishmen, and the very charming address of Prof. John 
Perry, in the Mathematical and Physical Section, was 
one long pwan of joyous and triumphant history of the 
setclinaieal achievements of Irishmen. When we think 
of the two Lloyds, of Romney Robinson of anemometer 
fame, and of Lord Rosse, of MacCullagh, Jellett and 
FitzGerald, of Thomas Andrews and James Thomson, 
and, most of all, of that extraordinary genius, probably 
the finest mathematical intellect yet born on this planet, 
Sir William Rowan Hamilton, to whom the world owes 
besides many other things, not only the formal system of 
Quaternions, the most powerful mathematical method of 
analysis of geometrical and physical phenomena, but 
also what, perhaps, was a still greater gift, the whole set 
of deep and far-reaching ideas on which Quaternions is 
based; when we think of the scientific achievements of 
these illustrious Irishmen, and how much science through- 
out the world has learnt from their initiations, we must 
indeed be poor of spirit if we begrudge the Irish nation 
any tittle of the homage done to them this autumn in 
nearly all the addresses of the Presidents of the Sections, 
and in that of Prof. Dewar as well. 

The greatness of Sir W. Rowan Hamilton’s work is, 
unfortunately, still known to a comparatively narrow 
technical circle. His new calculus is still comparatively 
little used for practical purposes. It has suffered, 
perhaps, from the excessive formalism of its expositions 
by Kelland and Tait. Hamilton's own books on the 
subject, although delightful and illuminating reading to 
the ardent student, are too lengthy and too abstruse for 
any popular use. Any competent man who would under- 
take to produce a really popular treatise on Quaternions, 
illustrated by numbers of applications to the solution of 
physical problems, especially mechanical and electro- 
‘oaanadl problems, would not only doa great benefit to 
the general scientific public and to engineers in particular, 
but also a service of personal justice by helping to fix 
Hamilton’s reputation in its rightful we in the con- 
sciousness of the educated part of the nation. The 
influence that the root ideas from which Quaternions 
was developed have exercised upon the modern treat- 
ment of very many kinds of investigation, is not at all 
fairly recognised even by those who use these very 
methods. 

The address which has perhaps the highest importance 
in respect of scientific philosophy was delivered in the 
Chemical Section by an Irishman, its President, Dr. 
Edward Divers. It is a pity Dr. Divers did not put his 
points more plainly and simply. His language was 
laboured and complex, and the illustrative development of 
his main thesis seems unnecessarily lengthy. We al] know 
the general idea of chemical equivalence. Dr. Divers 
insists that this equivalence is more than is ordinarily 
understood by this word; that it is a real and actual 
chemical equality. When we find, by weighing, that a 
lump of butter and a lump of brass have equal weights, 
we assert that they are equal quantities of matter. This 
notion of equalityis so engrained in the minds of chemists 
that it is forgotten that the equation between the two 
refers only to one special quality or characteristic, 
namely, that of gravity or weight. Against this identifica- 
tion of equality of one particular quality with absolute 
equality of quantity, Dr. Divers protests. Pure physicists 
shift the criterion of quantitative equality from the 
quality of weight to that of mass or inertia; but that is 
equally irrational, because inertia is only one of many 
characteristics displayed by each substance. When a 
gas lamp and an electric lamp emit the same quantity of 
light energy per second they are equal in respect of 
Juminosity, although their weights and masses may be 
very different. When a woollen and a silken cloth have 
precisely the same chromatic tone and shade they are 
equal in respect of colour. Things may be equal in 
volume but not in shape ; or equal in shape but different 
in volume. <A block of stone and a lump of iron may be 
equal in the quantities of heat they contain; or, 
differing in their heat contents, they may be equal 
in temperature. There are a million-and-one varieties 
of equality, and chemical equality or equivalence is one of 
them. Most of those mentioned above are temporary— 
even the weight equality is variable. Because the force 
of gravity varies with the distance apart of the mutually 
attracting portions of matter, physicists have shifted the 
measure of “ quantity of matter” from weight to mass. 
But the accurate direct measurement of mass or inertia 
18 so very difficult, that the experimental demonstration 
of the doctrine of permanence in the mass quality is, to 
say the least, feeble. We all believe this doctrine, and 
not one in ten thousand of us have any other. reason for 


believing it than that we have been told by. wiser folks 
than we are that it is true. Dr. Divers points out that 





the permanence of chemical equivalence is being tested 
experimentally thousands of times per hour in the 
chemical laboratories of the world; and he claims for it 
along with mass, as well established a right to measure 
equality of quantity. He does not wish to displace any 
other measures rightly applied to the purposes to which 
they are suited; but he insists upon the quantitative 
chemical equality of 2 lb. of hydrogen and 16 lb. of oxygen. 
It is absolutely necessary to the chemist to know and to 
make use of atomic and molecular weights, not only because 
his readiest practical means of measurement is the 
gravity balance, but also because the chemist ought to 
recognise the gravity qualities of his substances just as 
he must also study the thermal and electric phenomena 
accompanying chemical reactions. But from the point 
of view of chemical philosophy, Dr. Divers regrets 
greatly that the symbols O, C, H, Fe. &c. &c., have 
come to be so closely identified with the atomic weights 
of these substances as to be often regarded as simply 
shorthand for these weights. This is the more regrettable 
because the inequality of the weights diverts attention 
from the really important idea of chemical equality 
which alone is properly expressed by these symbols. 
They are the theoretic expression of chemical equalities, 
equalities of the most clearly demonstrated permanence 
and conservative stability. They, or the chemical mole- 
cules of which they are the written symbols, should 
never be thought of except as chemically equal 
quantities of matter, equal in respect of their 
powers of chemical combination, but different in respect 
of many qualities, such as taste, colour, fluidity, or 
solidity, specific heat, density, &c. &c. ke. 

Such is my paraphrase of Dr. Divers’ thesis divested 
of all technical phraseology, and I trust it comes near 
enough to his meaning- - irrespective of developments in 
detail—to do him no serious injustice. If I thought 
that he were merely tilting at an error exaggerated in his 
imagination, or were disputing a matter of mere word 
definition, I would not have tried to reduce the gist of 
his elaborate and learned exposition to a simple and 
short statement. I think it a matter of deep 
scientific importance that the fact that the word 
“equal” has an almost infinite variety of physical 
meaning should be more clearly and more constantly 
recognised ; and that those equalities that are temporary 
and evanescent, that can be created and destroyed, 
should be scheduled off from those few, if there 
are any such, that are permanent and _indestruc- 
tible. We talk of the conservation of energy, and of 
the equality of two quantities of heat and of electric 
energy. Here we mean that the heat energy 
may be destroyed, and turned into an equivalent amount 
of electric energy, and we maintain faith in the doctrine 
that the ratios of equivalence in such transformations 
remain permanent and unchangeable. False under- 
standings of the doctrine of energy conservation have led 
many to dogmatise about the essential basic identity of 
the different forms of energy. We have not the faintest 
evidence of any such basic identity ; the available evi- 
dence suggests just the contrary. We know that each 
kind of energy is not indestructible, but can be trans- 
formed into other kinds. The doctrine of conservation 
applies only to the quantitative ratios involved in these 
transformations; not to any particular portion of any 
yarticular kind of energy. In the same sort of way 
aa and oxygen are substances that can be 
destroyed. One way of destroying them is to transform a 
mixture of them into water, a substance entirely different 
from either of them. No kind of substance, so far as is 
known, is chemically indestructible; all can be trans- 
formed or transmuted into utterly different substances by 
the forces of chemical affinity with other kinds of matter. 
The doctrine of conservation in chemical transmutation 
is a doctrine of the permanent unchangeability of the 
ratios of quantity involved in these transmutations, in 
these chemical syntheses and analyses. To the chemist 
the phenomena of transmutation are the most important 
of all, and Dr. Divers seems to be right in taking it as 
the fundamental phenomenon from which the chemist 
should derive his idea of quantity of substance. In his view 
each such transformation is an interaction between 
chemically equal quantities, the units on either side 
having the characteristic of permanence and indestruc- 
tibility in respect of quantity. This permanence or con- 
servation is the most important law of chemistry. 








AND FRENCH TRAIN SERVICES 
IN 1902. 
By CHARLES Rovs-MARTEN. 
No, Il. 

In two previous articles—THE ENGINEER, August 22nd, 
page 181, and August 29th, page 201—I described the 
chief improvements and accelerations which the current 
year had witnessed in the booked train services of Britain 
and France. Since those articles were written I have 
made an exhaustive examination of the manner in which 
those improved services are carried out in actual practice. 
I now purpose to set forth the results of my observations, 
which I venture to think wil] be found interesting and 
perhaps useful, also in some respects surprising. As my 
French observations came earlier in order of making, I 
find it convenient to deal with them before entering into 
the details of my British experiences. 

My work is materially simplified by the fact that the 
entire list of French improvements is provided exclusively 
by one railway, the Chemin de Fer du Nord, which, as I 
pointed out in my previous article on the subject, has 
given no fewer than twenty new express runs averaging 
from start to stop 55 miles an hour and upward, eighteen 
of these being booked at 56 miles an hour and upward, 
twelve at over 57, nine at 58 and upward, three at over 
59, and two exceeding 60, the highest being at 63°5 miles 
an hour. This last-named train, unlike the rest, is 
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facultatif, or optional, being run only when required by 
reason of the connecting train~from Italy and the 
Mediterranean reaching Paris too late to catch the 
11.35 a.m. express for Calais and London. It is, as a 
rule, lightly loaded, sél@om having more than 140 to 170 
tons behind the tender, and its maximum, in my own 
experience, beingyabout 185 tons. I shall not, therefore, 
dwell upon the performances of this somewhat excep- 
tional train de luxe, but shall content myself with stating 
that its best achievement hitherto under my own observa- 
tion has been a journey of 2h. 57 min. inclusive from 
Paris to Calais—that is to say, including a 4 min. 
stoppage at Amiens.for water, and that the actual travel- 
ling time was 2h. 53 min. for the distance of 185} miles 
—practically the same distance as from King’s Cross to 
Leeds, two miles farther than from Euston to Manchester 
vid Stoke, only three miles less than Euston to Man- 
chester vid Crewe; Euston to Wigan; or King’s Cross to 
York, with a much harder road than any of these. My 
best times were Paris-Amiens (813 miles) in 74 min.; 
Amiens-Calais (1033 miles) in 99 min. The load then was 
140 tons, exclusive of engine and tender. 

This, however, is, as I have said, an occasional and 
optional train de luxe. I now come to the trains which 
run their daily course, all with considerable, many with 
heavy, and some with enormous loads, and which during 
my extended observations invariably maintained most 
admirable punctuality, while in no case was an assistant 
or pilot engine ever employed. Perhaps the most 
astonishing of the new trains are the. “business” 
expresses each way between Paris and. Lille; morning 
and midday boat trains from Paris to Calais; the new 
afternoon boat trains. from Paris to Boulogne and vice 
versd ; and the accelerated expresses each way between 
Paris and the Belgian frontier. 

The evening “business express” leaves Paris at 8.0 
p.m., and. is ked to reach Lille, 156 miles, at 10.45 
p.m., with two intermediate stops, of four minutes and 
two minutes respectively, at Arras and Douai. Its first 
run from Paris is to Arras, a distance of almost exactly 
120 miles—to the present new station, that is to say— 
for which the time allowed is only 1 h.57 min.—117 min., 
representing an average start-to-stop speed of 61°5 miles 
an hour. This distance includes a bank at 1 in 200 for 
13 miles continuously, beginning about 4 miles out of 
Paris; another of nearly 25 miles on end, to Gannes 
summit, varying from 1 in 250 to 1 in 333; and a third at 
1 in 200 for six miles near Achiet. So the road would be 
accounted by no means a specially easy one in this 
country. It is much harder, at any rate, than our 
English lines from Paddington to Bristol or Birmingham; 
Waterloo to Bournemouth; King’s Cross to York; 
Euston to Manchester, Liverpool, Birmingham, or Pres- 
ton; or York to Edinburgh. I make these comparisons 
not with any view of disparaging our British locomotive 
work—of which, indeed, I shall have occasion later to 
speak very highly—but in order that it may be possible 
for readers to judge the relative merits of the work 
performed by the engines of the two countries. 

Starting from Paris punctually at 8 p.m. the train con- 
sisted of five of the long 32-ton corridor bogies and 
several vans, making up a total weight of 204 tons behind 
the tender—equal to twenty “coaches,” as loads are 
reckoned in the South of England. The engine was 
No. 2.648, one of Monsieur du Bousquet’s splendid 
Atlantic type, as shown in the Vincennes Annexe of the 
Paris Exposition of 1900, compounded on the de Glehn 
four-cylinder system, with valve gear of the Walschaert 
type; 6ft. 8in. driving wheels, four coupled ;. two high- 
pressure cylinders, 13}in. x 25}in., placed outside; two 
low-pressure cylinders, 22in. x 25}in., placed inside; 
2275 square feet of heating surface, and 228 |b: steam 
pressure; weight in working order, 63 tons. As all the 
engines with which my observations were made belonged 
to the same class, it will be unnecessary to repeat the 
dimensions, which apply to all. The driver was 
Robillard, one of the smartest of the many smart French 
Northern drivers of the Barathon type. We had made a 
good start and had maintained a steady 65 miles an hour 
for several miles up the 13-mile bank of 1 in 200 when 
we encountered near Goussainville our first stroke of bad 
luck, a re-laying slack, which brought our speed down 
below 10 miles an hour for a whole minute, and caused 
us fully 2} minutes’ delay. This passed, we steadily 
recovered our lost speed and were doing 62:1 miles an 
hour when we passed the summit near Survilliers. Then 
we ran smartly down the following descent to Creil, 
passing that station at reduced speed in 30 min. 34 sec. 
inclusive, or 28} minutes net from Paris. Here, how- 
ever, came a second re-laying slack for 14 minute, causing 
us to start the 25-mile bank to Gannes under adverse 
auspices. Nevertheless we went up the 1 in 250 and 1 
in 333 at a minimum rate of 64°6 miles an hour, and then 
descending the following down grade, we had passed 
Ailly-sur-Somme, 694 miles from Paris, in 66 min. 7 sec. 
inclusive from the start, or in 62 minutes net, when we 
encountered adverse signals and came to a dead stand for 
2 min. 23 sec. After a fresh start we had barely regained 
full speed when we were a second time brought to a 
dead stand, this time for 29 seconds, just outside 
Longueau, having done 78} miles from Paris in 77 min. 
44 sec., including a dead stop of 2 min. 23 sec. and two 
slowings, the whole representing a delay of 9} minutes. 
When, after a further slack through the main junction 
beyond Longueau, we once more went ahead, we had 
undergone delays amounting in all to 12} minutes care- 
fully computed. By this time I had naturally given up 
all hope.of arriving at Arras to time, but so skilfully did 
Robillard drive, and so splendidly did the du Bousquet 
engine respond to his stimulus, that we actually stopped 
at Arras station 2 minutes before time by the station 
clock, having run the 120 miles from Paris in 115 min. 
25 sec., including all delays, or in 102} minutes net, after 
deducting the delays. The average start-to-stop speed 
was exactly 70 miles-an hour. I cannot recall any 
smarter run in all. my experience made under such 





curiously adverse conditions. 
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The nextrun of 15} miles to Douai was no less remark- 
able. It was accomplished in 14 min. 2 sec. from start 
to stop. If only 2 minutes be allowed for the’starting 
and stopping with a train of over 200 tons, it leaves an 
amazing average rate for a short run of only 154 miles 
between stops. The final length of 18 miles from Douai 
to the Lille terminus was done under easy steam with a 
long slow in, 24 minutes being allowed; nevertheless 
Lille was reached just 5 minutes all but 1 second in 
advance of baoked time. The whole journey from Paris 
had occupied 2 h. 39 min. 45 sec., inclusive of all stops 
and delays. These included no fewer than four dead 
steps, aggregating 14 minutes at an absolute stand, 
besides the various slackenings and startings already 
mentioned. It seemed to me an almost marvellous per- 
formance. Yet it was done in the ordinary course of 
things, without any special fuss or arrangement. 

My return journey from Lille to Paris by the corre- 
sponding “business express’? next morning in no way 
fell short of its predecessor. The load was practically 
identical, and the engine—No. 2.650—was of the same 
class as No. 2.648. I regret that I did not notice the 
driver's name, for he deserved the highest praise. Our 
start from Lille was about 1} minute late owing to a 
little delay with the Tourcoing-Roubaix connection; but 
we were at Douai 1} minute early, in spite of a slowing 
to walking pace over a bridge under repair. Similarly 
we reached Arras 1} minute early, notwithstanding a 
bad check for signal. But it was at Arras that our real 
work was to begin. For the 120 miles thence to Paris 
the booked time was 2 h. 6 min., including a stop of 
2 minutes at Longueau. For the 41 miles from Arras 
to Longueau the time allowance was 42 minutes, 
averaging 58°5 milesan hour, start to stop; from Longueau 
to Paris—79 miles—82 minutes, averaging 57°8 miles 
an hour. That was our prescribed task, but we im- 
proved upon it materially. What we actually did was 
first to cover the 41 miles from Arras to Longueau in 
40 min. 4 sec., and to run thence to Paris in 80 min. 
24 sec. inclusive. The former stage calls for no special 
remark. It was simply a piece of uniform good work. 
But the final stage was performed under severely 
adverse conditions. We began by covering the first 
46 miles from Longueau in 41 min. 51 sec., the first half 
of the distance rising at 1 in 250 to 333. Then we 
were slowed down for re-laying, and were kept at a 
rate varying from 10 to 15 miles an hour for 33 minutes; 
in fact, until we were well clear of Creil. Near kilo- 
metre post 388 from Paris we were stopped dead 
by signal for 61 seconds, and we did a very long and 
cautious slow-in to Paris. Nevertheless, we arrived 
3 minutes before time, in spite of taking 5 minutes 
over the last 3 miles. Deducting delays, our net 
time for the 79 miles—from the Longueau start to the 
Paris stop—was 72} minutes. This, too, will be at once 
recognised as admirable work. 

On the 4 p.m. boat express from Paris to Boulogne, 
which is booked at exactly 58 miles an hour for its first 
stage out of Paris—viz., to Abbéville, 109} miles in 
113 minutes—I again had Robillard asdriver. His engine, 
however, was on this occasion No. 2.643. The load was 
much lighter, viz., 160 tons behind the tender. Again 
we had ill luck in the shape of signal and other delays, 
which, happily, proved “blessings in disguise,” as they 
afforded the opportunity for another sugerb exhibition 
of fine locomotive work and smart driving which would 
not otherwise have been possible without involving an 
unduly early arrival. We had climbed to the Survilliers 
summit, 18 miles, in 19} minutes from the start, when 
adverse signals brought us to a dead stop for 1 min. 8 sec. 
There was the same re-laying slack as before near Creil, 
and a reduction to slow walking pace over the heavy 
permanent way alterations and single-line working 
approaching Amiens, culminating in a dead stand for 
3 min. 28 sec. outside that station. By this time I had 
again given up all hope of punctuality; but I had not 
even then realised the possibilities of driver Robillard 
and engine No. 2.643. We stopped at Abbéville nearly 
2 minutes early, having done the 109} miles from Paris 
in 111 min. 7 sec., which comprised two dead stops 
amounting to 4 min. 26 sec.—thus leaving the actual 
running time only 106 min. 41 sec. for the 109} miles— 
and delays equal to 6} minutes more for the two extra 
startings and stoppings and the re-laying slack ; that is 
to say, the net time for the 109} miles was practically 
100} minutes. The subsequent run to Boulogne was 
excellent, but uneventful. Robillard had abundance of time 
in hand, and he so managed things that with very easy 
running we stopped at Boulogne in exactly 2 h. 38 min. 
59 sec. inclusive from Paris, having run the final stage of 
48} miles from Abbéville in 53 min. 57 sec., in spite of a 
very slow approach to Boulogne over extensive perma- 
nent way and bridge repairs then in progress. 

Travelling in the opposite direction [ had afar heavier 
load—240 tons—behind the tender, with engine No. 2.647, 
of the same type as the others. The timing is the same 
as on the Paris-Boulogne run. We were a little more 
than 6 minutes late in leaving Boulogne Centrale, but 
notwithstanding a re-laying slack of 3 minutes’ duration 
we reached Abbéville—48} miles—in 50 min. 21sec. It 
may be noted that this length includes one bank at 1 in 
135 for 4 miles on end. Getting away again from Abbé- 
ville 3 min. 21 sec. late, we arrived in Paris 29 seconds 
early, having done the 109} miles in 109 min. 10 sec., in 
spite of having to slow down literally to walking pace for 
3} minutes over the heavy permanent way alterations, 
and easing down for the last four miles approaching Paris. 
This also was a very fine performance, especially taking into 
due account the fact that the load would have been reckoned 
on the English Southern lines as twenty-four “ coaches.” 

With the Nord Express from Paris to Belgium and 
Germany I have recorded in these columns so many 
magnificent achievements that I can hardly hope 
materially to surpass them, although the booking of this 
train has been accelerated so that it is timed to run the first 


‘stage of 953 miles to St. Quentin in 99 minutes, averaging 


just 58 miles an hour from start to stop. On the last 





occasion I had engine No. 2.659, the latest which had 
been put to work—the twentieth of the batch, No. 2.660 
arriving from the Belfort works while I was at the La 
Chapelle workshops. Nicot was her driver, a worthy 
confrére of Barathon and Robillard. The load was 
310 tons behind the tender, the train being very full, as 
the day was Saturday. Briefly, we performed the 
journey of 95} miles in 97 min. 19 sec., arriving at St. 
Quentin 1 min. 41sec. before time. But we had ex- 
perienced no fewer than three very bad slacks for relay- 
ing, which represented a delay of over 6 minutes and 
brought down our net time to barely 91 minutes, virtually 
the same as on a former occasion with a similar load, 
when No. 2.641 was the engine. And it may be remem- 
bered that with the last-named locomotive, driven by 
Barathon, the run was made in practically the same 
time with a load of 360 English tons behind the tender. 
On this later occasion again the special feature of the run 
was the splendid uphill work. Up the whole length of 
13 miles at 1 in 200, approaching Survilliers, Nicot kept 
his engine going at a steady 100 kiloms., or 62:1 miles 
an hour, hauling 310 tons. That is a class of work which 
can scarcely be overpraised, but it speaks for itself. 

The following stage to Jeumont, a distance of 52 miles, 
including a 10-mile rise at 1 in 200, was run in 53 min. 
52 sec. start to stop, with a bad midway slack for 45 
seconds. The rest of the engine’s journey to Charleroi, 
where it was relieved by two Etat Belge locomotives, 
was made on Belgian territory and compulsorily at 
Belgian speed—which is not great. 

Returning by the morning Rapide, with a load of 260 
tons, drawn by engine No. 2.645 driven by Huart, another 
of M. du Bousquet’s “crack” drivers, the interest 
began when we left Aulnoye, 134} miles from Paris, for 
only 24 minutes were allowed for the 22 miles thence to 
Busigny, involving an average rate of 55 miles an hour. 
This, however, we managed to beat considerably, making 
the run in 22 min. 5 sec. For the next stage of 17 miles 
to St. Quentin the time allowance was only 18 minutes, 
representing a speed of 56°6 miles an hour, but we did it 
in 17 min. 14 sec., which was still better. Then for the 
14} miles from St. Quentin to Tergnier the time allow- 
ance was 16 minutes, or at the relatively low average 
rate of 54°4 miles an hour, but we did it in 15 min. 22 sec. 
Tergnier-Compiégne was another piece of fast timing, the 
allowance for the 29 miles being only 30 minutes and 
the booked start-to-stop speed, therefore, exactly 58 
miles an hour. Again we improved on the booking, 
covering the 27 miles in 29 min. 49 sec. Finally the last 
stage of 52} miles from Compiégne to Paris had 56 
minutes allowed, at an average speed of 56°5. We 
accomplished the run in 51 min. 33 sec. It should be 
borne in mind that this included a steady climb up 14 
miles of 1 in 200 from Creil to a mile or so past Survilliers, 
beside a bad slow past Creil and very cautious approach 
to the Paris terminus; also that it was done with a load 
of 260 tons, equivalent to twenty-six South of England 
“ coaches,” and, finally, that this distance, run in 514 
minutes, is 2 miles farther than from London to Brighton 
and 3 miles farther than St. Pancras to Bedford. This 
will convey some idea of the proportionate work that 
had to be done. Onasecond occasion, with the same 
locomotive, driver, and load, the same Compiégne-Paris 
run was performed in 51 min. 56 sec. with a dead stop of 
1 min. 6 sec. for signal at Chantilly. The run of 25} miles 
from Chantilly to Paris was made in 24 min. 25 sec. All 
the times given in this journey are from start to stop. 

Two runs with the accelerated dining-car expresses 
from Paris to Calais were also interesting. In one case 
the load was 230 tons behind the tender and the engine 
No. 2.653. The time from Paris to Abbéville, 109} miles 
—115 minutes being allowed—was 112 min. 40 sec., in 
spite of four slacks, including the very long and bad one 
over the permanent way works at Amiens. The run of 
76} miles from Abbéville to Calais Pier was performed in 
80 min. 12 sec., notwithstanding the serious delay. in 
passing over the heavy works at Boulogne, where two 
bridges were under repair, necessitating single-line work- 
ing and a double crossing, with walking pace for nearly a 
mile. The inclusive time from Paris to Calais, with a 
stop of 6 min. 24 sec. at Abbéville, was 3 h. 19 min. 16 
sec., the actual travelling time 3 h.12 min. 52 sec.; the 
net time was almost exactly 3 hours. The second trip 
was with the 11.35 a.m. train, which is booked to run to 
Amiens in 85 minutes, or at an average of 57°7 miles 
an hour. The load was 303 tons, the engine 2.649. Time 
was exactly kept to Amiens, but the delays had totalled 
fully 4 minutes, so that the average was 60°5 miles an 
hour, with a load of over 300 tons, and a road with 
40 miles of ascending gradients ranging from 1 in 200 to 
lin 333. The second stage of 102} miles, from Amiens 
to Calais Ville, was run in 109 min. 42 sec., although 
there was a delay of 44 minutes over the bridge repairs 
and permanent way works at Boulogne. Up the 4 miles 
of 1 in 135 after Etaples, the lowest speed was 55 miles 
an hour, and the final 54 miles of 1 in 125 to Caffiers were 
covered in 6 min. 12 sec. with that heavy load. 

All these specimens of work are taken from the every- 
day running of the ordinary express trains, and include 
no case of “special” or trial trains. Consequently 
the regulation that no higher speed than 120 kiloms., or 
746 miles an hour, may be run, was always in force. In 
certain trial journeys some still more spectacular and 
almost sensational figures were obtained. One of these 
Atlantic type engines of M. du Bousquet’s design 
attained, under my own observation, a maximum speed 
of 145°16 kiloms, or 90°2 miles an hour, a kilometre being 
covered in 248 seconds, while the adjacent kilometres 
were run in times only slightly longer than this, which is 
the best I have ever recorded. I may mention that a 
simultaneous independent observation by another engi- 
neer, also wholly unconnected with French railways, 
gave exactly the same result. On another occasion one 
of these engines covered 112} kiloms., or 70 miles, in the 
first hour from the start, and maintained a steady rate of 
120 kiloms, or 74°6 miles, an hour up a continuous 
ascent of 1 in 200 with a load of 160 tons behind the 





tender. I am not aware of equal results having been 
achieved by any other class of locomotive as yet con. 
structed. 








THE WATER SUPPLY OF PARIS. 


TuE problem of supplying Paris with a sufficient quantity 
of water is one which is always on the point of being solved, 
and yet is never finding a complete solution. Each new 
project is calculated to provide enough water to satisfy all 
requirements, and it invariably happens that these calcula. 
tions fall very short of the mark, with the result that as soon 
as one scheme is carried out it is found necessary to discover 
some other sources of supply to make up for the deficiency. 
The existing programme was initiated in 1896 by M. Humblot, 
who estimated that in 1903 the population of Paris would 
have increased to 3,300,000; and if each inhabitant was to 
receive 330 litres of water a day, it would be necessary to 
distribute 1,100,000 cubic metres, including 400,000 cubic 
metres of spring water. The first part of this great under- 
taking was intended to provide fully for the requirements of 
the present population. A number of pumping stations were 
erected and the filtering beds were constructed at Saint-Maur 
and Ivry; but the aqueduct from the Loing et Lunain 
unfortunately brought a considerably smaller quantity of 
fresh water than had been calcula As a matter of fact, 
of the four aqueducts now existing—the Vanne, Avre, Dhuis, 
and Loing et Lunain—only the first is being utilised to its 
full capacity, and in the others the deficiency is all the more 
serious, as it naturally increases during the summer months, 
with the result that, despite the enormous expenditure 
incurred to supply the Parisians with a sufficient quantity of 
fresh water, it is still necessary in hot weather to draw 
upon the Seine. This water has frequently been pumped 
into the reservoirs, and has called forth energetic pro- 
tests from the Committee of Hygiene, who found by 
experiment that the mixing of water was much more 
productive of bacteria than when the different sources were 
kept distinct. The matter has become so serious that 
the Prefect of the Seine has decided to carry out the pro- 
gramme once and for all. The Humblot project has been 
amplified by M. Bechmann, who believes that the calcula- 
tions of his predecessor were below the mark, and he has 
accordingly based his scheme upon a population of 4,000,000 
in 1903, while th2 quantity of fresh water to be distri- 
buted is to ke 225 litres per inhabitant. This will 
necessitate a distribution of no less than 900,000 cubic 
metres daily, exclusive of the supply pumped from the Seine, 
and at present the quantity of fresh water is only 280,000, and 
sometimes falls to 210,000 cubic metres. M. Bechmann has 
brought forward a project for supplying the deficiency, which 
will be carried out in two periods. The first is the utilisation 
of the subterranean water in the Val d’Orleans, where the 
calcareous stratum forms a vast underground lake fed by the 
river Loire. This project has long been regarded with favour 
by the Paris Commission, but it is meeting with considerable 
opposition from the populations of Nantes and in other parts 
of the Loire Valley. They fear that by tapping the subter- 
ranean water a heavy drain will be made upon the river, 
which is particularly objectionable at the present moment, in 
view of the works that are being carried out for deepening 
the Loire and rendering it suitable for navigation between 
Nantes and Saint-Nazaire. These difficulties, however, do 
not appear to be regarded by the Paris Commission as of a 
serious nature, as they seem to think that it is worth while 
making sacrifices to overcome them for the sake of the 
430,000 cubic metres which the Val d’Orleans is believed to 
be capable of supplying daily. This enterprise will necessi- 
tate the construction of an aqueduct 62 miles in length, 
New sources are also to be found to make up for the deficiency 
in the Avre aqueduct, and it is estimated that this part of the 
undertaking, together with the construction of new reservoirs, 
filtering beds, and pumping plant for the Seine, will cost 
130,000,000 francs. The second part of the project provides 
for the tapping of new supplies for the Dhuis and Loing et 
Lunain aqueducts, and when there are all utilised to their 
full capacity the daily distribution of 900,000 cubic metres of 
fresh water will piobably be largely exceeded. The Paris 
Municipal Council are now being invited to give their sanction 
to the carrying out of this scheme, and then it will be 
necessary to find the necessary funds, which, in the present 
state of Parisian finances, is a matter of quite as much 
difficulty as the discovering of new sources of water supply. 








A New METHOD or JoininG TiMBER.—An ingneiete form of joint 
for timber which does not involve the use of either nails, screws, or 
adhesive material, is being introduced into this country. It consists 
of a short length of lightly made I section iron or other material, 
which fits into grooves of corresponding section, cut obliquely to the 
joint plane of the wood by means cf a simple special tool. The 
grooves are cut inwards and downwards in the one piece, and 
inwards and upwards in the other, so as to form, when the two 
pieces are connected, a sliding joint, which has a tendency to be- 
come tighter with the addition of stress in one direction, but which 
can readily be taken asunder by sliding the adjacent pieces of timber 
in the other direction. The grooves are cut by means of a revolving 
undercutting tool or bit. It is c'aimed that by the use of the 
“twin-tenon” joint the drying and shrinking of timber, which 
usually causes unsightly joints, only tend in this case to make the 
connection closer and firmer. Numberless uses can be suggested 
for the application of the ‘‘twin-tenon” joint, which should meet 
with a large demand. It is of German origin, and is being 
introduced into this country by Truss and Co,, 120, Fenchurch- 
street, London. 


Giascow UNIversIty ENGINEERING SocieTy.—The opening 
meeting of the Society took place on Thursday, November 6th. 
Dr. Caird, the honorary — delivered an address, chiefly 
on the education suitable for an engineer. Imagination, he said, 
was indispensable to the engineer, and the recognition of its 

wer was a timely protest against the modern tendency to 
abridge the liberal education that should precede the professional. 
He recommended students to go through an arts course, where 
time permitted, previous to their engineering one. It was 
necessary that an engineer should be conversant with modern 
languages ; but these should not displace the dead languages, 
without which a knowledge of the subleties of English, so neces- 
sary to the engineer, was impossible. He advocated an extra- 
mural school of languages and the foundation of travelling 
scholarships, for students who had completed their professional 
course in engineering. Turning to the teaching of mathematicr, 
he su parted the principles of Professor ~—— especially as 
regards the teaching in schools and technical colleges. - In = 
clusion, Dr. Caird spoke of vy ogee: Se the link that joinec 
the laboratories of science to the workshops of the world, and 
pointed out that it was as completely a university subject as 
medicine, to which it was in some degree akin. 
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Fig. 3—-TURBINE SPEED REGULATOR 


ELECTRIC POWER TRANSMISSION AND | 46ft. wide, and there is a large space for this building 
| to be extended lengthways, the present end of the 
| building being only temporary, as will be seen in the 
The section of the whole 

THE power-house at St. Maurice consists of the | building on page 462 shows the general arrangement 
generating station proper—that is to say, of a machinery | very clearly. 
hall on the ground level—and of a two-storeyed building, ' head crane of some 12 tons capacity. The first thing 


SUPPLY IN SWITZERLAND. 


No. IV.* 


| small engraving, Fig. 1. 
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Comprising a workshop and stores and two apartments | which strikes the visitor to this generating station is 
on ¢ach floor for the use of the engineers in charge and | the absence of complication. The switchboard is prac- 





POWER STATION AT ST. MAURICE 




















tically absent. 





their assistants. The machinery hall is 110ft. long by | 


* No, III. appeared October 8ist, 





Fig. 5B—SECTION OF TURBINE 


From end to end of it there runs an over- 


There are, of course, switching arrange- 
! ments, but their simplicity is most marked, especially 





Fiz. 4—THREE-PHASE GENERATOR AND TURBINES 


when consideration is had to the high tension—some 
23,000 volts—to be employed as a maximum. In describ- 
ing the installation, and having regard to the fact that 
in the preceding article we detailed the hydraulic 
arrangements up to the point of the pressure pipe line 
being brought into the building, it will be convenient if 
we first of all describe the turbines and their governing 
arrangements. There are five main turbines, each of them 
of 1000 horse-power. These turbines, the general section 
of which is shown in Fig. 5, have been constructed to 
work under a head of some 35 m.—say, 115ft., with 3100 
litres—682 gallons—per second. They run at 300 revo- 
lutions per minute, and the diameter of the revolving 
portion is nearly 39}in. All the shafts of the 
turbines are placed horizontally, and are coupled 
directly to the dynamos in a manner which we 
shall describe later on, The distance from the 


Clutches 





RAFFARD COUPLING 


centre of the turbine shaft to the lowest known water 
level is about 6°5m., which height is taken advan- 
tage of in obtaining the fall. The revolving wheel, the 
distributor, and the regulating arrangements are con- 
tained in a spiral cast iron case, connected on one side to 
the pipe line and on the other to the waste channel by 
means of an elbow pipe. The regulation is brought 
about by means of hinged wings, and the revolving wheel 
receives the water over the whole of its periphery, thus 
avoiding an undue pressure on one side. The water 
distributor is attached to an hydraulic motor by means of 


| levers and toothed sectors. The motor in its turn is 


governed by a cock controlled by the regulator. The 
hydraulic pressure for the motor pistons is supplied by 


| oil, and according to the movements of the regulator, this 


pressure is either exercised in front of or behind the 
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pistons of the motor, thus moving the distributor in the | described at greater length. There are, as has already | 
required direction and modifying the speed, We shall been stated, ten generators, and two are connected to each | 
have occasion later on to describe the electric regulator turbine shaft through Raffard couplings. The majority of 
our readers will doubtless know that these clutches are 
formed by means of two discs, one on the driving shaft, | 
and the other on the driven shaft, each dise being | 
provided with a series of steel pins placed in a circle. The 
diameter of the circle on one disc is less than that on the | 
other, so that the discs can revolve parallel and close to 
one another, without the pins coming into contact. The 


Fig 4] 
Connections 

















A Ammeter 

V Voltmeter 

D Safety Switch 

S Ammeter Shunt 

R Voltmeter Resistance 
F Isolating Bar 


drive is obtained either by means of an endless rubber 
band of the required cross section, threaded in and out | 
among the pins, as shown in the accompanying sketch, 
Fig. 6, or else by a number of smaller bands joining two 
adjacent pins, as shown in the sketch, Fig. 7. In both 
these cases one disc is shown removed, so as to make 
Fig 8—DYNAMO ROOM elear the disposition of the pegs. The advantages 
of this kind of coupling are several. In the first 
which governs the speed of all five turbines with a single place, there is a highly flexible coupling between the 
shaft. A small three-cylinder pump worked by a separate dynamo and the shaft which drives it. Then the rubber 
turbine provides the necessary oil pressure for working bands can be put on of such strength that they wil] 





Explanation of Lettering. 





! A Ammeter 200%. R Resistance 
oe V Voltmeter 6000 Vv. U Resistance frame 
D Safety Switch C Switch Column. 
; 250 S Ammeter Shunt I Shortcircuiting Switch. 
U : F Isolating bar. if = 
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ig Fig. 9-DYNAMOS AT ST. MAURICE 


the motor. Nething, we may add, could be more satis- break when a certain previously decided strain is put 
factory than the governing of these turbines. upon them. ~ Thus, it is impossible to overload a machine 

A great deal of interest centres round the dynamos. beyond an agreed upon maximum. In addition to this— | 
and in the present instance this is of great importance— 
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purpose quite as well, and they 





are cheaper. The same form of 





two dynamos, so that not only are | 
they both insulated from the 
turbine but are also insulated from 
one another, being on separate 
bed - plates. An examination 
of the two engravings above— | Main Vo 











bined sets, and Fig. 8 showing a 
view down the dynamo room— 
will show how this method of 








also the means employed for in- 


ground. This is also shown in the & oe gee 
elevation and plan of the bed-plate lightning Arreser’ 
|in Fig. 10. As will be observed, B28 Ss 
| insulators are embedded in the sae Fr aaa 
| foundations, being, as a fact, set in Cléarth 














Fig. 10—METHOD OF INSULATING DYNAMOS | crete, and the machine bed-plates 
‘rest on bolts set in these. It must be remem- | 


They are of a type practically identical with that of the | bered that this means of insulation is in addition to the 
machines at the Combe Jarot station already described. insulation resistance of the dynamos themselves. A thick 
The machines at St. Maurice may, however, be usefully coating of bitumen is laid on the floor round all the machines. 
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The dynamos, drawings of which are given in Fig. 9, 
require about 500 horse-power each to drive them, and 
they are capable of giving a pressure of anything up to 
2500 volts, with a constant current of 150 ampéres, the 
full rated load being about 2300 volts with this current. 
It is this constant current which forms the crux of the 
whole installation. It is automatically kept constant, as 
we shall explain later on, and the whole regulation is done 
by varying the voltage, and, to do this, the speed of 
the turbines. But before going on to discuss this 


| matter we will describe the dynamos themselves. 


They are multipolar, having six poles. The bore of 
the field magnets is 491}in. nearly, and the length 
of the armature is just over 274in. The interior 
diameter of the plates of the armature is 34°6in. 
The winding is of the drum type in series, with two con- 
volutions per section. There are 570 segments in the 
commutator. The wire forming the winding of the 
armature has a cross section of 17 square millimetres. 
The lateral connections are made by means of double 
plates, having a cross section of 50 square millimetves. 
The resistance of the whole armature is 0°24 ohms at 
68 deg. Fah. The outside diameter of the collector is as 
nearly as possible 30in., and its length 53in. The large 
diameter makes its length look very short. There are in 
all 16 carbon brushes carried in sets of four on spindles 
placed at equal distances apart. Each brush has a 
rubbing surface of 3 square centimetres. The insula- 


‘tion between the sectors of the commutator is mica. 


The six pole pieces are of steel. Their back surfaces are 
highly polished and connected together with steel plates 
having approximately 1000 square centimetres cross 
section. The windings of all the six magnets are put in 
parallel, their combined resistance being 0°2 ohms at 
68 deg. Fah., the section of the wire being about 20 
square millimetres. We were informed that the tests 
which these machines were made to undergo included a 
pressure of 3700 volts, generated by themselves, this test 
lasting for ten minutes. After this they were subjected to 
the same voltage, again self-produced, for five minutes, 
this time with one pole connected to the framework. We 
were also informed that the insulation resistance of the 
various parts taken with a voltage of 1050 was over 10 
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megohms. These machines, as well as a number of other 
machines of the same type which we saw at work in 
various parts of Switzerland, left nothing to be desired in 
the matter of running. The commutators especially 
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appear to stand long years of wear in an excellent 
manner. We saw some machines designed by Monsieur 
Thury which had been at work for over eight years. The 
commutators looked as good as new, with a hard polished 
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surface, and we were informed that they had never been | 
removed, and had, in fact, never been turned up. This | 
result is no doubt due almost entirely to absence of 
sparking. We saw many machines running under most 
variable conditions of load, and saw no sparking whatever. 
We are informed by the company that it has never from | 
any of the installations it has erected had a commutator | 
back for repairs, and the oldest installation was put up | 
fifteen years agos Further, it has never had to change | 
one collector for another on account of wear. The carhon | 
brushes, generally speaking, last a year, but in some | 
cases very much longer. Thus, at Zoug there are | 
machines at work which have been running eighteen 
hours a day for six years with the same brushes. 

We have spoken earlier on of the automatic current 
regulator. This is wonderfully simple in its action. It 
consists of an apparatus obtaining its motive power from | 
a small two-poledynamo, which is driven off an accumu- 
lator connected across a low resistance placed in the 
main high-tension line. The motor takes from 50 to 60 
ampéres at from 2°3 to 2°8 volts to work it. The duty | 
of the apparatus is to turn the oil pressure either to one 
side or to the other of the pistons of the small hydraulic 
motor already mentioned as governing the distributors of | 
the turbines. The outside view—Fig. 3—and the draw- 
ing—Fig. 12—render further description of this device | 
unnecessary. In practice it works excellently. As soon 
as there is the least tendency for the current to either 
increase or decrease, the toothed wheel and sector, shown 
in the illustrations herewith, are automatically moved in 
either one direction or the other with a wonderfully quick 
effect upon the machines. We had an opportunity of see- 
ing this instrument at work in various places, and in every 
case it appeared to be doing its duty quite automatically 








and accurately. The ampére meter might be watched and 
the current be found to vary but a small fraction on one 
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Fig. 12 


side or the other of the standard 150 ampéres, while the 
fall or rise of the volt meter, coupled with the difference 
in the note given out by the turbines, showed that the 
regulator was doing its work. The one small machine 
controls the working of all five turbines, a light shaft 














Fig. 144—LIGHTNING ARRESTERS 


running the length of the whole row. We have spoken 
of the “ note” given out by the turbines. As a fact, the 
noise made by the whole of the machinery is very small 
indeed. The sound produced is more of a “ whirr ” than 
anything else, and with a number of machines at work 














conversation in quite low tones is perfectly possible ; in 
fact, if everything else were pha the direct current 
machine of this type would have this in its favour, that it 
is practically noiseless in running. 

As will be seen by again referring to Vig. 2, each pair 
of dynamos has a switch pillar standing beside it, this, 
like the dynamos, standing on insulators. This is the 
only instrument necessary to connect the two dynamos 
to the main circuit or to disconnect them from it. It 
consists simply of four contact pieces and a four armed 
contact maker provided with a handle. It is used either 
to open the circuit through the two machines or to short- 
circuit the latter. The electric connections to each 
machine are shown in Fig. 11. Each machine, also, has 
a short-circuiting switch. The illustration, Fig. 13, shows 
not only the position in the circuit and action of these 
switches, but also the general scheme of the connections, 
aid it will be observed how simple these are. This figure 
also shows well the general action of the apparatus con- 
trolling the turbine speeds. Each dynamo has an 
ingenious device worked by a lever on the shaft, which 
s iort-circuits the machine should there be any tendency 
for it to be driven backwards from any cause. Generally 
seaking, the dynamos are worked in practice at a 
pressure of from 1500 to 2000 volts, and it is arranged 

that for any given load that number of machines is put 
to work which will permit of each having a voltage of 
approximately the amount mentioned. The actual putting 
of the machines into the circuit is simplicity itself. What 
is done is simply to turn a very small amount of water 
into the turbine, so asto make the dynamos revolve slowly. 
When not in use they are always short-circuited by the 
action of the switch in the pillar, and consequently when 
| revolved they excite on short-circuit. The St. Maurice 
| machines are designed to give full current—150 ampéres 
—on short-circuit at 6°86 revolutions per minute. When 
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ihe full voltage is arrived at the switch is opened, and 
then more water may be turned into the turbine. In 
taking machines out of circuit the same procedure is 
reversed. The load balances itself between the machines 
automatically. There is one main switchboard. It is 
little bigger in size than one panel of an averaged-sized 
alternating-current board, and simply contains an ampére 
meter and @ volt meter together with a four-way switch. 
All the cables throughout the generating station are 
heavily insulated, so as to withstand a pressure of 25,000 
volts, and they are drawn into pipes made of vitrified 
earthenware. 

There are two three-phase dynamos driven by turbines, 
which make up the total number of machines at present 
installed at this station. They are used for lighting the 
village of St. Maurice and the generating station buildings. 
The turbines are each of 120 horse-power, and they run at 
750 revolutions per minute. Fig. 4, page 461, gives a general 
view of them. We may here mention that the intake 
works, canals, and buildings, were constructed by Monsieur 
J. Chappuis, of Nidau, the pipe line and turbines by 
Messieurs Escher, Wyss et Cie., Zurich, and the electric 
works by La Compagnie de l'Industrie Electrique of 
Geneva. 

The great thing to be guarded against in the transmis- 
sion of electric force by means of overhead wires is, of 
course, lightning. In Switzerland, thunderstorms are of 
frequent occurrence and great power. It is not surprising, 
therefore, to find elaborate precautions taken with the St. 
Maurice-Lausanne line. The question of the best means 
of protecting aérial lines against strokes of lightning 
becomes more and more important as the voltage used 
rises, and as the length of, and power transmitted by, the 
wire increases. Even with the installations designed after 
the most modern ideas, accidents are not quite unknown, 
yet injury to machines has certainly become the exception. 
‘At St. Maurice, and also at the receiving station at 
Lausanne, the provisions for protection from lightning are 
very complete. There are three arresters with lifting bars 
in parallel with one another, and connected to earth 
through carbon resistances. This form of arrester is well 
known, and needs no description. It has the fault, how- 
ever, that the dynamo current is led to earth, and that 
for a short period, at all events until the arc is broken, 
there is a short-circuit. The Compagnie de ]’Industrie 
Electrique has, however, recently introduced an arrester 
for which it claims great things. It consists—see Fig. 14 
—of a cylinder containing a powder of high resistance, 
which is unaffected by the passage of an electric current. 
We were informed that this apparatus had given some 
remarkable results on a line specially constructed last 
summer to test it. There are two of these tubes in 
parallel, with a possible path to earth across a toothed air 
gap. At the moment when lightning strikes the line the 
high resistance of the powder renders it impossible for the 
dynamo current to pass through the arrester, whereas it 
allows the high-potential lightning stroke to pass with 
great ease. It is always ready to work, and, saving in 
exceptional cases, it is said to last ‘indefinitely. In order 
to cope with these exceptional cases a fuse is placed in 
series with these arresters, and puts the whole apparatus 
out of circuit. It is claimed that this apparatus works 
not only by leading direct lightning strokes to earth, but 
by always allowing the electricity which so frequently exists 
in the air to flow continuously to earth. Of course, since 
there was no thunderstorm raging at the time of our visit 
we were unable to see this apparatus in action, yet we 
were assured that the protection obtained by its means 
was wonderful. 








IMPACT AND FATIGUE IN RAILWAY 


BRIDGES. 
By J. Gnawa, M. Inst. C.E., Bridge Engineer, G.I.P.R., India. 


THERE are three degrees of stress developed in a rail- 
way bridge dependent on the loading :— 

I'.—The stress developed by the weight of the materials 
in the superstructure, and termed “ fixed load”’ stress. 

T.—Theoretical stresses such as would be developed by 
the heaviest train moving on to the bridge so slowly that 
there was no vibration, and then coming to a standstill. 

M.—The moving load stresses developed by the same 
—_ when it rushes over the bridge at 50 or 60 miles an 
1our,. 

If the majority of the text-books are inspected it will 
be found that we are only instructed how to deal with 
stresses of the F and T class. In other words, to assume 
that a train at 60 miles an hour comes to a momentary 
stand at all sorts of places wherever our whim and fancy 
pleases on the bridge, and then develops stresses through- 
out the superstructure strictly following known mechani- 
cal laws. 

This is manifestly unreal, and it has long been known 
to engineers that the stresses they calculated were not 
the actual stresses which should be allowed for, conse- 
quently they provided for a large excess euphemistically 
called a factor of safety, but more appropriately termed 
a“ factor of ignorance.” 

It is not creditable to the great railway companies of the 
world that we are still in this state of ignorance. One would 
have thought that ere this an international conference 
would have organised a thorough research and investiga- 
tion into the subject, and a series of tests and experiments 
would have been made, so that bridge design could be 
pursued on a more trustworthy basis. The circumstance 
that the original factor of ignorance has during a period 
of years proved to be a factor of safety somewhat 
accounts for this apathy; now, however, we are constantly 
increasing the weights of the engines running over our old 
bridges, and the question arises, must we scrap them and 
build new bridges, or have we a reserve of strength. 

The thanks of the profession are due to two engineers 
at least, who in a private capacity have contributed to 
the solution of this important question, viz., Mr. E. H. 
Stone, of the Indian P.W.D., and Professor Turneaure, of 
America, and a perusal of their papers, Nos. 850 and 849 





respectively, in the “ Proceedings” of the American 
Institution of Civil Engineers, is most instructive. 

Mr. Stone’s deductions were based upon the difference 
in deflection of some hundreds of Indian bridges between 
where a train came on to a bridge dead slow and stood on 
it, and when the same train subsequently rushed over 
the bridge at full speed. I have been present at some 
scores of these Government tests, and there is no doubt 
that, as stated by Mr. Stone, the results can only be 
considered as approximately correct. 

The investigations of Professor Turneaure, on the other 
hand, were carried out by delicate instruments which 
measured the elastic vibration of individual members of 
a bridge. We are all familiar with the way a spring 


balance jumps up and down til! it comes to a state of | 


rest with its load, and if we can conceive the elasticity 
of a bridge member acting in a similar manner we are in 
a position to comprehend the nature of Professor 
Turneaure’s experiments. 

There is much information, however, still wanting, and it 
has been estimated that an exhaustive series of experi- 
ments would cost upwards of £50,000, but for the present 
at least the results already obtained go far to assist us. 

A most convenient way to compare the effect of a train 
at speed is to compute the percentage of increase of 
these empirical stresses over and above the calculated 
“T” stresses. 
“impact” has been given. 








To this percentage of increase the term | 


In the annexed diagram the line 100 represents the | 


calculated “T” stresses in a bridge member, and the 
hatched lines above it represent the proportionate addi- 
tion for impacton all spans from 5ft. to 300ft. as indicated 
by Professor Turneaure’s investigations. 


The web and | 


flange members of girders do not receive an equal addition, ' 


certain members of some types of girders are subjected 
at one time to a tension stress and at another to a com- 
pressive stress; such members are said to be subjected to 
alternating stress. The fatigue effect of an alternating 
stress is approximately 50 per cent. greater than an 
“applied and removed” stress of one kind—tension or 
compression—or, in other words, a bar which might be 
designed for 10 tons tension applied and removed is only 
good for 6% tons tension alternating with 6} tons com- 
pression. Alternating stress may be symbolised by the 
letter “ A.” 

We are now in a position to reduce all the conflicting 
stresses in a bridge member to one uniform stress, and 
this is termed the “ equivalent fixed load stress.” 

The exact amount of material which it is desirable to 
provide to resist “ equivalent fixed load stress” is, within 
certain limits, arbitrarily determined. When certain 
coefficients for column flexure, shear, bearing, &c., have 
been introduced so as to provide when necessary an 
equivalent section also, a stress of 7 tons per square 
inch on wrought iron and 9 tons per square inch on mild 
steel may be safely imposed by the “equivalent fixed 
load stress.” 

The foregoing may now be stated in convenient 
formule. 

Section required in a tension member will be :— 

F + (T ¢) 
7 wrought iron 
9 if mild steel 

Section required as a tension member with compression 

stress alternating :— 


F + (Te — Te) + 1°5 @ (Te) square inches. 


square inches, 





7 wrought iron 
9 if mild steel 
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FATIGUE AND 


and the comparative difference is indicated on the 


diagram. 
The height from the zero line to the hatched line may 


now be assumed to be the “M,” or actual stresses, | 


developed by the moving load. The term “applied and 
removed stress ”’ is comprehensive for these stresses, and 
“ fixed” stresses for stresses of the “IF” class. 

It was established some forty years ago that when a 
stress is applied and removed on steel or iron on which a 
fixed stress is already acting, it has a destructive effect, 
and that eventually the material is weakened to the 
extent of about 50 per cent., or, in other words, fatigued. 
This, of course, refers to the Wohler experiments which 
are now somewhat ancient history, and a confirmatory 
series of experiments is much to be desired. However, they 
are all we have to rely upon at present, and accordingly 
the allowance for fatigue based upon them is also plotted 
in the diagram as a dotted line over and above line 100, 
the calculated intensity of the “T” stress. The exact 
allowance for fatigue varies with the ratio of the “ fixed” 
load to the “applied and removed” load, and computa- 
tions as plotted are the mean of Gerber’s and Launhardt’s 
formula, as calculated by Mr. Stone. 

From the foregoing it follows that if we substitute unity 
for the “ T” stresses and then multiply the stresses from 
the zero line to the hatched line, 7.¢., the “ _M”’ stresses, 
by the distance from the same line to the dotted line— 
which then becomes the coefficient of fatigue—we get a 
series of coefficients for combined fatigue and impact for 
all spans from 5ft. to 300ft., which is the most empirical 
that has hitherto been promulgated. 

This has been done on the same diagram, and the chain 
dotted line is superadded, and the coefficients at 10ft. 
intervals for all spans in web and boom members 
written up. 

During the passage of the axle loads over the bridge 


IMPACT STRESSES IN BRIDGE GIRDERS 


Section required in a compression member with tension 
alternating :— 
F+%6(T.—T;)+1°59¢(T, ) 
7 C wrought iron 
9C if mild steel 
F being the fixed load stress in tons in a member. 
T being the theoretical stress in a member from moving 
load, as already defined. 
¢? constants given in the diagram for all spans from 
5ft. to 300ft. for combined impact and fatigue. 
M=T¢ 
T;, being the theoretical stress in a tension member 
| which has an alternating stress of T. compression, or it 
may be the alternating tension stress in a compression 
| member. 
T. being the theoretical stress in a compression mem- 
| ber which has an alternating stress of T; tension, or it 
may be the alternating compression stress in a tension 
member. 
C a coefficient for column flexure. 








HeaT BALANCE IN THE Gas EnGINE.—Through an unfortunate 
error, for which we hasten to apologise, a letter under the above 
heading, which appeared in our last issue, was signed Geo. C. 
Cooper. It should have been subscribed Geo. C. Douglas, 


MAGNETIC TEE SQuARE.—What we believe to be a quite new 
kind of tee square and drawing-board are being brought out by 
W. T. Ellison and Co., Limited, of Irlams o’ th’ Height, Man- 
chester. The true edge of the board is fitted with an iron strip, 
ground true, and in the stock of the square a number of small 
horseshoe magnets are fixed. These afford enough adhesion to 
support the square with the board inclined or vertical, thus leaving 
the hands of the draughtsman quite free. Blackboards are 
similarly fitted, and we understand that any -xisting drawings 
board and tee square can be ‘‘ magnetised.” 
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THE TRAINING OF ENGINEERS AT AN 


AMERICAN UNIVERSITY. 
By FRANK FaYanNtT. 

Most young Americans, whether the sons of mechanics 
or railway chairmen, are ambitious to be captains of 
industry. The best blood of the rising generation is 
going into the industries instead of the old-time profes- 
sions. ‘America is in the hands of young men,” reports 
a British Government expert. ‘“ Nowhere else is there 
such a resolute and vigorous body of young men deter- 
mined, at all costs, to make their country the chief 
commercial and industrial nation in the world. Education 
has helped them to be practical, but it is they who have 
insisted on having a practical education.” Within recent 
years there has been developed in America a system of 
professional engineering education which is making its 
impress upon the industrial progress of the country. 
Nearly all the old universities, originally modelled after 
Oxford and Cambridge, have added engineering depart- 
ments, and now there are a thousand professionally 
trained engineers leaving the universities every year. 
Some idea may be had of the rigorous training in the 
American universities by a description of the work at 
Cornell University, where 3200 students are in residence. 
Of this number 800 are in the Sibley College of Mechani- 
cal Engineering. 

Founded to “ promote the liberal and practical education 
of the industrial classes,” Cornell has rapidly grown to be 
one of the world’s great universities, as broad in its organi- 
sation as the late Mr. Ezra Cornell would have it when he 
made the declaration, “I would found an institution 
where any person may find instruction in any study.” 
Cornell has schools of mechanical and electrical engineer- 
ing, civil engineering, law, medicine, forestry, agriculture, 
history, and political science, psychology; but the founda- 
tion of all these specialised departments is the old-time 
university course leading to the degree of Bachelor of 
Arts. Cornell aims, first, to give young Americans the 
broad culture of an English university, and then to 
supplement this by a highly specialised training for a 
particular career. What the university is like may be 
gathered from the photograph reproduced above. 

In the early years of Cornell a college graduate was 
looked upon as a man who might make his way in the 
world despite his higher education, the popular idea 
being that a college education was a luxury that only the 
well-to-do might have. Now the demand is for college 
men. From all over the world letters reach the director 
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of Sibley College—from railways, rolling mills, shipyards, 
mines, electric shops, locomotive works—< asking 
Cornell’s bright young men. Not long agoa college- bred | 
man had difficulty in earning a living; now his services 
are sought in all the great fields of industry. Cornell 
has proved to America’s self-made captains of industry 
that her professionally-trained graduates are to be the 
future captains. In the leading industrial centres college 
men are taking up the work begun by the purely shop- 
trained workers of afew years ago. 

Sibley College, as now organised, includes eight depart- 
ments—mechanical engineering, experimental engineer- 
ing, electrical engineering, machine designing, mechanic | 
arts, industrial drawing and art, and graduate schools of 
marine engineering and naval architecture, and of railw ay 
mechanical engineering. The head of Sibley is Dr. 
tobert H. Thurston, the Nestor of American engineering 
education. He insists that the work of the professional 
school should follow the old-time university course. He 
urges all candidates for admission to Sibley to take the 
Bachelor’s degree before entering upon their university 
studies. He has steadily advanced the entrance require- 
ments. The Sibley engineering courses are the most 
rigorous of any university courses in America. Two- 


thirds of the members of the entering classes fail to | 


complete the four years’ work. 

Cornell is by no means a technical school. It does not 
train artisans, but every Sibley student, in his shop work, 
becomes acquainted with the approved methods of con- 
In the wood-working shop, as a 
freshman, he learns at bench and lathe how to perform 
the ordinary operations familiar to the carpenter, joiner, 
and pattern-maker. The second year of his shop work is 
spent in the smithy. Beginning with the ordinary tasks 
in shaping, welding, and fitting, he soon becomes able to 
work to a drawing and to fit material. When proficient, 
he attacks steel, and in time acquires the art of both 
forming and tempering his cutting tools. Every graduate 
of the smithy carries with him into the college machine- 
shop a set of tools, a dozen or more, of his own handi- 
work, and, good or bad, these he must use in his new 
work. In the foundry he learns how to mould, cast and 
mix metals. Finally, with his own kit, he enters the | 
machine shop and becomes familiar with the use of iron- 
working tools. His shop work ends with the actual 
construction of complete machines. The machine shop 
has a full equipment of high-grade machine tools. 

Master craftsmen, naturally, are not to be trained in 
this short time, but so diligently do the young men 


for | 


pursue this practical work they achieve results that 
astonish trained machinists. Various machine tools, 
| & duplex steam pump, a “straight-line” engine, and a 
20 horse-power quadruple-expansion experimental engine 
are among the machines that have been designed and 
built by the students as a part of their shop work. This 
| manual training, forming but a small part of the engi- 
neering courses, is intended to give the embryo engineer 
| the practical knowledge of tools and materials which will 
enable him in later life to intelligently design and execute 
| woke. The success of many American industries is 
| largely due to the fact that the men who direct them 
worked their way up from the ranks of artisans, and have 
| built their theoretical knowledge on the solid foundation 
of the practical work of the shops. Supplementing the 
shop practice is the more important work of the labora- 
| tories. Cornell students have at their service the best 
jormenet laboratory of mechanical engineering in the 
|country. Special laboratories are included for the 
| investigation of strength of materials, hydraulics and 
| hydraulic motors, friction and lubrication, transmission 
| of power; steam, hot air, and gas engines; air compressing 
| machinery and rock drills, heating and ventilating 
machinery, elevators and mining machinery. Nowhere 
else in the world can there be found such a complete 
| collection of testing machines as at Cornell. More than 
a dozen machines, of from 10,000Ib. to 300,000 lb. capa- 
city, give facilities for the testing of the strength of 
materials that are not to be found in any industrial! plant. 
As a result, much of the students’ work is the actual 
commercial testing of materials for workshops and 
foundries. 

While these laboratories are largely devoted to investi- 
gation and research, they are also of great value educa- 
tionally, as they afford the best possible opportunity for 
illustrating and applying the principles advanced in the 
class-room. They also tend to fix in mind the applica- 
tion of what would be regarded otherwise by the student 
as abstract and without practical value. The laboratories 
give valuable instruction regarding methods of testing, 
and serve to train skilled observers for accurate investiga- 
| tion later. Incidentally they afford students an oppor- 
| tunity, and about the only opportunity they can obtain, 

for practically handling and directing the operations of 
various machines or energies. 

All the engineering students are similarly instructed 
while underclassmen, but in the third year of their 
university work they begin to specialise, either in steam, 
electrical, marine, or railway engineering. Now, when 
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electricity is making such great strides in the world’s | 
industries, it is the electrical engineering course that is 
most attractive to American students. The electrical | 
students, after getting well grounded in steam engi- | 
neering, With mathematics and physics and chemistry at 
their finger tips, take up the study of station design and 
the construction of prime movers ; the design and con- 
struction of electrical engineering, the study of the | 
roblems involved in the distribution of electric light and 
the electrical transmission of power, besides practice in 
every variety of measurement, computation, and testing, 
as applied to the construction and maintenance of electric 
light and power plants, and telephone and telegraph lines 
and cables. As in the mechanical laboratories, much of | 


region. This year blast furnaces, steel works, rolling 
mills, and machine shops were the features of the tour. 
The students studied steel and malleable iron casting, the 
development of electric power, and paper, pulp and 
carborundum making in and around Niagara Falls, and 


| locomotive building in Dunkirk. They spent two days in 


Pittsburg and Johnstown, in the locomotive and car 
shops, the blast furnaces, steel works and rolling mills, 
and the electric, air brake, and machine shops. One day 
was spent in a mining village, where the whole party 
went down into a soft coal mine. Another day was spent 
in the locomotive and car shops in Altoona. The professor 
in charge of the tour, the head of the railway engineer- 


ing school, gave an almost continuous field lecture on the | 


special students’ course extending over four years. 


As 
indicating the sort of young men who are taking up 
engineering work in America, it is interesting to note that the 
“ special apprentices ” now at Altoona, taking their places 
with the ordinary workmen, are two Harvard University 
men—one a son of the late president of the Pennsylvania 
Railroad, the other the son of a millionaire dock owner ; 
two Princeton men—one. the son of a Pennsylvania 
official, the other the son of a United States senator; 
four Cornell men—-one the son of a millionaire silk maker, 
another the son of a railway official, the third the son of 
Philadelphia's leading publisher, the fourth the son of a 
New York lawyer; a student from the Massachusetts 





Institute of Technology, one from Purdue University, 





the work is the actual investigation of machines and 
appliances in the electrical laboratories. 

The growth of American shipbuilding in recent years 
has created a demand for scientifically-trained marine 
engineers and naval architects, and the graduates of the 
school recently founded at Cornell to train such men are 
eagerly sought after in the shipyards of the sea coasts and 
lake shores. For experimental work in the resistance 
and propulsion of ships,Cornell is fortunate in having an 
equipment unique in university instruction. Above the 
new hydyaulic laboratory in Fall Creek Gorge, just 
behind the halls of engineering, there has been con- 
structed an experimental canal where advanced research 
is conducted with model ships. The canal is in part 
excavated through the shaly rock which prevails in the 
locality, and is in part formed by walls of a special 
mixture of concrete. The surfaces of the canal wall are 
faced with a layer of silica cement from 2in. to 3in. in | 
thickness. The canal is provided with water from 
the reservoir above, through double shut-off gates 
and an intermediate lock or measuring chamber. 
Once filled, the water is quiescent, and the level 
may be maintained where desired by an adjustable 
weir at one end. The two chief lines of work 
carried on in the canal are those relating to the 
resistance of ships and their propulsion. The equip- 
ment thus far installed consists of the following leading 
features :—(1) A carriage or truck spanning the canal 
and carrying the propellers to be treated and the 
apparatus required, and running on a track extending 
the length of the canal; (2) a transmission dynamo- 
meter for the measurement of the power absorbed by the 
propeller; (8) means for driving the propeller through 
the dynamometer at speeds varying through a wide 
range, and for any run in constant proportion to the 
speed of the truck along the rails; (4) a thrust dynamo- 
meter for measuring the thrust developed; (5) means 
for registering time, distance, and revolutions. In the 
United States there is but one other experimental canal 
of this kind—the Government basin at the Washington 
Navy Yard. There is one much like it at the Denny 
shipyard at Dumbarton. 

The graduate school of railway mechanical engineer- 
ing is also a new feature of Sible,’s work. Young men 
who aim to become superintendents of railway shops, 
superintendents of motive power, car builders and 
locomotive builders, or sons of railway owners who 
hope to take up the active direction of the American 
railway systems, find at Cornell exceptional advantages 
for practical training. Part of the required work of the 
course is summer work in railway and locomotive shops, 
like those at Altoona, Philadelphia, Pittsburg, Dunkirk, 
Wilmington, Richmond, and Schenectady. About thirty 
shops are open to Cornell students in vacation time, 
and the wages, though small, pay the expenses of this 
form of laboratory study. The work is usually in the 
erecting shops, assisting first-class machinists in build- 
ing, stripping, or repairing locomotives. This is 
undoubtedly the place where most can be learned of 
locomotive design. This vacation work for railway 
students was first introduced on the Northern Pacific, 
where the wages of student helpers are seven shillings a 
day. The secret of American engineering progress is not 
difficult to discover when one sees well-to-do young men 
sacrificing their university vacations for the sake of 
getting a closer acquaintance with the industries which 
they are to control later in life. 

Engineering students are made to feel that they begin | 
their professional careers when they first enter Sibley, | 
and there is little break between the senior year in the | 
university and the first year outside. Every effort is | 
made to bring the students into touch with actual com- | 
mercial conditions. Much of the work of the senior year | 
is devoted to investigation in industrial centres, and | 
frequently the undergraduates perform valuable services | 
in testing the efficiency of steam plants, electric railways, 
power stations and the like. Every yeara party of Sibley | 
students goes on a tour of investigation to some industrial 





| institutions, and nearly all the 


| may strike out for themselves. 
| students return to their homes after a year or two to 
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various industries inspected. Works managers were sub- 
jected to a fire of questions. 

After taking their degrees many of the students con- 
tinue their preparatory work in engineering works, work- 
ing for meagre wages like ordinary artisans. For example, 
the leading electrical manufacturing company in the 
United States has at its home works a special training 
department, receiving annually about 150 young men 
from the universities. When the writer visited the 
works this year there were nearly 500 university and 
technical school men on the pay rolls. They came from 
more than a hundred institutions, not only in America, 
but nearly every prominent manufacturing nation. 
Nearly a score of the young men were from English 
leading continental 
technical schools were represented. These “student 
apprentices” begin work at very small wages, 6d. an 
hour, in the testing department. Many of the Americans 
are millionaires’ sons, anxious to achieve distinction in 
engineering. So soon as the “apprentices” exhibit 
ability, opportunity is afforded them of taking positions 
of responsibility in the service of the company, or they 
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Many of the foreign 


introduce American ideas. Fifty of the “ apprentices” 
at present are Corneil men. The Massachusetts Institute 
of Technology, the leading American institution devoted 
solely to engineering education, has the next largest 
delegation. 

For young men taking up railway work various oppor- 
tunities are provided for shop training. In locomotive 
works and repair shops graduates from the universities 


are cordially welcomed, if they are ready to take their | 


places in the ranks. The Pennsylvania Railroad, at its 
Altoona shops, where 10,000 men are employed, has a 
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one from the University of Pennsylvania, two from Yale, 
an English public school boy, and a Japanese prince 
from the Imperia] University of Tokio. 

The Altoona course includes work in the erecting shop, 
six months; the lathe shop, six months; the vice shop, 
three months; the air brake shop, two months; the 
blacksmith shop, two months; the iron foundry, two 
months; the boiler shop, two months; the freight car 
and passenger shops, six months, with “ wrecking crew” 
practice; the round-house, four months. After the 
student has “ fired’ an engine on the road, he spends two 
months in the shop clerk’s office, two months in the motive 
power clerk’s office, five months in the testing depart- 
ment, and, finally, three months in the draughting-room. 

On the Great Northern Railway Mr. Hill has a school 
for young railway men just out of college, but Mr. Hill, 
in his democratic way, has opened the school, which has 
been dubbed “ Jim Hill’s Kindergarten,” to men in his 
employ, however humble their positions, who show 
evidence of ability to do greater things. Mr. Hill is a 
master of railway economics; it is said that he knows 
every switch and siding on his 5000 miles of railway in 
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the North-West, and can tell the cost of every piece of 
metal in a locomotive. His earning statistics, as every 
| railway man knows, are marvels; he has produced 
| remarkable train-mile and ton-mile results. As might be 
supposed, a large part of the Great Northern course is in 
| the accounting department, making a sort of bureau of 
| statistics. Among the students in the “kindergarten” 
| have been engine-drivers, office clerks, sons of New York 
| bankers, switchmen, and Mr. Hill’s own sons. The Hill 
boys, who took dollar-a-day positions when they left the 
university, have risen to places as under-managers of the 

| system. 
The changed attitude of practical men towards uni- 
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versity graduates in America is the best endorsement of 
the new education. Said Dr. Thurston to the writer 
recently :— 

“In 1871, when I first undertook the work of training 
engineers scientifically for industrial vocations, especially 
manufacturing industries, it was difficult to obtain from 
the employer the slightest consideration for the educated 
professional, while the so-called ‘ practical man’ was 
attempting to lead the industrial armies of the nation. 
To-day the industries of the country are being rapidly 
transferred to the direction of technically educated 
leaders, the product of the work of science teachers and 
the engineering schools. With a thousand passing out 
into business every year, the demand still exceeds the 
supply, and the leading schools and colleges of engi- 
neering are compelled to reply to the applications of 
manufacturers and other proposing employers, ‘ Not a 
man unengaged.’ Educated men, once abused as con- 
ceited, helpless, and useless, are now found to be precisely 
the men for the work, and the efficient training in shops 
and laboratories, supplementing their general education 
and scientific requirements, is discovered to be exactly 
adapted to their advance from the ranks to the positions 
of commanding officers in all departments.” We give 
several illustrations of Sibley College on pages 466, 467, 
and 470. 








ARMOURED CRUISERS TENNESSEE 
AND WASHINGTON. 


Tur United States Navy is to be increased by two very 
powerful armoured cruisers, for which Congress made provision 
at its last session. The individual price limit, excluding 
armour and armament, is 4,659,000 dollars. Like the two 
battleships last provided for—see THe ENGINEER, August 29th 
last—the scheme of these ships was matured after a year’s 
careful study. Their armour protection is increased in thick- 
ness and in extent, their batteries are distinct advances upon 
the California and class, and the field of electrically-driven 
auxiliaries is considerably widened. In many respects the 
ships are novel ; and, like the battleships, their ammunition 
supply and their coaling facilities are far ahead of anything 
yet planned. 

The principal features and general characteristics are :— 

Length on load water-line ca wie tans wel 502 ft. 
Beam, extreme, at load water-line 72ft. 9in. 
Trial displacement, about ‘ 14,500 tons 
Trial draught si acne 25ft. 


55s 


900 tons 


Coal carried on trial draught .. .. 

Maximum displacement, full load 15,959 tons 
Maximum draught, at fullioad .. 27ft. 2in. 
Coal carried when bunkers are full 2000 tons 
ee, Re eee 22 knots 
Maximum indicated horse-power, estimated 25,000 
Water carried for feed, on trial 66 tons 


Complement (flag ship) officers, seamen, and marines 854 

From stem to stern on the main deck, the ships will have a 
uniform freeboard of 18ft. There will be two military masts, 
which will be fitted for wireless telegraphy. 

The armament will be, main battery, four 10in. 40 calibre 
rifles, and sixteen 6in. 50 calibre rapid-fire rifles. Secondary 
battery, twenty-two 3in. 50 calibre rapid-fire guns, twelve 
3-pounder semi-automatic guns, two 1-pounder automatic, and 
two 1-pounder rapid-fire; two machine guns of -30 calibre, 
six -30 calibre automatic guns, and two 3in. field pieces. 

The four 10in. guns will be mounted in pairs, in two 
electrically-controlled balanced turrets on the main deck, one 
forward and one aft on the centre line, each gun having an 
are of fire of 270 deg. The turrets will have a general thick- 
ness of 8in., with 9in. port plates. The barbettes will be Tin. 
thick, save where coming within the casemates, where they 
will be reduced to 4in. The 6in. guns will be mounted on the 
main and the gun decks. There will be four on the main 
deck, at each of the corners of the superstructure, protected 
by 5in. armour. Those on the gun deck will be mounted in 
two broadside batteries of six each. They will be sheltered 
behind 5in. armour, and be separated one from the other by 
splinter bulkheads of nickel steel 2§in. thick. Their re- 
entering ports will permit the muzzles of the pieces to be 
housed within the side line of the armour belt. These guns 
will have arcs of fire of 120 deg. The forward and the after 
gun in each broadside being able to fire respectively dead 
ahead and dead astern. The 14-pounders will be mounted on 
the gun deck amidships and forward and aft, and on the main 
deck amidships in the superstructure. All of these guns, save 
those at the bow and the stern on the gun deck, which will be 
sheltered by 2in. armour, will be housed behind 5in. of 
hardened steel. Their arcs of fire will be wide. The 
3-pounders will be mounted on the turrets and on the super- 
structure deck and bridges. The 1-pounders and machine 
guns will go in the military tops. There will be no torpedo 
equipment. 

The hull will be protected by a complete water-line belt 
7ft. 6in. wide, having a maximum thickness of 6in. for a 
distance of 260ft. amidships between the barbettes of the 
10in. guns. Forward and aft of the heavy belt the water-line 
armour will continue to the bow and to the stern with a 
uniform thickness of 3in. The casemate armour will extend 
from one barbette to the other, and from the water-line belt 
to the upper deck, being 5in. in thickness, the gun positions 
on the gun deck being protected by thisarmour. The conning 
tower and its shield will be 9in. thick, and the conning tower 
tube will be 5in. thick. The signal tower, placed abaft the 
mainmast on the superstructure deck, will be 5in. thick. 
Teak backing 3in. thick will be fitted behind all armour. 
Behind the thin water-line armour, cofferdams 3ft. thick will 
be worked. These cofferdams will be filled with a water- 
excluding material. The protective deck will reach from bow 
to stern. It will be worked flat between the barbettes, 
sloping thence to the ship’s ends. On the flat it will be 14in. 
thick. On the sides of the slope 3in. thick. 

The magazines and shell rooms are so arranged that about 
one-half the total supply of ammunition will be carried at 
each end of the ship. The magazine bulkheads adjacent to 
heated compartments, such as fire rooms, dynamo rooms, &c., 
are to be protected by air spaces, and, in addition, such 
rooms for the storage of powder as are liable to become 
unduly heated are to be fitted with cooling coils connected 
with the refrigerating plant. 

The 10in. guns will be provided with the usual electric 
power hoists direct from the handling rooms. In order to 


provide an efficient supply of ammunition to the 6in. guns, a 
central passage has been arranged below the protective deck, 
extending from the forward to the after magazines, the main 
supply of ammunition for the 6in. guns being through this 
passage, from which lead the power hoists which deliver the 





ammunition to the guns. There will be a travelling platform 
in this passage to facilitate this work. The ammunition for 
the 3in., 3-pounder, and other small guns will be conveyed by 
hoists from the handling rooms of the magazines to the pro- 
tective deck, where it will be transferred to the hoists leading 
directly to the gun stations. 

The propelling machinery will consist of two main engines, 
each in a separate water-tight compartment, and of sixteen 
water-tube boilers in eight water-tight compartments. The 
main engines will be of the 4-cylinder triple-expansion type, 
the cylinders being in diameters 40in., 65in., 75in., 75in., 
with a common stroke of 48in. The engines will make 
120 revolutions when developing 25,000 indicated horse-power. 
The boilers will have a total grate surface of 1660 square feet, 
and a total heating surface of 70,500 square feet. ‘There will 
be four smoke stacks 100ft. above the keel line. Forced 
draught will be on the closed ashpit plan, with a pressure of 
not more than an inch of water. 

The electrical generating plant will consist of eight units, 
four of 100 kilowatts each, and four of 50 kilowatts each, 
making a total of 600 kilowatts. All the auxiliaries but the 
generating plant and the blowers for forced draught will be 
driven by electricity. There will be a dense-air and refrige- 
rating plant capable of making three tons of ice daily; there will 
be a steam laundry ; the evaporating plant will have a daily 
capacity of 25,000 gallons of fresh water, and the distilling 
apparatus will be equal to turning out 10,000 gallons of 
drinking water every twenty-four hours. Woodwork will be 
reduced to a minimum, and most of that used will be fire- 
proofed. 

The coaling arrangements, which will be similar to those 
for the battleships Connecticut and Louisiana, will permit of 








coaling simultaneously from four barges—two on each 
broadside. 
THE SUBTERRANEAN CABLES TO THE 


NORTH. 


TxHE completion of the subterranean cable to Manchester 
and Liverpool as a continuation of the London and Birming- 
ham line is a matter of great importance to these important 
business centres, and it will be hailed with satisfaction by 
merchants who experienced the breakdowns in the overhead 
service caused by the storms of last winter. It will have 
been noticed by those whose eyes have caught the announce- 
ments in the Press relative to the completion of the line, that 
the Postmaster-General has emphasised the limitation of 
utility appertaining to this class of cable. It is as a means 
of succour in times of distress that the cable has been laid; 
the work, it is clearly stated, has not been carried out as part 
and parcel of any scheme of replacement of the overhead 
system. Extra cost and difficulties in working are the 
reasons given for the limited adoption of the subterranean 
system. Some definite pronouncement on this head was 
required, because of the strong representations made to the 
Department by deputations of business men that the trunk 
wires should all be put underground. The proposals eman- 
ated from those who were in entire ignorance of the 
peculiar difficulties involved. Among such business men 
no doubt many of our readers are to be found, and it 
may not, therefore, be superfluous to say a word or two by 
way of elaborating the somewhat trite announcement made 
by the Post-oftice as to the difficulties associated with sub- 
terranean telephone circuits for long distances. 

As regards the cost of subterranean work compared with 
air lines, this is self-evident and need not be enlarged upon. 
It is more with regard to the difficulty of working that a 
word or two in season seems desirable. We are not, of 
course, addressing our remarks to electricians, so definitions 
need not be looked upon in the light of insults. The main 
crux of telephone practice over wide areas is the insulating 
material. All the insulating bodies or dielectrics in use 
absorb a certain amount of the current which is sent through 
the wire; not a large amount, it is true, and one, indeed, 
which is negligible in the case of currents of high tension. 
Even in the low current required for telegraphy the question 
does not become acute. With regard, however, to telephone 
circuits, where the necessary current is so minute, the 
question of the dielectric is of extreme importance. The 
best of these bodies known at the present time is anhydrous 
paper, and this it was which was adopted in the London and 
Birmingham line. The copper wires were not separately 
insulated with the paper, as is customary in the case of short 
town telephone circuits, but merely lay contiguous to a bed 
of paper whose use was to keep the several wires separate. 
The great difficulty experienced in the laying of this cable, 
which was enclosed in a lead covering, was to keep out 
moisture during the necessary jointing operations. Every 
80 yards or so a joint had to be made, and although actual 
rain was not allowed to fall on the wires, the prevailing 
dampness of our atmosphere proved a severe trial to the 
engineers. It is a rather curious point in connection with 
this cable that, although primarily laid for telephonic pur- 
poses, it became more and more employed for telegraphic 
messages, while the overhead wires did the telephone work. 
Undoubtedly the paper insulation has the lowest specific 
inductive capacity, to use the electrician’s term, of the prac- 
tically available dielectrics ; and if absolute dryness can be 
maintained in the manufacture and laying, there would be 
nothing to say against it or no bar to the development of 
long-distance telephony in underground circuits. Gutta- 
percha, besides having a much higher specific inductive 
capacity, has, on account of its liability to atmospheric 
oxidation, fallen into disuse except for marine work, and the 
paper insulation holds the day. 

As to the manufacture of these dry core telephone cables, 
a rather regrettable fact has to be recorded—regrettable that 
is from a national standpoint. The manufacture has prac- 
tically died out of late years in this country, on account of 
the prevailing dampness. The stoving of the paper before 
use is so apt to be nullified by moisture absorbed in subse- 
quent operations that it forms no guarantee of future 
good working. Here the Americans, with their much drier 
atmosphere, have a great advantage over us, and it has 
come to pass that they have completely eclipsed our home 
manufacture in this particular branch, and their cables 
are now being largely imported into Great Britain. There 
are several instances where climatic influences give one 
country a great advantage over another in certain branches 
of manufacture. We need not stay to mention these, 
but before passing on it will be permissible to refer to fine 
cotton spinning, in which branch of the textile trade America 
has quite failed to wrest from Lancashire its supremacy. 
Here the same conditions which have proved so disastrous to 
the dry core cable manufacture in Lancashire have been the 
chief cause of the county’s monopoly in fine cotton spinning, 





a damp atmosphere being an essential of paramount import- 
ance. But this by the way; reverting again to our main 
subject it may be said that no doubt the future will witness 
an amelicration of the difficulties with which the engineers 
of long-distance subterranean telephonic schemes have to 
contend. For the present the merchant must curb his 
impatience and not become indignant because the electrician 
hesitates to commit himself to schemes that in the light of 
past experience and of the current scientific knowledge must 
inevitably fail to give complete satisfaction, if, indeed, they do 
not result in utter failure. We are not, as we have already 
said, discussing telephony in any of its phases with the idea 
of communicating anything novel. Our sole object is to shed 
a little light on the Egyptian darkness of mind of merchants 
who in their ignorance of the difficulties involved are too 
inclined to inveigh against our postal authorities for 
their supposed dilatoriness and parsimony in not readily 
acceding to the request that telegraph and telephone wires 
should all be put underground. Explanations for non-action, 
as, given by Government department, are very apt to be 
received with doubt or incredulity by those to whom they are 
addressed, and possibly this frame of mind has much justifi- 
cation for its existence in many cases. With regard to the 
subject under discussion, however, the disinclination of the 
authorities to respond fully to the demands made by those 
who are for the most part quite innocent of any knowledge of 
the minutiw of telephonic working, can be amply vindicated 
by experts for technical reasons, on the most important 
of which we have said a few words. The difficulties 
associated with the London-Paris telephone threatened 
at one time to prove really serious, but they were 
successfully overcome, and the business community of 
the country may rest assured that every advance 
in science will be readily adopted by telephonic engi- 
neers to further the continually increasing, and feverish 
demands of modern commerce. In case of misconstruc- 
tion, we would add a word to what we said about the 
importation of a certain class of cable from America, 
It must not be thought that we are losing ground in the 
paper-covered cable industry generally—a glance at the 
extensive works of the British Insulated Wire Company, at 
Prescot, must dispel at once any such illusion. In the case 
of short-distance telephone wires, as well as of impregnated 
paper-covered cables for power and light, recent years have 
seen a great augmentation of business, and the future will 
assuredly see yet greater developments. With impregnated 
cables—that is, where the paper is soaked in oily or resinous 
matters, atmospheric conditions do not come into considera- 
tion. The specific inductive capacity, however, of such 
cables is too high to permit of their use in long-distance sub- 
terranean telephony. It will be seen that the problem await- 
ing solution is to render the paper non-hygroscopic, without 
at the same time increasing its power of absorbing electricity, 
with the statement of which problem our remarks will be 
brought to a close. 








INSTITUTION OF MECHANICAL ENGINEERS.—The opening meet- 
ing of the Graduates’ Association of the Institution took place on 
Monday evening, 10th inst. Mr. William Dean, Member of 
Council, and late locomotive superintendent at Swindon Works 
of the Great Western Railway, occupied the chair. A sae 
entitled ‘‘Some Notes on the Locomotive,” by Mr. James 
McGregor, graduate, of Glasgow, was read. In the unavoidable 
absence of the author, the paper was read by another graduate. 
The paper briefly described some of the improvements introduced 
on modern express locomotives, and compared the weights of such 
locomotives with those of former dates, and gave details of the 
alteration in such parts as the boiler, cylinders and valves, and 
framing. The paper led to a most interesting discussion, in which 
a large number of the members present took part. It was grati- 
fying to note that many country members were at the meeting, 
and among them representatives of several of our large railways, 
Mr. Dean replied to the questions and discussion by giving many 
interesting details of the large new engines which have been 
turned out recently from Swindon Works. The meeting was very 
fully attended, and augured well for a most successful session. A 
hearty vote of thanks to the chairman terminated the proceedings. 


Wor.p’s Propuction or Coat IN 1901.—The forthcoming 
volume of the mineral resources of the United States for the 
calendar year 1901, United States Geological Survey, estimates the 
world’s production of coal in 1901 at 866,165,540 short tons. The 
three great coal-producing couatries of the world are the United 
States, Great Britain, and Germany. The output of these three 
countries combined makes up 81-61 per cent. of the world’s total. 
Austria-Hungary comes fourth, France is fifth, Belgium sixth, and 
Russia seventh. The last country, notwithstanding its vast area, pro- 
duces only about 6 per cent. as much coal as the United States. The 
three countries which lead in the production of coal are the three 
countries that lead in industrial development. Prior to 1899 Great 
Britain led among the world’s coal producers, but during 1899, 
1900, and 1901 the United States has made such remarkable 
increases in coal production, due principally to the unprecedented 
activity in the iron and steel and other metal trades, that we now 
stand far in the lead of all competitors, with a production in 1901 
exceeding that of Great Britain by 47,965,938 short tons, or 19 per 
cent Up to the close of 1900 the coal production of Great Britain 
and her colonies, if taken together, still exceed that of the United 
States, the excess in 1900 being 3,368,825 short tons; but the 
enormous output of the coal mines of this country last year 
exceeded by about 26,000,000 short tons the entire output of 
}reat Britain and her dependencies, including India and the 
Transvaal.— Scientific American. 

Lonpon County CounciL AND UNDERGROUND RaILways.—At 
Tuesday’s meeting of the London County Council the joint com- 
mittee, consisting of the Parliamentary, Highways, Housing of the 
Working Classes, and Finance Committees, appointed to inquire 
into and report on the underground railways, presented an ex- 
planation of its views. The committee stated that they had come 
to the conclusion that even if it were desirable it was too late to 
comply with the Standing Orders with a view to promoting a Bill 
in the next session of Parliament to construct a tube railway, and 
consequently they recommend a deputation to the Board of Trade. 
It was suggested that the investigation by the Commission should 
embrace the following questions:—(1) How far it is possible to 
adapt the provisions of the Light Railways Act, 1896, to under- 
ground railways in London as recommended by the Joint Select 
Committee of 1901. (2) Whether it is possible and desirable to 
formulate some general scheme of underground railway accom- 
modation capable of serving the requirements of London as a 
whole, and if so, what should be the main features of such general 
scheme. (3) Whether a system of deep level tube railways will 
afford the best results, or whether it will not be preferable to adopt 
either wholly or partially the system.of underground locomotion in 
operation in continental and American cities. (4) How and by 
whom such general scheme can best be carried out. It was pro- 
posed that a deputation should wait on the President of the Board 
of Trade urging the above views, and asking that the Commission 
might consider all proposed schemes and report ‘‘as to the desir- 
ability of establishing some authority to prepare and issue Pro- 
visional Orders for confirmation by Parliament authorising the con- 
struction of such underground railways as such authority may be 
satisfied will be for the public benefit.” 
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RAILWAY MATTERS. 


Tuirp-cLAss season tickets are now being issued by 
the Great Western Railway Company. Scholars’ tickets are to 
pe issued at half the usual rate for persons up to the age of eighteen 
years. 

Ow1nG to the retirement of Mr. William Fewkes, the 
directors of the London and North-Westera Railway have appointed 
Mr. William Alban Jepson as mineral manager, the appointment 
to date from Ist inst. 


Tur steel rails for American railways, ordered abroad 
by one New York firm, are said to aggregate 400,000 tons since 
February. Of this England furnishes 50,000 tons, Germany 300,000, 
and Belgium 150,000. 


ux number of persons killed by railway accidents in 
America in April, May, and June last was 140 and of injured 1810, 
Accidents of other kinds bring the total of casualties up to 10,136, 
616 killed and 9520 injured, The numbers of passengers killed in 
collisions shows a marked decrease. 


Tuk Natal Government Railway Bill, published last 
week, provides for the duplication of the main line from Durban to 
Ladysmith. The Bill, it is expected, will be ape 5 opposed by 
the members who favour the alternative main line. In case of the 
Government's defeat, its resignation is probable. 


Or the 200,000 miles of railway now in existence in the 
United States 100,000 miles has been built in the twenty-two 
years since 1880, Of this addition of 100,000 miles, however, two- 
thirds was built in the first eleven years between 1880 and 189], 
and the remaining one-third in the eleven years since 1891. 


We understand that, on the recommendation of the 
agent of the East Indian Railway, the Government of India have 
sanctioned the condemnation of eleven engines, and twenty-four 
boilers, as being unfit for further use. There appears to be a 
great deal more to do in the same direction on the same system, 
says Indian Engineering. 


CotoneL YorKE, Local Government Board Inspector, 
made an inspection on Thursday of the new line of the London 
United Electric Tramways running through Twickenham town to 
Fulwell and the Teddington boundary. The line was opened for 
traffic on Friday, when through cars were run from Richmond 
Bridge and from Shepherd’s Bush. 


Iv is reported that the motor cars proshaned by the 
North-Eastern Railway Company are intended to be used with 
suitable trailer cars on the East and West Hartlepool section of 
the railway in pag This is a short section of line which is at 
present served by a ee A frequent train service, and is well suited 
for the experiment which the company propose to make. 


Tue finest narrow-gauge railway in Ceylon has been 
opened recently from Colombo to Avissawella, a distance of 
36} miles, on the be se gauge. This is better known as the first 
section of the Kelani Valley Railway, which is expected to be 
altogether 484 miles in length. The average cost of this line fully 
equipped is expected to be, according to a recent forecast, about a 
lakh of rupees a mile. 


THe present capacity of the Baldwin Locomotive 
Works is over thirty locomotives a week. When the new improve- 
ments and extensions are completed the capacity will be increased 
to thirty-six, and the present force of men will likewise be 
increased from 12,500 to about 15,000. The improvements are 
being carried out under the direction of Mr. 8. M. Vauclain, the 
general superintendent. 


Tue Board of Trade give notice, pursuant to Section 2 (1) 
of the Railway Employment (Prevention of Accidents) Act, 1900, 
that they propose to make a rule with respect to the subject of 
brake levers on both sides of wagons, being the first of the 
matters specified in the schedule to the above Act. Copies of the 
draft rule may be obtained at the offices of the Board of Trade, 7, 
Whitehall-gardens, 8.W. 


Tue Agent-General of Natal, Sir Walter Peace, has 
selected from amongst fifty-two applicants for the appointment of 
locomotive superintendent of the Natal Government Railways— 
in succession to Mr, Reid who has resigned—-Mr. David Hendrie, 
at present assistant locomotive superintendent of the Highland 
Railway at Inverness. The engagement is one for five years, the 
starting salary being £1000. 


THERE has just been constructed at the works of the 
American Locomotive Company an Atlantic type of locomotive for 
the Big Four line. The engine weighs altogether 83 tons, of which 
nearly 45 tons is carried on the four driving wheels. The boiler 
has 3340 square feet of heating surface. The simple cylinders are 
20hin. diameter by 26in. stroke. The driving wheels are 6ft. 6in. 
diameter, and the boiler pressure 200 lb. 


Tur Board of Trade has sanctioned new by-laws 
recently passed by the Leeds Corporation with regard to the carry- 
ing of excess tram passengers. ‘These by-laws legalise the carry- 
ing of excess passengers standing inside the cars, but not on the 
top. ‘*The express permission of the conductor”—a phrase 
employed in the new by-law—will be regulated by the decision of 
pes ——— committee. Standing on the top of cars is distinctly 
orbiaden, 


AccorpinG to a detailed report by the representative 
of the International Sleeping Car Company at a conference held 
recently at Paris, it may be estimated that the Siberian Railway 
will convey 28, first-class passengers annually, whi'st an 
approximate calculation by the same representative shows that the 
journey from Paris to Pekin vi@ Berlin, Moscow, Irkutsk and Ingkoou 
will occupy fourteen days. Atthe commencement it may perhaps 
be necessary to take twenty days. 


THE poll ofthe oe am ratepayers on the Corpora- 
tion’s Bill was taken last week, and the result was announced on 
Monday. The Bill, which is to be promoted in the next session of 
Parliament, is mainly concerned with the tramways, the corpora- 
tion seeking power to obtain control of them, not necessarily with 
the view of municipalising them, but to place the corporation in 
the strongest coulis position with any competing company which 
might approach them. The voting resulted as follows:—For the 
Bill, 15,139 ; against, 8558 ; or a majority of 6581. 


Ir is announced that Mr. W. L. Mugliston, the super- 
intendent of the Midland Railway Company, is to retire at the end 
of this ip Mr. Mugliston isa native of Repton, near Derby, and 
entered the Midland Company’s service as clerk at Derby. In 
February, 1871, when the working of goods and mineral trains was 
transferred to the superintendent’s department, he was placed in 
charge of the section having control of that work. He was 
appointed assistant-superintendent of the line in April, 1887, and, 
on the death of Mr. E. M. Needham in 1890, took up his present 
duties as superintendent-in-chief. 


Tue British Commercial Agent in Russia reports that 
the administration of the Chinese Eastern Railway Company has 
decided to issue through passenger tickets. The price and con- 
ditions of issue will be printed in Russian, French, German, 
English, and Chinese. The administration further undertakes to 
run quick trains with sleeping and dining accommodation three 
times a week as soon as regular traffic is established. The time 


oecupied in the journey from the station of Manchuria to Dalny 
pe from Dalny to Shanghai or 
ays. 


will be seventy hours, the 
Nagasaki taking about three 





NOTES AND MEMORANDA. 


Tue first steam trial of his Majesty's new sloop Merlin 
roved successful. The Merlin returned to Sheerness to prepare 
or a thirty hours’ trial. 


Tue battleship Bellerophon is to be commissioned at 
Devonport as a tender to the Royal Naval Barracks for the instruc- 
tion of stokers in the use of Belleville toilers, and she is to be fitted 
— one of the condemned boilers of that type from the cruiser 

ermes, 


As was anticipated, there has been a considerable 
financial loss in connection with the Wolverhampton Exhibition, 
which closed on Saturday. The attendance exceeded 14 millions 
and the receipts £77,000, yet the loss amounted to £31,000. No 
doubt the unsettled eather of the past summer is largely re- 
sponsible for the deficit. 


Durine October Scotch shipbuilders launched 27 
vessels, of about 49,699 tons gross, as compared with 33 vessels, of 
57,862 tons gross, in September, and 27 vessels, of 48,139 tons 
gross, in October last year. In the ten months Scotch builders 
have launched 258 vessels, of 406,449 tons gross, as compared with 
234 vessels, of 413,724 tons gross, in the corresponding period of 
last year. 


EnGuisH shipbuilders last month put into the water 
25 vessels, of about 49,340 tons gross, against 27 vessels, of 60,427 
tons gross, in September, and 28 vessels, of 92,546 tons gross, in 
October last year. For the ten months English builders have 
launched 231 vessels, of about 594,707 tons gross, as compared with 
234 vessels, of 801,659 tons gross, in the corresponding period of 
last year. 


Over two hundred motor cars took part in the Auto- 
mobile Club’s anniversary run on Saturday last to Oxford, a 
distance of 704 miles. The route taken was «/4 Hammersmith, 
Richmond Park, Staines, Ascot, Wokingham, Reading, Pang- 
bourne, Wallingford, and Dorchester. Only a single accident is 
reported. This was, unfortunately, of u serious nature. A 
tradesman’s cart at Reading attempted to cross the line of the 
= and the horse cullided with a motor car and was 

illed, 


A VALUABLE property of aluminium has, it is said, been 
discovered by Herr A. Bernhard, of Hamburg, namely, that of 
being able to sharpen cutlery. Though a metal, aluminium has 
the structure of a fine stone, possesses a fine dissolving power, 
and develops during the whetting process an exceediogly fine 
metal-setting substance greasy to the touh, while showing strong 
adhesion for steel. The knives in a short time obtain such a fine 
—— edge that even the best whetstone cannot ‘compete with 
the result. 


Peat gas has been employed as fuel at the Motala 
Steel Works, Sweden, for the t thirty years, originally for the 
puddling furnaces, and to a still greater extent, subsequently, for 
the open-hearth furnaces. Two large gas producers are used, from 
which the gas is led to the open-hearth furnaces through a con- 
denser designed for ridding it of some of its moisture. Although 
the peat gas is dearer than coal gas, it is used preferably in most 
Swedish steel works because of the insignificant amount of sulphur 
and phosphorus it contains. 


A RECENT report of the Minister of Public Works to 
the President of the French Republic contains information regard- 
ing the coal, iron, and other mining industries of France, from which 
it appears that the principal French coal basin, which is in the 
departments of the Nord and Pas de Calais, produces 20,000,000 
tons of the 33,000,000 tons mined in France annually. The 
extraction of coal in the Department of the Nord remains practi- 
cally stationary, while the production of the mines of the Pas de 
Calais is increasing annually. 


Or the two dry docks which have been in course of 
construction at Dalny since last year, one is now ready. This is 
the first dock built in the interests of Russia’s merchant service, 
such as it is, in the Far East. The construction of this dry dock 
throws some light upon Russia’s development of late in the Far 
East. The dock has been built in the comparatively short space 
of fiftéen months, at a cost of £44,000. On the other hand, the 
dry dock used by the vessels of the Russian navy at Vladivo- 
stock took several years to construct, and cost £440,000. 


Ove of the points for which the shipbuilding interests 
of Canada have been pressing petitions upon the Government has 
at last been conceded. This is the closing of the Canadian coasting 
trade against foreign-built vessels, whose only title to engage in it 
is a British register. Heretofore vessels, no matter in what non- 
British country built, were free to carry between Canadian ports 
if they were registered in the United Kingdom. Vessels that 
have been admitted on that ground are to continue in the enjoy- 
—* the privilege, but the right is not to be extended to other 
vessels, 


Tue Niagara Falls Hydraulic Power and Manufacturing 
Company has commenced the work of excavating on the site of a 
proposed new power station in the Niagara gorge. This new 
power house will be at the water’s edge a short distance down 
stream from the present station. The current from it will be 
transmitted to the new industrial centre now in progress of develop- 
ment and building at the north end of the city. In order tosupply 
the turbines of the new station with water it will be nec to 
extend the hydraulic caral basin some distance north of its present 
point of ending, but the company own ample land for all their 
requirements, 


In May last the engineer of the Thames Conservancy 
was instructed to report upon the cost of deepening the navigable 
channel of the river between London Bridge and the entrance to 
the Millwall Docks. After consideration of his report, which was 
presented in June, the Conservators have determined to dredge 
the river, so that there will be a depth of water at lowest spring 
tides of 14ft. between London Bridge and the Thames Tunnel, the 
channel being 200ft. broad, this being the greatest width possible, 
owing to the tiers, Below the Thames Tunnel the depth will be 
increased to 16ft. in a channel 300ft. wide. The cost of this work 
is estimated at £54,000. 


A PAPER was read before the Manchester Section of the 
Institution of Electrical Engineers on Tuesday, dealing with 
refuse destructors, by. Mr. W. F. Goodrich. The author stated 
that out of a total of 160 towns in Great Britain where destructors 
had been adopted, forty-five had decided to combine the destructor 
with electricity works, and the actual destroying capacity of the 
destructors adopted in combination with generating stations might 
be put at upwards of 1400 tons daily. Forty and even fifty units 
had been generated per ton of refuse destroyed over short periods. 
At Darwen over a period of a year thirty-three units had been 
generated per ton of refuse destroyed, and at Shoreditch over 
a similar period twenty units. 


THE scarcity of coal caused by the Pennsylvania strike 
has given a stimulus to a search for coal in Ontario, says the /ron 
Age. In the vicinity of Chelmsford, twenty miles north-west of 
Sudbury, a deposit of carboniferous material attracted attention 
some years ago, but a provincial geologist who examined it pro- 
nounced it uot anthracite, but anthraxalite. However, it was used 
for fuel by settlers and was found satisfactory, though the residue 
of ashes was large. A German geologist connected with one of the 
nickel companies operating in Algoma has examined it, and now 
pronounces it genuine anthracite. Picked pieces, it is said, have 
showa to contain 95 per cent. of fixed carbon, and portions mixed 
with quartz have yielded 65 per cent, 


MISCELLANEA. 


Tue cruiser Hyacinth left Plymouth on Tuesday for 
Portland for further competitive trials with the Minerva under the 
direction of the Boiler Committee. 


TE Admiralty have decided to invite private firms to 
tender for the extensive refit of the battleship Hood, recently 
returned to Devonport from the Mediterranean. 


Tue Hull City Council have passed a resolution 
authorising steps being taken to obtain sanction for a loan of 
£47,000 for the provision of a municipal telephone service. 


Asout 75 per cent. of the total imports of metal and 
machinery into Cuba last year came from the United States, 13 per 
cent, from the United Kingdom, and 6 per cent. from Germany. 


THE sewerage system of London now serves an area 
of 1404 square miles, and a population of 5,137,000. During the last 
fiscal year the net cost of maintaining the sewerage and sewage 
disposal works was about £240,000. 


Tse Dunkirk correspondent of the Standard writes 
that an automobile service is to be organised between Ostend and 
Dunkirk, ¢‘4 Furness. The needful improvements to the roads are 
expected to be completed by July next. 


Tue Tunbridge Wells Corporation propose to dispose 
of the municipal telephone service to the National Telephone 
Company. Although the proposal met with strong opposition on 
the part of some of the ratepayers it was carried at a meeting of 
the Town Council by 19 votes to 8. 


Tue Russian ambassador at Tokio is reported to have 
proposed to the Japanese Postmaster-General, for saving time, to 
send the European mails over the Manchurian line and across 
Siberia, and also that the sailings between Vladivostok and the 
Japanese port of Isouvonga be made more frequent. 


A LETTER has been forwarded to Mr. Henniker Heaton, 
which has only been twenty-six days in transit from China. The 
postmark is Shan-Hai-Kwan—‘‘ Mountain, Sea, and Fort,”—near 
Peking. The route taken was vid Siberian and Itussian railways. 
The ordinary time by -nail steamships is often forty-four days. 


Tuer Post-office authorities announce that they have 
‘virtually completed” their system of underground telegraph 
wires connecting London with Scotland. By the end of the pre- 
sent year it is hoped that underground communication will be 
completed between the metropolis and Liverpool and Manchester. 


A pEspatcuH has been received at the Board of Trade, 
through the Foreign-office, from H.M. Consul-General at Sofia, 
reporting that railway freights on petroleum imported by Varna 
and Bourgas have been reduced. This reduction favours Russian 
oils and tends to divert trade from Constantinople, Dedeagatch, 
and Salonica, and the Oriental railways to the Bulgarian ports and 
lines, 


At the Cumberland Petty Sessions held at Carlisle last 
Saturday, a motor-car driver was charged with driving a car at 
over 12 miles an hour on September 25th, and with not sounding a 
bell or other instrument when passing a van. When arrested the 
man gave a false name and address. He was fined £10 and costa 
for driving at too high a speed, but was not convicted on the other 
charge. 


A New York telegram states that the bridge which is 
being constructed between New York and Brooklyn has been 
damaged by fire. The fire started at the top of a tower on the 
New York side, 355ft. high. Two foot-bridges suspended from the 
main cables were destroyed. None of the great cables have been 
injured. Work on the bridge will be delayed for at least four 
months. 


Tue special committee appointed by the Clyde Trust 
to consider the river and harbour improvement met on Monday 
and resolved to widen and deepen the river, in order to meet the 
requirements of local shipbuilders, who have been invited to enter 
for new Cunarders, The work will be entered upon at once, and 
will occupy close on two years. The largest type of vessel, warship 
or other, will be able to navigate the river. 


REMARKABLE testimony to the business integrity of the 
Chinese is given in the latest consular report on China by Mr. J. W. 
Jamieson, who says that almost all European banks and mercantile 
houses in China conduct their business without having in their 
employment one single white man capable of checking in the 
slightest degree—be it even to the extent of reading simple 
numerals—documents submitted by native shroffs, concerning 
transactions running into thousands of pounds, 


New waterworks for Littlehampton were formally 
opened on Saturday by the Duke of Norfolk. The supply is 
obtained from the chalky soil at the base of the South Downs, 
about three miles from Littlehampton. There a well is sunk on 
the artesian principle, and two engines, each of 25 indicated horse- 
power, pump the water at the rate of 25,000 gallons per hour, up 
to a reservoir, whence it flows by gravitation into Littlehampton— 
a distance of about 24 miles. e total cost of the works has been 
£22,500, of which was contributed by the Duke of Norfolk. 


A MEETING of representatives of the South Russian and 
Polish ironworks was held recently in St. Petersburg for the purpose 
of founding a syndicate which will be known as ‘‘ The First Russian 
Company for Trading in Iron.” The agreement arrived at, and 
signed by everybody present, extends to all sheet iron which 
is not thinner than ‘‘ No. 25,” according to the Birmingham calibre, 
and to certain other kinds of iron the sale of which has suffered 
most during the industrial crisis. In addition to the South Russian 
and Polish ironworks the ironmasters of the Moscow district and one 
firm in the Urals have joined the syndicate, which will take the form 
of a joint stock company. 


“ Aut that glitters is not gold,” and on the other hand, 
not all that finds its way to the dust-bin is worthless. For instance, 
in Salford in one year 208,620 mineral water bottles, 15,700 other 
bottles, and 97 tons of broken glass, estimated to represent 
650,000 broken bottles, worth at retail rates, were picked 
out of the refuse at the destructors. The marked bottles were 
returned to the makers at ld. per dozen, while the other glass was 
sold for £150 to be used in making mortar. In Glasgow the Cor- 
poration issue bags to business houses for the collection of waste 

per, the contents being collected periodically. In this way 

8 tons of paper are collected weekly, and a profit of £200 per year 
realised. Solder is extracted from old tin cans found among the 
refuse, and is sold at a fair price. 


Tue annual gathering in connection with the Midland 
Institute of Mining, Civil, and Mechanical Engineers was held on 
Saturday at the Royal Victoria Hotel, Sheffie’d. Mr. H. B. Nash, 
the recently-elected president, delivered an important address on 
mining matters. At the Institute dinner, held in the evening, 
Mr. W. H. Pickering, in proposing ‘*The Mining Interests of the 
Country and the Coal Trade,” stated that the outpus in 1872 was 
about 123 million tons per year, whereas it was now 220 million 
tons. Mr. M. n, mauaging director of the Sheepbridge Coal 
and Iron Company, Limited, Chesterfield, proposed ‘‘ The Midland 
Institute of Mining, Civil, and Mechanical Kogineers, and the 
Institute of Mining Engineers.” As indicating the importance f the 
coalfields in the wealth and indu-try of the nation, he mentioned 
that in the district covered by the Institute nearly 30 milion tons 
of coal were raised yearly, 90,000 men were emp'o;ed, and 
‘ 15 millions of money were invested. 
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TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
ts that letters oy inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions. 
sm All letters intended for insertionin Tax Encinegr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof oy good faith. No notice 
can be taken of Yy icati 
4a Wecannot undertake to return drawings or manuscripts; we must, 
therefore, request corresp« ndents to keep copies. 


REPLIES. 


SUPERINTENDENT ENGINEER (Hull).—The type of motor car you describe 
is very old. It has nothing new about it save perhaps some details. 
There is no money to be made out of it. Power cannot be applied to 
advantage by the hands and arms. 

M. (Fez, Morocco’.—Thbe best and thickest part of the hide lies along 
each side of the backbone, and is used for all good heavy belting. The 
tides and belly are thinner and Jess close-grained, and are used for 
light and fur inferior qualities of belting. 

W. M. R. (Durham).—We have no knowledge of any book that would be 
likely to help you much, Probably as good a course as any would be 
to examine the drawings published in eur pages and in those of our 
contemporaries from time to time, illustrating engine-houses and 
works’ buildings. 

Concerned (Burnley) —We do not think you have read our legal corre- 
spondent’s article with care. Jhe terms are very precise, and definite 
information is given concisely as to the conditions under which 
patents are granted abroad. We have so far failed to understand the 
nature of your difficulty. 

R. W. H.—You do not give enovgh particulars ; but we gather that the 
action is to be continuous and automatic. It might be secured, if the 
arrangement permits, by ending the coil with a fairly long vertical 
tube, which would act as a chimney. If this would give too slowa 
circulation, resort would have to be made to mechanical means, pro- 
pellirg the air by pump or fan driven by an electric, clockwork, hot 
air, &c., motor. 

C. W. (Heaton-road).—We are, we fear, unable to advise you to advan- 
tage. It has been said that ‘‘ no one ever knows anything about any- 
thing,” which means that if you write a book on any subject you will 
find that the greater number of your readers can learn something 
from it, although to a select few it contains nothing instructive. You 
must use your own judgment. We may say, however, that we have 
no doubt that the manager of a foundry who has had a large experi- 
ence ought to be able to tell the wor'd much that will certainly be of 
use to the younger men. 

C. H. B.—That the gyroscopic effort of a turbine is as you suggest is 
beyond doubt, but whether it is of any consequence depends on its 
amount, and that, again, depends on the rate at which the ship pitches 
and ‘scends. To take your argument out of the region of mere specu- 
lation, it is necessary that you should give figures deduced from 
practice showing what the stresses produced by the turbine would be. 
There is no reason to believe that they would be other than most 
insignificant in the case of a large steamer. Data to the contrary 
won'd be interesting and valuable, and if you possess them we shall 
be happy to publish them with a view to eliciting discussion. 











MEETINGS NEXT WEEK. 

INSTITUTE OF MARINE ENotngEeRs.—Monday, November 17th, at 8 pm 
Paper, ‘‘Our Fuel Supply,” W. McLaren (Convener, Experimental 
Committee). 

Tae InstituTIon oF Junior EnoingEers.—Friday, November 21st. at 
8 p.m., at the Westminster Palace Hotel. Address on ‘lhe Preparation 
of Engineering Projects,” by the President, Col, Edward Baban. 

Tue InstituTION oF Crvit ENGINEERS.—Tuesday, November 18th, at 
8 p.m. Ordinary meeting. Paper to be discussed, ‘‘ Electric Tram- 
ways,” by Charles Hopkinson, Ber.ram Hopkinson, and Ernest Talbot. 

LivERPOOL ENGINEERING Socrety.—Wednesday, November 19th, at 


8pm. Paper, ‘The Training of Engineers under Practical Conditions 
and the kind of Engineering Works suitable for same,’ by Mr. James W. 
Tunstall. 


BIRMINGHAM LocaL SECTION OF THE INSTITUTION OF ELECTRICAL ENaI- 
NEERS.— Wednesday, November 19th, at 8 p.m., in the University Build- 
ings, Edmund-street (Physics Theatre). Address on ‘‘ Recent Progress 
in Electrical Engineering in Great Britain,” by Mr. Henry Lea. 

Norts-East Coast INsTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Friday, November 21st, at 7.30 p.m., in the Lecture Theatre of the 
Literary and Philosophical Society, Westgate-road, Newcastle-on-Tyoe. 
Paper, ‘‘ Fire-extinguishing Apparatus for Ships,” by Mr. John H. Beck. 

Tue INSTITUTION OF MECHANICAL ENGInEERS.—Friday, November 21st, 
at 8 p.m., in the Institution House, Storey’s-gate, St. James’s Park. 
Paper to be discussed, ‘‘Oil Motor Cars of 1902,” by Captain C. C. 
Longridge. Paper to be read, ‘‘ Recent Practice in the Design, Con- 
struction, and Operation of Raw Cane Sugar Factories in the Hawaiian 
Islands,” by Mr. J. N. 8S. Williams. 








DEATH. 


On the 8th inst., at 8, Brandon-terrace, Great Yarmouth, Jony AyRis, 
M. Inst. C.E., in his seventy-third year. 
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THE FRENCH NAVY. 


THE reduction in the personal equipment of the 
French Mediterranean fleet is regarded by some 
English political journals as an outward and visible 
sign of an improvement in the relations between 
France and Great Britain, and it is even suggested 
that as our neighbours have delicately shown their 
confidence in the friendship of England by practi- 
cally laying up their squadron in the Mediterranean 
during the winter, our own Government should not 
be behindhand in replying to this unexpected 
expression of international courtesy. Unfortunately, 
while it is true that the efficiency of the squadron 
has been temporarily diminished, it cannot be said 
that this is due to political causes. The explana- 
tion is purely a financial one, and is to be found in 
the necessity of cutting down expenses, so as to 
assist in the herculean task of bringing about an 
equilibrium in an especially unwieldy budget. The 
estimates for 1903 amount to 306,692,678f., which 
is practically the same as was voted during the 
present year; but, in order to prevent this figure 
from being exceeded, M. Camille Pelletan has found 
it necessary to adopt certain heroic measures which, 
however necessary they may be from a financial 
point of view, are certainly not calculated to re- 
assure the French public, who think that economy 


should be carried out in the various services and in! 





the cost of construction rather than in diminishing 
the efficiency of the fighting forces. The principal 
economies lie in reducing the number of men and in 
postponing the construction of the three battleships, 
for which contracts were entered into by M. 
Lanessan and were subsequently annulled by the 
present Minister. The total number of men in 
actual service on land and sea and in the reserve 
during 1902 was 48,252; but for 1903 this number 
has been reduced to 45,312. Of this latter total 33,667 
are on board, representing a decrease of 3585, and 
the only augmentation is in the reserve, which has 
been increased from 5435 to 6345. The land forces 
have been slightly reduced, and are now 5300. In 
the Mediterranean the equipment of the fleet has 
been diminished by one-third for a period of six 
months, beginning with November Ist. Under 
these circumstances it is not denied that the 
squadron would be utterly unprepared for any 
emergency—to such an extent, indeed, that when it 
left Toulon the other day for firing practice it was 
found impossible to carry out the usual exercises. 
M. Pelletan, however, argues that the same system 
of reducing the number of fighting men during 
winter has for years been carried out in the 
Northern squadron without any apparent incon- 
venience. But against this it is pointed out that 
the Mediterranean fleet is the first line of defence, 
and should always be in full fighting trim, especially 
in view of the fact that our fleet at Malta is invari- 
ably kept on a war footing. 

The reduction of the personal equipment has 
given rise to more protest in France even than the 
annulling of contracts for the three battleships, by 
means of which M. Pelletan has temporarily econo- 
mised 13,000,000f. ; and it is clearly absurd to seek 
any explanation for this under-manning of the 
Mediterranean squadron during the winter in a 
demonstration of friendliness towards Great Britain, 
though, of course, such a measure would certainly 
not have been taken had the Government not 
regarded the relations between the two countries as 
of a more satisfactory character than has been the 
case for some years past. 

M. Pelletan has succeeded in retrenching the 
expenditure within the limits of the grant which is 
allotted to him ; but he will, nevertheless, be called 
upon to give ample explanations in the forthcoming 
debate on the naval estimates, when he will find 
arrayed against him a formidable opposition who 
fear that the Minister has retarded the carrying out 
of the programme and prevented its completion 
by 1906, which is the limit assigned for its 
termination. 


SOME PECULIARITIES OF STEEL. 


THOSE who have paid attention to the more recent 
utterances of metallurgists know that certain hitherto 
accepted beliefs concerning steel are fast approach- 
ing the condition of tottering edifices, supported 
rather by faith than by knowledge. But it is also 
obvious that the unrest is accompanied by the out- 
break of controversy, and that the impartial man 
who desires to obtain sound knowledge concerning 
the peculiarities of a material with which he has to 
do daily, encounters at every turn utterances which 
are startling, contradictory, or both. How far the 
disputes which now exist, and the theories now 
held, really affect the operations of the engineer and 
the ironmaster it is not easy to say; but it is at all 
events certain that now and then trouble arises. 
Experts express their opinions or set forth their 
facts, and these are so far contradictory or puzzling 
that the conscientious steel maker or steel user may 
be excused if he is at one time vexed and anxious, 
and at another time disposed to regard the metal- 
lurgical chemist or the man with a microscope as 
a nuisance. 

Two or three prominent illustrations of the 
absence of fixed views concerning steel have 
recently cropped up. Many of our readers have, 
perhaps, forgotten Mr. Stead’s remarkable state- 
ment concerning annealing steel, made during the 
Diisseldorf meeting of the Iron and Steel Institute. 
Mr. Stead told his hearers in the most emphatic 
way that all the time-honoured theories of annealing 
were wholly wrong. Instead of it being necessary 
to let the steel cool down slowly, it is better to cool 
it down as fast as may be in air. The old theory 
was that the steel acquired during the process of 
forging or stamping, or rolling, or punching, a 
crystalline structure. By heating the metal to a 
good red heat, so much mobility was permitted to 
the molecules that, if only time enough were 
allowed, they would re-arrange themselves in an 
innocent combination which they would retain un- 
changed if cooling went on slowly. Mr. Stead 
shows that all this is wrong. The moment a high 
red heat has been reached, the crystalline structure 
disappears, and we may cool the metal rapidly with- 
out impairing its ductility. But, furthermore, he 
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maintains that this summary process turns out a 
far stronger and tougher material than the old 
method can give us. No one controverted Mr. 
Stead’s statements; no one was in a position to 
prove that he was wrong. No one, in a word, knew 
anything about the matter outside of the old cut- 
and-dry rules which have come down from father 
to son; but various persons have undertaken to try 
by direct experiment how far Mr. Stead’s method is 
trustworthy in practice. 

Another illustration is supplied by the conflict of 
evidence in the trial about the Bullfinch’s connect- 
ing-rods reported in our last impression. We fancy 
that most engineers who looked at the drawings 
which we have published will say with us that the 
rod broke because it was not strong enough. But 
experts were called and examined to prove on the 
one hand that the steel was bad, and on the other 
hand that it was excellent. Two experts flatly 
contradicted each other on this point. The question 
turned on the appearance of the steel under the 
microscope. One authority said that the structure 
implied weakness ; the other maintained that it did 
nothing of the kind. What is the engineer who 
buys and uses steel to make of evidence of this 
kind? Is it not probable—nay, is it not inevitable 
—that he will regard microscopic investigations of 
structure with contempt? If, however, he turns to 
the testing machine for a rest for the sole of foot, 
he will be disappointed. It is beyond all question 
that the testing machine may give indications of 
quality which are wholly untrustworthy, and even 
now some of the more advanced metallurgists are 
beginning to say that to test a sample of plate, or a 
bar, or a rail, can tell us nothing outside the piece 
of metal actually stressed. 

The latest development of controversy about 
steel is supplied by a discussion which followed the 
reading of a paper on “ Segregation in Steel Rails,” 
before the Society of Enginers, by Mr. Andrews. 
Mr. C. H. Ridsdale, of the North-Eastern Steel 
Company, Middlesbrough, was one of the principal 
speakers, and he went so far as to say that the 
segregation which Mr. Andrews regarded as a most 
serious defect was rather a valuable feature than the 
reverse. Mr. Ridsdale remarked, in the first place, 
that notwithstanding Mr. Andrews’ alarmist 
views, he had not adduced a single example of 
a catastrophe due to segregation, and he went 
on to add something which tends to upset 
received notions concerning the part played by 
phosphorus and other impurities in steel rails. 
He pointed out that the amount of impurities 
described as segregates were only what the whole 
rails frequently averaged in other countries than 
England. He had referred to this in ‘The 
Correct Treatment of Steel’”—Journal Iron and 
Steel Institution, vol. ii., 1901, page 58—-where he 
had shown that in an abstract from tables in the 
report of the Rails Commission, and also from a 
later abstract of other tables in the same report— 
in which he had grouped the impure rails with 
"124 per cent. phosphorus, the medium pure with 
only ‘07 per cent., and the pure with only -044 per 
cent.—the impurer rails had 20 per cent. longer 
life, whilst the wear per year was 20 per cent. less, 
and the “ton-foot’’ drop test borne by the rails, 
not new, but after long service—seventeen years for 
the impure and only fourteen years for the pure— 
was, nevertheless, correspondingly greater. Again, 
Herr Dormus, engineer of the Austrian State Rail- 
ways, had, as a result of long experience of 
actual practice found that rails with impurities 
as great as in the segregates referred to by Mr. 
Andrews—-11 to ‘15 per cent. phosphorus—had 
stood twenty years’ use and 102,000,000 tons 
traffic, and not a single rail had broken; whilst purer 
rails, with only -07 per cent. phosphorus, had only 
stood eleven years and 80,000,000 tons traffic, and 
had worn very badly and many of them broken. 
Their experiments at the N.E.S. Company’s 
works showed why this was. They had often 
cut out the segregated impure portions and 
subjected them to bending tests, as compared with 
the pure portions, and found the former no worse, 
generally better and tougher. Some of these he 
had described—Journal Iron and Steel Institution, 
vol. i., 1897, in a discussion on Baron Juptner von 
Jornstoffs paper on “The Influence of Phos- 
phorus.” This greater toughness, too, it should be 
noted, was found in spite of the elongation often 
being less. Mr. Ridsdale exhibited a sample of a 
piece of rail in which the central portion of a rail- 
head—which Mr. Andrews had shown was impurer 
than the outer portion—had bent through 68 deg. 
without cracking. The outer purer portion had 
broken when bent—with the skin inward for fair- 
ness—through only 64 deg. Then the portion at 
the junction of the web with the head, which part 
Mr. Andrews had warned them was particularly 
dangerous, had bent through 92 deg. 

There is only one practical or acceptable method 


of reconciling differences of opinion and contradic- 
tions of statement such as we have set forth; it is 
that steel is peculiarly susceptible to the influence 
of the conditions under which it is used or tested. 
It is, we think, likely that this aspect of the matter 
has not received the attention it deserves. We 
have not space now to dwell on it at any length, 
but we may cite an example of our meaning supplied 
by Mr. Ridsdale. If the segregations to which Mr. 
Andrews referred made their appearance in the 
web of the rail near the neutral axis they could 
have no effect of any kind. The rail would be none 
the worse; but if they appeared in a bar under 
tension they might be of importance. In the rail 
there would be no stress on the defective metal, 
in the bar it would be subjected to the same stress 
as the remainder of the section. 


LIQUID FUEL FOR WARSHIPS. 


A speciAL Board was appointed some months 
ago by Admiral Melville, head of the Bureau of 
Steam Engineering, to experiment with liquid fuel in 
the United States navy and report on the results 
obtained. The first report of this Board is made 
public in Admiral Melville’s Annual Report to the 
Secretary of the Navy. In another page we give 
its principal facts. It contains a great deal of 
interesting matter, although it is curiously in- 
conclusive in important respects. The general 
impression which it conveys is that, however clever 
and able American inventors may be in other 
respects, as regards their dealings with liquid fuel 
they knew next to nothing until they began to work 
for the United States navy. The report is very 
definite on this matter, and it is also very precise in 
asserting that the claims of the various inventors have 
not been realised. Thus one man asserted that a 
single burner constructed on his patent would get 
all the steam out of a boiler that it could possibly 
make. On trial it was found that no fewer than 
six burners were needed. Whereas, again, it was 
claimed that 11b. of oil would evaporate 18 lb. of 
water, the best result obtained by the Board, or, 
rather, by the inventor working for the Board, was 
only 111lb. Nor are we surprised at this when we 
find that the analysis of the oil used gave a 
theoretical evaporative efficiency of only 19,481 
B.T.U., as compared with about 14,500 of good coal. 
Nor is it to be supposed that the oil was inferior. 
On the contrary, we are told that it was Texas oil, 
supplied by the Standard Oil Company, which oil 
has recently been stated to be the best in the world; 
nor is there any reason to believe that its calorific 
efficiency was reduced by the presence of water, for 
it appears that at least two of the more volatile 
hydrocarbons had been “cracked” off, so that 
it was almost certain the water must have been 
removed. 

It is stated in the report that endeavours have 
been made for forty years to use liquid fuel in the 
generation of steam with very indifferent success, 
and we can very well believe that this is true. It 
is none the less certain that the best means of using 
it instead of coal on board warships has still to be 
settled. We may perhaps clear the ground by 
saying that unless, as sometimes happens, there is 
enough water in the oil to extinguish the fires, there 
is no difficulty in burning oil and making steam. 
But more, much more, than this is needed. The 
fuel must be burned safely, with cleanliness, without 
noise, without making smoke, and with economy. 
We have here a complex set of problems, to the 
solution of which the American Board has addressed 
itself; and although we learn that they have arrrived 
at the conclusion that all that is necessary can 
be done, we find no evidence in the report 
that it has actually been done. Much of the 
information supplied is old; none of it is new any 
further than that it details the results obtained with 
some particular burner. A multitude of experiments 
were tried, and as each one was, in a sense, novel, 
the statement of results is so far necessarily new ; 
but even in this respect the report is not very im- 
pressing. The principal conclusion arrived at is 
that in efficient atomising we have the key of the 
position. In a word, nothing good can be done 
without it, whereas efficient atomising will cover 
many sins: in the apparatus. Various inventors 
appear to have been amazingly ignorant on this 
point; and we gather that far from the inventors 
teaching the Board, it was, as a rule, the inventors 
who learned. “Up to the present time,” says the 
report, “ no firm has been able to tell the Board the 
best manner in which their device should be 
operated. In fact, the details of installation of 
every burner yet tested are quite different when 
completed from that projected at the beginning of 
the test. The two or three days that are given to 
experimental trials invariably furnish surprises to 
the inventor. Probably no better illustration could 





be given of the lack of definite knowledge in regard 


———— 
to the correct way of operating burners than } 
been shown during these experiments.” m 

No doubt much of the trouble has arisen from 4 

: Pon ; @ 
circumstance that it is a very different thing 
experiment with a small land boiler and to generate 
2000 horse-power under the conditions prevailing in 
a warship. It is not necessary to go into — 
details of the effects produced by modifying 44 
calorimeter of the boiler or changing the position af 
the nozzles of burners. All these things are 
swamped in the question of atomising. There ar 
four different systems in use, viz., atomising with 
cold air, atomising with hot air, atomising wit) 
saturated steam, and atomising with superheated 
steam. We gather from this report that the 
second and last methods are the best, so far ag 
securing good combustion, economy, and efficieney 
are concerned. But, on the other hand, the ugg 
of steam in any way means the loss of fresh 
water that cannot be spared, and the waste of fuel 
in evaporating water to make the atomising steam 
The Board effectively demolish the theory that 
the steam will be decomposed and its hydrogen 
burned, pointing out that anything that enters the 
furnace as steam must leave it as steam up the 
chimney, no matter what changes are wrought jp 
the furnace. It appears to be settled that com. 
pressed air must io used, and against this it js 
urged that the air compressors are heavy affairs, and 
will occupy room that cannot well be spared. [f 
the oil is efticiently atomised, the process of com. 
bustion will go on uniformly through the whole 
furnace space, and there will be few or no zones or 
centres of intense heat which are very destructive 
to a boiler. On this point some curious results 
were obtained. Thus, it was found in one experi. 
ment that the right-hand side of a furnace always 
became much hotter than the left, as the result, 
apparently, of a very small deflection of a nozzle, 

Those who have had any experience with oil fuel 
know that it is surprisingly difficult to burn it with. 
out waste and without smoke. It requires a large 
supply of oxygen, and this is not “aa available in 
an oil-fed furnace. In few words, the oil is continu- 
ally putting itself out by preventing the access of free 
oxygen to the incoming fuel. If we try to lighta 
piece of paper at the top of a lamp chimney, it will 
be found that the paper may smoulder, but is will 
not flame ; there is no free oxygen at the top of the 
lamp chimney. Mr. Holden, for this reason, has 
found it of the utmost importance so to fix the level 
at which his burners deliver into the fire-boxes of 
locomotives that plenty of air coming up through 
the bars can be had. If there is much flame below 
the burners, then smoke is produced. 

It is not quite clear that liquid fuel would in any 
case be suitable for use on board men-of-war. It is 
true that the range of a ship’s operations might be 
increased, and the labour in the stokeholds greatly 
diminished. But it remains to be seen how and 
where the oil is to be carried. It is freely admitted 
that in a fighting ship it cannot be carried in tanks 
taking the place of the ordinary bunkers. That 
would simply be to court destruction. It seems, 
therefore, that liquid fuel must be stored in the 
ship’s double bottom, and thence pumped up for 
service to the boiler-rooms. But the report says :— 
‘‘ As the petroleum vapours are quite heavy, it may 
be a difficult matter to free these compartments of 
explosive gases, especially when the compartments 
are partly empty. By reason of the great number 
of electrical appliances in use on board a warship 
thousands of sparks are likely to be caused, any one 
of which might cause an explosion and set the oil 
fuel on fire. In view, therefore, of the more difficult 
conditions under which the oil will have to be 
carried in the naval service, the structural features 
are certain to have an important bearing upon the 
question as to whether or not an oil installation is 
possible in large ships of war.” The final conclu- 
sion of the Board is that at least one third of the 
torpedo boat flotilla should be fitted to burn oil in 
order that further experience may be acquired at sea 
under warlike conditions. 

In many respects this report is an endorsement 
of our views on the subject of liquid fuel. When 
oil is comparatively cheap and coal is very dear, 
then there can be no question that the example of 
the Shell Line in this country may be followed 
with great advantage. Yet good coal at 12s. 6d. a 
ton in the bunkers is very hard to beat. But the 
question must be studied on different lines for the 
Navy ; and while there is not a little to be said in 
favour of oil fuel, there is also a very strong case 
against it. At all events, the British Admiralty 
need not be afraid to wait until the results of 
American experience are available before doing 
anything to introduce liquid fuel into our own war- 
ships. Nothing has so far been done at the other 
side of the Atlantic that has not been equally well 
done here, in the ships of the Shell Line, by Mr. 





Holden and by Mr. Henwood. Finality has not 
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hed yet; but England has so far kept 
at me pst country in the art of burning 
figuid fuel to the best advantage. 


COLONIAL MARKETS. 


Tux last published letter from our Special Com- 
missioner, Who is studying the prospects for British 
engineering in our South African Colonies, was 
devoted solely to answering questions put to us by 
correspondents. Although our object at the present 
moment is to direct attention in particular to one 
of his answers, we may take this opportunity of 
repeating our invitation to engineers and merchants 
to ask us for information on any point connected 
with the engineering trade of South Africa. It is 
evident that whilst our Commissioner may cast his 
net widely for information, he is yet likely enough 
to allow things to escape him which may be of 
importance to some section of our readers. 

Our Commissioner has laid stress more than 
once upon an aspect of colonial engineering which 
demands the instant attention of our home manu- 
facturers. He has shown that for a certain class 
of work the cheaper products of our competitors 
secure a market which our better made and more 
expensive goods fail to attract. In our last issue 
he explained that the American windmill is used 
almost exclusively in Cape Colony, because it is 
cheaper than the British mill. The importer can 
obtain a 12ft. American mill, with a 30ft. tower, 
for something under £20, and he probably sells it 
retail for not more than £25. The retail price of a 
similar mill in this country would be on the 
average nearly double this figure, and even allowing 
an ample margin for discount, and so on, it is per- 
fectly obvious that the price is still greatly above 
that of the Transatlantic mill. Why the latter 
should be so much cheaper is a point well worth the 
study of engineers who manufacture this class of 
machinery. Our Commissioner gives, we think, 
only half the answer when he says the “mills are 
not so well made as the British.” The other half 
is to b3 found only in America. We are not in a 
position to say with certainty, but judging by other 
instances of which we have knowledge, we shall 
not be far wrong in believing that the home 
American market is made to pay for the reduced 
price to the foreign market. That is, however, 
neither here northere. The British manufacturer’s 
business is to undersell the American if he can, and 
it will be worth his while to study how that end is 
to be reached. Our Commissioner in an earlier 
article reported a conversation with an importer, to 
which reference should be made in this connection. 
The importer remarked that he would, in spite of 
its greater price, be willing to purchase the British 
mill on account of its better make, if he could 
come to terms with the British manufacturer, but 
this he had found it impossible to do. The manu- 
facturer asked for a guarantee for a very large order 
before he would agree to adapting his design in 
certain particulars to colonial requirements. We 
are naturally not in possession of all the facts, 
but as the case stands it appears that the 
manufacturer was unwise in not meeting the wishes 
of the importer. He would have gained a footing on 
the market of the value of which his foresight should 
have told him. The colonial sales might, were the 
market developed, reach a very big figure. That is 
the point the British maker has to keep before 
him, and to secure that market it must be 
his endeavour to produce an article, be it a windmill 
or anything else, which meets the requirements of 
the colonist, and can be sold at a price which 
appeals to him. How this is to be done we must 
leave to the maker; that it can be done we have 
little doubt. It must mean the rejection of every- 
thing approaching finish or refinement in parts 
where they are not absolutely essential; castings 
must be left almost as they come from the sand 
except for a coat of paint; on rolled bars the only 
work must be the punching of rivet holes and the 
galvanising ; gearing should be cast, not machined, 
and shafting turned only where it moves in a bearing, 
and not there if good rolled stock is sufficiently 
accurate ; cast iron must be used in place of brass 
wherever possible. The roughness of the completed 
product, even its inefficiency, are of less importance 
than its price. There is one point which we gather 
from colonists demands the attention of the designer, 
that is the provision for oiling. If it were possible 
to obviate by some very cheap mechanical means the 
hecessity of climbing the tower to oil the upper gear- 
ing it would probably be favourably received. 

We have spoken only of windmills, but of 
many other things the same remarks might be 
made. There are times when it is absolutely neces- 
Sary to repress the tendency innate in every true 
engineer to make a thing thoroughly good, and that 
time is reached when things are made so well that 
there is no demand for them—and that appears to 


be the present position of the windmill trade in South 
Africa. It would, we imugine, well repay some of our 
manufacturers, if they have not already done so, to 
obtain an American mill to take lessons in how 
cheaply a thing may be made and yet work. Much 
as we may regret it, that is a desirable consumma- 
tion in a certain class of export goods. 


—__ -—- ee — —- ——— 
ELECTRICAL UNDERTAKINGS. 


Wiruin the last few days important announcements 
have been made concerning electrical undertakings. We 
are enabled to state that the Metropolitan Railway 
Company has placed its contracts for the plant required 
to work its line by electricity instead of steam loco- 
motives. The dynamos will be driven by steam turbines. 
Contracts have been settled for the generating station, 
which will supply current for, as a maximum, forty trains 
running at one time. This is equivalent to about 
4,000,000 train miles per annum under the conditions of 
Circle running. Contracts have also been signed for the 
sub-station machinery, the conductor rails, and the main 
buildings at Neasden, and work has already commenced. 
Tenders have been received and in part accepted for the 
rolling stock, which will be, it is almost needless to say, 
of the most modern type. The speed will be much aug- 
mented. The turbo-generators are each to be of 3500 
kilowatts capacity, and will supply current at 11,000 
volts, which will be let down by rotary transformers at 
the sub-stations to 600 volts continuous current for the 
trains. In due time we shall give our readers full 
particulars of the plant. Another very important under- 
taking has made great progress; we refer to the Clyde 
Valley power scheme. Those who are interested in the 
fortunes of the various power schemes that have been 
brought forward in the last year or so will remember the 
fight between the two big Scottish schemes, the Clyde 
Valley and Caledonian, which supplied the one topic of 
interest of the 1901 session, as far as power Bills were 
concerned. These two proposals were essentially the 
same, both being promoted with the object of supplying 
power in the region of the lower Clyde, the only 
important difference being that the Caledonian scheme 
was to include several hundred square miles of the Burns 
country in Ayrshire. The contest was carried on in a 
most vigorous and uncompromising manner, and eventu- 
ally the Clyde Valley scheme won, as it was more power- 
fully supported and less unwieldy than the Caledonian, 
which preferred death to the suggested compromise. 
The area included in the scheme is some 700 square 
miles, comprising by far the most important industrial 
district in Scotland. It contains upwards of a thousand 
works of all kinds, such as iron and steel works, ship- 
building yards, coal pits, and chemical works; some of 
these alone will use more power than a small municipality 
would take for lighting purposes. Much opposition was, 
as usual, encountered from local authorities, who objected 
to the company becoming an authorised distributor ; and, 
after much discussion, Glasgow, Partick, Pais'ey, Govan, 
Port Glasgow, and Hamilton had to be cut out of the 
Bill. Three generating stations are to be built at 
Motherwell, Yoker, and Crookston respectively ; the two 
former are to be of 10,000 kilowatts and the latter of 
5000 kilowatts capacity. As the demand for power in 
the Motherwell and Yoker districts is already great, sites 
have been secured, and the work of providing a first 
instalment of 4500 kilowatts in each station is being 
pushed forward. The British Westinghouse Electric and 
Manufacturing Company, of London and Manchester, 
has secured the contract for this plant, which, with the 
distributing cables and sub-stations, will cost about 
£500,000. The generating sets will consist of Westing- 
house vertical slow-speed engines of 2500 horse-power 
each, coupled to 1500-kilowatt Westinghouse three- 
phase alternators. There will be six of these sets, three 
in each station. The company has already received 
promises of support from a large number of the great 
works in the vicinity. It will also afford a ready and 
economical supply of electricity for tramways or sub- 
urban railways in and around Glasgow, which, if they are 
to be retained at all, must be operated electrically. By 
generating on a large scale, the company will be enabled 
to supply current at a price which will make it com- 
mercially impossible for manufacturers to generate their 
own current. The authorised capital of the company is 
£900,000. At present the subscribed capital is £600,000 
in ordinary shares. It is expected that the Motherwell 
and Yoker stations will be in operation in about eighteen 
months or two years. 


THE CLYDE AND THE NEW CUNARDERS. 


Tue Committee of Management of the Clyde Naviga- 
tion Trust charged with the matter of considering the 
requirements of shipbuilders in the upper reaches of the 
river for greater width and depth of water have now, 
through the general manager, Mr. T. R. Mackenzie, given 
definite assurance of the Trust’s readiness to meet these 
requirements in respect at least of greater depth. In 
letters, almost identical in terms, to the Fairfield Ship- 
building Company and to John Brown and Company, 
Clydebank, the secretary says :—“ Regarding the improve- 
ment of the navigable channel of the river, which you 
deem necessary, to enable vessels of 750ft. by 78ft. beam, 
and drawing not exceeding 29ft., to proceed to sea in one 
spring tide in favourable weather, I am now directed 
by my trustees to state that while they are not prepared 
to undertake the whole of the extensive operations to 
which you point, they will do their utmost to carry on 
the improvements now in progress, with the view of 
providing within two years a minimum depth, two hours 
before high water at Glasgow, of 30ft. of navigable 
channel from Fairfield seaward.” The navigable channel 





of the Clyde at present has throughout its length of 


15 miles or so below Fairfield an average depth, in any 
one tide, of 26ft. 8in. The shipbuilders’ request for at 
least 29ft. is based not merely on the probability that 
one or both of the new Cunard liners may be built on 
the Clyde, but also on the needs of vessels for the 
British Navy which are now in course of construction. 
At Clydebank, for example, a battleship is now on the 
stocks which will require at least 28ft. to float her safely 
to sea. The projected Cunarders will have, when light 
and floating on even keel, a draught of 29ft. The 30ft., 
therefore, proposed by the Trust is not too much to 
ensure perfect security in navigating the coming 
leviathans. The most formidable obstacle the Trust has 
to deal with in the deepening of the channel is the 
ridge of hard rock across the bed of the river at 
Elderslie, a little above Renfrew. In 1886, after six 
 smasgal operations in blasting and dredging, there was a 
ow-water depth over the rock of 20ft. In 1891 it was 
resolved, as part of a programme of river improvement 
then instituted, to remove still more of the solid 
obstacle and secure a low-water depth over the rock of 
26ft., but this aim, owing to the recent pressure brought 
to bear on the Trustees by hard facts more than by 
shipbuilders’ fancies, is now enlarged to the contemp!a- 
tion, and, it is hoped, the realisation of a 30ft. clearance 
over the troublesome barrier, two hours before high 
water at Glasgow Harbour. 
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A Treatise on Surveying. Compiled by Reatnatp E., 
Mippteton, M. Inst. C.E., Osperr CHapwick, C.M.G., 
M. Inst. C.E., and J. Du T. Boats, Colonel, late R.E. 
In two parts. Part II. London: E. and F. N. Spon, 
New York: Spon and Chamberlain. 1902. 

THis volume may be regarded as a more advanced 

treatise on the subjects included in the First Part. Its 

range is so extensive that it embraces several chapters, 
dealing with problems and operations which can scarcely 
be fairly said to fall within the ordinary province of the 
surveyor. In the opening chapters “‘some modern and 
special instruments not generally possessed by surveyors’ 
are described, and their use explained. Of such are the 
telemetric telescope, the subtense theodolite, the cleps, 
and the omnimeter. In comparison with the telemetric 
telescope, the subtense theodolite will give better and 
more accurate results. On the one hand, it is easier to 
intersect a well-defined object with a movable wire than 
to read a graduated staff. On the other hand, to obtain 
the apparent distance with the subtense instrument, 
calculation is required, whereas with the telemetric tele- 
scope an apparent distance is read at sight in a way 
which under ordinary conditions is sufficiently accurate 
for practical purposes. Notwithstanding, therefore, the 
greater accuracy of the subtense principle, the tele- 
metric is more generally used. The section, devoted to 

“ Tacheometeric Surveying,” including field and office 

work, will repay perusal. 

In the measurement of base lines in our own great trigo- 
nometrical surveys, as well as in those of other countries, 
measuring implements of steel, wood, and glass have 
been employed. More recently, especially in the United 
States and in the Colonies, steel bands have been substi- 
tuted for the link chain. It is claimed for the former 
that they do the work with greater rapidity and accuracy 
than the older implement. The steel band will not be a 
complete success so long as it is liable to twist up on 
itself. In the chapter on “Railway Curves” the usual 
methods for setting out curves both above ground and in 
tunnels are given. The remarks respecting transition 
curves, or curves of adjustment, together with a very 
neat and simple method of interpolating them between 
the “straight” and the main curve, are well worth 
attention. 

A short section is added on spherical trigonometry. 
Chapters follow on the figure of the earth, preliminary 
investigations and problems in physical and practical 
astronomy, and the determination of latitude, time, and 
azimuth. With regard to the “figure of the earth,” 
which is discussed, the authors remark, “the object 
of this section is mainly suggestive, and no attempt has 
been made to give full information as to the methods to 
be adopted.” 

The gauging of streams and rivers is a short, practical 
and useful addition to the contents of the book, though 
perhaps the measurement of running water is scarcely 
a branch of surveying. In connection with the subject 
of marine surveying, some remarks are introduced 
regarding the general character of tidal phenomena, 
without entering more fully into this rather abstruse 
question. The object of the chapter is to instruct the 
surveyor as to the general character of the phenomena 
which he may expect to observe in the course of conduct- 
ing marine surveys, and to the observations which are 
necessary in order to determine mean sea level. The 
reason which influenced the writers in approaching the 
subject of tidal motion is that in many parts of the world 
the simple rules for the prediction of the times of high 
and low water given in works in navigation, which 
suffice in British waters, are utterly useless. This 
chapter, as well as the preceding relating to surveys of 
coast lines, harbours, and roadsteads, belongs strictly to 
the duties of hydrographical surveyors. 

The volume is well illustrated and well got up. Tables 
for facilitating computations accompany both the body 
of the text and the appendices, and Part II. forms a 
befitting companion and sequel to Part I. 
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BLAST FURNACE CONSTRUCTION 
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THE DESIGNING AND EQUIPMENT OF! ! | 


BLAST FURNACES. 


By Jno, L. STEVENSON, 
No, ¥.* 

THE ironworks estimate given in THe ENGINEER for 
October 24th, as well as the following one, will be useful 
for reference, being as nearly as possible cost price, with 
25 per cent. added in the case of the 15ft. by 7Oft., and 
17ft. by 75ft. furnaces, and 20 per cent. added above cost 
price to the 18ft. by 80ft. furnace plant. Local circum- 
stances may require some little alteration, owing to 
carriage or freight, but otherwise the estimates will be 
found of good fair value. 


Estimated cost of Ironworks of Two 18ft. by 80ft. Furnaces. 





16 Columns and base plates 
2 | Wrought steel mantels 
2 Furnace casings, downcomers, 
catchers, and bleeders 
Platforms, guards, and roofs 
2 | Circular mains 
Hot-blast mains, cold-blast mains, bosh 
cooling plates, tuyere arch coolers | 
Dam p’ates and cast iron jacket plates, | 
bosh bands, and feed and waste water 


| = «2.4 
dust 4,605 11 0 


6,568 0 0 


pipes 
16 | Goose necks and tuyere pipes 
16 | Bronze tuyeres | 
2 | Bronze slag tuyeres 3 
2 + Bronze slag arches J 
Water fittings, bolts 
Bells and hoppers 
Fire-bricks in two furnaces, downcomers, 
clay red bricks, and laying 
8 | Stoves, 20ft. by 65ft., including’ casings, | 
valves, bricks, clay, and bricklaying J 
2 Stove chimneys, 6ft. by 150ft. 

24 Boilers, 54in. by 34ft., with two 18in. flues, > 
and including hangers, breeching pipes, | 
gas burners, fronts, bricks, clay, mortar, { | 
and bricklaying | 


al 
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| 1,122 
9,630 
19,750 
2,266 
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13,560 15 0 





* No, IV. appeared October 24th, 
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Etna near Pittsburgh US. 
Remodelled 1884 


Fig.” 37 


Furnaces, 
Constructed /876. 


Boiler chimney, 12ft. by 200ft., including 
plates, rivets, cast iron, fire-bricks, clay, ; 

| and bricklaying 
2 | Skipp charging 


2,137 10 0 


apparatus, including 
| girders, gear, top of furnace, hopper | 
| cover pulleys and ropes, bottom we 
loading apparatus, and two engines 3 
6 | Blowing engines, 36in. by 84in. by 60in >| 
including foundations, bolts, and erect- ; 4,750 0 0 


J 
| 


_ 


4,216 0 0 


| ing 

Circulating pumps 
| Boiler feed pumps 
| Feed-water heaters, with all steam 

water fittings 

Stand pipe water tank, 12ft. by 60ft. 
| Buildings 

Engine-house with crane 

Cast houses 

Boiler-houses 

Stock-house 

Pump-house 

Sundries 

72in. butterfly valves 

27in. slide valves 

30in. snort valves 

Hot-blast regulating valves and pipes 

30in. cut-off valves 

10in. gas escape valves 

Overhead gas mains, chimney flues, gas 

flues to boilers and manholes 

bricks, 


3,641 5 0 
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287 10 0 


14,661 0 0 
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675 10 0 


3,840 10 
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| 
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0 
and\! 19960 5 0 
and | | 932 12 0 

2,065 0 0 


Excavations, foundations, 
bricklaying 

Paint, painting, tools, coal, timber, 

| fares j 

6 | Slag ladles, metal troughs, slag troughs, | 

Is, &e, J 


—, 


105,494 8 0 
00 


1 |Reservoir, as per details ; 


| 
ee ee 
| 109,244 8 G 

£090 yards of railway sidings at 26:. per) | 


| , 
yard, including points and crossings f 6,500 0 0 








(£115,744 8 0 





~ Cubical capacity of each furnace, 12,560 cutie feet ; make per 
annum, 105,500 tons, or approximately 290 tons per day, being 


‘ about 43 cubic feet of capacity to the ton of iron per day. 


















| loading up. 
ing separately—steam cylinders, 42in. diameter ; blowing 


| double-flued boilers with Galloway tubes. 


| to each furnace. 


| N, electric power-house. 
| and loading machine. 
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The plan—Fig. 36—shows a furnace plant equal to an 
output of 360 tons per day from both furnaces. The 


| works comprise :—A, two furnaces, 16ft. by 70ft., capable 


of producing 180 tons each per day when equipped as 


| follows, and worked by steam raised by waste gas. B, 


two pig beds, with cast house to each, both cast houses 


' being provided with an electric travelling machine for 


stripping beds and carrying the pigs to breaker or for 
C, four high-pressure blowing engines work- 


cylinders, 84in. diameter; stroke, 48in.; revolutions, 40 
per minute; being equal to a duty capacity of 87 tons 
each at that speed, four water heaters. D, sixteen 
E, eight hot- 
blast stoves, 18ft. by 60ft. F, downcomers and dust 
catchers. G, two stove chimneys. H, two water tanks 
or stand pipes, 16ft. diameter, 50ft. high. I, two pipes 
and valves for automatically regulating the hot blast. 


| J, two charging inclines worked by electricity, and having 
| skep loading apparatus at the bottom, also worked by 


K, ladles for molten slag with carriages, two 
L, bunkers for coke, ore, and limestone. 
M, pump-house and pumps both for feed and supply. 
O, pig breaker. P, stripping 


electricity. 


16ft. by 7Oft. furnace plant, equipped with Thwaite- 
Gardner gas engines, each of 150 tons capacity.—Fig. 38, 
page 475. A, two furnaces, 16ft. by 70ft., for producing 300 
tons per day. B,two pig beds, with cast house to each, pro- 
vided with electric travelling machine for stripping beds, 
carrying pigs to breaker, loading up, and for manipulating 
tap-hole gun. C, two gas engines, each equal to a duty 
of 150 tons, of the Thwaite-Gardner type, as manufac- 
tured by Blast Furnace Power Syndicate. D, Gas puri- 
fying appliance of the Thwaite-Gardner system, known 
as the static process, where the consumption of water is 
very small. E, eight hot-blast stoves, 18ft. by 60ft. 
F, downcomers and dust catchers. G, two stove chim- 
neys. H, one water tank, 20ft. by 60ft. I, two pipes 
and valves for automatically regulating the hot air. J, 
two charging inclines, electrically worked, with skep 
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Joading apparatus at the bottom. K, ladles for molten | apparatus at the bottom. K, ladles for molten slag, two | Pittsburg, which have had such a good reputation for 
es to each furnace. I, bunkers for coke, | to each furnace. LL, bunkers for coke ore and limestone. | high make in the United States. The furnaces are 17ft. 
by 75£t., and equipped in accordance with particulars 


carria, 
ee imestone. M, pump-house and pumps, both 


 eding gas-purifying apparatus and stand pipe. N, 
a cowee: wet O, pis breaker. P, stripping and 
foading machine. R, gas flue to gas-purifying apparatus. 
¢ steam boilers of the Stirling type for working pumps. 
tT boiler chimney. U, cold blast mains, with valves and 
by-pass. W, outlet for surplus gas to be dealt with by a 


slag; 





for aNormal Output of 
300 Tons per day 


Equipped with Thwaite-Gardner 


Blowing Engines 


Worked by Blast Furnace Gas 
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supplementary gas-purifying plant, for use in gas engines 
in generating electric power for distribution to the sur- 
rounding district. 

16ft. by 70ft. furnace plant, equipped with Cockerill 
Delamare gas engines, each being of 150 tons capacity— 
Fig. 39. A, two furnaces, 16ft. by 70ft., for a production 
of 150 tons per day each. B, two pig beds, with cast 
house to each, provided with electric travelling machine 
for stripping beds, carrying pigs to breaker, loading up, 





for a nominal output of 
300 Tons per day. 


Equipped with Richardson's Westgarth, 


Cockerill, Blowing Engines. 


Worked by Blast Furnace Gas. 


= 


, 
Scale 4 = / Foot. 


« , 
THe Exorneer’ 


and for manipulating taphole gun. C, two gas engines, 
each equal to a duty of 150 tons, of the Cockerill Dela- 
mare type, as made by Richardsons, Westgarth and Co. 


system. E, eight hot-blast stoves, 18ft. by 60ft. 


downcomers and dust catchers. 


for automatically regulating the hot blast. 


ing inclines, ‘electrically worked, with skep loading 


M, pump-house and pumps for feeding gas cleansing 
— and supplying tank. N, electric power-house. 

» pig 
gas tube to gas washing apparatus. 
the Stirling type for working pumps. 
U, cold-blast mains, with valves and by-pass. 


let for surplus gas, to be dealt with by a supplementary 


16'0°« 70.0" Blast Furnace Plant 


16:0'* 70:0 Blast Furnace Plant 


P, stripping and loading machine. R, 
8, steam boilers of 
T, boiler chimney. 
W, out- 


breaker, 





given as regards stove and engine 


wer, &c. I could 
ve many other instances of well-equipped furnaces, 


but would take up more space than can be spared. 


Care should be taken not to put too much work upon 


old plant, and careful examination should be made as to 
whether it will bear any additional strain, especially in 














































































Fig. 38 


gas washing appliance for working engines for the genera- | 
tion of electric power for distribution to the surrounding 
district. 

As plants 87 and 38 would use only one fifth of the 
quantity of gas required at the boilers for raising steam, 
as shown on plan No. 36, means have to be provided for 
the utilisation of this surplus. If other industries are 


connected with either of these works, the problem is one | 
which is easily solved, but in the case of providing power ! 


Fig, 30 


| to outside works or factories the case becomes more 
complex, as the consumers would invariably require a 
; | guarantee as to the continual supply of power needed. 
D, gas washing hg sree of the Cockerill Delamare | Then would come the question of what to do with the 

F, | gas during stoppages and at night. 
G, two stove chimneys. | under guarantee, from a single furnace of from 200 to 
H, one water tank, 20ft. by 60ft. I, two pipes and oes | 300 tons per day, is an undertaking which would have to 
J, two charg- 


| be well considered before being undertaken. 


Fig. 87 is an elevation of the Isabella furnaces, near 


The supply of power 





Swain 


the matter of increased blast, as most existing works 
were constructed for low pressures. 

The gas. engine will in the near future play an important 
part in the manufacture of iron, and those firms who 
contemplate reconstructing their blast furnaces will do 


| well to make inquiries as to the advisability of adopting 


either steam or gas as a motive power before coming to 
any decision on the subject. 
I wish to state in conclusion that no particular mention 
















has been made of the handling of material, such as iron 
ore, coke, limestone, &c., because we must look upon this 
as an equipment which, when efficient, considerably 
reduces general costs, although not connected directly 
with the actual working of the furnace. A furnace will not 
work better or worse, whether the stock handling is done this 
way or that, provided always that the furnace is kept well 
and continuously supplied with the required material. 
It is a matter of cost entirely separate from the actual 








476 


THE ENGINEER 


Nov. 14, 1909 








manufacture of the pig iron. Other useful and almost 
indispensable auxiliary equipments to a blast furnace are 
separate condenser and water cooling plants, of which 
there are several efficient ones offered by good firms, and, 
as these may now be seen in operation in different parts 
of the country, no particulars are given, as these and 
stock handling appliances do not come within the scope 
of these articles, which have been published to show the 
power required for efficiently dealing with the material, 
— especially from the charging belt to the tapping 
hole. 








DOCKYARD NOTES. 


THE French second-class torpedo boat No. 84 has been 
attached to the Ecole Navale at Brest, as an alternative to 
some of the corvettes. Instead of acquiring useless informa- 
tion about sail drill the ‘‘ young idea ’’ will be stoking the 
torpedo boat, a far more useful if less pleasant task than 
splicing the main brace and crossing royal yards. This is 
evidently the first token of an intention to abolish sail train- 
ing, as we have in a measure now done before France. We 
have, however, plenty to do yet, and there is so far little sign 
of any intention to carry the thing through logically and 
substitute the stokehold for the yardarm. There is little 
doubt that ultimately this will be the order of the day, and 
it may be observed that with so many types of boilers, each 
with its own special kind of stoking to get the best out of it, 
quite as much science is needed in him who stokes as in him 
who used to be a ‘‘smart upper yardsman.’’ And if stoking 
is not the future profession of the cadet and the ship’s boy, 
still the knowledge how to do it will always be of value to 
them in war time. 





MAxIMs are being removed from our warships, and no ship 
is to carry more than two, as a rule, in future. 





THE hard lot of the dockyardsman is known to most people 
by now, and it is quite refreshing to learn that some others 
think themselves still more hardly used. These are they 
whose ships are repaired by the downtrodden matey. The 
complaint—which is getting very general throughout the 
Navy now—is that dockyard repairs are almost invariably 
scamped. No doubt an indignant denial will be forthcoming, 
but there is no getting away from the fact that officers of 
destroyers now do all they know to try and get their boats 
repaired by private contract. Private contractors, they say, 
are twice as quick, twice as cheap, and about ten times more 
trustworthy. No doubt, again, something may be subtracted 
for artistic licence, but it is only in dockyard refitted boats 
that bilges choked with odd tools and bits of food are chronic. 
The blame lies in the system, there are far too few officials to 
look after the men. 





Tue French cruiser Jurien de la Graviére is doing her 
trials. 





Tue trial results of the Gueydon were :—Five hours, 
14,000 = 19 knots; one hour, 18,000 = 20-316 knots. The 
pressures were respectively 2001b. and 230 1b. to 260 Ib. per 
square inch. 








OIL FUEL IN THE UNITED STATES NAVY. 


Ar the instance of Admiral Melville, a special Board was 
appointed to inquire into the use of liquid fuel in ships of 
war. The annual report of the Bureau of Steam Engineering 
gives the result of the inquiry. The object of the investiga- 
tion was not so much to determine the calorific efficiency of 
oil fuel as the merit of various systems burning it, although 
the question of efficiency was by no means overlooked. 

Before attempting to test the relative merits of individual 
burners, the Board sought general information along the 
following lines :— 

The evaporative efficiency of oil as compared with coal 
under like conditions. 

The degree to which the combustion of oil could be forced 
with both steam and air as atomisers when using both 
natural and forced draught. 

The ability of a hydrocarbon burner to work under forced 
draught conditions. 

The liability of the boiler to injury when using oil under 
forced draught conditions. 

The amount of steam or air requisite for atomising 





purposes. 

The degree of pressure which should be applied when 
steam or air was used as the atomising medium. 

The effect of pre-heating the air necessary for com- 
bustion. 

The time required to train men to operate the burners. 

The best means of reducing the noise caused by the 
numerous but minute explosions within the furnace. 

The attitude of the firemen as regards operating an oil 
installation. 

The report does not go much into detail. The trials were 
carried out with a Hohenstein water-tube boiler of the 
straight tube type, which was very severely tried. The Board 
reports that under these severe trials the boiler shows no 
indication of injury whatever. Nota leak has developed and 
not a tube has been bent. The tubes have frequently been 
examined, and they are clear of mud, showing that a good 
circulation has been maintained. The casing of the boiler 
has not proved satisfactory, the lining not being able to stand 
the effect of strong forced draught. This has been probably 
due to the use of improper non-conducting material. This 
defect is one which can be easily remedied by a more liberal 
use of fire tile or fire brick. The front drum is only 24in. in 
diameter. Although this boiler is so baffled that it has given 
reasonably dry steam, and the design of the boiler is such 
that there is a much greater water surface in the drums, and 
at least an equal weight of- water to that used in other water- 
tube boilers, yet the Board considers that for marine work, 
where the ship will roll and pitch, and thus cause water-level 
to vary, the front drum should be increased to about 42in. in 
diameter. With an improved casing and a larger front drum 
for the boiler, the series of experiments conducted indicate 
that this boiler is a satisfactory steam generator for the naval 
service. The Board therefore recommends that the Hohen- 
stein boiler be given a place on the very limited list of straight 
tube water-tube boilers of American design that have been 
found suitable for naval purposes. The general results of the 
trials are set forth under the head of ‘ Information 


(a) That oil can be burned in a very uniform manner. 

(6) That the evaporative efficiency of nearly every kind of 
oil per pound of combustible is probably the same. While 
the crude oil may be rich in A se <M it also contains 
sulphur, so that, after refining, the distilled oil has probably 
the same calorific value as the crude product. 

(c) That a marine steam generator can be forced to even as 
high a degree with oil as with coal. 

(2) That up to the present time no ill effects have been 
shown upon the boiler. 

(e) That the firemen are disposed to favour oil, and there- 
fore no impediment will be met in this respect. 

(f) That the air requisite for combustion should be heated 
if possible before entering the furnace. Such action un- 
doubtedly assists the gasification of the oil product. 

(g) That the oil should be heated so that it could be 
atomised more readily. 

(z) That, when using steam, higher pressures are un- 
doubtedly more advantageous than lower pressures for 
atomising the oil. 

(i) That under heavy forced draught conditions, and particu- 
larly when steam is used, the Board has not yet found it 
possible to prevent smoke from issuing from the stack, 
although all connected with the tests made special efforts to 
secure complete combustion. Particularly for naval pur- 
poses is it desirable that the smoke nuisance be eradicated, in 
order that the presence of a warship might not be detected 
from this cause. As there has been a tendency of late years 
to force the boilers of industrial plants, the inability to 
prevent the smoke nuisance under forced draught conditions 
may have an important influence upon the increased use of 
liquid fuel. 

(j) That the consumption of liquid fuel cannot probably 
be forced to as great an extent with steam as the 
atomising agent as when compressed air is used for this 
purpose. This is probably due to the fact that the compressed 
air used, after entering the furnace, supplies oxygen for 
the combustible, while in the case of steam the rarefied 
vapour simply displaces air that is needed to complete 
combustion. 








JOHN AYRIS. 


Tue death is announced of Mr. John Ayris, who was for 
many years connected with Norwich Waterworks Company, 
and was a widely recognised expert in water engineering. He 
commenced in business as a civil engineer under Mr. James 
Lynde, and was sent by him in 1849 to Norwich, to collect 
material and prepare plans for promoting a Bill to increase 
the supply of water to that city. At that time the Corpora- 
tion supplied the water, but in insufficient quantity, and in 
1850 the present company was started, the works—which were 
constructed under Mr. Ayris as resident engineer—consisted 
of a pumping station, filter bed, &c., at Heigham, and a 
reservoir at Lakenham. On the completion of these works 
in September, 1851, Mr. Ayris, although still a young man, 
was, on account of the abilities he had shown, appointed 
manager of the works. He maintained his connection with 
the company for over fifty-two years. He carried out other 
works designed by Thomas and Charles Hawksley, and was 
consulting engineer or manager of several other gas and water 
companies. He gained considerable credit as an expert 
witness on account of the correctness and lucidity of his 
evidence. He was elected a member of the Institution of 
Civil Engineers in 1860. 











INSTITUTION OF MECHANICAL ENGINEEKS.—The adjourned dis- 
cussion on Capt. Longridge’s paper will be held on Friday, 
21st inst.—not this evening, as stated in our last issue. 

VAUXHALL BripGE.—The time is approaching when it will be 
possible for the London County Council to let the contract for the 
construction of the superstructure of the new Vauxhall Bridge. 
Some three years ago the Council, after long deliberation, decided 
that the new bridge should be of granite, backed with concrete. 
After certain legal proceedings have been taken against the 
present contractor for the foundations and the piers, in regard to 
the width of the waterways, and after the opinion of counsel has 
been taken on the matter, it has been found that the headways 
to the three openings on the accepted plan for a concrete and 
granite bridge do not comply with certain clauses of the Vauxhall 
Bridge Act, 1895. The engineer has reported that he cannot 
carry out the construction of a concrete bridge to leave the ~ go 
ings of 70ft. wide and give them a clear headway as required by 
the Act of 18ft. and 15ft. respectively throughout the whole width. 
The Bridges Committee of the Council, in view of these facts, 
have been considering what should be done, and have had designs 
prepared of the only type of bridge, viz., a steel one, which, 
under the circumstances, they say they could recommend the 
Council to erect. They state in a report on the subject that the 
erection of a steel bridge faced with granite had received their 
careful attention, but had been abandoned for several reasons. 
The elevation which they consider shows the most satisfactory is 
that for a superstructure to be wholly constructed of steel, with 
elliptical arches and ornamental facings. The cost for engi- 
neering works for such a structure, including the approaches, is 
estimated at £170,000, and the Committee asks the Council to 
sanction expenditure up to that amount.—TZi mes, 


Tue BreyDon RarLway BripGe.—On Wednesday week the large 
swing bridge on the Breydon viaduct, built by the Midland and 
Great Northern Joint Companies for their new line between 
Yarmouth and Lowestoft, was swung for the first time, in the 
presence of a small party of officially interested spectators, who 
comprised Mr, W. Marriott, of Melton Constable, engineer to the 
joint line ; Mr. Newman, the locomotive works manager; and Mr. 
Glennie, the resident engineer. The bridge was swung by hand 
labour, in about five minutes, a much ies3 space of time tian had 
been anticipated. It is intended that the bridge shall be opened 
and closed by machinery, and this will be in working operation 
about three months hence. Two gas engines will provide motive 

wer to work the hydraulic pumps, a7d the turning operation will 
“ accomplished solely by these engines. The two ‘‘ leaves,” 
together with the central portion of the swing bridge, occupy a 
space of 170ft., and when open there are two clear water ways of 60ft. 
ydraulic rams at either end of the ‘‘leaves” adjust the level 
when the bridge is closed,-by which means the deflection is 
rfectly adjusted and the ends brought to en exact level. 
he entire weight of the bridge is taken by twenty-four 
cast steel rollers, upon which it revolves. The bridge carries a 
single line, and the superstructure consists of large N truss lattice 
irders 24ft. high. Each span weighs 200 tons, and the whole 
bridge exceeds 1000 tons in weight. The spans are now all com- 
pleted, and as above indicated, will soon be in use. Work was 
first commenced on the foundation, it is interesting to note, in Sep- 
tember, 1899, just over three years since. Mr. Henry Lovatt, 
cf Wolverhampton, was the contractor for the foundatiors 
and piers, and Edward Finch and Co., of Chepstow. for the entire 
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LIQUID FUEL FOR YACHTs. 


Sir,—The letter of your correspondent ‘‘K. L. M.” has only; 
been brought to my notice, and I beg you will accord me gp. 2" 
your valuable journal for a reply. You may remember hasan _ 
a cruise in my steam yacht Ruby, an account of whick 
published in Tite ENGINEER of November 11th, 1887, and as Te" 
oil fuel is now to be bought at about 35s. per ton in bulk thi ar: 
accordiog to my experience, greatly facilitate its use gee — 
yachts, as when properly employed its efficiency is from th 
four times greater than coal, and practically it works an 
attention foran indefinite time. It was my custom in the s 8 ut 
Ruby to keep steam in the boiler day and night for a mouth en’ 
time, so it was always available for lighting the furnace jp x 
morning. 

Assuming the cost of coal to be 20s. per ton, I find that one 
of oil fuel equals three to four tons best Welsh coal in ps 
value, and occupies considerably less space, labour being reduced 
by about 95 per cent., so that it will turn out to be considerabj 
cheaper, and this shows more clearly on a large yacht or liner « y 
a 50-ton yacht it is evident that one man must always be on welsh 
while it is steaming, and so the difference in cost of running would 
not be so greatly in favour of vil fuel, but cleanliness would be 
inestimable boom, and complete combustion, avoiding cme 
ashes, soot, &c., should not be forgotton. My system has hone 
most successfully worked, and produced heat that reduces ganister 
fire-bricks and asbestos to a liquid, but does not in any way iain 
the furnace or boiler tubes, As to the quantity of oil fuel that 
could be put into a properly constructed coal bunker designed tg 
hold 5 tons, calculation shows that it would hold 7 tons of oj} fyg| 
and if 5 tons of coal last ten days, then 7 tons of oil fuel should 
suffice for about forty days. 

I should be pleased to let your correspondent see the results and 
show him the best way to fit his yacht, having now had about 
twenty years’ experience in the employment of oil fuel. 

The remarks of Mr. Bickford in your issue of 17th inst. tend to 
show the interest at last being aroused on the subject, and it will 
no doubt, interest your intelligent readers to know that my patent 
burner has produced a temperature of above 3000 deg. Fah, as 
indicated by pyrometer. 

This burner will work without difficulty for an indefinite time 
does not require cleaning, as is necessary with all vaporising 
burners, which at their best do not effect perfect combustion 
consequently are most offensive. : 

I maintain there is no other burner which is so effective as the 
above, and shall be happy to show the brilliant success achieved on 
a metallurgical furnace-—which is as incandescent and brilliant as 
the sun at noon on a bright summer day—to parties who may be 
interested in the matter. At the same time I would not close this 
letter without calling attention to the necessity of oil merchants 
supplying Texas oil free from an admixture of about 60 per cent, 
of water, which only brings discredit and disappointment to the 
unfortunate consumer. Epwin N. HENwoop, 

Naval Architect and Engineer, 

22, Great St. Helens, London, October 22nd. 





SCREW PROPULSION. 

Sir,—Twenty years ago Griffiths gave it as his conviction 
that half a century had passed without any real substantial 
improvement being made in the screw propeller. The same remark 
is applicable with reference to screw propulsion to-day. 

The object of the present letter is more suggestive than con- 
clusive ; but unlike many previously written remarks upon the 
same subject, it has no pretensions to mathematical demonstration 
or high scientific disquisition, because such is best left to our 
naval architects and engineers, whilst a more practical view is 
taken in the following remarks, 

A practical set of reasoning sometimes clears away many 
gossamers of theory, that obscures rather than helps the search 
after real conditions. 

One of the most obtrusive theories has reference to so-called 
negative slip, the meaning being thata screw of, say, 20ft. pitch, 
finds itself in the anomalous position of being capable of driving a 
ship, say, 22ft. for every revolution. If the said screw was fitted 
to a solid nut there need be no hesitation in saying that such a 
thing is impossible. In the case of a water nut the statement 
requires qualification, because many and numerous are the 
instances where negative slip has been shown to exist. The mis- 
take, if at all, has been made in connection with the pitch of the 
screw, whereas the pitch may have nothing to do with it, it may 
arise from a totally different cause. 

The unfortunate theory that negative slip is a condition of the 
screw as much as positive, has done much to hide the real diff- 
culty in connection with the proportioning of a screw to meet a 
set of conditions measured by size of ship and speed required. 

Let us see how negative slip may be accounted for; if it is only 

ible to suggest a condition it may mean the high road toa 
ioe understanding of the screw propeller, and more accurate 
knowledge may lead to better results. One possible solution sug- 
gests itself in reference to the position of the screw shaft, relative 
to the water-line. 

Suppose that four blades are mounted on the end of a propeller 
shaft, no twist is given to the blades; therefore they are simply 
four portions of a flat disc. Sucha propeller would and could not 

roduce onward or backward movement, because there could be 
no thrust; the only resistance to the turning moment is frictional 
—supposing the blades had no thickness—but granted they had 
thickness equal to an ordinary propeller, then there would be the 
resistance due to moving the water out of the way. 

Let us see what occurs when we lay the propeller shaft at an 
angle with the water-line, say, 6in. in 10ft. Such a level is very 
possib'e when a high speed is attained, as everyone knows who 
has watched the progress of a to:pedo boat or a high-speed steam 
yacht. Assume the diameter of the disc described by the tips 
of the blades to be 20ft. What occurs is this—when the 
top blade is in its highest position, the one immediately 
beneath it is 12in. in advance. Now, in one half a revolution of 
the shaft the first or top blade must advance 12in. One of two 
things must occur—either the water must be driven backward or 
the ship must advance; and supposing the area of the blade 
is ample, then the ship must move 12in. forward. Let this occur 
with an ordinary screw propeller with 20ft. pitch. The ship is 
moved, say, the full pitch, 20ft.; but the other condition has had 
the result of moving the ship an extra foot. Here we have the 
case of a vessel moving a greater rate than the pitch of the screw— 
under present conditions, and with the negative theory fully alive, 
that screw would be credited with negative slip—because the 
ship had advanced 5 per cent. more than the pitch of the screw 
would account for, : 

Clearly the pitch has nothing to do with it, but the trim of the 
vessel has. We can quite see that a screw shaft may, normally, 
be low at the stern, and if this be accentuated by trimming the 
bow light then the conditions for negative slip exist. 

It may be said that the actiun is really the same as a screw. 
True ; but it is of the very worst form, insomuch as the area of 
resistance against the turning moment is increased ; consequently 
the engine is called upon to do a great deal of use'ess work, 
which accounts for the fact that vessels credited with negative slip 
show a very low efficiency. 

This practicable view of negative slip seems reasonable, because 
the downward half of the revolution grabs the water, thereby 
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inst the water, producing forward movement of 
Seemingly this is what takes place ; in fact it 
the vesse the vessel travels faster than the pitch of the screw. 
must > point is positive slip ; this we can understand. The real 
s a should positive slip be permitted! 

issue ii e’s opinion, that the propeller which throws the least 

Rso tl must be the best, was never intended to be read as 
a that the one that threw none must be the ideal. 

i retically it may be correct ; but practical] the aes et 
a er cent. of slip is the best, because it supplies a proof that 
with wd power is ample for the full performance without waste. 
the pos bas abundantly proved that all attempts to put in enough 
Pra area to prevent slip has been productive of excessive 
pA power without a corresponding advantage of increase of 
addi The truth is that neither negative or positive slip is an in- 
: tion of efficiency ; the whole issue resolves itself into speed of 
co 1, measured by the power utilised. — : 
= us take a case in point. Say the displacement of a vessel is 
ho} tons, the speed ft. per minute, obtained by twin screws 
be éin diameter, of 28ft. 6in. piteb, making 78 revolutions per 
ha * The pitch, multiplied 7 the revolutions, corresponds to 
ath per minute ; practically ti e difference between 2223 and 
2000, equal 11 per cent. positive slip. The blade surface is 216 

nare feet. Assuming the efficiency of the engines to be 10,000 
sy e-power, th’s will represent a thrust of 364 tons on each thrust 
—— being equal to 757 Ib. thrust on each square f.ot of blade 
bases There is 11 per cent. of ship; therefore the actual pressure, 
of aclent, equals 674 Ib. per square foot. Suppose the centre of 
shafts to be 1lft below the surface of the water, then the pressure 
of water is roughly 687 lb. persquare foot. This is very nearly the 
calculated thrust. z 

Now the actual speed of the vessel is measured by a screw of 
about 25: 7ft. pitch—workiug ina solid nut—rotated at 78 revolu- 
tions per minute. But the pitch of the screws used was 28 -6ft., 
with a positive slip of 1l percent. As the blade area was 216 square 
feet, we may suppose that a purely pitched screw of 25-7ft. with the 
same area would have produced the same result ; but it is very 
dificult to exactly proportion a screw, therefore it seems best to 
atin the right amount of surface area, measured on the angle of 
te blade—not on the disc surface—and make tha pitch, say, 10 per 
cont, more than the required speed. 

Finally, there seems no reason why a screw propeller cannot be 
caleulated to drive a given vessel at a set speed for a given power. 
Displacement, midship area, fineness, and draught are the essential 
points for consideration. For some reason the propeller seems to 
have been saddled with an awkward lot of disabilities which have 
no connection with it ; remove these, then the screw efficiency can 
ulated. Generally the difficulties attending screw 
propulsion seem to lie at the door of naval architects, and not so 
much with the engineers. Perhaps these practical remarks may 
opan the way to a better understanding, and a more accurate 
knowledge of screw propulsion. BaTEy. 

Birmingham. 
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MOTOR CAR LEGISLATION AND PROBLEM. 


Sir,—You have devoted two leaders to this interesting and 
important matter, and although in many respects we must all agree 
with you as to the desirability of an understanding being arrived 
at between motor-car drivers and other users of the highway before 
any changes are made in existing legislation, I think you have 
shown in the remarks you have made as to the speed limits that 
you do not rightly appreciate the speed at which ordinary traffic is 
now carried on either in towns or in the country. In your first 
article this passage occurs :— 

“We venture to think that something on the following lines 
would secure all the law can secure in the way of safety: Within 
the precincts of towns let the speed be limited to seven miles an 
hour. In the first place, this rale would not become vexatious, 
and in the second, it would be quite easy to see whether it was 
broken ; or in other words, most persons in country towns could 
tell in a moment whether any vehicle was going much faster than 
ordinary horse-drawn vehicles in the street.” 

From this most people would gather that you believe that the 
speed that can be safely permitted in towns must not exceed seven 
miles an hour. 

In your last article headed ‘‘The Motor Car Problem,” in your 
issne of October 17th, you state that the maximum speed attained 
on our splendid system of highways, except under exceptional 
circumstances, was ten miles an hour. 

I should be glad to have an opportunity of proving to you that 
your estimates of the maximum speeds at present allowed for 
horse-drawn vehicles, both in town and in country, are very wide of 
the mark, As you know, I have studied the subject of mechanical 
transport on highways for many years, and during the last few 
years I have carried out-a careful series of observations .of the 
speed of all classes of vehicles which use our streets. I had an 
instrument constructed and carefully calibrated for this purpose. 

If we take the speed in towns, I find that the vehicle of which 
there is the greatest number, namely, the horse-drawn omnibus, 
is as a rule timed to traverse our streets from point to point at an 
average speed of seven miles an hour, and that in otder to attain 
this average speed the maximum speed on certain parts of the road 
must exceed 1] miles an hour, very generally exceeds 12 miles an 
hour, and I have actually timed cases up to 13 milesan hour. Of 
course the greater s is over lengths of street in which the traffic 
permits of it, and the incline and surface of the road favour it. 

You will see that without taking any exceptional cases, the 
maximum speed is to the average speed as 1-7 is tol. In 
the case of electrically-driven tramcars the difference between 
rity speed and maximum speed is even more striking, viz., 
2-9 tol. 

It follows that if, by the present law, our motor cars are allowed 
to traverse the streets at an average speed of 12 miles an hour, 
which, asa matter of fact, is about the speed now allowed by the 
‘netropolitan police, their maximum speed must at times reach 
17 miles an hour, and this coincides pretty accurately with my 
observations, 

Again, Sir, you say that our splendid system of roads were 
designed for a maximum speed of 10 miles an hour. In coaching 
days in the open country it is nearly certain that, on account of 
sowing up on rising gradients and on bad parts of the road, in 
order to waintain the well-known 12 miles an hour point-to-point 
speed at which the mails were carried on the coaches, the relation 
of the maximum speed to the average was not less than 1-33 to 1, 
or 16 miles an hour. 

It follows from your interpretation cf the Acts that every time 
4 motor-car driver drives at the speed which was formerly and is 
still permitted to the coaches, he is liable to be fined under the Act, 
and this although every one admits a motor car can be pulled up 
11 one-quarter of the distance that is possible with the coach. 

It is curious that you should have fallen into this error of 
confusing maximum speeds with average speeds, There is 
no doubt—in fact Mr. Chaplin has himself stated publicly—that in 
fixing the limit of 12 miles an hour he was guided by the fact that 
an average speed of 12 miles an hour was the top speed for horse 
drawn vehicles, and that he did not wish the motor cars to much 
exceed this speed. 

Your articles are very largely read by road surveyors and other 
technical advisers of our county councils and local authorities, and 
I cannot help thinking that the pronouncements made by THE 
ENGINEER on this matter have already done harm by helping: to 
perpetuate these popular mistakes as regards speed. 

Another statement which you make is that if it had not been for 
the use of inflated rubber tires the motor car would have no 
existence to-day. This matter is not of importance to the general 
public, but it has some importance to engineers interested in im- 
Proving the construction of motor cars. In the first place, 


Europe, previous to the use of inflated india-rubber tires, to compel 
an alteration in our English legislation to permit of the use of 
motor cars on our roads. At that time most of the cars were 
fitted with solid rubver tires, and inflated tires have been added 
since, 

But it is undoubtedly the case that if it had not been for the use 
ot inflated tires, cars could not have been driven on our highways 
at the recent racing speeds, which have caused so much bad 
feeling. You will doubtless have noticed from the last issue of the 
Automobile Club Journal that at a recent meeting of the Executive 
Committee, I personally raised the very grave and important 
question that the inconsiderate driving of cars is on the increase, 
and that unless the Club took steps to check it, it will seriously 
imperil any chance of the removal of the speed restrictions that 
are now in the Act. I then stated that the bad feeling which un- 
doubtedly exists in many parts of the country against drivers of 
motor cars is chiefly due to the inconsiderate driving of a small 
number of owners of cars of absurdly high horse-power, fitted with 
large pneumatic tires, and driven at such high speed that the 
noise and dust raised by their passage through the country causes 
the gravest inconvenience and danger to other users of the road 
and not least to moderate and reasonable drivers of lower powered 
motor cars, 

I believe that every encouragement should be given to users of 
moderate powered cars, and that the particular attention of 
designers and constructors should be directed to minimise the 
noise that they make, and to minimise their dust-raising pro- 
pensities. A good many cars, built tocarry six people, are already 
procurable, which can be driven at a point-to-point speed of twenty 
miles an hour with corresponding maximum s 8 without causing 
any greater inconvenience to other users of the road than is at 
present caused by horse-drawn vehicles, but even with these cars 
- exceptionally dry and dusty weather the speed must be kept 

own, 

I believe the true speed limit which ought to be imposed on 
motor cars is that at which they become a nuisance from noise and 
dust, and that within this limit they are certainly much safer and 
less likely to cause accidents to other users of the road than any 
form of horse-drawn vehi:le, R, E. CRoMPTON. 

Crompton Laboratory, Thriplands, 

Kensington-court, London, W., Nov. 7th. 


[We venture to assert that Col. Crompton is completely mistaken 
as regards the speeds at which mail coaches ran. There were two 
or three lines worked at a point-to-point contract speed of 10 miles 
an hour. In 1836 there were in England 104 mail coaches. The 
fastest was the Liverpool and Preston coach—10 miles 5 furlongs 
per hour; the slowest Canterbury and Deal—6 miles_an hour, 
‘The average speed of all the coaches was 8 miles 7 furlongs per 


hour. This includes stoppages to change horses, but no other 
stops. With ‘‘crack” coaches horses were changed in one 
minute. Horses cannot, except under very exceptional 


circumstances, trot at 12 miles an hour. An Act of Parliament 
was passed in the early years of the last century to prevent all four 
horses drawing a mail coach galloping at the same time. As it 
was found that the 10 miles an hour contract could not be fulfilled 
without galloping, mail coach proprietors paid large sums for ex- 
ceptionally fast trotters, and one of them ran in every team. It 
was known as the “ parliamentary horse.” If Col. Crompton can 
supply particulars of any mail coach contract worked at 12 miles 
an hour, we shall, of course, admit that we are in error. If omni- 
buses are really driven at 12 miles an hour in London, Col. Cromp- 
ton ought to report the fact to the police. It is certainly a case of 
furious driving. No omnibus horse can trot at 12 miles an hour 
with a load behind him. We have occasionally seen omnibuses 
racing, the horses galloping, but we are glad to know that the 
practice is discountenanced by police magistrates.—Eb. THE E.]} 





THE INCORPORATION OF UNIVERSITY COLLEGE, LONDON, IN 
THE UNIVERSITY OF LONDON. 


Sir,—The policy of the incorporation of University College in 
the University of London has met with general approval as an 
important step in the direction of establishing in London a real 
teaching university which shall have its own professors, labora- 
tories, buildings, and equipment. 

For the purposes of incorporation a sum of £92,000 has already 
been subscribed. A further sum of £108,000 still remains to be 
raised in order to place the Medical School of University College 
on a proper footing, and to transfer University College School to 
a more suitable quarter of London, and thus to satisfy the demand 
that exists in the suburbs of London for secondary education of 
the first grade. This sum of £108,000 includes the estimated cost 
of a uew site for the School of Advanced Medical Studies, which it 
is found desirable to provide in order to avoid encroaching on the 
ground it is proposed to place at the dis l of the University for 
the further extension of University buildings. 

The University and the College are both equally interested in 
speedily obtaining the money that is stil] required, and in view of 
the important issues involved it cannot be considered that the 
total'sum asked for is a large one. 

We appeal with confidence to those who are aware of the needs 
of London in respect of university education to assist in carrying 
out the pro: incorporation. 

Subscriptions should be sent addressed to Sir Richard Farrant, 
University College, London, Gower-street, W.C., who will be glad 
to supply any information desired, 

(Signed) Reay, Presideat of the College. 
Brassey, Chairman of the Appeal 
Committee. 
RICHARD FARRANT, Treasurer of the 
College. 





ENGLISH METHODs. 


Sir,—There has been considerable writing during the year to 
some of the daily and other newspapers tending to the disparage- 
ment of Kinglish methods of work, especially with regard to the 
speed of production of the materials for and the erection of 
buildings. There are few who considercd these criticisms entirel 
just, but as an example of what is accomplished by Englis 
organisation, direction, control, and-labour, when allowed free 
exercise, we should be obliged by your inserting this letter, 
giving a general record of work performed within our own 
immediate knowledge in this city, and under normal conditions 
of wages, &c. 

We are the tenants on lease of a seven-storeyed warehouse at 
9, Portland-street, Manchester. The building covers about 
1000 square yards of land, and has vr r p24 to three streets. 
The premises were recently so badly gutted by fire that only cne 
of the outer walls was undamaged. Two of the other fronts had 
each ty be taken down 15ft for the sake of safety, and the fourth 
side wall had to be taken down 50ft. and re-erected. 

The building is one of the best class of Manchester home trade 
warehouses, constructed of iron columns, steel beams, and joisted 
floors. The fire caused so much damage that the whole internal 
work had to be cleared out, and complete reinstatement made 
from the basement floor to the rocf. 

The fire took place on July 24th, 1902; the insurance company, 
the owners, and ourselves—the tenants—appointed Messrs. Charles 
Heatkcote and Sons, of Manchester, the architects for the rein- 
statement. 

Quick reconstruction was desired by each interest involved. 
Tbe Law Union and Crown Insurance Company was very prompt 
in its settlement of its position, and on September 3rd instructions 
were given to the architects to proceed with placing the contracts. 
Accordingly, on September 3rd the orders for the preparation 
and erection of the steel and ironwork were given out to Messrs. 


the remainder of the work put in the hands of Messrs. R. Neill 
and Sons, Manchester, on September 8th. 
The whole of the cast iron columns, steel beams, and floor joists 
of seven floors—in addition to other portions of the work—and 
also the iron principals of the roof, were fixed in position by 
October 29th. 
Thus all this constructive work of a large seven-storied ware- 
house has not only been erected, but prepared in eight weeks, 
and of exce'lent quality and perfect construction, 
This splendid progress has given us such satisfaction, and is so 
creditable to workinen and contractors, and to the superintendence 
and ising skill of the architects, that we consider such should 
have, if possible, at least a part of the publicity which has been 
given to statements suggestive of slackness in our English 
methods, For GEORGE PEAK AND CoMPANY, LIMITED, 
JOHN KENDALL, Chairman. 

53 and 55, Portland-street, Manchester, 

November 6th. 





ENGINEERING ZSTHETICS. 


Sir,—On Tuesday evening, with characteristic kindness and 
modesty, the retiring President of the Institution of Civil Engineers 
announced an arrangement made with the council to promote the 
cultivation of beauty in designing engineering structures, by means 
of scholarships for students. 
It is to be hoped that some attention will be given to this 
subject by the engineering Press, as architects for more than 
thirty years have denounced engineers for the want of taste—only 
too manifest sometimes—in their designs. But it is not only on 
the desirability of redeeming their work from ugliness that I 
write, but to call attention to the fact that the cultivation of taste 
in design, in combination with fulfilling strict utilitarian purposes, 
will produce a greater flexibility of mind than the latter alone 
would effect ; and so increase that resourcefulness in emergencies 
which is required by practising engineers. 
The publication side by side of the elevations of the three Thames 
suspension bridges would serve to show how very differently the 
same problem—practically—has been treated by three different 
engineers ; and how much the earlier work of Thomas Page 
eclipses the others. His Westminster Bridge might also be shown, 
and the skill with which he combined cast and wrought iron 
together in some of the flattest arches in existence pointed out. 
There is a beauty in strict utility, providing it expresses simplicity 
and completeness ; but it must be tasteful in form, outline, and 
proportion to satisfy both the eye and mind. No ornament is 
necessary in engineering structures; it is quite out of place, 
and so also is uncouth or grotesque form. 
Jt would be an interesting exercise, for example, to see what 
a tasteful designer could make of the Forth Bridge, and I trust 
Mr. Charles Hawksley’s gift will ultimately show that beauty, 
utility, and economy are not incompatible qualities. 
J. SINCLAIR FAIRFAX. 

37 and 39, Essex-street, Strand, London, W.C., 

November 5th. 
{Is Mr. Fairfax able to state positively from personal knowledge 
that Mr. Page designed the curves and zsthetic features of West- 
minster Bridge ‘—Ep. THE E.] 





COLLINGE CARRIAGE AXLES, 


Sir,—In the course of the discussion on Capt. Longridge’s paper 
on motor cars, one of the speakers said that such a thing as an 
interchangeable axle-box and arm was unknown to English coach 
builders. I do not myself see that there is any demand for inter- 
changeability. But I think it is well to call attention to the. work 
done nearly acentury ago by Collinge, the inventor of the “‘ patent 
axle.” I have seen many of these axles, and I claim for Collinge 
that he was the first man that ever producedagood fit in mechanism 
commercially. Ido not know how the axles were made; I do 
know that they were cylindrical, not tapered, and they were so 
good a fit in the box that it was a tedious operation to get them on 
or off unless the caps of the boxes were removed, because they 
fitted practically air-tight, and the wheel, if forced on, would 
spring off again by the effort of the compressed air. They were 
case-hardened, and of course must have been “‘ got up” after that 


rocess, 

: I hope that some of your readers may be able to describe the 

process of manufacture, which produced results quite without 

parallel in any machinery made previous to the days of Whit- 

worth. FirtH WHEEL. 
Victoria-street, Westminster, November 11th. 





LOCOMOTIVES FOR CANADA, 


Sik,-—In your leader on page 422 of this week’s issue, referring 
to the circumstance that the Canadian Pacific Company has just 
placed an order for locomotives in Scotland, you write: ‘‘ This is, 
we believe, the first order ever placed in this country by the 
Canadian Company.” 

It is distasteful to the wandering Briton to see all modern 
engines in Canada bearing the names of builders on the American 
continent ; but I have noticed shunting in the yard at Vancouver 
an old engine with the name-plate ‘‘ Dubs, 1882,” and presumably 
there would be others of the same batch. 

It occurs to me that the locomotive experiences of the Buenos 
Ayres Western line must be more interesting than those of any 
other in the world. A company which keeps stabled in one shed 
a large number of all kinds of engines—passenger, goods, and 
tank, simple and compound—by the leading makers in North 
America and Great Britain, with a sprinkling of continental 
practice as well, must know pretty well all there is to be known as 
to the comparative merits and demerits of the productions of 
different countries. W. B. THOMPSON, 

Devonshire Club, St. James’s, 8S. W., 

November 3rd. 


HYDRAULIC ENGINEER, CAPE TOWN. 


Sir,—My attention has been called by a memter of my staff 
to the letter of your South African Commissioner, yublisted on 
2 293 of your issue of September 26th, in which he describes 
Mir ‘Thomas Stewart, M.I.C.E., as being the ‘‘ Government 
Hydraulic Engineer.” 

I shall be glad if you will correct the statement, which must 
inadvertently have been based on incorrect information, as the only 
hydraulic engineers in the regular employ of the Cape Govern- 
ment are those on the staff of the Public Works Department, which 
does not include the Mr. Stewart referred to. 

Jos. NEWBY, 
Chief Inspector of Public Works, 

Office of the Chief Inspector ot Public Works, 

Cape Town, October 17th. 








THE BritisH ASSOCIATION OF WATERWORKS ENGINEERS.—The 
seventh winter meeting of the Association will be held at the 
Geological Society’s Rooms, Burlington House, W., on Saturday, 
December 6th, 1902, when the chair will be taken at 10.30 a.m. 
The following papers will be taken :—‘‘The Coating of Cast Iron 
Water Pipes,” by W. H. Humphreys, York, and discussion on 
same ; ‘ Description of Softening Plant at Wilmslow: Stockport 
Corporation Waterworks,” by T. Molyneux, Stockport, and dis- 
cussion 01 same ; ‘The Detection and Prevention of Underground 








sufficient progress had already been made on the Continent of 


Skipworth and Jones, engineers, Manchester, and the contract for 


Po'lution,” by John Shaw, Boston, and discussion on same. 
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ARTH 





AUTOMATIC STOKER. 


WE illustrate the Arthur automatic stoker. The inventor 
is Mr. Nicol S. Arthur, of Glasgow and Leith, well known 





in connection with the mechanical angle bevelling machine, | 


which for a good many years has been adopted and found of 
great service in shipyards. 

The Arthur stoker is of the ‘‘ overfeed coking’’ type, and 
while attaining the outstanding advantage which generally 
appertains more or less to that type, viz., smoke prevention, 
it is claimed that another important quality—not necessarily 
nor always a consequence of smoke prevention—is also 
secured by this stoker, viz., high efficiency in combustion. It 
has been fitted to a Stirling boiler in the works of Watson, 
Laidlaw and Co., engineers, Glasgow, for about two years 
past, and for a shorter time on one at the Stirling Boiler 
Company’s own works at Motherwell. It has also for several 
months been applied to two boilers of the marine type in the 
engine works of the London and Glasgow Engineering and 
Shipbuilding Company, Glasgow. In all these cases good re- 






































SECTION OF AUTOMATIC STOKER 


sults have been obtained. Tests have been made by the London 
and Glasgow Engineering and Iron Shipbuilding Company, 
on their engine shop boilers, before and after adopting the 
Arthur stoker. 

These tests were carried out by the London and Glasgow 
Engineering and Iron Shipbuilding Company under ordinary 
working conditions, for the purpose of finding the economy of 
the Arthur stoker over hand firing. 


Hand Fired by Arthur 
fired. stoker. 
Number of boilers. Two Two 
) eee Marine dry back Marine dry back 
Date of tes * 21/8/91 a 10/9/02 | 
Heating surface 2051 sq. ft. 2051 sq. ft. 
Lae 77 sq. ft. 77 sq. ft. 
Chimney draught by water 
gauge ..- | 


eo cele ep ac yzin. yain. 
Temperature of feed-water 52 deg. Fah. 58 deg. Fah. | 


Steam pressure 60 Ib. sq. in. 601b. sq. in. | 
Kind of coal .. .. .. .. Largesteam coal Washed nuts 
Coal burnt perhour .. .. 1904 Ib. 1416 Ib. 
Coal burnt. per hour, per 

sq. ft. of grate .. .. .. 24-72 Ib. 18-4 Ib, | 
Water evaporated per hour 10,037 -8 Ib. 9787 Ib. | 
Water evaporated per Ib. of 

5-272 Ib. 6-9 Ib. 


Equivalent evaporation from 
and at 212deg. per Ib. of coal 6-439 Ib, Fe 8-2 Ib. 
Percentage increased evaporation per Ib. of coal in favour of Arthur 
stoker over hand firing, 27-3. ! 








| the roller they rise above the level of the fixed bars, and move 


| described has been found in practice most efficient, in 


| cleaned fires for raising and maintaining steam, and the 


UR STOKER 


The state of the chimney since the Arthur stokers were 
fitted is thoroughly satisfactory, the average smoke density 
| being between ‘‘ faint’’ and ‘“none.”’ 
The grate consists of moving and fixed bars alternating 
with each other across the furnace. The front ends of the 
fixed bars are carried by a box-shaped bearer, which, in the 
case of a Lancashire boiler, is cast in a piece with the front 
plate, their back ends being made to hook on to the top of the 
bridge casting. Some of the fixed bars thus attached to the 
top of bridge are secured by bolts to the front bearer, thus 
serving as effectual stays for preventing the bridge being 
moved out of position. All the moving bars are hooked into 
the front transverse moving bearer and securely fixed to it by an 
angle plate and bolts. The extreme ends of this front moving 
bearer are made to form cam boxes in which the cams work, 
which give the required motion to bearer and bars, the boxes 
being so devised as to form oil reservoirs for lubricating the 
cams. There are two cams in each box. one for imparting 


a raising and lowering motion, and the other for giving an 
out and in travel to the bearer and bars. 


The back end of 
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the moving bars rests on a small roller running on two 
brackets bolted to the bridge casting. 

The complete cycle of motion of the moving bars, starting 
from the ‘‘ full out’’ position, is as follows :—The front ends 
of the moving bars first rise up slightly above the level of the 
fixed bars. They then travel inwards for some distance, 
move down till a little below the level of the fixed bars, and 
then—still remaining at this level—travel out again. At 
their back ends the moving bars have their under side tapered 
for a suitable distance, so that when they travel inwards over 
back to that level on the out travel. The grate motion 
respect not only of carrying the fuel to the back end of 
furnace and passing the clinker over the bridge, but also of 
imparting that agitating motion to the fire which is abso- 
lutely necessary to proper results when burning low grade 
fuels. Steam users appreciate the advantages of newly 


makers ascribe the success of this stoker to the fact that the 
grate described is always clean, 

Regarding the efficiency of the Arthur stoker, reference 
may first be made to a test undertaken by the Stirling Boiler 
Company for the purpose of finding out the capabilities of 


—————— 
square foot of grate area without smoke. Th 
of waar orig during the test was 46-7 lb, 
square foot of grate area. The smoke observed w. 

at any time above ‘‘faint.’”’ During the whole ps rye 
test, extending over two days, the stoker was not, aaciatea 
any way by hand firing. To find the efficiency of oo b mn 
tion the furnace gases were taken several times dusts ~ 
test, and showed 13 per cent. of CO,. The coal used FY the 
the test was ordinary Wishaw slack and dross. Steaq tea, 
ample steam was maintained during the whole tin ~ 
the test. . Me of 
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OIL MOTOR CARS OF 1902. 
By Captain C. C, LonepripGE, Member, of London, 
(Continued from page 454.) 


Systems of governing.—Governing is so intimately connecte 
valve action, charge formation, and ignition, that it may wel] 
considered next. For the purposes of governing, the old “ hit : 
miss,” or total cut-out arrangement, has practically disap kag 
In its place, four systems are in use. J peared, 

By far the larger number of car motors use a char, 
throttle—Fig. 12—usually a valve fixed on the induc 
occasionally, as in the Bollée and Duryea cars, in tl 
inlet valve with variable lift. 


d with 


‘arge volume 
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The throttle, worked by band, ri ty 


Fia. 12 
System of Volume Throttling (Mors). 

















AA throttle valves on induction pipes; BB valve levers, C valve shaft, 
operating under the action of the governor D. Of the two springs E and F, 
the former is the stronger, and tends to open the valves. By the use of these 
springs, the valve action is more sensitive than when the governor alone is need, 


the governor, or by both, reduces the volume of the charge 
admitted, and thus slows down the motor. The author has no 
hesitation in condemning this system as theoretically bad. Incom- 
plete filling of the cylinder reduces the compression, and thus 
renders the conditions for efficient and economical explosion less 
favourable. Again, the induction of the charge below atmospheric 
pressure entails negative work. Thirdly, where jet carburation is 
used the mixture is varied. 

The second system, less general, is the exhaust throttle. The 
opening of the exhaust valve is retarded, a certain proportion of 
exhaust gas remains in the cylinder, the inlet valve opens later, and 
less fresh charge is admitted. In this case there is a certain 
amount of back pressure, and the mixture is diluted with exhaust 
gases ; but the cylinder being fully filled, the compression is pre- 
served, and there is sufficient evidence to show that from this 
factor alone greater economy results. The marked economy of the 
Gillet-Forest motor is attributed to this method of governing. An 
illustration of the application of the principle is the De Dion patent, 
No, 22,762 of 1900 F ig. 13. Where this method of governing is 


Fis. 13. 
Exhaust Governor (De Dion and Bouton). 


A, cam acting, through lever B 
on exhaust valve stern tappet J 
B lever pivoted to crank C, and 
movable from right to left, by rod D 
Any movement of the lever to the 
left decreases the lift of the valve, 
as may be seen from the dotted or 
maximum position of the lever, at 
which position the exhaust valve 
remains closed. 





adopted, correctness of mixture would appear very necessary. For, 
assuming Mr. Grover’s experiments with coal gas, as gaa to 
hydrocarbons, the mean pressure is influenced, not by the products 
of combustion present, within the workable limits, but by the correct 
ratio of air togas, which alone determines the possibility of an explo- 
sion and the pressure generated.t : 
A third system, in very general use, usually in combination with 
one of the preceding methods, is by retarding the charge ignition. 
The effect of delayed ignition is to give the piston time to expand 
the charge, thus reducing the force of the explosion, and the 
duration of its action on the piston. In other words, the full 
wer value of the oil is not obtained. The method is, there- 
ore, wasteful, and unless automatically coupled with the throttle 
valve, may, in the hands of a careless driver, lead to premature 
explosion. 

e author inclines to think that the second, or perhaps a fourth, 
method would be the best, namely, governing by retaining the full 
charge of air, and reducing the amount of petrol. The methods 
of carburation in the De Dion, Darracq and Holyoke cars, already 
mentioned, are on these lines. It mightbe thought that governing 
on this plan could not be extended over more than a 50 per cent. 
variation of speed, the ‘“‘critical point ” of the mixture being then 
reached. With the ordinary methods of carburation this would 
probably be the case. But by carburating at or near the end of the 
compression stroke, it is likely that a far wider range might 





* Paper read before the Institution of Mechanical Engineers. 
+ “Modern Gas and Oil Engines,” F.G. Grover, 3:d edition, page 





the stoker in burning a cheap class of fuel at a high rate per 
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—— 
he difficulty of ignition could be met by setting the 
he course of the incoming fuel, thus ensuring 
sufficiently rich for inflammation, A provision 
bed, among — in Patent “y ra 1893, 
. Hartley and Kerr. Super-compression, for the same 
of Messrs: Het ribed in Patent No. 13,825°7, L.’ A. Letourbe, 
PaPeondemns volume throttling on account of its thermal in- 
efficiency. 
} Charge expan 
of the wr 
ise to add a WO! 
or power to the car itself. . : , 
fe The first of these points is expansion during the working stroke. 
‘Asa direct object of design, no Otto cycle petrol-car motor on the 
desfor increased expansion during the working stroke ; 


wrovi 
weer’ zs a result of governing by throttling, greater expansion, 


covered. ) 
ignition plug 10 t 
locally a mixture, su 
of this kind is descri 


sion. —Having carried the subject as far as the ignition 
there remain a few other points on which it may be 
rd or two before describing the application of the 


i i t] yy . : . . 
he action of the throttling, is obtained. The disadvantages 
of this method have already been noticed ; loss of fuel value by 


reduced compression, negative work in suction below atmospheric 
pressure ; and, if gain by increased expansion were in view, 
reduced power by the diminished weight of charge. Though it is 
doubtful whether in Otto cycle car motors any attempt at further 
utilisation of the exhaust pressure would be successful, efforts in 
this direction are worth consideration. To overcome the disadvan- 
tages enumerated above, some inventors admitted a full charge to 
the cylinder, subsequently expelling a portion, thus giving greater 
expansion to the rest. Two variations ma be noticed. In their 
patent, No, 8469 of 1891, the Gas Motoren Fabrik Deutz draw in a 
full charge of air only during the suction stroke, a portion of this 
lied on the compression stroke, while at the same time 
gas or hydrocarbon vapour is added to the rest. The French 
inventors Forest and Gallice, patent No. 22,559 of the same year, 
varied this procedure. Taking advantage of the fact that in a 
four-cylinder motor, one piston is charging while another is 
compressing, they reduce the oo by transferring part of the 
contents of the compressing cylinder to the charging cylinder. 
Both these methods eliminate negative work in charging ; but, 
like volume throttling, they adversely affect efficiency and power. 
Another method of procuring increased expansion by diminished 
charge is illustrated in motors governing on the exhaust. To reduce 
the fresh charge more or less of the exhaust is retained in the 
cylinder. !t is intelligible that the practice should be economical ; 
for, though back pressure is created andthe charge diluted, suction 
below atmospheric pressure is avoided, and, which is the main 
point, compression is preserved. The Gas Motoren Fabrik Deutz, 
in their patent, No. 2/29, 1892, ingeniously eliminate all back pres- 
sure by giving a free exhaust stroke, drawing back part of the ex- 
haust during a portion of the suction stroke, then closing the exhaust 
valve and opening the charge inlet valve for the remainder of the 
stroke. Taken broadly, as a principle, increased expansion by 
charge reduction might perhaps be useful in designing motors 
liable to temporary demands for power in excess of their normal 
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Fro. 14. 
Increased Expansion Gear (author's). 
A 
\ * 
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Section on line A B. 





yield, as, for instance, in hill climbing. In such case the cylinder 
would be so dimensioned that a full charge would provide very high 
compression and increased power for use on occasions when a tem- 
porary increase of vibration, &c., would be of no consequence. For 
normal running the reduced charge and lower compression would 
be employed. Against the advantage of this reserve power would 
be the —_ increased dimensions and weight of cylinders, &c. 
On the other hand, provision of reserve power is, with single-acting 
Otto engines, the only way to reduce change speed gears toa 
minimum—a step much to be desired. 

_ Other inventors have worked in quite a different direction, seek- 
ing greater expansion by increase of the working stroke. By 
lengthening the sweep of the piston during the working stroke 
additional expansion is obtained. Such mechanical contrivances 
as the Atkinson linkage, though undoubtedly economical, are too 
cumbersome for car work. A simple device for the purpose was 
recently designed by the author, the detail bein ft or out by 
Mr. A. Suggate. The modifications of the stroke will be easily 
understood from the sketches given, Figs. 14 and 15. The diagram 
shows teeth on a fixed pin in the crosshead to gear into a similar 
wheel fixed to the crank. The pin on the connecting-rod is 
lengthened beyond the teeth to form a bearing, working in a block 
or roller, the latter sliding or rolling in a groove on the crank. 
The shaft must, of course, be provided with suitable bearing. 
From the diagram it will be seen how the other strokes are varied 
during the cycle. Naturally it is not suggested that such gear 
would stand the shock of large engines, but for small powers the 
mechanism might serve its purpose. The cycle itself favours 
economy, for a light charge is used with high compression and 
Increased expansion. 

Other inventors, again, have aizied at increased expansion by 
additional cylinders, Excluding the system cf compounding,” 
which is not likely to be introduced in light motor cars, adaptations 
of the above principle have found, and others may find a possible 
application to motor car work. Engines of the Burt so-called com- 
pound, but more strictly expansive Otto type, are too heavy and 
complicated for this class of work. A clever method initiated, 
poten, by the Atkinson engine, and adopted in such motors as the 

och, Gobron-Brillie, Hyler-White, Pietot, &c., is the use of two 
pistons in one cylinder—in this sense two cylinders. The plan 
ov rapid and good expansion, but is attended with some obvious 
; isadvantages, which, however, have not prevented it from finding 
;avour with many automobilists. Another ingenious way of 
increasing expansion is illustrated in the ‘‘Scott” vertical high- 
speed engine of Messrs, Reavell and Co. The bottom end of the 
toca is closed, and is therefore equivalent toa second cylinder. 
— is nO compounding, but increased expansion is got by the 
. — use of the top and bottom ends of the same cylinder. At 
‘ vw ermination of the down or power stroke, steam is transferred to 
; © underside of the piston, working expansively on the upstroke, 
piri: ; the latter half of which ‘the residual steam in the top 
— 1s compressed in the clearance space. Fresh steam is then 
admitted and the cycle repeated. The method gives increased 
par sey very perfect cushioning, and freedom from drop on the 

ease of the high-pressure or to’ cylinder. Some such arrange- 
~— might be applicable to the Otto cycle. 

“at er cooling. —This is the second point on which something 
vad © be said, and it may well be introduced by a brief reference to 
Ger ee Burstall’s experiments on the temperature of the gases 
: ‘ave to be cooled. The author’s first examination of the 

Sures published in the second report of the Gas Engine Research 





* With separate high and low-pressure cylinders. 


Committee showed great irregularity inthe temperature fall. Thereis 
no gradual curve, no regular drop ; but very notable fluctuations of 
temperature, A closer investigation, however, disclosed two curious 
facts ; first, that the maximum fall of temperature occursregularly 
at half stroke ; secondly, a periodicity in the fall. It may be 
remembered that Professor Slaby had previously noticed the half 
stroke fall, and attributed it to increased piston speed. He also 
ap) to have obsered irregular fall ; but, in theauthor’s opinion, 
failed to nise its truecause. Thiscause, he thinks, is revealed 
by the following figures :— 


Puint of stroke. Mean fall in 0 deg. Cent. 
lg ames Set ed 100 deg. 


d 
3 70 deg. 
4 99 deg. 
> 105 deg. 
6 58 deg. 
7 76 dey. 
ee oY eerr 52 deg. 


The second column represents the mean fall, calculated from 
Professor Burstall’s Table III. The figures show a heavy drop of 
100 deg. at -2 of the stroke, followed by a lower fall of 70 deg.; 
then an increased drop rising from 99 deg. to 105 deg., succeeded 
by a much lower fall of 58 deg. Finally, a further rise of 76 deg., 
with a succeeding drop of 56 deg. Something like a wave movement 
in the temperature fall is distinctly visible. It is, therefore, argued 
by the author that, when an elastic fluid, such as air and gas, is 
exploded within the compression chamber, a series of wave currents 
are set up, each elastic impact on the walls intensifying the loss of 
heat by conduction, each reflex movement lessening its action, 
irrespective of internal heat changes, due to the expansion and 
contraction of the gases. According to this theory, it is not to the 
difference of temperature per se, between the gases and the walls, 
that, in the fraction of time occupied by the stroke, the cylinder 
loss is mainly due, but to the intensity and periodicity of the 
explosion waves. This explains the lesser heat loss with weak 


Fig. 15. 
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charges, the explosion producing waves of less intensity and 
frequency, and it also explains why, in such cases, high initial 
temperature does not lead to perceptibly increased cylinder loss, 
while from the point of inflammation and combustion such tempera- 
ture is advantageous. 

In getting rid of the heat, however transmitted, two systems 
are in use. For any but the smallest motors, air-cooling, except 
as a supplementary aid, is impracticable, or in any case, vastly 
inferior to water-cooling. 

This latter system may be sub-divided into forced and natural. 
Of these, the former, by far the more general, is effected by pump, 
usually of the centrifugal type ; the latter, by placing the water 
tank higher than the cylinder, circulation following the difference 
of temperature. The security of this system is its only strong point. 
In other respects it is inferior to forced circulation. Not only to 
maintain a given cylinder-temperature, does the slower circulation 
require a larger body of water to be carried ; but the very cause of 
the circulation is defective. In the jacket, water rises upwards 
round the cylinder, because it becomes hotter. It is thus placed in 
a condition to exert the least cooling effect, where it is most wanted, 
round the combustion chamber and valves. The result is an increase 
in the natural tendency to unequal cylinder expansion, which 
adversely affects the casting, the piston rings, and general running 
of the engine. 

Possibly the best method of all, and certainly the safest, would 
be a combination of the two systems. here pump circulation alone 
is employed, it is advisable to provide against over-heating due to 
breakdowns. The safeguard usually supplied isa float glass on the 
dash board, in which the position of the floatindicates the maintenance 
of the circulation. But this requiresthe driver's attention, a demand 
to be avoided. A very ingenious French method, communicated 
to the writer by Mr. Dugald Clerk, for indicating the piston water 
circulation in gas engines, is to lead the discharge intoa tank, fitted 
with a ball cock, connected with the gas valve. If the circulation 
fails, the tank water level falls, the ball cock sinks, cutting off the 
gas and stopping the engine before damage isdone. Onsomewhat 
similar lines, the author recently suggested fitting on the pump 
discharge pipe a lift valve, so connected with the electric ignition or 
the petrol supply that, as long as the cooling water circulated, the 
valve and its ec tion remained in their normal position ; but if 
the pump failed the fall of the valve back to its seat broke the 
electric current or the petrol supply and so brought the motor toa 
standstill. A mercurial tube in connection with the cylinder jackets 
offers another method of interrupting the firing, when, owing to 
a pump failure, the cylinder temperature becomes dangerously 
high. 

An ingenious method of avoiding air or water cooling is 
described in patents Nos. 24,091 and 24,311 of 1896, J. T. Dawes. 
Inside the cylinder is a layer of non-conducting material, then a 
thin metal liner. The trunk piston, closed at the end, works 
outside the cylinder, a forked — being used. The 
inside of the cylinder is thus kept very hot, while the outside is 
sufficiently cool for running. 








The question of what is the proper cylinder temperature is one 


that admits of two answers, according to the standpoint taken, 
namely, that of efficiency or thatof power. A very considerable heat 
loss arises from the cooling of the explosion gases by contact with 
the cylinder walls and piston. Hence the higher the temperature 
of these latter, the lower their cooling effect. High cylinder 
temperature therefore conduces to efficiency, considered as the 
ratio of heat converted,into work to the total heat imparted to the 
engine. Under this as: then, the cylinder walls should be kept 
as hot as they can be efficiently run. But when power is con- 
sidered, different considerations intervene, Other conditions 
being alike, the more charge that can be included in a cylinder of 
given dimensions, the more power will be produced by the ex- 
plosion. Thus power depends on the weight of the charge. Now 
one charge, having half absolute temperature of another, will 
have double its weight, and its explosion will generate pro- 
portionately greater power. Low temperature, therefore, by 
diminishing the heat of the incoming charge, favours increased 
body and therefore increased power. In connection with this 
subject Professor Hele-Shaw presented to the late International 
Engineering Congress at Glasgow a summary of power tests con- 
firmatory of the above. His series of experiments showed tbat in 
a motor with jacket water ranging from 77 deg. Fah. to 250 deg. 
Fah. there was, with increase of the water temperature, a gradual 
decrease of horse-power declining from 4-775 B.H.P. to 3-94 B.H.P. 
A determination of the engine speed and quantity of water 
circulated was omitted, but the figures are still interesting as an 
illustration of the effect of cylinder temperature on power. In 
1896 Mr. James Atkinson stated that for every 54 deg. Fah. by 
which the charge in the cylinder was reduced in temperature 
before compression one per cent. more power could be obtained 
from the engine. Low cylinder temperature results in easier 
lubrication, and, therefore, likely enough, in reduced friction, a 
possible factor in the increase of power. : i 

As coolers, various types of radiators are used, with or without 
auxiliary fans, these being useful adjuncts in hot climates or for 
long hilic!imbs. In patent No. 8471 of 1897, P. Royer uses the mud- 
guards as tubular radiators. Cylinder cooling by water injection 
has already been noticed. 

Mufilers or silencers.—Until very recently these have been con- 
sidered merely as sound-deadeners, and their influence on engine 
power quite overlooked. Many of the silencers used were thus 
ridiculously small, giving rise to quite unnecessary back pressure. 
What is the proper volume ratio between the silencer and the 


Fic. 16. 
Exhaust rclease valve ( Broolze). 
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cylinder the author does not know. Mr. W. A. Norris states that it 
should be a minimum of 5 tol. The point could be easily settled 
by any manufacturer that would take the trouble to make the simple 
experiment. That silencers are probably yet too small, and that 
considerable throttling still exists, is evident from the fact that 
certain American makers—e.y., the Friedman car, the Murray car— 
have added to the exhaust pipe between the cylinder and silencer a 
by-pass valve, to free the exhaust, when more power is required. 
This method has been followed in the English Brooke car, Fig. 16, 
and the German Daimler, Mercedes Simplex. The illustration, 
Fig. 17, shows a common form of muffler. In the American Friedman 
car the silencer consists of concentric tubes, communicating with one 
another through perforations. The exhaust from each cylinder 
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Fic. 17. 
The 40-H.P. Simplex Silencer (Mercedes). 
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The exd of the cxhaust pipe is plugged and perforated. 











enters at opposite ends of the central tube, and diffuses outwards. 
The silencing effect is said to be very complete. Another American 
silencer, the Oldsmobile, will be understood from the illustration, 





Fie. 18. 
Silencer ( Oldemobile). 
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Fig 18. The exhaust gases are given ample space to expand, and as 
their passage through the perforated tubes to the atmosphere is slow 
and continuous, it is said to be noiseless. 

To ensure immunity from fracture in case of back fire, a relief 
valve is sometimes fitted to the muffler. 





(To be continued.) 
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REPORT ON THE WORKING OF AMERICAN 
RAILWAYS. 
By LIgUTENANT-COLONEL W. V. CONSTABLE, R.E. 
(Continued from page 428.) 
Rates and Fares and Cost of Carriage, dc. 


211. l attach to this report a pamphlet entitled ‘‘Do American | 


Railways Pay?” and, although opinions may differ a ape | 
the author's views on the subject of Government ownership ani 
supervision of railways, his deductions not being sound, so I 
think, in the case of Indian railways, still the statistics compiled 
and the results attained as pcamg # Mr. Car-Skaden are of the 
greatest interest to those concerned in the economical and suc- 
cessful working of railways. He shows that the average charge 
per American ton mile for goods for all America was, for 1898, 
-785, and for 1890, -927 cents. At the present rate of exchange, 
these work out to about five and six pies respectively per English 
ton, and these rates are probably approached by those in India 
where, for 1899, the charge esta: tere higher. For the 
E.I. Railway and the A.B. Railway, however, they were 4%, and 
3-65 pies respectively, one being due to the phenomenal cheapness 
of coal and level grades of the railway, and the other to the 
desperate and unprofitable competition with river traffic. These 
charges are exceptional, however, and for the broad gauge all 
round they might be put at an average of six or seven pies. The 
author also shows that the average passenger rate in America is 
about two cents (12 pies) per mile, that for India for the year 1899 
being about 24 pies. 

As regards the cost of carrying a unit a mile, this information is 
difficult to get, as statistics are only published for one or two lines, 
and I was assured that American railways, in order not to give 
such States as exercise control over rates and fares a lever to use 
for further reductions, naturally prefer not to show too good 
results. Very keen competition, too, acts asan inducement not to 
disclose too much, but it is only fair to assume that a railway like 
the ee earning big dividends and in first-class condi- 
tion, would not carry a huge mass of its traffic, such as coal, ore, 
and grain at a charge of a quarter to one-third of a cent per 
American ton per mile—1} to 2 pies—as I am told it does, unless 
it could do so at a profit, say at a cost of 1} to 14 pies. The cost, 
therefore, as stated in Poor’s Manual, viz., 2-13 pies, is likely to be 
much above the mark. 

212. I was told that President Hill, of the G.N. Railway, who is 
considered to be an authority on the subject, put the cost per 
American ton at -6 cents (3-6 pies) east of the Mississippi and 
1 cent (6 pies) west of that river. For all America I see the 
Railroad Gazette places the charge for 1899 at -724 cents, say 
4} pies, per American ton, but the Vice-President of the St. 
Louis Terminal Railways and Wabash Railway told me that 
often in competition east of Chicago and St. Louis the rates for 
coal and ore and steel to the coast went down to ‘25 cents, and this 
rate was sometimes applied to grain. 

213. Whilst the rate, i.¢., the charge, depends on many factors, 
such as the capital cost of the property, competition, wealth of 
the population, &c., the cost is a very good criterion of the 
methods of working, and the keen competition, the scarcity and 
high cost of labour and the necessity for working economically in 
order to give some profit on the large capital outlay involved, have 
resulted in America in a marvellous exhibition of successful rail- 
way operation. It is these conditions which have produced the 
enormous engines, cars, and train loads, and the reduction of 
handling to a minimum, and it is because India, whose goods traffic 
conditions somewhat resemble those of America, has worked much 
on the same lines, that her railways now come rext to America in 
the matter of cheap rates and cost of working. It is, however, to 
be hoped that India will not be satisfied with what she has done, 
but will see if her train loads, both for passengers, but more 
especially for goods, cannot be still further increased. 

214. I may be wrong, but to me there seems no good reason why 
in India grain and seeds should not in time be dealt with in 
elevators, be hauled in long trains in cars of large capacity, and be 
carried in bulk to Europe. And if salt also could be carried in bulk, 
as I think Punjab rock-salt could bein the dry season, there would 
be mutual advantage to the railways and the public, and the 
cheapening of this universal article of food would benetit millions 
of consumers. 

215. I admit that to attain similar results to those existing in 
America, axle loads wouid probably have to be increased, and all I 
would suggest is, that if such important a can only be 
obtained by increasing the axle loads, then a bold policy in this 


direction should be adopted, and the proposal should not be) 
It would be easy in | 


rejected on theoretical grounds without trial. 
case of failure to bring down the axle loads of those wagons that 
have given offence, and to alter or even discard the few engines 
used for the trial. But with the strengthening of the bridges that 
has taken place over nearly all the trunk lines of India, and with a 
100 Ib. rail for tke broad gauge, which section I recommend else- 
where for renewals, it is doubtful if a moderate increase of axle 
loads would have a deleterious effect. It may be noted that it is 
stated that the wheel loads on the rails for American 60,000 Ib., 
80,000 Ib., and 100,000 lb. capacity cars comes to five, six, and 
eight tons respectively, the maximum permissible in India on the 
broad gauge being six tons. 

216. I give below a table of comparisons between some American 
and Indian roads :— 


| Manual for 1898, those for India being for 1899. Fi 
| for America were only obtainable by me after I 

| extracts, but I find they differ little from those for 1898, and the: 
| have been allowed to stand. 
| enable one to compare the volumes of traffic. 


Table of Comparisons. 


217. The statistics for America are mostly compiled from Poor’s 
res for 1899 
ad made the 
The earnings per mile per wee 
“ Rr should ~ noted 
that American money has been converted at the rate of 1 dollar to 


| 3jth rupees, and that the Indian statistics have been reduced to 


the American ton of 2000 Ib. 

The cost per ton is only given for two American railways, viz., 
the P.R.R. and N.Y.C. = dg H.R.R., but these are the best roads 
in the country. 

The cost of coal per English ton was obtained by me verbally 
from the best sources available, chiefly from locomotive super- 
intendents of the various lines. The cost is the price paid for it at 
the nearest station or the nearest junction to the home line. 

In looking at the figures in the table it is to be noted that on 
two American trunk lines, viz., the P.R.R, east of Pittsburg and 
the N.Y.C. and H.R.R., whose average grades are no better than 
those on the most successful lines in India, the P.R R. being much 
worse, and with coal at 90 and 100 cents per ton respectively, versus 
64 and 464 cents per ton on the E.I. and B.B. and C.I. Railways, 
these two American lines carry goods at about 2-13 and 2-58 pies 
respectively per American ton per mile, and I was told, as before 
mentioned, and I thoroughly believe it to be true, that in their 
own interests the American roads are very careful not to show too 
favourable statistics for the cost of carriage. On some of the 
busiest and best Indian railways the cost works out to between 
2} and 31th pies, as, for instance, the B. and N.-W. and the B.B. 
and C.I.R.R.’s. In the comparizon I except the E.I. Railway, 
whose figures work out to 1-8 1 pies only (1-44 op American ton), 
butits coal is phenomenally cheap, costing only °64 dols. per ton,and 
its road is practically level throughout, and it has no mountains to 
climb like the P.R.R. The N Yc. however, has a very level road, 
and here the E.I. Railway shows to great advantage, as it 
compares as 1-44 to 2-58 pies per ton per mile. What the E.I. 
Railway would earn with 3000-ton trains and with a traffic equal 
to that of the Pennsylvania or N.Y.C. Railways it is difficult to 
imagine. 

218. These comparisons therefore show that on some of the best 
worked railways in India the cost of moving a ton of goods per 


| mile is already as low as on two of the best and busiest lines in 


America, the E.J. Railway, with its exceptionally cheap coal and 
level road, even surpassing them all. At the same time I repeat 
the caution that the American figures are purposely cast high. 
We have also to note the fact that, compared with Indian railways, 
the earnings per mile of the principal lines in America are very 
hizh, the goods rates, it being remembered, being low, and the 
passenger fares high, that coal is phenomenally cheap, but that the 
lead of goods and passengers is low, notably in the Middle States, 
with which Indian railways are compared for choice. It shows at 
the same time that in India the charges to the public, though not 
exorbitant, average higher than in America. In America they go 
as low as 1} pies for ore, cal, and grain, whereas in India the 
minimum laid down by Government is 2-7 pies. 

219. As rds passenger traffic the conditions are very 
different in the two countries, and the comparison is only useful 
in showing that where one can get well-filled heavy trains, and 
provide the least necessary accommodation suitable to the public, 
and commensurate with the fare, as is done in India, the cost of 
dealing with it is extraordinarily small. On the whole, therefore, 
we may conclude that true economy in railway working is obtained 
by hauling the heaviest possible paying load at moderate speeds, 
and this applies to both passengers and goods. If India can 
increase the tractive power of her engines and can haul a bigger 
paying load in high capacity cars, as I believe she can and will do, 
she should, owing to the cheapness of construction of her lines, and 
her cheap labour, be able to charge less and carry cheaper than any 
other country in the world, and as one much interested in this 
problem, I think she will occupy this position if heavy rails, 
increased axle loads, and universally applied automatic brakes, be 
adopted along with big engines. Her tight couplings and up-to- 
date details of goods stock, as instanced by her use of carriage 
springs for goods vehicles, are all factors that help to make the 
handling of heavy trains and big wagons a satisfactory operation. 

220. The following information respecting rates and fares and 
traffic matters was picked up by me at different times and places :— 
The fares on the B. and A.R.R. work out to 2} cents a mile, but 
mileage tickets only cost 2cents. For suburban traffic the fares 
are from 1 to 1} cents a mile. Coal and grain are carried at 
4 and #th centsa mile respectively, but the haul is short. 

221. The rates and fareson the N.Y.N.H. and H.R.R. are 
much the same. That for passengers from New York to Boston 
for 233 miles was 2-14 cents per mile. The haul ona 
paver and ton of goods was 18-11 and 85-36 miles respec- 
tively. 

The average number of passengers in a train was 68, and of 
goods 204-11 tons. The traffic is largely suburban in character, as 
shown by theshortaverage distance travelled by each passenger, viz., 
18-11 miles. The divisional superintendent of the Albany division 
of the N.Y.C.R.R showed me statistics in which it was recorded 
that the ——- of empty mileage to total mileage of all freight 
cars was 31 per cent. 

222. On the Denver and Rio Grande R.R., in inter-State booking, 
the rate is between 2 and 3 cents a mile, the rate from Salt Lake 
City to Denver, a distance of 748 miles, being 2-40 cents. From 
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Gross Average Average Average Average 
a ae ee earnings rate per rate expenses expenses haul distance Cost of — 
: 2s per mile per passenger | per ton per sal per ton per of a ton of |travelled by 6 ¢ 904911 
week. per mile. mile. ar wfc | mile. goods. a passenger. | me 
DE = NT EN é | | 
Rupees. Pies. Pies. Pies, Pies. Miles. | Miles. | Rupees. 
B.andV. . 1076 10-14 2-76 - - 199-4 | 36-1 |2-88 to 6-25 
Lehigh Valley 890 11-16 2-46 a _ 174-4 82-7 | _ 
N.Y.C. proper 147 10-16 | { .3°s3} 8-58 2-58 | 9-7 |B 
P.andR. .. 1410 9-87 4-92 _ = 66-58 | 12-52 | _- 
L.S.andM... .. 8829 12-57 3-01 _ _ 178-5 | 47-6 | — 
Chicago and Alton te NC 10-52 4-68 = ot _ - | = 
C.and N.W... .. oo ee] 427 12-06 5-34 _ _ - - _ 
CB.andQ... .. pate ie 358 = a as ain at a 4-69 
N.Y.N.H. and H. 1243 10-62 9-06 _ _ 185-8 | 418-11 {6-25 to 9-28 
C.M. and St. P. .. 333 14-16 5-82 — _ - 3-91 
C.R.L. and P. 348 14-04 5-94 _ _ _ _ - 
BRR wd: se 434 11-62 4-17 = a - | - _ 
Walash.. .. .. 384 11-74 3-74 — _ - | = _ 
Missouri Pacific .. 325 12-62 5-08 - _ ~ | a —_ 
G.N. oo 68 2 2s 275 12-7 5-94 _ - _ - - 
N.P. os 6s 2% 60 e 326 13-32 6-36 -- - _ — - 
Chesapeake and Ohio 554 11-64 2-22 — _ $21-9 52-3 | ee 
2 Ra eee 564 _ = —_ — _ 4-69 
eee eee 356 11-04 7-32 -- | = -- _ 4-06 to 4-69 
Pennsylvania East of Pittsburg .. 1428 11-59 | 2-99 6-59 =| 2-18 | 109 20-7 2-81 
Canadian Pacific .. .. .. «. 201 9-12 | 4-56 _ | — | 865-9 117-2 —_ 
B. and A. ae eee } 1412 10-68 | 5-04 a = 112-05 21-04 7-81 
All American railways .. .. .. .. | 406 11-96 4-55 _ — 125-50 26-55 - 
Middle States (best lines in America) .. 858 10-80 3-66 _ — 97-15 19-77 -~ 
} Pittsburg, Chicago, and Fort Wayne 1409 12-12 3-42 _ o _ _ —_ 
}P.C.C. and St. Louis .. .. .. .. 846 12- 3-54 _- - - - ~; 
} Cleveland and Pittsburg 1080 12-90 3-18 _ _ -_ - - 
East Indian Railway ... oo ee 637 2-73 | 4-18 0-75 1-44 | 206-88 60-05 2-06 
B.BandOhL .. .. os 515 2-60 7-00 1-38 3-15 139-82 19-16 16-69 
cei, Meg ae te ee ge 266 2-13 6-16 0-78 2-68 | 217-59 49-11 16-58 
B. and N.W. Railway .. .. .. .. «. « 133 2-08 4-75 0-90 2-27 115-34 88-62 6-51 
Most of lines around St. Louis East of the 
Mississi ee eee ee _ a a _ _ oan a 2-50 to 3-12 
Most of lines around St. Louis West of the | 
Miesiosippl .. 2s 2c os os co 00 0 - _ _ _ | — _ | 8-91 
* As given me for 1900, + For 1899. { Worked by P.R.R. 





Denver to St. Louis, by the Burlington Missouri R.R., a distance 


of 929 miles, the rate was 23 cents per mile. 

In the States west of Denver local rates within the States them 
selves are high, being from 3 to 5 cents a mile, but 2000 and 3099 
mile ticket-books can be purchased at a rate of 2 to 24 cents a mnile 
and on nearly all Eastern lines such mileage tickets can be nr. 
chased at 2 cents a mile. = 

223. I may mention that many States ess and exercise con. 
trol over rates and fares, and many in the East do not permit a 
fare exceeding 2 cents. To show that States are very careful to 
keep or get control over rates and fares in America, I ma 
refer to the 33rd annual report of the Boston and Albany 
Railroad Company for the year 1900. It contains a copy of th, 
lease of this railway company to the N.Y.C.R.R., as also a copy of 
the Act of the State of Massachusetts authorising the lease, jn 
which the control of rates and fares over the B. and A.R.R, is 
clearly set forth, and in Section 4 it actually insists on rail freights 
from any point to Boston being the same as to New York, and seq 
freights «:@ these ports are also to be levied on the same basis, 


(To be continued.) 








THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was a moderate amount of business transacted on Change, 

Birmingham, this—Thursday—afternoon. Pig iron was in some. 

what improved request, more particularly for foundry descriptions, 

Staffordshire cinder forge was quoted 50s. to 5ls., part mines, 

52s. to 54s.; all-mine ordinary, 57s. 6d. to 67s, 6d.; best, 80s. to 

82s. 6d., and cold blast, 95s. to 1003. Agents of Midland brands 

did some additional booking on the basis of the following quota. 

tions :—Derbyshires,® §3s. to 54s.; Northamptons, Sls. 6d, to 

52s. 6d.; Lincolns, 56s. The enormcusly increased shipments of 

British pig iron to the States was commented upon. It seems that, 

compared with last year, the October shipments have risen from 

3014 tons to 55,003 tons, and the ten months’ shipments from 

36,379 tons to 336,147 tons. Satisfaction is also expressed at the 

growth of the Canadian shipments, which have augmented from 

2537 tons to 9357 tons, and from 7569 tons to 38,014 tons. 

The manufactured iron trade continues rather quiet, except in 
the galvanised sheet departments, though even here the outlook 
is not over favourable, for Messrs. Jno. Lysaght, Limited, are 
reported to be contemplating the removal of the remainder of 
their establishment to Wales. Prices continue £11 7s. 6d. to 
£11 12s. 6d. f.o.b. Liverpool. The improvement in Indian, 
Argentine, and South African trade are among the features of the 
last Board of Trade figures. So far this year, compare with last, 
there has been an improvement with all countries in quantity 
from 208,487 tons to 269,311 tons, and in value from £2,654,480 to 
£3,351,720, which last is a better amount than for two years past, 

Steel is without change on the week. The engineering industries 
continue fairly well engaged. 








NOTES FROM LANCASHIRF, 
(From our own Correspondents.) 


Munchester.—The position in the iron market here is very per- 
plexing. Of the leading brands of fig iron there is an actual 
scarcity, prompt deliveries even of small quantities of some of them 
being most difficult to get, and generally practically little or 
nothing is going into stock. Yet there is a steady downward 
tendency of prices in the open market, and an excessively low 
forward quoting, which necessarily unsettles both buyers and con- 
sumers. The only apparent explanation is a prevailing want of 
confidence in the future, to which I have made previous refer- 
ence in my notes, and which continues to restrict operations within 
the narrowest possible limits. There is, no doubt,’a general dis- 
belief in existing prices, and consequently a disinclination to cover 
more than the most pressing requirements. Producers of raw 
material contend, however, that the present cost of production 
affords no margin for lower prices, whilst users of raw material 
state that they are already working on an altogether unremunera- 
tive basis; finished ironmakers especially complai that the 
rates they have now to take for manufactured material leave them 
an absolute and serious loss. What the outcome of the whole 
situation will be it is difficult to forecast, but no doubt the 
immediate outlook is very disconcerting, especially as general 
trade and industrial prospects are anything but satisfactory. 

Only a very slow sort of business continues the general report 
on the Manchester Iron Exchange, and at Tuesday's meeting 
buying in pig iron was again restricted almost_entirely to the 
merest hand-to-mouth parcels. Here and there moderately good 
lines are reported as being put through, but these are confined to 
some special brands for special requirements. In the ordinary run 
of trade users buy just now as little’as possible, and even the very 
tempting forward quotations fail to bring about business beyond 
immediate requirements. 

For local and district brands prices remain without quotable 
change from last week. Lancashire makers are sellers at about 
59s., less 24, or perhaps a trifle under this figure for No. 3 foundry, 
with Lincolnshire remaining at 53s. 6d., and Derbyshire about 
56s. 6d. to 57s, 6d., net, delivered Manchester. Forge qualities 
still meet with very little inquiry, and quotations are scarcely 
more than nominal at about 53s. 6d. to 54s., less 24, for Lanca- 
shire, and 52s, 8d. net for Lincolnshire, delivered Warrington. 
Notwithstanding the recent reduction in list rates, Derbyshire is 
again competing with local and district brands, and is to be bought 
at under 52s, net delivered Warrington or Bolton. 

The much lower quotations for warrants during the past week 
have not much affected good named foundry brands of Middles- 
brough, which for a delivery are still scarcely to be bought 
under 59s, 4d. to 59s. 10d. net by rail Manchester. For open 
brands, however, and forward delivery prices are irregular, and 
some excessively low figures are mentioned as quoted for next year. 
Scotch iron also is in much the same position. The easing down in 
warrants has not brought about any ee in makers 
quotations for good named brands, which continue scarce, some 
brands being still very difficult to obtain for prompt delivery. At 
Manchester docks Eglinton is not quoted under 60s., Glengarnock 
62s. 6d., and Gartsherrie 63s. 6d. net ; : 

The position in the finished iron trade remains practically un- 
changed. The associated makers still quote £6 15s. for Lancashire 
and North Staffordshire bars delivered in thisdistrict. Lancashire 
makers are getting these prices where.they ‘can, but very little 
business is possible, and in the open market bars continue to be 
freely quoted at £6 12s. 6d. delivered. Sheets remain steady at 
about £8 5s, to £8 10s., and hoops, in which a moderate business 
is being done, maintain the association basis of £6 2s. 6d. for 
random, £6 7s, 6d. for special cut lengths delivered Manchester, 
and 2s, 6d. less for shipment. The forges in this district are mostly 
getting short of work, and the position all through is an extremely 
unsatisfactory one for makers, who are compelled to accept 
unremunerative rates to secure even the very limited business that 
is being put through. Re ee act 

In the steel e an easier tendency in prices is becoming notice- 
able. Hematites are without quotable change, but at 68s. to 69s. 
net for No. 3 foundry, delivered Semehester, ereis very little buyi 
going on. Little or no change can be noted from last week wi 

ard to steel billets, Local makers report that they are getting 
of 15s, for delivery Manchester or Warrington, with German billets 
at £4 5s.{delivered in this district, but 
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isposed to book further orders except at slightl 
others Pret Bars are weaker, and to be boars g at £6 ie éd. 
above this HBr” g 12s. 6d. Common steel plates can now be 
aod ey £6 to £6 2s. 6d. delivered here. For boiler plate 
jew fications £7 12s. 6d. remains the Association basis. This, 
beat er, is only being got on small quantities, and reports from 
aad ilermakers are to the effect that very little new work 
Lancashire boile - y 7 

‘, coming forward, many of the establishments already running 
pb of orders. The engineering trade position remains only 
very indifferent. Although perhaps generally there is little 
round for serious complaint, it i8 exceptional where actual brisk- 

; is reported. Most establishments continue but moderately 
supplied with orders, and work is running out more rapidly 
than it is being re laced. Locomotive builders have in some 
cases booked new orders recently, and, as a rule, are well engaged 
for the present, but there isan absence of that pressure noticeable a 
comparatively short time back. The electrical sections of the engi- 
neering trade are also moderately well off for work; in many cases, 
however, order booksare not very fullso farasthe future is concerned, 
Some of the leading firms engaged on special machine tools are 
ee mably busy, but in the general run of tools trade remains quiet. 
tolerably Y: ogee ) 

The boilermaking trade is decidedly slackening, although for the 
rasent works generally throughout Lancashire are well engaged 
. orders in hand. The textile machine trade remains in much 
the same depressed condition ngeeme all through the past year, 
and in this branch of industry there is stil no indication of any 
real improvement, = a tad : 

The reports issued by the trades union organisations continue 
of a more or less ee character as regards employment. 
The Amalgamated Society of Engineers have about 3 per cent. of 
their local membership on out-of-work donation, the United 
Machine Workers’ Association nearly 4 per cent , and the Steam 
Engine Makers’ Society about 2 per cent., the number of unem- 
ployed members being all through above the average for the time 
of the year. Keturns as to the state of trade sent in from various 
districts also continue for the most part unsatisfactory. It is 
exceptional where it is not reported as either bad or not more 
than fair or only indifferent. In odd cases engineering esta- 
blishments, it is stated, are getting into better work than recently ; 
but taking them all through they are not more than moderately 
employed, and there are comparatively few works that are now 
running night shifts. Mes: 

The cause of water-hammer action in steam pipes was dealt 
with and scientifically explained in a paper on Saturday 
before the members of the Manchester Association of Engineers 
by Mr. C. E. Stromeyer, chief engineer to the Manchester Steam 
Users’ Association. The paper was illustrated by experiments, 
showing not only how water-hammer occurs, but also what its 
powers are ; and the various ways in which steam pipe explosions 
might be produced were also explained. For the purposes of the 
experiments an aay g 5 designed glass apparatus had been 
arranged representing the L-pipe connection to a boiler, the uppor 
leg of which was connected to a flask in which steam was produced, 
whilst the lower leg was provided with drain pipes, through which 
water could be drawn in or let out. The lecturer then demon- 
strated that by draining the upper leg, but leaving a pocket of 
water in the lower leg, and then admitting steam, water-hammer 
action at once followed. The whole process as the water-hammer 
action was produced could be distinctly seen in the glass tube, the 
concussion being occasionally so violent as to blow out the drain 
pipe attachments, whilst the noise produced was, on a small scale, 
of course, precisely similar to that of water-hammering in ordinary 
steam pipes. 

The canes to be arrived at—not only from the experiments 
but from the many pipe explosions that had resulted from water- 
hammering—was, Mr. Stromeyer stated, that steam pipes should 
be so designed that they contained no pockets in which water 
could lodge. The easiest way to attain this object was to let the 
boiler junction valve be the highest point of the steam pipe range. 
If this idea could not be carried out, there should be fitted either 
a separator or an automatic steam trap. Drain cocks were danger- 
ous objects, and so were cocks fitted between the steam pipes and 
their traps, though on account of these traps getting out of order, 
an intervening cock or valve did seem desirable. "Wiseorer this 
arrangement was adopted the handle of the cock or valve should, 
however, be removable, and kept in the office; the cock being only 
closed when the trap was being repaired. That there was need for 
warning in this matter was evident when he stated that probably 
30 per cent. of all stationary boilers were provided with steam 
pipes which, if the ordi conditions of handling were only 
slightly departed from, might readily bring about water-hammer 
blows, and even explosions. In the discussion which followed 
it was strongly urged that the question of material for steam-pipe 
construction was equally an important matter for consideration. 
Either cast iron or steel was g lly cond d as unsuitable 
for the present high pressures, the best material 
riveted or welded mild steel. 

A more or less general lull has for the present come over the coal 

trade of this district ; for the most part collieries are still worki 
full time, but here and there stocks are accumulating under los 
on the pit sidings, and supplies of all descriptions of fuel are 
plentiful on the market. 
_ The mild weather, following upon the heavy buying in house- 
fire coals last month, has necessarily brought a check upon business 
in the better qualities of round coal, which generally are only just 
now in very moderate request. Except, however, that here and there 
house-fire coal is being offered from outside districts at rather 
lower figures, prices generally are being well maintained at late 
rates, Requirements for ironmaking and general manufacturing 
purposes remain of much the same indifferent character reported of 
late, and with —— if anything rather more plentiful, prices here 
and there are perhaps easier. In some cases 8s., or even a trifle 
less, would be taken for ordinary steam and forge coal, with general 
pit prices still about 8s, 6d. to 9s. per ton. Supplies of engine fuel 
continue in excess of requirements, and there is considerable cut- 
ting where needy sellers have to effect clearances, with the result 
tbat open market prices are weak and irregular. At the pit 
mouth common Lancashire slack can be bought at from 4s. to 
4s. 6d.; good medium sorts average 5s. 6d. to 63.; and best slack 
1s quoted 6s, 6d. to 7s, at the pit. Derbyshire slack is offered at 
from 2s, up to 3s. and 3s, 3d. per ton at the pit. 

Shipping is quiet, with steam coals not ave 
ng 10s, 6d., and good slack to be bought at 6s., 

Lancashire coke makers report a continued active demand, and 
prices ati sy Yorkshire furnace cokes are easier. 

Bu row.—The demand for hematite pig iron remains very steady, 
and the market, so far as makers and consumers are concerned, 
remains busy, but there is a depression in warrants, owing to bear- 
ie operations, and sellers are down at 59s, 3d. net cash, buyers 1d. 
mr ut there is very little iron available at these prices, and most 
of the holders of stock are firm. Warrant stocks have been further 
reduced this week by 2775 tons, and they now total up at 24,518 
bar or an increase since the beginning of the year of 9572 tons. 
Owing to a shortage in the supply of ferro-manganese two furnaces 
employed on legelsion have been damped down during the 
week, making 36 in blast, compared with 38 in the corresponding 
fe eek of last year, Very little business is being done in pig or 
oundry iron, Makers still quote 6ls. 3d. for mixed Bessemer 
— net f.o.b. 

ron ore is in very good demand, and liberal sales are bei 
— good sorts, Wich retain the old price of 12s. 6d. per re 
- a ae A large to e of Spanish ore is regularly imported 

= = by , and commands about 16s. per ton delivered at West 
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j The steel trade shows increased briskness in the ship plate 
°partment, and orders ate likely to increase. Business in steel 

d,; and makers are busy all round. Prices are 

sses of steel are in very good demand. 

likely to be very much busier, Vickers, Sons, 


rails is still very good, 
steady, Other « : 
Shipbuilders are 





and Maxim have booked another order from. the Lancashire and 
Yorkshire Railway Company for a second Channel steamer for the 
Fleetwood and Drogheda service. This firm is also tendering for 
the new first-class cruiser required by the British Admiralty, and 
they are expecting other new work of an important character. 
H.M.S8. Euryalus, first-class cruiser, will leave Barrow on Monday 
for Devonport on her maiden cruise, 

During the past week the shipments of iron from West Coast 
ports reached 12,305 tons of iron, and 6307 tons of steel, as com- 
pared with 6570 tons of iron and 4255 tons of steel, an increase in 
iron of 5735 tons and in steel an increase of 2052 tons. This year 
the shipments now stand at 371,532 tons of iron and 470,871 tons of 
steel, as compared with 303,214 tons of iron and 396,650 tons of 
steel, an increase in iron of 68,318 tons, and in steel an increase of 
74,221 tons, 

Coal and coke steady, but the trade doing is not very large. 
Prices easier. 








THE SHEFFIELD DISTRICT, 


(From our own Correspondent.) 

THERE has been no great change in the condition of the South 
Yorkshire coal trade since last report. The decision of the Miners’ 
Federation of Great Britain to petition the Coal Conciliation 
Board for a restitution of the 10 per cent. reduction which took place 
in August has created much interest among the miners. The men 
pointout that the house coal trade has been exceptionally good during 
thesummer months and that prices of coal in the colliery districts are 
now higher than they were when the last reduction took place. The 
house coal trade continues brisk. The e quantities bei 
sent to London and the Eastern Counties, with local sales we 
maintained, cause stocks to be kept low. Best Silkstones are 
quoted up to 13s. 6d. per ton ; Barnsley house, 11s, 6d. to 12s. 6d. 
per ton ; seconds, 10s. 6d.; nuts, 9s. 6d. per ton. 

Steam coal is reported in heavy request, largely for export. 
Prices are 9s. Yd, to 10s. per ton for fuel bought in the open market. 
Heavy deliveries are being made in gas coal, supplies on contract 
being at about 1s. per ten less than last year’s price. There is 
little call for slack and smudge. Coke for smelting purposes is in 
active request. The make is large, and is about equal to the con- 
sumption. Best unwashed fetch up to about 13s. per ton at the 
ovens, washed coke being 1s. per ton higher. 

The return of coal sent to Hull during October sho-vs forlast month 
a total of 2,779,984 tons, a falling-off uf 11,792 tons as compared 
with October last year, and 2368 as compared with September this 
year. For the ten months of the year the total was 2,604,416 tons, 
against 2,673,056 for the first ten months of last year. The foreign 
exports from Hull last month amounted to 125,118 tons, against 
166,231 tons for the corresponding month of 1901, a decrease of 
about 24 per cent. This fall is ly accounted for by the 1educed 
shipments to Sweden and North Russia, which have fallen from 
54,199 tons and 45,269 tons to 31,862 and 24,673 tons respectively. 
The American coal strike, however, had the effect of causing 8811 
tons to be sent from Hull to the States, as against nothing last 
year. For the ten months of the year 1,149,283 tons have been 
exported, as compared with 1,217,815 tons last year. The largest 
contributing colliery is Aldwarke Main, with 19,632 tons. The 
effect of the strike at Denaby is seen by the reduction from 56,312 
tons of October, 1901, to 8632 tons last month; and from the same 
cause Thrybergh Colliery sent only 504 tons, as compared with 
14,144 tons in October of last year. 

The iron trade continues in an unsatisfactory condition, pig iron 


being but little in demand, with no disposition whatever to order 
in advance. Merchant iron is only called for in weights sufficient 
to meet i diate requir ts. Prices current this week in 





Sheffield are West Caast hematites, 68s. 6d. to 693. 6d. per ton ; 
East Coast best ditto, 64s. to 65s. per ton; foundry iron, 5ls. 6d. 
per ton ; forge iron, 50s. per ton; bar iron, £6 15s. per ton ; Bes- 
semer billets, £6 15s. per ton ; Siemens-Martin billets, £7 5s. per 


ton. 

In the steel trade several fair orders for crucible steel have been 
recently received, and generally there is an*improvement in that 
department, an extra day per week being now worked by the 
firms who have been fortunate enough to get the new work. In 
some quarters it is —" that this improvement will extend 
to the steel trade generally 

The most disappointing feature of local business at present is 
the difficulty of re-opening trade relations with South Africa. 
One chief cause is the delay which takes place in getting goods 
up the country. It is complained that when the goods arrive at 
the Natal ports they are placed in the bonding stores, where a 
heavy rent has to be paid for the accommodation, in addition to 
charges for taking in and taking out of the stores. Nor does the 
trouble end there. These gvods are detained in the stores while 
there is a market waiting for them inland. It is stated as an 
example of these delays, that manufactured goods which left 
Sheffield last May have only reached Johannesburg this month. 
Those who are advocating the transfer of railways to the State 
may be interested to know that manufacturers attribute the delay 
in the sending forward of these goods to Government control over 
the railway system. No doubt, however, the block will be 
removed later on. Meanwhile business with South Africa is 
undoubtedly being retarded. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland pig iron trade is much depressed, and the tendency 
of prices is downward. The prospects for next year are not looked 
upon as encouraging, and many traders are wondering where they 
will find markets for their iron, should the buying from America 
continue as slack as it is just at present. Probab y a rather too 
gloomy view of the future is generally taken. It will be remem- 
bered that much the same opinions were entertained about this 
time last year relative to the prospects of 1902. It was predicted 
that the current year would be a very unsatisfactory period, with 
lower prices than the cheap rates then prevailing, production and 
shipments reduced, and stocks panna Yet none of these things 
has come to pass as far as regards the pig iron trade, for business 
sprung up from a quarter altogether unexpected—from the United 
States—which for more than twenty years almost ceased to be a 
customer for our pig iron. No one at the commencement of the 

ear had the remotest idea that America, which for some years 
had even competed with British iron in several of the markets of 
the world, and had even sent iron into Britain, would 
become before the close of the year our largest oversea customer. 
Instead of prices falling, they advanced, and in Septem- 
ber rose to 10s. 6d. per ton above those which ruled when 
the i opened. Whether the Americans will in 1903 buy iron 
at all freely from this district cannot be predicted, though there 
are traders who believe that business with America is not all over, 
though at present there is little or no buying. 

If there is little buying in this district = American consumers 
and merchants the deliveries are very brisk this month, both of 
ordinary Cleveland and hematite pig iron, and there is reason to 
believe that this will be a record month as regards exports to the 
United States. Several large steamers have been chartered within 
the last few days to convey pig iron from the Tees to America, and 
they are due to load before the close of the month. A steamer is 
taking 3500 tons of Cleveland iron at Eston this week, and Messrs. 
Gjers, Mills and Co. have despatched from the Ayresome Iron- 
works, Middlesbrough, a cargo of 3500 tons of hematite pig iron, 
besides which they are loading 3000 tons of special iron—spiegel, 
silico spiegel, and ferro-silicon. All these are for delivery in 
America, The heavy demands made by the Americans for 
hematite pig iron have almost cleared out the makers’ stocks of it, 








and caused the prices to become stiffer than they have been for 


several weeks. It is not to be denied that there isa lull in the 
demand from the other side for our pig iron, — the canards 
that are set afloat at Glasgow as to the placing of large American 
orders for Cleveland iron. They do not reach the makers in this 
district. 

The prices of Cleveland pig iron this week have been rather 
weak, and naturally there has been little business, as neither con- 
sumers nor merchants would buy ina falling market. The general 
quotation for No. 3 Cleveland G.M.B. pig iron has been at 50s. 9d. 

rton for prompt f.o.b. delivery, but there has been some business at 
Fos. 6d., a figure which is 3s. per ton below the maximum reached 
this year, that being about the end of September. No. 4 foundry 
has been reduced to 503. 3d.; grey forge, to 48s. 6d.; mottled, to 
47s. 9d.; and white, to 47s, 2 

The situation has decidedly improved in the East Coast hematite 
iron trade ; a change for the better has been long eet for, and 
it has come at last, mainly through the business with America. If 
the United States next year need iron from this country, it is 
believed that it will be chiefly hematite pig iron that will be taken. 
Prices are stiffer this week, though not quotably — Mixed 
numbers are at 57s. per ton, and No. 4 is at 54s, 6d. There is 
room for considerable improvement, when it is taken into account 
that the West Coast makers are quoting 61s. 3d. per ton for their 
iron, which last year at one time did not realise more than East 
Coast hematite iron. For 20 per cent. spiegeleisen the recognised 

rice is 90s. Rubio ore is slightly easier in value, there having 
en some sales at 15s. 74d. per ton delivered at wharf in this 
district, but 15s. 9d. is the general quotation. 

The exports of pig iron from the Cleveland district this month 
are very fair ; they reached 32,214 tons up to 12th, as compared 
with 30,968 tons last month, and 32,560 tons in November last year 
toequal date. The stock of Cleveland pig iron in Connal’s public 
warrant stores has been reduced 6081 tons this month, the quantity 
held on 12th being 121,541 tons. The stock of hematite pig iron 
has this month been increased 750 tons, the quantity on 12th being 
2315 tons. 

The steel rail trade is in an improving condition, manufacturers 
are better off than they have been for two years, and are very well 
supplied with orders for execution during the winter. They 
appear to have had the worst of their period of depression last 
year. Now they can keep their mills going regularly and main- 
tain their prices. Exports of rails are satisfactory. e present 
official price for heavy steel rails is £5 10s. per ton, net at works. 
There is rather more business passing in railway chairs and in rail- 
way accessories. Cast iron chairs are quoted at £3 12s. 6d., net 
at works. 

The plate and angle trades are very unsatisfactory ; in fact, the 
steel plate business has probably never suffered so much from 
depression, and, unfortunately, there is no indication of any early 
revival, nor can there be until the shipbuilding industry improves. 
Orders for plates are so scarce that Messrs. Bolckow, Vaughan and 
Co. have again found it necessary to lay off the plate mills at 
Eston this week. A few weeks ago they were idle for a month 
from the same cause. The Moor Steel Works, Stockton, have now 
been idle for six weeks. It was rumoured that the firm intended 
to dismantle them, the ground for this being that they had 
demolished all the puddling furnaces, and were removing some of 
the machinery to the company’s malleable works, also at Stockton. 
The rumour is not correct, for the works will be re-opened when- 
ever the improvement in the shipbuilding industry justifies it. 
The puddling furnaces have been pulled down, as they are never 
likely to be wanted again, and the ground can be utilised for other 
purposes. The machinery removed is needed at the malleable 
works, and will be replaced at the Moor by entirely new machinery 
when the works resume operations. The Consett Company’s plate 
mills were stopped for a part of last week owing to lack of specifi- 
cations. 

The new Clarence Steel Works have been laid off for over three 
months, and, of course, the Weardale Steel Company are not at 
present producers of plates. They are making considerable pro- 
= in the pulling down of their 'tudhoe Steel Works and the 

uilding of their new establishment at Cargo Fleet, to which they 
are removing the bulk of the plant from Tudhoe. Messrs. 
Dorman, Long and Co., Limited, when they closed their Britannia 
Steel Works, Middlesbrough, in August for alterations and addi- 
tions to the machinery expected to re-start them about the close of 
October, but they now find that it will be the new year before 
operations can be resumed. 

The shipbuilding industry shows not the slightest improvement 
in this district, and owners cannot generally be tempted to give 
out orders, though new steamers will be built for £6, or atany rate 
£6 5s. per ton, which would have cost little short of £9 two years 
ago. Messrs. Craig, Taylor and Co., Thornaby-on-Tees, as the 
result of a visit of one of the partners to the Continent, have 
secured orders for three steamers. Unfortunately for shipbuilders, 
they are having trouble with the joiners. All the other men 
employed at the yards agreed without demur to a reduction of 
wages, recognising the necessity for it, but the joiners struck work, 
and practically refuse all overtures of the masters. They were 
asked to vote by ballot as to whether they should return to the 
shipyards with an immediate reduction of 1s. per week, and leave 
the question of the further reduction of 6d. to arbitration. They 
almost unanimously voted against this, and have made no offer to 
settle on any terms short of the withdrawal of the notice of reduc- 
tion, which the employers are hardly likely to agree to, seeing 
that all the other men have accepted the reduction. So far, no 
inconvenience has been experienced at the yards through the 
action of the joiners. It is generally conceded that their conduct 
is unreasonable. 

The engineering industries are less affected by the depression 
than might have been expected, and the same may be said of the 
bridge and wagon building establishments. The Darlington Wagon 
and Engineering Company have secured an order for twenty spans 
of deep bridge girders for the Indian railways. Messrs. Head, 
Wrightson and Co., Limited, Teesdale Works, Thornaby, have 
secured a large order, and expect to be able to keep their men as 
fully employed throughout the winter as they are at present. The 
demand for marine engines is very slack, but there is a good 
business doing in blowing engines for a number of blast furnace 
plants in this district and elsewhere are being reconstructed. 

The two autocars which the North-Eastern Railway Company 
are building at their York carriage works are to run between 
Hartlepool and West Hartlepool Stations. The train service 
between the two towns has been unsatisfactory, and there is a 
demand for a frequent and quick passenger service between the 
two stations to meet the increasing competition of the tramway 
service. The cars will each be 53ft. long, with seating accommo- 
dation for fifty-two passengers. There will be a ten-minute 
service, and the distance, 24 miles, will be covered at the rate of 
30 miles per hour. The cars will have a Napier petrol engine of 
85 brake horse-power, with four cylinders, and the engine will 
drive a dynamo, generating electricity for two motors. The car 
may be driven from either end, and it will carry thirty gallons of 
petrol, which will work it for five hours at a stretch. The service 
will at first be purely experimental, but should it prove successful 
it may be adopted in other portions of the company’s system. The 
cars will be run on the rails in exactly the same way as ordinary 
trains. 

Among the North of England mayors just elected several are 
connected with the iron, engineering, and allied trades. At 
Thornaby-on-Tees, Mr. George Butt Craig has been re-elected. He 
is a member of the firm of Craig, Taylor and Co., shipbuilders, 
ot that town. Richmond has chosen Admiral Cleveland, who is a 
director of Palmer's Shipbuilding and Iron Company. Darling- 
Bride wry P. Mr. W. x Pease, a director of Ye app 

idge and Engineering Com , Darlington, and who is 
interested in various industrial undertakings on Teesside. 
Wallsend has elected Mr. George B. Hunter, the veteran shi 
builder. Jarrow elected, for the second time, Sir Charles Mar 





Palmer, its founder, 
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In the list of birthday honours, Colonel Ropner, of Ropner and 
Sons, shipbuilders, Stockton, has had the honour of knighthood 
pre Een upon him. - He was born at Megdeburg, in Prussia, in 
1838, and came to West Hartlepool in 1857. In 1861 he entered 
into partnership with Mr. T. Appleby, and began t usiness as coal 
exporter and shipowner. In 1875 they separated by mutual con- 
sent, and afterwards Sir R. Ropner carried.on the business of steam- 
sbip owner at West Hartlepool, Cardiff, and London. In 1888 he 
purchased the shipyard of Messrs. M. Pease and Co., at Stockton, 
and has carried on that business, with his sons, as well as his ship- 
owning business. \ 

The coal trade is quieter than it has been for some time, but 
prices are fairly well maintained, and generally the collieries are 
oe fair regularity. There is still a good deal of coal 
being shipped to the United States: Coke israther easier in price, 
business being done in medium coke at 16s. 3d. per ton delivered 
at the Middlesbrough blast furnaces. Messrs. Pease and Partners 
have purchased the Eldon Collieries from the South Durbam Coal 
Company. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been quiet this week, but a 
good deal of firmness has occasionally been shown, with upward 
movements in prices. The cause of - thew advances is understood 
to have been a scarcity of warrants on the part of operators, who 
had to deliver their iron. As soon as these difficulties were over- 
come, the market showed a tendency towards reaction. Notwith- 
standing these fluctuations, however, the tone, as already 
indicated, has been comparatively firm. 

The inquiries for shipment to America continue. Merchants 
report that in the course of the past week a considerable quantity 
of iron has been bought for this purpose. 

Business has been done in Scotch warrants from 56s. 11d. to 
56s. 74d. cash, at 56s. 11d. for delivery in fourteen days, and 57s. 
to 56s. 9d. one month. Cleveland warrants have sold at 50s. 44d. 
to 50s. 10d. cash, 50s. 43d. fourteen days, 50s. 7d. to 50s. 6d. for 
seven days, 50s. 3d. for ten and sixteen days, and 50s. to 49s. 11d. 
one month. Cumberland hematite has sold at 59s. 84d. cash and 
59s. 74d. to 59s. 64d. for delivery from thirteen to twenty days. 

There is a steady demand for Scotch hematite pig iron, which is 
quoted by merchants 62s. 6d. for delivery at the West of Scotland 


steelworks, 
The prices of Scotch makers’ iron are steady. Wishaw, No. 1, 
is quoted at Glasgow 60s. 6d.; No. 3, 56s.; Carnbroe, No. 1, 


6ls. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 65s. 6d.; No. 3, 59s.; 
Gartsherrie and Calder, Nos. 1, 66s.; Nos. 3, 59s. 6d.; Summerlee, 
No. 1, 70s.; No. 3, 59s. 6d.; Coltness, No. 1, 70s.; No. 2, 60s.; 
Langloan, No. 1, 71s.; No. 3, 60s.; Glengarnock at Ardrossan, 
No. 1, 69s. 6d.; No. 3, 59s. 6d.; Eglinton at Ardrossan or Troon, 
and Dalmellington at Ayr, Nos. 1, 60s.; Nos. 3, 59s. 6d.; Shotts 
at Leith, No. 1, 69s.; No. 3, 59s. 6d.; Carron at Grangemouth, 
No. 1, 68s.; No. 3, 59s. per ton. 

The output of Scotch pig iron is large and steady. There are 
85 furnaces in blast in Scotland, compared with 83 at this time 
last year, and of the totalj43 are making hematite, 37 ordinary, 
and 5 basic iron. 

The demand for shipment has been good, and the reduction in 
pig iron stocks continues. In the course of the last week or ten 
days the stock in Glasgow warrant stores has been reduced 
about 2000 tons. The total stock now in these stores is from 
27,000 to 28,000 tons, the lowest that has been he!d for many 
years, and now less than half the quantity which the stores con- 
tained at the beginning of the present year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 10,414 tons, compared with 3479 in the corresponding 
week, showing an increase of 6935 tons. There is now a total 
increase in these shipments since the begicning of the year of 
86,431 tons. The arrivals of Middlesbrough pigs at Grangemouth 
in the past week were 8979 tons, being 2409 more than in the 
corresponding week of last year. 

‘‘uere is a fair business doing in the various branches of the 
finished iron and steel trades. The steel makers appear to be 
jolding together very closely in their combination ; but it is feared, 

m correspondence that has been appearing in some of the daily 
papers, that one result of the combination may possibly be an 
extension of German competition. 

The coal trade has been very good in the Glasgow district, but 
the shipments have shown a considerable decline on the East Coast. 
The total clearances at Scottish ports in the past week have been 
256,575, compared with 259,584 in the preceding week, and 
202,264 in the corresponding week of last year. The position of 
the coal trade is at present somewhat peculiar. Shippers have to 
encounter increasing competition on the part of English exporters, 
and although freights are very low the demand in some directions 
has a a tendency to fall away within the last two or three 
weeks, 

Alongside of this weakness there is the demand of the miners 
for an advance of 124 per cent. in wages, which is now under 
consideration. The general opinion on ‘Change is that such an 
advance is really not warranted by the present position of the 
trade. On the other hand, should the employers have to make 
the concession, it may very likely lead them to tighten up prices 
in whatever directions this is found practicable. In such a case 
the household consumer may very likely have to pay somewhat 
higher rates. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE falling off in American requirements, and the severe 
weather, have told against the Welsh coa] trade, and on several 
occasions last week there was marked slackness at Cardiff, and 
drooping prices, buyers being able to get best large steam at prices 
too near Tbs. to suit owners’ books or inclinations. Very likely 
with improved climatic conditions 15s. 6d., with firmness, may 
be the tone of the market. Newport, Mon., has fared better 
in respect of coal to foreign destinations, sending away over 
76,000 tons, but coastwise, which is linked severely with the 
barometer, was slack. Swansea continues to enjoy a little of the 
American trade, and the prospects are that, though the boom is 
ended, the demand has not quite ceased. Until settled conditions 
prevail in America this may remain. I note prices are firmer. 
This week at Swansea best anthracite is selling at 20s. to 21s. ; 
seconds, 19s. to 20s.; big vein, 18s.; red vein, 15s.; machine- 
made cobbles, 20s. to 22s.; machine-made nuts, 27s. to 28s. ; 
rough and fine , machine made, 12s.; rubbly culm, 5s, 3d.; 
duff, 3s. 8d. Steam coal remairis at 15s. to 15s. 6d.; seconds, 
ld4s.; bunkers, lls. to lls. 6d.; small, 6s. 6d. to 7s. No. 3 
Rhondda, 15s. to 15s. 6d.; No. 2 Rhondda, 12s. 6d. to 13s. 6d., all 
Swansea, cash 30 days, less 24. Coke is at 17s. to 19s.; patent 
fuel, 15s.; pitwood, Tes. to 19s, 

Mid-week at Cardiff on ’Change there was no improvement in 
conditions, and with large accumulations on hand prices 6 
lower, 15s. was often quoted for best. Latest prices are :—Best 
steam, lis, to 15s. 3d.; seconds, 14s. to 14s, 6d.; drys, 14s. 3d. to 
14s. 6d.; best small steam, 8s, to 8s. 3d.; seconds, 7s, 6d. to7s. 9d ; 
inferior, 6s. 9d. to 7s.; best Monmouthshire large, 13s. 3d. to 
13s. 44d.; seconds, 12s, 9d. to 13s,; best households, 16s. 6d. to 17s. ; 
No. 3 Rhondda, 15s.; brush, 13s. to 13s. 3d.; small, 10s. to 10s: 6d. ; 
No. 2 Rhondda, 12s. 3d. to 12s. 6d.; through and through, 10s. 6d. 
to 10s. 9d.; small, 7s. to 8s. Coke continues firm at Tis, to 18s. 
for furnace ; 19s, to 24s. rtriey! Patent fuel, 15s. 6d. to 17s, 
according to quality. Pitwood during the past few days has been 
stronger, and is now at 19s. 3d. 


subject, commented upon in this column, was discussed, but little 
done, now alarm is expressed at the possibilities of several countries 
failing to supply. After some falling off in the despatch of foreign 
steel to Wales, two cargoes came in to Newport mid-week, one from 
Antwerp, with 1452 tons steel ; another frem Rotterdam, with 309 
tons steel and 510 tons steel billets. In all parts of the district 
there is a _— make going on, principally rails, to foreign, 
colonial, and home destinations, one good heavy and long section 
from Dowlais going to Brazil. Welsh mills in several places are 
well adapted for great lengths. Iron chairs are being extensively 
turned out in the Newport district. 

On ’Change, Swansea, this week, a leading comment was the 
weakening of pig iron prices, which is ascribed to lessened demand 
from America. Scotch, compared with last quotations, is Jower by 
1s. 14d.; Middlesbrough, 6d.; and heme tite, 1s. 34d. In finished 
steel it will be seen that there is not much change. Tin-plate bars 
are, of course, affected by German importation, though tin-plate 
makers say that these tell more on sheets, and affect other quarters 
more than Wales, 

Latest prices are :—Pigiron: Glasgow warrants, 56s. 74d. cash ; 
Middlesbrough No. 3, 50s. Sd. to 50s. 10d. ; other numbers in 
proportion. Hematite warrants, 59s. 84d. for mixed numbers ; 
Welsh bars, £6. Sheets, iron and steel,. £7 15s. to £8; steel rails, 
heavy, £5 10s.; light, £6 10s. Bessemer steel tin-plate bars, £4 12s. 6d. 
Siemens, best, £4 15s. 

Tin-plates: Bessemer cokes, 12s. to 12s. 14d.; Siemens, coke 
finish, 12s, 14d. to 12s. 3d.; ternes, per double box, 28 by 20 C., 
23s. 9d. to 25s.; best charcoal, 13s. t> 13s. 6d. Big sheets, 6ft. by 
3ft. by 30 g., per ton, f.o.t. £9 10s. to £9 12s. 6d.; finished black 
plate, £9 7s. 6d. to £9 10s. 

Block tin, £115 to £115 15s. ; spelter, £19 12s. 6d.; lead, £11. 
Copper: Chili bars, £51 10s. to £51 15s.; iron ores, Rubio, 15s. per 
ton. Cardiff and Newport prices are slightly lower than this: 
Rubio, 14s. 6d. to 14s. 9d.; Tafna, 15s. to 15s. 6d., and Almeria, 
14s. 9d. Cargoes from Santander are arriving this week, princi- 
pally for Guest and Co. Latest advices from London discussed on 
"Change were :—'Tin easier, American news rot encouraging, busi- 
ness slow, bear pressure still at work. This, however, is strongly 
resisted, and it is hoped successfully. 

The analysis of tin-plate shipments for the past month from 
Swansea is a gratifying one to ry Tyo 18,110 tons having been 
despatched, compared with 14,543 tons for the corresponding 
month. Russia took 5159 tons as against 5587 ; Sweden, 240 to 15; 
Germany, 1779 to 954 ; Holland, 1424 to 831 ; Belgium, 974 to 555 ; 
France, 1455 to 842; Portugal, 1025 to 556; the Far East, 1956 
to 1243 ; and the United States, 3344 against 3000 tons. 

Australian trade and Italian showed a slight falling off. The 
last week’s animation in trade was very marked, Figures attest 
this :—82,627 boxes came from West, and 91,708 boxes were 
shipped. Stocks are now down to 147,594 boxes. 

Scarcely a stopped mill was to be seen last week, and then only for 
repairs. The steel trade is in unison, bar make large, smelting 
very brisk, nineteen furnaces being fully employed. In the Briton 
Ferry and Llanelly districts work is similarly encouraging. Spelter 
make in the Swansea district has been slack consequent upon 
alterations. Improvement is now anticipated. Tubes, Mannes- 
mann, better ; foundries, very busy. 

In the Monmouthshire district the re-start of the Blaina tin: plate 
works is promised, and is regarded as a good augury. 

A fatal and most unusual accident happened at No. 1 Ocean pit, 
Treharris, on Tuesday. This was formerly Harris’s Navigation, 
but some years ago was acquired by the Ocean Company. It is 
one of the deepest in Wales—750 yards. In winding up the day 
men, when a little more than midway in the shaft, the water 
column in the shaft burst about twenty yards above the carriage, 
knocking a large hole through the top of the upper deck, killing 
four of the men. All the others in the lower deck escaped and 
were rescued as promptly as possible, and the remainder of the 
men, twenty-six in number, were rescued from their perilous con- 
dition. In all, five men were killed, one being found in the sump 
at the bottom of the shaft, having evidently been knocked off the 

e by the force of the water. 
> . Jenkins, managing director of the colliery, was early on 
the spot, and everything was quickly and ably done to minimise 
the disaster. 

The inauguration of the transporter bridge, Newport, took place 
on Saturday, and attracted a good deal of notice from engineering 
quarters. It is of the Arnodin French type, cars to be driven by 
electricity ; can accommodate six vehicles and 200 pedestrians ; net 
load strain of 66 tons. The girder upon which it is to work will be 
177ft. above high water ; towers 78ft. above that height ; span 
215ft.; clear opening of 592ft. Towers are being built in anchorages 
of solid blocks of masonry each weighing 2000 tons. The contract 
has been let to Alfred Thorne and Co., Westminster. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE condition generally in the iron and steel industry over here 
is still far from satisfactory, though some branches were reported 
to be in slightly better occupation than formerly. In Silesia, 
foundry pig meets with comparatively good request ; also sheets 
and hoops are in fairly strong demand, and the inquiry for bars 
was a trifle more lively than in previous weeks. The business in 
girders and in heavy plates is exceedingly weak, and the pipe trade 
is likewise flat. : 

Export in raw and manufactured iron has continued moderately 
brisk. 

On the Rhenish-Westphalian iron market depression and a con- 
sequent absence of forward orders are the characteristic features. 
Home demand is perhaps even more languid than formerly, and 
foreign inquiry, too, is, on the whole, less lively than during the 
last weeks in October ; only, quite recently, America has again 
been placing orders of some weight. Thus the Siegerland pig iron 
convention sold 12,000 t 20 p.c. — to America, for 
delivery in the first two quarters of 1903. Scrap iron has been 
showing a little more life lately, and billets and blooms are rather 
briskly called for on foreign account. Bars remain neglected, and 
the demand for hoops has strongly decreased of late. The same 
report can be given of the wire trade. ‘ 

‘o the statement given in last week’s letter that 416 locomotives 
were to be ordered by the Berlin Railway Administration, the 
Berlin Political News adds that the said Administration was also 
asked to invite tenders for the supply of 831 passenger and freight 
cars, and 5000 goods wagons. These extensive orders will secure 
employment to the locomotive and wagon-building establishments 
till November next year. Besides the above-mentioned require- 
ments, 162 passenger and freight cars had been ordered a short 
time ago, so the position of the wagon shops is far better than 
that of other departments. 

On the German coal market the tendency is firm all round, and 
the coke trade shows the same favourable tone as before. Next 

ear’s quotations for coke will shortly be fixed ; there appears to 

c but little inclination on the part of the cokeries to reduce the 
prices of blast furnace coke, whereas foundry coke is likely to 
meet with a reduction. During the’ first two quarters of present 
ear the export bounties granted by the coal convention and the 
illet Convention are stated to amount to nearly four million 
marks ; as about the same bounties will be granted during the 
last two quarters of present year, to which an’export bounty of 
the pig iron convention was added from July 1st, the total sum 
of export bounties granted during the present year will be over 
eight million marks. 

e production of 
resent year, was 9,214,466 t. 


it coal in Germany, for September of 
ainst 8,740,362 t. in September, 
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901; output in brown coal was 3,624,246 t., against 3,696,743 t. ; 
coke, 786,603 t., against 725,877 t. ; pg tree 826,982 t., against 
806,580t. From January Ist to end of September of present year 


——— 
78,593,701 t. pit coal were produced, against 80,49 Ba i 
et oe m ripe gh on on. against fe 308 
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For pig iron the demand has been improving on the 
Hungarian market during the week now past, but ther 
further decrease noticeable in the girder trade, and the m; chi 
department is very poorly occupied. Changes in price Per ane 
taken place, at least official notations are the same as bef ag 
but it is easy to get lower offers accepted. ae 

A sluggish trade is done on the French iron market 
showing more reserve than ever; producers, too, aro rathe 
inclined to hold back with their offers, which is owing, inet 
measure, to the feeling of uncertainty and depression pei 
generally prevailing. In the Departement Nord business a8 
been a trifle more lively during the last few days, ie 

The French colliers’ strike continues, the number of strikers 
being estimated on 150,000. Most pits have suspended deliveries 
till the strike has ended ; imports are very heavy. A week's Psa 
page at the pits means 612,000 t as 

Activity has been but weakly maintained on the Belgian iro 
market during this week and the last. Competition from’ the 
Rhenish-Westphalian district is strong. Heavy rails are firm in 
price and in good demand, but all other articles of manufactured 
iron are in poor request. 

Deliveries in coal to France from the Belgian market have again 
been very heavy, showing an increase against last week, and the 
tendency of the coal trade is reported to be strong. Flénu coal 
quotes 11f. to 18f., and 15f. p.t. ; house cal, good qualities fetch 
from 20f. to 34f. p.t. R 
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THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal: Owing to scarcity of tonnage, prices are a little 
easier all round. House coal remains unchanged. Exports for 
week ending November 8th :—Coal: Foreign, 76,012 tons; coast. 
wise, 14,946 tons. Imports for week ending November llth: 
Iron ore, 1950 tons ; steel bars, &c., 2270 tons; scrap and old 
rails, 410 tons ; pitwood, 2998 loads. 

Coal :—Best steam, 13s, to 18s. 3d.; seconds, 12s. 9d. to 13s,; 
house coal, best, 16s.; dock screenings, 8s. ; colliery small, 
7s. 3d. to 7s. 6d. Pig iron: Scotch warrants, 56s. 7d.; hematite 
warrants, 59s. 9d. f.o.b. Cumberland prompt ; Middlesbrough 
No. 3, 51s. Iron ore: Rubio, 14s. 9d. to 15s. ; Tafna, 15s. to 
15s. 6d. Steel: Rails, heavy sections, £5 10s.; light ditto, 
£6 10s. f.o.b.; Bessemer steel tin-plate bars, £4 12s. 6d,; 
Siemens! steel tin-plate bars, £4 15s.; all delivered in the district 
cash. Tin-plates: Bessemer steel coke, 12s. tu 12s. 3 
Siemens—coke finish—12s, 14d. to 12s. 3d. Pitwood: 19s, 6d., 
ex ship. London Exchange telegrams: Copper, £51 5s. ; Straits 
tin, £117. Freights firmer. 








TRADE AND BUSINESS ANNOUNCEMENTS. 





THE business of the Forward Engineering Company, Limited, 
Bloomsbury Works, Birmingham, has been taken over by Kynoch 
Limited, Birmingham. 

THE Sheffield Corporation has ordered a 500-kilowatt alternator, 
and also extensions to the existing machines and switch gear, from 
Ferranti Limited, Hollinwood, Lancs. 

AN important shipping combination has been registered at 
Cardiff to acquire the steamships formerly owned by the Ruthen 
Steamship Company, Evan, Jones and Co,, Bute Docks, managing 
capital £100,000, to be called the Field Line, Cardiff. 

Messrs. CROMPTON AND Co., Limited, have secured a contract 
from the Peterborough Corporation for the supply and erection of 
one 120-kilowatt and one 240-kilowatt traction generators, coupled 
to Willans engines, also a traction switchboard and a ‘‘Chelms- 
ford” reversible booster. 

WE are requested by Fairbairn Lawson Combe Barbour, Limited, 
Lime-street, E.C., to say that the report of the breakdown in their 
works which has appeared in the Press is somewhat exaggerated. 
The textile machinery department only is stopped, but will be in 
full working order this week. The engineering department has 
not been interfered with in any way, and work is being carried on 
as usual. 

THE Butterley Company, Codnor Park and Butterley, Derbyshire, 
have decided to concentrate their business at headquarters. To 
effect this they have disposed of their branch ironworks at Silver- 
dale, near Newcastle-under-Lyme, Staffordshire. These works 
have been bought by Mr. Thomas W. Ward, of the Albion Works, 
Savile-street, Sheffield. The collierics, which were worked in 
connection with the Silverdale [ronworks by the Butterley Company, 
will continue to be worked by the owner. 








Society or ArTs.—The Society of Arts is nearly half through its 
second century, for it commences its 149th session on the 19th of 
this month with a meeting at which an address will be delivered by 
Sir William H. Preece, the chairman of the council, when the 
medals awarded by the Society during the past session will be pre- 
sented. At the next meeting, on November 26th, Dr. Goegg will 
read a paper in French on the ‘‘ Simplon Tunnel, and its Effects on 
Railway ‘Traffic to the East.” At the other meetings before 
Christmasthere are to be papers on “‘ baa” og Development, 
by Mr. Watkins; on ‘‘ French Education,” by Mr. Brereton ; and on 
the ‘‘ Russian Iron Industry,” by Mr. Head. There will also be a 
meeting of the Indian Section, at which a a sea on ‘* Domestic 
Life in Persia” will be read by Miss Ella Sykes, who with her 
brother, Major Molesworth Sykes, has had so much experience in 
Persian travel. The Monday evenings up to Cbristmas will be 
devoted to a course of Cantor lectures on ‘‘ Gas and Allied Illumi- 
nants,” by Professor Vivian Lewes. 


THE CRISIS IN THE Russian InoN TRaDE.—Presided over by a 
representative of the Russian Ministry of Finance there is now 
sitting a commission —— to discuss the position of tbe Russian 
iron industry. At the first sitting there were present more than 
a hundred representatives from State and private works in every 
part of Russia. In his cpeues 8 h, the president, Privy-Coun- 
cillor Kovaleffsky, said that the Russian iron industry is suffering 
from over-production, and that this unfortunate state of affairs 
can be removed either by limiting the production or by increasing 
the consumption of iron by developing new branches of industry. 
In the discussion which followed, it came ont that the crisis. bas 
not abated, but that it has acquired an insidious form. The iron- 
workers of the South of Russia and from the Urals thought that 
the only way to meet the crisis is by limiting the turn-out, and it 
was recommended that a strong“organisation be founded for that 
purpose. The representatives from Northern Russia are in favour 
of altering the terms upon which the State orders are given out, 
as these terms have been in use sixtv years and are now quite 
obsolete. The meeting approved of this suggestion unanimously. 
The discussion regarding the means of increasing the consumption 
of iron was equally lively. The meeting recommended that easy 
credit should be granted to the zemstvos, 4-3 county eget = 
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iron, tools, and machinery on easy terms of payment over 
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AMERICAN NOTES. 
(From our own Oorrespondent.) 


New YORK, November 4th. 

EXTRAORDINARY preparations are being made 
to carry Texas oil to various parts of the Union 
where demand is opening up on a large scale, 
The Standard Oil Company has placed an order 
with an English firm for twenty-one steam vessels, 
to be known as oil tanks ; the great fleet of steam- 
ships will engage in carrying oil between New 
York and Texas as soon as the tonnage can be 
supplied. Quite a number of vessels are being 
converted into tank steamers at this city and 
adjoining shipbuilding places. The St. Julia 
Luckenback is now being loaded with 40,000 

allons of crude oil to sail from here on an 
extended ocean trip. The task of discharging 
the oil steamship is not easy under present con- 
ditions. Arrangements are being made by which 
the unloading can be done in a much shorter time 
and at much less expense, Nearly all the south- 
western railroads are arranging to make much 
larger use of oil than heretofore. Some roads 
have arranged for a number of tank cars from 

8500 to 10,000 gallons capacity each. 

The new Jones and Laughlin Railroad, known 
as the Pittsburg Niles ard Western, will pro- 
bably provide another freight line from Pittsburg 
to the Middle West and South-West by forming a 
junction with the Ciover Leaf Line, which is a 
direct line from Toledo, O., to St. Louis, Mo. 
This is a very important matter among large 
manufacturing interests between the two points. 
The scarcity of tonnage on the Great Lakes is 
leading to new enterprises for the erection of 
shipbuilding plants, and the latest company 
organised has a ca vital of 5,000,000 dols., made 
up of Deiroit, Pittsburg, and Chicago capitalists. 
The new company will erect a new s‘eel plate 
mill, and the entire equipment will exceed that 
of the American Shipbuilding Company. The 
Pennsylvania Railroad officials have heen negotiat- 
ing with some Pittsburg capitalists for the 
control of an important site on Lake Erie 
for the erection of terminal facilities for the 
handling of steel, ore, coal, and other heavy 
traffic. One point aimed at is to secure the traffic 
of the new Lackawanna Iron and Steel Com- 

ny’s plant, near Buffalo, N. Y., which will 
pled of the largest steel plants in the United 

States. The steel industry is in about the same 
condition as last week. Comparatively little 
buying is being done owing to the oversold con- 
dition of plants, and the well supplied condition of 
most customers, There is less interest manifested 
in buying abroad just at present. However, it is 
known that the indications all point to heavy 
buying assoonas some conditions settle themselves 
on this side. The upward tendency in prices has 
been temporarily arrested—a fact due to the ecm- 
bined action of several of the larger producing 
interests, who recognise the danger in such an 
advance. The greatest demand to be anticipated 
during the next four or six months is in plate and 
structural material. All railroad companies, ship 
companies, big engineering companies, have an 
immense amount of business on hand and in sight ; 
when these orders are p'aced, if they should be 

placed within sixty days, it will create quite a 

m in plate and structural material ; but it can 
be said in advance that there will be no advance 
in prices, Negotiations are now pending between 
prospective customers and manufacturers. The 
om dulness is looked upon only as a lull, to 

followed by greater activity during the early 
winter. One reason for this delay, which is not 

»ublished, is the uncertainty as to the outlook of 
-he elections this week. This uncertainty having 
oeen disposed of astrongerconfidenceisestablished, 
and buyers now feel safe to order with former free- 
dom. Confidence can be established in the continu- 
ance of favourable monetary conditions, and a great 
many industrial combinations will be launched. 
The strained financial condition of the past three 
or four months has withheld them. Itis safe to say 
that the combined capital stocks of the pendin 
consolidations will not fall short of 1,000/000,000 
dols. The largest of these is the Packer Combine, 
whose amount of capital stock has been put at 
some 400,000,000 dols. The lead combination is 
another, which has a capital stock of 60,000,000 
dols. Then the zine, chain, and forge com- 
binations will approximate 30,000,000 dols. 
There is a consolidation of the forge plants in 
Pennsylvania and Ohio, with a projected capital 
of 15,000,000 dols. The crane manufacturing 
slants of the country are also preparing to com- 

ine, and their capital stock is estimated at 

40,000,000 dols. combination of the blast 
furnace interests of the Mahoning and Shenango 
valleys has been talked of, but there are not 
Many assurances of its going through at the 
present time. There is also talk that a deal will 
take place in the consolidation of plate concerns. 
An attempt was made to combine these concerns 
a few months ago but failed. The Malleable Iron 
Combine is likely to be incorporated within a 
short time. The reported capital stock of this 
combination ranges from 25,000,000 dols. to 

,000,000 dols. 

_ Railroads generally are still planning addi- 
tional mileage for sidings for stations, and are 
placing orders as fast as they can get them 
accepted for locomotives and rolling stock. 
Locomotive builders are unable to accommodate 
more than half the business that is offered. Car 
builders are also overcrowded with work, par- 
ticularly the makers of steel cars. ‘The general 
feeling among those who have authority to speak 
is that iron and steel will not take an upward 
tendency. It is the determination of the leaders 
in the industry to guard against this danger. It 
is the subject of a good deal of discussion in trade 
papers, and the question now under discussion is 
as to the advisability of contracting for all the 
material that will be wanted for 1903 before the 
end of the current year. Large buyers are willing 
to contract if they can be assured against a 
decline in prices. “Manufacturers, as a rule, are 
not inclined to make additional contracts of this 
character. 

The whole situation will now quiet down, and 
as anthracite is being mined almost up to normal 
output there is an easier feeling in manufactur- 
ing circles. The greatest activity prevails in 
bituminous coalfields, and the supply of coke that 
can be maintained at its maximum limits is no 
More than equal to the most pressing require- 





ments. It costs less than 1-50 dols, a ton to 
make coke, and the average price is now 3 dols, 
The coke makers are reaping enormous revenues, 
and they are wisely satisfied with what they are 
now making. Quite a number of coalfields are 
now being opened in the Far West, and they supply 
railroad, domestic, and manufacturing require- 
ments. Consumers have been much annoyed 
there of late by delayed and irregular deliveries. 
They penpet, if possible, to secure independent 
sources of supply. The railroads are promoting 
enterprises of this kind, and are offering every 
facility and encouragement in their power, 
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23,511. Furr, J. F. Bartlett and R. H. Thomas, 
London, 

23,512. Boor MacuineRy, W. Jacksonand H. N. Pochin, 
London, 

23,513. AGRICULTURAL IMPLEMENTS, A. J. Boult.—(0. 
Schreiber, Germany.) 

23,514. CoLourntna Marrers, Read Holliday and 
Sons, Limited, J. Turner, H. Dean, and J. Turner, 
London. 

23,515. Drivinc Gear of Motor Cars, J. W. Wood, 
Coventry. 

23,516. Wueets, C. Crute, London. 

23,517. LupeicaTors for Loose PuLtEys, A. Potts, 
London. 

23.518. Motor with Reversine Gear, H. Venting, 

mdon. 

23,519. Manuracturg of HorsgsHogs, A. W. Knight, 
London. 

23.520. SicgnaLs for TRAVELLING CaBLEs, M. Norden, 


ndaon. 

23,521. TRANSPORTING ORDNANCE, A. Reichwald.—(F. 
Krupp, Germany.) 

23,522. Lamps, W. Warren, London. 

23,523. Breap, 8. Cook, London. 

23,524. Pistons for Lanterns, A. H. Neureuther, 
London. 

23,525. Fine Sprinkuiers, E. B. L. Morris and E. J. 
Evershed, London. 

23,526. Scruw Swarts and Prope.iers, J. 8. Fairfax, 
London. 

23,527. Brake Mrcuanism, 8. Peck and A. C. Trill, 
Wallington, Surrey. 

23,528. Brarines for Putieys, &c., D. Hildersley, 


London. 

23,529. Enarnes, H. H. Lake.—(The Butler Turbine 
Engine Company, United States ) 

23,530. Stream Traps, R. Piatt, London. 

23,531. Uriiistnc Motive Power, H. Knudsen, 

mdon. 

28,582. ELEVATING, TRAVERSING, and SIGHTING APPa- 
Ratus of Guns, A. T. Dawson and G. T. Buckham, 
London. 

23,538. ComBINATION Eco Cup and Corrsr, P. J. 
Paynter, London. 

23,534. Lack-MAKING Appliances, W. H. Yeomans, 
Birmingham. 

23,585. MaNuFacTURE of WaLL Piaquss, C. Jahn, 


ndon, 

23,536. Couptines for RatLway Wacons, C. Gebers, 
ndon. 

23,537. TaBLe Toy or Game, J. Gillett and G. Coghill, 


mdon. 

23,5388. AvTomaTic RaiLway Covuptines, R. Bryan- 
Haymes, London. 

23,539. Wounp-cLosine Device, G. J. van Schott and 
O. Dressler, London. 

23,540. FoREHEAD BanpaGE or Strap, E. H. Nicholson, 
London. 

23,541. Atm Compressors and” Motors, J. Molas 


ndon. 
23,542. Tastes, W. H. Overall, C. Coals, and C. Lovell, 


mdon. 
23,543. Stipe Vaive, K. Bohm and F. Fischer, 
London. 
23,544. Coke Ovens, E. Coppée, London. 
23,545, Moror Cars, W. Langdon-Davies and A. Soames, 
London. 
Se for SMALt-aRMs, W. H. M. Grimshaw, 
ndon. 
28,547, Harrows, N. Paulsen, Kingston-on-Thames, 
23,548, Furters, V. Oster, Kingston-on-Thames. 
23,549. Comp, V. Montain, London. 
28,550. TagaTinac Waste Gurta-percna, P. Germain, 
London, 
23,551. Coance Gearina for Cycigs, D. H. Haywood, 


ndon. 
23,552. Turret Latues, J. Hartness, London. 
23,553. Cases for Fre_p - ciasses, 8. 8. Lawrence, 
London. 
23,554. Suetvine, A. W. Ruddle, London. 
23,555. RoLLER-ways, A. J. Tenow and J. E. Flodstriém, 
London. 
28,556. Rotigy-ways, A.J. Tenow and J. E. Flodstrim, 
mdon. 
eam, A. J. Tenowand J. E, Flodstrim, 
mdaon. 
28,558. ARTIFICIAL MARBLE, F. J. A. M. vander Ven and 
H. Dreessen, Liverpool. 
23,559. Mgratiic Tittne, W. P. Thompson. — (The 
Enamel Steel Tile Company, United States.) 
23,550. Execrric TroLLeyY Gar, F. Bushell, Liver- 


pool, 

28,561. Soap Biocks or TaBLets, R. Brown, Liver- 
pool. 

23,562. Buinp-stitcHING Macuing, C. F. Filor, Liver- 


poo 
28,568. ApvERTISING by Means of Ecas, E. Chirac, 


Liverpool. 

23,564. Devicz for CLostna Doors, G. A. Chaddock, 
Liverpool. 

23,565. Musica, InstrumMENTs, W. K.-L. Dickson, 


London. 

23,566. SicHtTine Firrines for Riries, B. B. Hill, 
London. 

23,567. Loa Rart, M. A. Adam.—(A. F. Griffith, British 
Columbia.) 

28,568. INTERNAL CompusTIon Enorngs, D. Clerk, 
London. 

28,569. DousL_e Cranks, G. Harrison.—(/. P. Brophy, 
United States.) 

23,570. Motor Cyc.zs, J. W. Hunter, London. 

23,571. Dress Sxre.ps, G. Harrison.—(@. M. and J. C. 
Grant and H. A. and W. L. Groth, United States.) 

23,572. Apparatus for DELIVERING Gas, E. A. Reeves, 


London. 
23,573. Pins, G. W. McGill, London. 
28,574. Heap Coverines, J. P. D. de Falleville, 


London. 

23,575. Tires for Roap Veniciges, W. W. Wiggins, 
London. 

23,576. Riries, T. R. Ashton, London. 

23,577. AuToMaTic MacHINE Guns, H. T. Ashton, 
London. 

23,578. Incupators, J. F. Siems, London. 

28,579. MuLticoLourR Printino, The Printing Arts 
Company, Limited, F. H. Mowbray and W. Black, 
London. 

23,580. Mutticotour Printine, The Printing Arts 
Company, Limited, W. Black and F. H. Mowbray, 
London. 

28,581. Sprines for VeniciEs, J. Jackson, London. 

28,582. SuppLyina Srgay to Vatyszs, F. T. Walker, 
Manchester. ; : 





23,583. Cuzck Puncugs, W. E. Heys.—(L. Schlesinger, 
United States.) 
29th October, 1902. 
23,584. Evectric Switcues, P. Hamilton, London. 
23,585. MakInG Pips Joints, H. P. Embrey, Stoke-on- 


mt. 

23,586. Fiprous Spisninc Macuines, I. C. Noble, 
Oldham. 

23,587. CONTRIVANCE for CoLLectixc Money, C. Small- 


man, London. 
23,588. Rain Suietp for ,Bicycizs, E. Wright, 
Ces’ 
23,589. I 
Roc! 


le, 

23,590. Depra and Caciper Siipe Gavag, V. Smith, 
Birmingham. 

23,591. BRAKE-OPERATING MecuanisM, R. A. Griffiths 
and W. J. Partridge, Birmingham. 

23,592 MANUFACTURING ACETYLENE Gas, J. G. Statter, 
London. 

23,598. Dryinec Sanp, J. G. Walker and J. Newton, 
Newcastle-on-Tyne. 

28,594. OveRHgAD LirecuaRD for Tramcars, D. Teers, 
Manchester. 

23,595. Go_rine Irons, R. Simpson, Dundee. 

23,506. BoTTLE-FILLING MacHINE Nozzzz, H.G. Watson, 
Glasgow. 

23,597. SHapina Macaig, C. and G, B. Taylor, Bir- 
mingham. 

23,598. PHOTOGRAPHIC SHUTTERS, J. Seed, Manchester. 

23,599. MmecuanicaL Toys and Gamrgs, E. Hitch, Bir- 
mingham. 

23,600. Patrern Mxcuanism for Looms, E. Holling- 
worth —(C. Alvord, United States.) 

23,601. Coat and MingraL Trucks, F. Pendlebury, 
Manchester 

23,602. Lockine the Boxts of Doors, E. H. Klawitter, 


r. 
NDIA-RUBBER Boot Hegxs, T. Higginson, 


Leeds. 
23,603. Preparinc Extract of Mxgat, C. M. Aikman, 
G iW. 


23.604. Motor for TuRNinc OveR Music Leaves, E. 
Shelbourn, Hitchin, Herts. 

23,605. Gaucgs, G. Harrison and G. Milligan, Man- 
chester. 

23,606. ELectric Arc Lamps, P, Hégner, London. 

23.607. Paeventine Puncturges t> RugBerR Tires, J. 
Seel, Manchester. 

23.608. Tam-o’-sHANTER Hat SHapgz, M. A. Tomkins, 
Newcastle-on- 

23,609. Apparatus for Weicuinc, J. Greenhough, 
Liverpool. 

23,610, Carpet Sweepers, Entwisle and Kenyon, 
Limited, J. Barnes, and R. W. and W. H. Kenyon, 


chester. 

— Opgentna Winpow-sasHEs, W. Eccles and J. L. 

, Yor! 

23,612. ARRANGEMENTS for BANKING and ONSETTING at 

Cotirerigs, J. Berry, Hindley Green, near Wigan. 
23,613. Dress Fastener, K. D. Stevenson, London. 

23,614. RarLway SIGNALLING AppaRaTvs, F. J. Matson, 


London. 
23,615. Prosgctites, A. Reichwald.—(F. Krupp, Ger- 


many. 
23,616. Gripp:nc Gut Srrines, F. H. Ayres and W. T. 
Kearns, London. 


nee. ANTI-SLIPPLING Device for Trees, H. Parsons 
on. 
23,672. Game, E. H. Horne and W, 8. Pakenham-Walsh, 


ng. 

23,673, Exgcrrotypss, 8. Cowper-Coles and Co., 
Limited, and 8. Cowper-Coles, London. 

— Brake for WHEELED VeuIcLEs, J. Dunbar, 


iw, 
23,675. CORK-DRAWING Maceings, 8. G. Mason, Bir- 


miogham, 

23,676. Hex. Frorector, M. Morris and A. Messer, 
Newcastle-on-1 yne. 

23,077. PREPAYMENT Execrriciry Merer, J. Ellis, 
Sandown, Isle of Wight. 

23,678. Lavatories for Scuoots, M. J. Adams, Scots- 


wocd, 
23,679, TroLixy Pove for Ececrric Cars, J. 8. Rigby, 


jiverpool, 
23,680. Maxinc Concrete Faas, J. 8. Rigby, 
iverpoo! 

23,681. DistnrectTixe GuLueys, W., F., and R. Walkcr, 
and J. T. Freestone, Liverpool. 

283,682. Asu-pise, W. Heginbotham a. 

23,683. Sewine Ngerxgs, D. Mactavish, Glasgow. 

28,684. Hus and Fres-wr get CLutcH for Cscgs, V. 
and P. Riley, Coventry. 

23,685. StarTina LAUNDRY 
Bristol. 

23,686. Szats with Reversis_e Backs,.T. Miles and A. 
H. Tavener, Bristol. 

23,687. FrrepLaces, J. R. Mayfield, Coventry. 

23,688, Luminous PHotocrapPaHy, A. 8. Hickley, Rom- 
sey, Hants. 

23,689. Lapis’ Fancy Betts, A. J. Smith, Bir- 
mingham. 

23,690. Apacos or BALL Frame, D. J. Woodcock, Man- 
chi » 

28,691. Cicarn Hoipsr, J. Hudson, Manchester. 

23,692. Motor Vauicras, H. E. Lees, Manchester. 

28,698. CANTILEVER Reapmsc Stand, G. Brown, 
Glasgow. 

23,694. Suuntinec Swircn, A. Eckstein and A. E. 
Angold, Manchester. 

23,695. IXCANDESCENT ELectric Lamps, G, Hookham, 
Lo 


Macutyes, W. Allen, 


mdon. 

23 696. Coupiine for Tors of Roap Cars, C H. Kemp, 
Liverpcol. 

28,697. Game, A. A. Vérel, Glasgow. 

23.698. Testinc ConpiTI0N of TinnED Goons, H. Gaunt, 
Li 

28,699. Comrosinc Macuines, J. Wiichtershiiuser, 
Glasgow. 

23,700. Wage. Fanpers, B. F. Schmoldt and F. C. 
Walter, Glasgow. 

28,701. ~ Lace Fastener, J. Reid, Millom, Cum- 
ber! 


land. 
23,702. Friction CiutcH, T. H. Massey, Manchester. 
23,703. ORNAMENTAL PiLLaRs, J. Curjel, Hamburg, 


Germany. 
23,704. PREVENTING VEHICLES Sk)DDING, E. J. Bucking- 
on. 
23,705. ACETYLENE Bunsen Burners, T.G. Allen, jun , 
London. 
23,706. CoveRinc SappLery Firrincs, J. S. Walley, 


Whitchurch, falop. 
28,707. ,PNEUMATIC-TIRED CycLte WHEELS, N. Wood, 





a Hyprav ic JiccErs, A. J. Stannah, Sydenham, 


en 

23,618. Cork Extractor, F, Malewitz, London. 

23,619. Seconpary Batrerizs, E. Sandhagen and J. 
Liirgen, London. 

23,620. CoLourninc Suexet Matar, T. Prechtel and J. 
Neuwirth, London. 

23,621. Fittinc and Ciosinc Packacss, W. Busse, 


London. 
23,622. ELECTRO- REVERSIBLE Motors, O. Lugo, 
ona a Gan of Tape Cricket, A. G. Campbell, 
28,624. ‘Caae for Wear on Moror Cars, A. Dunhill, 
98,625. Mewen, CaR-DRIVING Putters, A. H. B. Sharpe, 


ncoin. 
23,626. Brakes for Motor Cars, J. R. Churchill, 
London. 
23,627. Domestic REMEMBRANCER, L. Byrens, London. 
23,628. Fania Rop ;for Room Doors, M. C. Mann, 


Croydon. 

23,629. Locks, D. McMaster, London. 

23,630. Cask for BrnocuLaR Fre_p Grassss, F. Perl, 
London. 

ee Retarntnc Devices for Cycigs, O. Baker, 

mdon. 

23,632. MaTcH-MAKING Macuines, F. Czerweny, 
London. 

23,633. Rotary Enornags, W. P. Digby, London. 

23,634. Construction of WHEELBARROWS, J. Haynes, 
Sheffield. 

23,635. An ArTiFIc1aL Horizon, F. 8S. Hollinshead, 
Colwyn Bay, N. Wales. 

23,686. Music Sueers, H. H. Lake.—(7he Zolian Com- 
pany, United States.) 

23,637. Pygumatic Tires, G. H. Clark, London. 

23,638. HotpgeR for Sueets of Parer, W. Hudson, 
London. 

23,689. Rock Dritus, W. Wilson, London. 

23,640. ImerEssED Pangts, The Impressed Wood Com- 
pany, Limited, and W. P. Thompson, Liverpool 

23,641. ArtacHMENTs for Hoipine Srrines, W. 8. 
Irwin, Liverpool. 

23,642. Puriryine Bring, W. Trantom, Liverpool. 

23,643. Frere-compine Apparatvs, G. J. T. J. Parfitt, 
London. 

28,644. New Attoy, T. W. Just, A. D. Jenkins, and 
W. F. L. Frith, London. 

23,645. Breech Mecuanism of Guns, A. T. Dawson 
and L. Silverman, London. 

23,646. Apparatus for Liquzryine Arr, H. Knudsen, 
London. 

23,647. LaBEts for PLants and Fiowers, G. A. Heller, 
London. 

28,648. TaHeRMOMETERS, P. Offenbroich, H. Fuchs- 
steiner, and H. Rockel, London. 

23,649. Lasts for Boors and Ssogs, F. Halford, 
London. 

23,650. Dress SHrgips, M. Maguire, London. 

23,651. ELectricaL GENERATORS, W. H. ood, 
London. 

28,652. SELF-PROPELLED RoaD VEHICLES, H. L. Harris, 
London. 

28,658. INTERNAL COMBUSTION ENorngs, J. A. McMullen, 
London. 

23,654. Banps for RusBEeR Trees, A. F. Spooner.—(M. 
F. Rondet, France.) 

28,655. MakING WATERPROOF MATERIAL, G. M. Neigh- 
bour, London. 

23,656. INsuLATING ELEctRIc Conpuctors, E. Bergtheil, 
London. 

23,657. ExecrricaL Switch and Watt Puve, J, W. 
Johnson, London. 

28,658. CycLe CiutcH Mrcuanism, F. F. Haustgen, 
London. 

28,659. Macuings for SrretcHINe Fasrics, W. Birch, 
London. 

23,660. CurRENT INDicaTor, A. M. Clark.—(Hartmann 
and Braun, Germany.) 

23,661. INcaNnDEscENT Lamp Socket, K. H. H. Jiiger, 
London. 

23,662, Vicr, W. P. White, London. 

23,663. MANUFACTURE of ARTIFICIAL Stong, A. J. Gas- 
pary, London. 

re of Tires, H. W. Chappell, 


ndon. 
23,665. Kin, W. Ingham, B. Langton, and L. Ingham, 
Leeds. 


28,666. Rotary Enornegs, W. F. R. Mist, London. 

28,667. Meron of Dupiicatine Writina, A. Martyn, 
London. 

23,668. Explosion Enarngs, EF. H. Hamilton, London. 


80th October, 1902. 
28,669. Game, J. M. Arnot, Sutton, Surrey. 
28,670. StopPina ELECTRIC GENERATING PLANT, W. P. 
Adams, London, i 





23.708. AwnTi-sconcH Woopgen Pate for Hot-wax 
Sewine Macurngs, W. Armstrong and Boote, 
Birmingham. 

23,709. Ain Pomp for Tires, J. B. le Ma‘tre, Bir- 
mingham. 

23,710. Cornice Pote Rina and Curtain Cup, J. B. le 
Maitre, Birmingham. 

23,711. Winpows, W. Priestley, Sheffield. 

23,712. Curtars Rixo, E. Williams, London. 

28,713. Arn VEHICLE Drivinc ApPraRATvs, H. Miiscken, 
London, 

23,714. Gas Economissr, T. Evans and B, A. Spaull, 


London. 

23,715. Jiacinc Screens for Coat, C. Burnett, 
London. 

23,716. System of ‘ Banxtne Out” for Coat Mnvgs, C. 
Burnett, London. 

23,717. Wospinc Dros for Hav.ine Enorvgs, Fraser 
and Chalmers, Limited.—(Z. C. Waymark, Tranz- 
vaal.) 

23,718. FLONG-MAKING APPLIANCE, F. Manson and F. 
Ames, London. 

28,719. InpicaTinc when a Bortr.e has been REFILLED, 
R. les, London. 

23,720. Game, R. Fox, London. 

—, Case Recisters, F. W. Eaynes and J. Mayes, 


on. 

23,722. Paintixe Macaig, F. H. Mowbray and W. 
Black, London. 

23,728. Bookcase Ssetr, W. J. and H. G. Boniface, 
and H. T. Hine, London. 

23,724. INFLATABLE TrRE for VEHICiEs, E. G. Jackson, 
Londo 


n. 
23,725. PRINTER’s FupcE-Box, H. C. Newman, 
London. 
23,726. Backine Biocks for STeREoTyPEe Puates, H. 
Dalziel, London. 


23,727. Boots, Verein Frainkische Schuhfabriken 
and L. Berneis, London. 

23,728. Fence Wire Houper, M. Angas and F. Sharpe, 
London. 

23,729. Fruzs or Brypers for Carps, H. Fritzsche, 
London. 

23.730. Reversinc Gear for Motor Launcugs, A. C. 
Burgoine, London. 

28,731. Drivinc Mecuanism, W. and G. F, Meischke- 
Smith, London. 

28,732. Firg-cratss, G. Herbert, London. 

23,738. PHorocraPHic CamERss, C. Beck, London. 

23,734. Guiprine Device for Ececrric TramcaR Con- 
puctors, J. A. Miller, Kingston-on-Thames, 
23,735. Boats, Saunders’ Patent Launch Building 
Syndicate, Limited, and S. E. Saunders, London. 
23,736. HoLttow Spars, Saunders’ Patent Launch 
Building Syndicate, Limited, and S. E. Saunders, 

mdon. 

23,787. Stoppers and Corks for Borruss, H. W. Barton, 
London. 

23,738. TELEPHONE REcEIVER Hoop, E. Bardac and P. 
A. Martin, London. 

28,739. CARTRIDGE - EJECTING Devicg, M. Dozin, 
London. 

23,740. ComprnaTion Tre, A. Steel and A. B. Wilkins, 
London. 

23,741. Rotary Brusugs, F. J. Satchwell, London. 

23,742. DyNAMO-ELECTRIC Macuing, D. Balachowsky 
and P. Caire, London. 

23,743. Mountine Exrgcrric Lamrs, A. M. Eguren, 


London. 
23,744. Corset Sprinas and Busks, P. Nottelle, 
mdon, 
ag eet Locks for Doors, R. Cosford and C, Stevens, 
Lo 


mdon. 

23,746. AUTOMATIC INDIA-RUBBER PivuG, P. Laurent, 
London. 

23,747. TurBiIngs, H. Knudsen, London. 

23,748. Settincs of JewgiLERy, A. G. Brookes,—(@. 
W. Gregory, United States.) 

23,749. Tramway Crossines, R. A. Hadfield and A. M. 
Jack, London. 

23,750. DistripuTinec Liquips on Fiuter Beps, J. E. 


er, don. 
23,751. Device for Mixina Mortar, R. Bodlaender, 
London. 
23,752. Printinc Roiugrs, G. R. Newburn,—(4. W. 
‘urner, India. 
28,753. TetEPHONEs, I. B, Birnbaum and J. Berliner, 
on. 
23,754. GALVANIc Battery, C. Pearson and L. Fiedler, 
mdon. 
23,755. ScaFFoLpInc for Buitprses, P. Binazza, 


ndon. 
23,756. DisTiLtaTion of VoLaTILE Meta.s, F. W. 
Howarth.—(Trollhdttans Blektriska Kraftaktiebolag, 
Sw 


28,757. ouseR StretopEeRs, |. apd F. Twirdy, 
mdon. 


Lo don. 
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23,758. Msrnop for Fixmve Langis, A. A. Revel, 
on. 
23,759. ig oe the Warp Tension of Looms, J. A. 


Jansson, 
23,760. THRASHING vo Machines, J. Marshall, London. 
— Device for Distnrectine Rooms, "3. Trenner, 
ndon, 


23,762. Makina Marrices for Paintina Purposes, R. 
i a Sons, Liniited, and G. J. Wiedridge, 


Londo: 
23,763.  Uinanassest of Sawgor, E. Sprivgborn, 


ndon 
28,704. Mermo of Fivrerine Fivips, BE. Springborn, 


23,765. Apparatus for Packirna Corns, F. Frei, 
London. 

28,766. Cures for Use in Cycte Brakes, J. Kelland, 
London. 

23,767. SigHt-reED Lusricatinc Devices, C. McR. 
Turrell and Autocar Construction Company, Limited, 
London. 

23,768. Mountine of Venice Boprss, C. McR, Turrell 
and Autocar Construction Company, Limited, 
London. 

28,769. Bur~pine Toys and Przzies, H. Fieldler, 
London. 

33,770. Rorary Drums for Evaporation Device, M. 
Ekenberg, Lendon. 


Slst October, 1902. 
23,771. Stone Breakers, E. Deane, Leeds. 
23,772. Prorscrors for Water Gavucss, 8. Farrer, 
Halifax, 
23,7 73. Huxers, C. Showell, Birmingham. 
23,774. TURBINE Morors, F. W. Lanchester, Birming- 


m. 

23,775. Mupavarps of Crcigs, L. J. Williams, Bir- 
mingham. 

23,776. Spanners, G. H. Biddle and J. Chandler, 
Birmingham. 

23,777. Dutvine Batts, J. V. Worthington and J. W. 
©. Walker, Birmingham. 

23,778. “eames Ex.ecrric Macuinery, J. Atkinson, 


e. 

23,779. Manuracturr of Sucar, J. McGlashan, 

sgow. 

28,780. Bepstgaps, I. Chorlton and C. E. Smethurst, 

anchester. 

23,781. Toss for Wasutnc Ciorues, J. Haworth, 

Manchester. 

23,782. Factnc Macuryg, J. Watts and The ‘‘ Unbreak- 
able” Pulley and Millgearing Company, Limited, 
Manchester. 

ee Barr, R. J. Eskrigge, West Kirby, 


29,784, Mar Fasrensr, E. F. Coates, Shanklin, Isle of 
ight. 
23,785. ae eoepaaameamaaaaamae for CanpiEs, A. Robin- 


son, Gran 
— ne a Drixrine VessEt, H. W. Engholm, 


23,787, Cas Rest for Vioxrns, &c., A. Chidzey, Shef- 
el 
7. Pins for Courtine Trains, T. L. Davies, 


28,739. CaTrLe-FrEEpING Cakk, W. B. Bibby, Liver- 


poo! 
— Tram Lirg-cuarp, C. Colley and J. Everitt, 
in 


Cs 
23,791. Macuine for SotpERiIne Tins, C. Sangster, 
iw. 
23,792. Wagets of Roap Veuictes, H. Spurrier, jun., 
Manchester. 
23,793. Moron Carriacgs, B. E. Dickinson, London. 
28,794. Transmission of Power, R. J. Urquhart, Man- 
chester. 
Jacobsen, 


23,795. Propgttinc StreamMsHips, A. M. 
G 


iw. 
23,796. Pencit Hoxtpgrs, B. T. Mulligan, Kingston-on- 


23,844. Sons, J. W. Corbett and R. Scott, peat, 
23,845. ComBUsTION Morors, E. Costantini and A. D. 
Lamperi rigre, London. 
28,846. MANUFACTURE of Exprosives, C. E. Bichel, 
ndon, 
23,847, eeeetaree for Suppiyine Arr, J. E. Kennedy, 


23, Sis. Maas for Propucine ComprEsseEp Arr, A. Hein, 


ndon. 

23,849. Liquip Fug. Lamps, W. 8. Norton, London. 

28,850. Typrwritinc Macsines, H. J, Haddan.— 
(The Postal Typewriter Com; United States.) 

23,851. Stratcuers, C. Klopfer, Lond: don. 

28,852. Lurr Cacgs for Coxireries, J. Richards, 

InstruMENTs, W. K.-L. Dickson, 


London 
23,853. OM USICAL 


London. 
a Traps, I. 8, McDougall and T. Sugden, 


ndon. 
23,855. Construction of Toy, H. B, Woods, London. 
23,856. Propstiygrs for Boats, H. T. J. Bagge, 


mdon, 

23 857. Lirts, Easton and Co., Limited, P. I. Unwin, 
and J. Bjirnstad, Lond: n. 

23,858. THeRMoO-ELECTRIC Batrertigs, J. Y. Johnson.— 
(A. Wolf, jun., and Co., Germany. 

23,859. Printrne Tickets, V. R. Heftler and C. B. 
Weeks, London. 

23,8¢0. Fasreyger for Baas, B. Bloom and A. Hess, 
London. 

1st November, 1902. 


23,861. Dress Bopice Bett Connector, F. Bennett, 
Hastings. 

23,862. Barr for Catcntne Fisa, A. U. Warner, 

edditch. 

= Pepats of Tricycies, &c., W. Verity, Man- 
chester. 

23,844, Braxgs for Tramcars, K. Anderson, Leeds. 

23,865. Lookina-Giass Movements, Tonks, Limited, 
W. H. and P. Tonks, Birmingham. 

23,866. Cueck Straps for Looms, J. and L, Hartley, 
Bradford. 

. Cycie Sappies, J. B. Brooks and J. Holt, Bir- 
yg eons 

23,868. Epcz Prorrcrors, J. and J. Smylie, Man- 
chester. 

23,869. BoTTLE-HOLDING Boxgs, A. Gladstone, Bir- 
mingham. 

23,870. AppLiance for Kggpmnec the Mourn Suvrt, C. 
Slater, Manchester. 

23,871. Drawina Orr Sgatinc Wax, W. A. Tasker, 
Bristol. 

23,872. Macuings for Reparrine Boots, A. B. Collis, 
Southampton. 

23,873. ConnecTING TRAILERS to Bicyciss, J. E. Ross, 
Manchester. 

23,874. Cuz Tip, R. A. Neat, Richmond, Surrey. 

23,875. Braxgs, G. 8S. Holmes and J. H. Posten, ‘Liver- 
pool. 

23,876. Sprnntna Macntngry, F. Ambler and H. 
Wallace, Bradford. 

23,877. Cover for Outstpg Tramcar Seats, A. Moore, 
Bradford. 

23,878. Row xocks for Boats, &c., F. B. Shuttleworth, 
Maidenhead, Berks. 

23,879. Rarrway Wacon Hanp Brake, G. Simpson, 
Doncaster. 

23,880. CALENDAR, E. M. Ewart, Wendover. Bucks. 

23,881. Etecrric Conpucror, J. J. Carter, Clonskeagh, 
Co. Dublin. 

23,882. CrcLze Brakes, H. Lucas and C. Y. Hopkins, 


ndon. 

23,888. Prue Taps, H. Lucas and C. Y. Hopkins, 
mdon. 

23,884. Eaco Stanp, H. Bancroft, Bradford. 

23,885. Step Axuxs for Roap Venicugs, C. H. Marshall, 
_ Sanders, N. Smythe, and J. 8S. Richards, Bir- 





Thames. 

23,797. Systems of TeLEGRAPHY and TeLEPHony, J. M. 
Fell, Kingston-on-Thames. 

23,798 Opgntne Enve.opss, W. G. and A. J. Godfrey, 
Nottingham. 

23,799. ScyTue Syep, T. Boston, jun., Glasgow. 

23, =—* Opzntnc out TEXTILE Goops, W. Mycock, Man- 
cheste 

23,801. Dav 1cg for Usg with Boots, J. and W. Simmons, 
Wolverbampto n. 

—_— Reectator Crocks, J. F, Abraham, Brad- 


01 

23,803. Lamps, M. C. Greenhill and 8. E. Hammond, 
London. 

23,304. Taps for DiscHarcrne Liquips, J. Borland, 
Kilmarnock. 

23,805. Uriisation of Sgwace, E. Springborn, 
London. a 

23,806. Encine Packrna, A. C. Roberts, London. 

23,807. Support2rs for Garments, H. N. Northrop, 
London. 

23,808. TRAVELLING Bac, M. G. Wood and J. F. Doe, 
London. 

23,809. Tontnae Paorocrapss, 8. S. Bromhead.—(7he 
Chemische Fabrik Helfenberg Actien Gesellschaft, Ger- 


many.) 
23,810. TrarLine Car with Reversi#_e Bopy, J. Warr, 
Lond 


on. 

28,811. VentirLator CowL and Smoke Corer, FE. Cum- 

mings. London. 

23,812. Wispow Construction, R. and R. P. B. 
Wright, London. 

$3,813. Harr-pins, W. H. Cole, London. 


28,814. HeaTinc of CURLING Tones, J. Macord, 
London. 
23,815. FirgProor Fioors and Cxrrinas, J. A. King, 


London. 
23,816. Book Rests, Tonks, Limited, and T. Webster, 


London. 

23,817. Cigar Prercers and Cutrers, J. W. Caldicott, 
London. 

23,818. Tent Poisg, C. H. R. Taylor, London. 

— Boor WELT-sEwine Macuings, A. Greenwood, 
London. 

23,820. Watt Firrines, W. F. Gibbs and J. W. Peile, 
London. 

28,821. AUXILIARY CONTROLLED Buck, 
London. 

23,822. Forwace Grates, H. Seidel, London. 

23,823. LupricaTors, L. Chapman and W. H. Knowles, 
London. 

23,824. ARMOUR PLaTsEs, F. W. Lorenz, London. 

23.825. Kweapinc and Mrxinc Macuines, E. F. W. 
Wieda, London. 

28,826. Vent Pecos, H. Roberts, London. 


Port, G. 


28,827. Toy Guns, E. Hazlehurst, London. 

23,828, BurcLar ALARM, E. T. Taylor and G. Parrock, 
Birmingham. 

23,829. Exastic Fivur Compression, H. Bland, 
London. 


23,830. Corour Laxgs, O. Imray.—(Farbwerke vormals 
Meister, Lucius, and Briining, Germany.) 
23,831. Dysgsrurr, O. Imray.—(Farbwerke vormals 

Meister, Lucius, and Briining, Germany.) 
ee Stanp, F. Beeney and 4 J. Barber, 
mdon. 
23,833. Toora Powpgr SpRinKiEkrs, R. M., G.,S. M. 
% Colgate, London 
23,834. PLoucH SHARES, T. J. E. Roberts, London. 
28, 885. Warmine ArTIcLEs of Beppine, H. Préll, 
vi 
23,836. 
London. 
23,837. Neck Yoxgs, G. T. Hyde, London. 
23,838. CuaLK SHarpener, A. E. Osborn, London. 
23, 839. CHEESE-cuTTER, W. J. Husbands, G. L. Wood, 
and J. R. Pontifex, London. 
23,840. New Razor Strrop Surracer, J. P. Knight, 


- and 


EVELLING Macuings for Boots, O. Robinson, 


mdon. 

23,841. Warminc ConsgrvaTorizs, J. E. Bennett, 
mdon. 

23,842. ELectric TetecrapPay, F, E. Hesse and E. 8. 


Heurtley, London. 
28,848. Kerries, G. Hollingum and H. Dickinson, 
London. 





23,886. PorTIERE Rops, A. G. Herbert and Herbert, 
Kershaw and Co., Limited, Birmingham. 
23,887. SpRinc HANDLES for Cycizs, J. R. Bramah, 
Sheffield. 
23, — meet Son Foop, R. Hyde and Co., Limited, and 
yde, Loi 
23,889. an _ Enorngs, R. W. Muir, 


gow. 
23,890. PRINTING Macaryg, W. Milne, Glasgow. 
23,891. Vessers for Hotpmnc Cream, M. A. Houston, 
Glasgow. 
— MANIPULATING Siipge Vatvegs, W. R. Herring, 


Ww. 
23,893. Hex. Prorectors, 8. J. Juhl, Glasgow. 

23,894. Fixinc Gauck PLaTgs on BARRELS, M. Eglau, 
en, German. 
ge Too. for Lavmsase Pirie, 8. E. F. Adams, 

infield. 


23,896. MANUFACTURING S1zg, M. Erfurt, Dresden, Ger- 


an: 
7 — Drop Catcues, P. Milchien, Rhine- 
iand, Germany. 

23,898. Spgrp InpicaTor, G. 8S. Fairclough and T. C. 
Coll ingwood, London. 

23,899. TRaxsporTING AsHEs from AsHprts, G. Harri- 
son.—(M, F. Smearman, United States.) 

23,900. OPERATING SMALL-ARMS as Macatne Guns, E. 
H, Clive and I. A. Timmis, London. 

23,901. Cover for Hypro-exTractors, R. Wood, 


23,902. Cycte Frames, E. H. Godbold and The New 
pgeremier Cycle Company, Limited, London. 
Hypraviic Vatves, J. W. Graham and T. H. 
Colts , Sheffield. 
904. MeraL-cuTTine Appiiance, W. Cooke and Co., 
Limited, and W. Clews, Sheffield. 
23; 905. Mart-carts, L. L’Hollier, Birmingham, 


23,906 SrgERING "Heap for INVALID Cuarrs, L. 
L’ Hollier, Birmingham. 
23,907, SusPENDING = H. N., G. G., and E. 


. Hickman, London. 
23,908. VARIABLE-SPEED Sarety VaLve, M. Corrington, 


London. 
23,909, Fitter Tap, W. H. Nosworthy, London. 
23,910. Rotary Printiye Macutnes, A. Sauvée, 


mdon. 
23,911. Paper Bac Maxine Macurng, B. J, Jensen, 
ndon. 
23,912. Apparatus for PRoprLLInc VessEts, W. P. 
Thompson, Liverpool. 
— EATHER MEASURING ApPaRaTUs, J. Thomson 
A. Petri, Liverpool. 
23, 4. (Haxp-nvEr Wacow Brakes, E. J. Gill, 


93,915, ‘Nosts Car Drivine Gear, V. and V. Lorenc, 
ndon, 

23,916. Basters for Cooxina Megat, E. Edwards, 
ndaon. 

23,917. Macuine for Formine Wirg, A. C. Campbell, 


mdon. 
23,918. TREATMENT of Septic Disgases, R. Scott, 
naon. 7 

23,919. Tramway Ratts, J. J. Mason, London. 

23,920. Fase Torsion Tuses for Sprynine Frames, F. 
Houget, London. 

23,921. TarasHine Macuines, G. J. Lenz, London. 

23,922. Errgctina REectProcatina Motions, E. Hop 
kinson, London. 

23,928. Carrs, H. P. Clemetson, London. 

23,924. Tuse CLeaners, W. Miiller, London. 

23,925. Moror Cars, T. Lumley, London. * 

23,926. ReauLatinec Exxecrric Circuits, H. Leitner 
and R. N. Lucas, Byfleet, Surrey. 

23,927. Se.r-seTTING TRAP for AwimaLs, A. Hancock, 
Birmingham. 

23.928. Pressure Repuctnc Apparatus, H, Miiller, 
London. 


8rd November, 1902. 


23,929. ConTROLLING the Suppty of Gas, J. W. Ewart, 
Wendover, Bucks. 
23,930. SuspEnDING SasueEs, J. C. Beattie, Birming- 


ham. 
23,931. Braxgs for Trams, C. W. Gauntlett, Southsea, 
Hants. 





“— Sasu Winvows, T. Caunt, sen., T. Caunt, jun., 
F. Caunt, Nottingham, 
23,988. Hanogrs for Ovenngap Exxcrric Wings, T. 
2 Bentley, Manchester. 
23,984, ade Furnaces, J. Izzett and T. McGeachie, 


las; 

28,985. W. Gaskell, 
Keighley. 

=. Weavers’ THREADING Macuine, H. Shepherd, 

23,987. Sprvyinc Yarns, H, M. Girdwood, Man- 
chester. 


yg ete Wer Sprnntne Frax, H. M. Girdwood, Man- 


7 of Yarns, &c, 


5g towel Paoracnme Lire from Fires, D. Clarke, 


28,940. Brusugs, R. H. Walter, Stoke-under-Ham, 
Somerset. 
28,941. Switca for Motor Cycuizs, R. H. Walter, 
Stoke: under-Ham, Somerset. 
23,942. Ruier, J. B hest 
23,943. Fisu-pLates, J. H. Tacteukire and G. Cunliffe, 
Chorley, Lancs, 
23,944. Fasteners for Ropes, W. Cooper, Belfast. 
23,945. MIxine Va.vgs, A. D. Horne, Glasgow. 
23,946. Pan, J. R. Clarke and W. J. Houlgate, Fleet- 
wood, Lancs, 
23,947. ‘Movtpina Macuryr, D. Upton and J. Cooper, 
Jarrow- on-Tyne, 
— Caena for Inrerton Grates, G. Hendry, 
asgow. 
28,949. Execrrica, InrLtugnczs Macuings, A. Eck- 
stein and H. J, Coates, Manchester. 
23,950. Fireplaces, R. Herrmann, Magdeburg, Ger- 


Co, 


Licutine, H. 





- Traamway Rams, T. Aston, Gweedore, 

23,952. Wau Pive for Evecrric 
Hubbard, London. 

“— on Supports for Macutnery, P. Prache, 
obec Geteieas Trussgs, J. Woolley, Sons, and Co., 
sa eimnited. and T. C. Twining, Manchester. 

23,955. BORDER-WEAVING Mecuanism, T. Rothwell, 
Manchester. 

23,956 HorsxsHogs, J. Cliff, Manchester. 

23,957. WasTe-waTER Pips, R. Duckworth, 
chester. 

23,958. Sarety Lock for Cycugs, 8. L. Potts, Leyton- 
stone, 

23,959. Lirg-savine Fire-gscaps, B. Blythe, London. 

23,960. Borinc Macuines, L. H. Ransome, Farndon, 
near Newark. 

23,961. Trousgrs Cir, F. G. Heath, Birmingham. 

23,962. Apparatus for Dyatna Woor, W. Turner, 
London. 

23,963. Foor Coverines, J. G. Kiiuser, London. 

23,964. TreaTina VgoETABLE Finaks, CC. T. Leo, 
London. 

23,965. STRAIGHTENING ROLLED P.ates, H. Sack, 
London. 

23,966. AppLiaNce for Drapmnc TexTILE MATERIALS, 
K. Eales, London. 

23,967. Dvxsturrs, T, R. Shillito.—(The Aniline Colour 
and Ertract Works, Switzerland. 

23,968. MANUFACTURE of Paintep Grass, A, Schuler, 
London. 

23,969, ALTERNATING-CURRENT Lamps, A. Engelamann, 
London. 

23,970. RatLway CaRRiAGE Coupiinos, H. Metazmeier 
and F, Liénard, London. 

23,971. Ecgcrric Motors, O. H. Picper, London. 

23,972. MerHop of Paxgservinc Cagese, H. Prinz, 
London. 

23,973. Horpgrs for Lamp Cuimygys, A. L. Higgins, 
London, 

23,974, Cottars, J. Y. Watson, Dundee. 

gp om aes oy B. W. Maughan and G. P. Waghorn, 
sondon 


Man- 


23,976. COLLAPSIBLE Bu ortinc Pap, H. Parsons, 
London. 
23,977. SIGNALLING on Rartways, E, R. Strickland, 


London. 

23,978. ADVERTISING Sians, L. J. Hunter, London. 

23,979. Ctrats for Hotpine Exastic Banps, C. H. Cooper, 
London. 

23,980. Reciprocatinc Motion, C. H. Naylor, Old 
Charlton, Kent. 

23,981. Game, W. Claypoole, London, 

23,982. Cuucks, G. M. PP vaheted and L, A. Nilsson, 
London. 

ae. Rall - FASTENING Devices, A. Vogelsang, 


on. 
a Macutvyes for CLgansine Roans, F. C. B. Cole, 


on. 

985. FoRMING TUBULAR REFRIGERATORS, P. Robinson, 

irmingham., 

23,986. wg en ogg Compounp for Gas Manrtigs, J. 

mdon. 
3 ag hy for Cizanine Gram, E. E. Bentall, 

23,988. PropuciIna PHARMACEUTICAL Compounns, H. 
E. Newton.—(The ae vormals Friedrich 
Bayer and Co., Germany.) 

29,008. Ma MATURING Winns, F. Boyling and F. J. Digby, 
990. on Fins-nans for Furnaces, J. G. Galley, 

ndon. 

23,991. SOAP - GRANULATING ApPARATUS, R. W, 
Cavenaugh, London. 

23,992. Makino Benzing Derivatives, O. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

23,993. MANUFACTURE of Azo-pyEsTUrFs, 0. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

23,994. Makino Propucts of IspOPHENOL-sERIES, C. 
D. Abel.—(Actiengesellschaft fiir Anilin Fabrikation, 
Germany.) 

23,995. One Ks, J. Fellheimer, London. 

23,996. EXHIBITING ADVERTISEMENTS, A. W. Tooley, 

on. 


23, pet Brick-MAkING Macuinery, D. Whitehouse, 


— ‘Areanaies for Recoverina Heat, A. Wilson, 
on. 
son. WINDOW-CLEANING MecHanisM, KE. M. Kitchen, 
Birmingham. 
24,000. ARTICLE for Purrinc on Boots, R. Lenz, 
verpoo! 
24,001. Burners for INcANDESCENT Lamps, R. Danvin, 
Liverpool. 
24,002. CoMPARTMENT Boxgs for Cuxcks, J. T. Hicks, 
ndon. 
24,003. Securnrne Hooks and Evss, H. Sehlbach and T. 
Whiting, London. 
24, ——— Hoxgs in Hose Pipgs, A. T. Collier, 
— Buttons, A. Pick and M. Fleischner, 
Loni 
— a Rontozn Tunes, C. H. F. Miiller, 
24,007, "Loote for Svspenpgers, &c., H. E. Barnett, 
on. 
24 el AGGLOMERATING Cork, &c., H. Van Duyse, 
on. 
24, pa Dasani for TaLxinc Macuings, T. Brée, 
24, 10, Mrcuastoas, Sroxers, A. P. Spooner.—(H. 


24,011. shame N ‘Abrahams, London. 
24, 012, Fespinc Fugit to Furnaces, O. E. Wilson, 


on. 

24,013. INCANDESCENT ELxcTric Lamps, F. Fanta and 
P. E. Cutler, London. 

24, com — ‘for STARTING VeHIcLEs, P. C. M. Tribe, 


24, O16. Avasvaesto-stnsvanine Apparatovs, A. F. B. 
ills, London. 
24,017, Rrppons, M. Goldstein.— (Krahnen and Gobbers, 


Germany.) 
24,018. Bottizs, A. Brake, London. 
24,019. TontInc PHOTOGRAPHIC PRInts, T. 


Baker, 
London. ; 





7 


24,020. ConcenTRATING Orgs, 8. Crowder, London, 

24 oa. Liquip FUEL-BUBNING APPARATUS, T, J, (: ‘arr, 
ndon. 

24,022. Mgasurina Tapgs, F. Buck, London, 

24,028. MANUFACTURING Strong, J. CG McClenhan, 


mdon, 
24 ink, Porn for Rasta Warer, 8, W. Luitwieler, 


24,025. Targap Guipe for Spinyina Frames, G. © 
arks.—(L. 7. Houghton, United States.) re 
24,026. Hgapagar for Huntine, T. von Levekow, 


Bremen, Germany. 


4th November, 1902. 
“e: Eenee for Fixtna Tests, W. H. Wedderburn, 


24,028. Revanme Lapigs' Hats, W. H. Brecknell, jun, 
Bournemouth. Gas M z 

24 DVERTISEMENT Gas METER, Glover an 
Moon, Norwich, ahi 

24,030. "HyDRaUvLic Pcups, H. Hammonds, Birming- 
am. 

24,031. Ecgecrric Cars, T. T. Hindle, Bolton. 

24,082. Oorsipg Sgats of Tramcars, &c., J. Townse ond, 
Manchester. 

24,033. Drivine CentriruGaL Macuines, J. W. Mac- 
farlane, Glasgow 

24,034. ScREw- “DRIVERS, A. H. Parkinson, London. 

24,035. Mica Insutatep CaBcx, W. C. Johnson and §, 
Paterson, Old Charlton, Kent. 

24 036. Day Gas Meter, The National Dry Gas 
Meters, Limited, and A. Schofield, Manchester. 

24,037. Frames for CARRYING Sians, A. Macdonald, 
Glasgow. 


24 038. Movin; of Brick Presses, L.. Whittaker and 
C. Whittaker and Co. (1900), Limited, Liverpool. 
24,039. Presses for Bricks, L. Whittaker and ¢, 

Whittaker and Co. (1900), Limited, Liverpool. 
24, _ eaeeine Steam Boi.ers, W. 7: Pickering, Bir- 


24,041. O. C. Garniss and G. Jones, Derby. 

24,042. Pravino CymBats and Drums, E. A. Par sons, 
Liverpool. 

24,043. Coa Waggts, J. W. Darling and H. Sellers, 
Keighley. 


24,044. SoppLyina Motive Powgr to Croc KS, Siays, 
&e., W. C. Haigh, P. Higson, and T. C. H: aigh, 


r. 
24,045. Serrina or Fixine Stapias, C. H. Wilkinson, 
Halifax. 
24,046. Lamp, J. H. Bowes. Elland, Yorks. 
24,047. Wasuerruong, W. H. Foster, Sunderlan:. 


24048. Potato Dicesrs, J. Searby, Rotherham, 
Yorks. 
24,049. Borris Orzner, A. Lovell and W. Rather, 


Kingswood, near Bristol. 
24, ae Sranps for Motor Cycies, W. A. McC 
ndon. 
24,051. Cuoraes Pis, W. Richards, Washington 
Station, Co, Durham. 
24,052. Napa Boxgs for Borrisgs, E. F. Taylor, 


urd, 


24 0 TrimMine and Suartno Dpesszs, A. Garstin, 
ndon. 
24.054. Excavatine Surecp for Sawers, 8. Campion, 
24,055. Vewicues, A. A. Kellogg and G. C. Haysler, 
Kingston-on- es. 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gazette, 





698,474. WarER-cootep Vatvg, H. B. Ebbs, Nuven- 
berg, Germany.—Filed October 25th, 1901. 
Claim.—In a valve, the combination of a hollow 
body having a spiral groove therein, an intermediate 
plate closing said groove, said plate having a similar 





spiral groove in its base, means for closing said similar 
groove, a port for establishing communication between 
the two spiral ves, and means for causing a flow 
of cooling liquid through the said spiral grooves, sub- 
stantially as described. 


698,503. Pressurz Enarne, F. J. Hull, Brooklyn, N.Y. 
oF tne 4 9th, 1901. re engine . s 
Claim.—(1) In a ure engine, the combination 
with the cylinder, pi ssa shaft, and connections 
between the piston and (og crank shaft, of valves “| 
controlling the admission of the operating fluid to and 
from the cylinder, a pair of oppositely-arranged cams 
on the crank and means for operatively con- 
necting the valves with one of the said cams and for 
i them from the other of 
said cams, ae the —— may be operatively 
connected with either of said cams, substantially as 





698,503 







cic AE 


% 





set forth. (2) es a pressure engine, the combination 
with the high and low-pressure cylinders, the pistons 
therefor, the ouaks shaft, and connections between 
said pistons and crank , of a valve chamber, 4 

in said chamber, means for 


reciprocat 
rind rea an exhaust valve ‘tor the low- 


ren id valve 
= Cylinder idly carried by the valve rod, an 


at wma waive for the high-pressure cylinder longi- 
tudinally movable on the valve rod, and a steam- 
admission valve for the high-pressure cy’ ylinder actuated 





said valve rod near the completion of the movement 
oh the latter, substantially as set forth. 
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— 
BRITISH ASSOCIATION ADDRESSES. 
By Proressor R. H. Suiru. 
No, U, 


In reading through some—not all—the other addresses, 
we are reminded that this age is supremely ‘ smart.” 
qwentieth-century smartness takes various forms in 
yarious spheres. In the front rows of the British Asso- 
ciation it appears to take the form of ineffable contempt 
for all souls who see not eye to eye with the speaker. 
It seems pitiful that the shallow spirit of pert disdain 
should invade the precincts of high philosophy. Science 
ig divided into water-tight compartments and scientists 
run in blinkers ; but it is perilous to harmonious progress 
when Section P proclaims with the shrill shrieking of the 
scornful scold that all the world outside that section, 
including sections R and O and T, and even half of 
Section P itself, lie in the deepest depths of the dirtiest 
ditches of intellectual and practical ineptitude and sloth. 
Now, the mere human looks to find sweet reasonableness 
and calm charity sitting on the philosophic brows, and is 
distressed to perceive instead that, if he pins his faith to 
one leader in high science, then, perforce, all the rest’s a 
fool. Indeed, it is a pity that this generation fails to 
understand that the essence of vulgarity lies in forgetting 
that another man may possibly be as good as yourself. 

But | would fail to do justice to the Presidents if I did 
not welcome the plentiful courage and earnestness that 
accompanies this feeble ‘‘ smartness,” which is, after all, 
a fault of manner, and not a sin of substance. A new 
section has been born, surnamed “ Educational Science,” 
and christened “H. E. Armstrong.” A sort of concordat 
prevailed that every section should do its best to give 
the new!y-born a fair send-off; so that in each section a 
hearty effort was made to solve the problem of the hour 
--to show how to supply the crying need of the nation 
for improved education. The result is so odd as to 
demand careful attention. Professor James Dewar feels 
clear that the nation will be saved if it spends a million 
or two upon laboratory experiments in liquefying air. 
Professor John Perry is sure that all will go well if every- 
one, and especially lawyers and clergymen, is trained to 
engineering—by the new calculus method—and he “ dis- 
tinguishes the salt of the earth, or saviours of society, 
from the degraded, useless, luxurious, pleasure-loving 
people doomed to the abyss, by their having had the 
training of engineers;” while it is quite plain to Professor 
Edwin Cannan that England will still perseveringly go 
to the dogs if we do not at once start drilling every 
School Hoard pupil in economics and statistics. Pro- 
fessor John Purser, indeed, knowing well the strength 
of the entrenchments upholding Euclid in the position he 
has held for fifteen centuries, finds no occasion to refer 
to the Education question. He contents himself by say- 
ing very beautifully: “There surely never was a time 
when the problems presented to the mathematician by 
physical science were more interesting; never a time 
when science for its onward progress stood more in need 
of those gifted mathematicians who combine clearness of 
thought with imagination and hopeful courage.” But 
then John Perry will have nought to do with Euclid 
indeed, does something horrid when he hears the very 
name of him, and inveighs against the “ ordinary abom- 
inable system of mathematical study "—and is disin- 
clined to permit anything but the new South Kensington 
Syllabus; while Henry Armstrong pooh-poohs mathe- 
matics altogether, and finds sole salvation in a laboratory 
“workshop, simply equipped with flat-topped tables,” 
and very little on them; and Edwin Cannan very much 
prefers sums in arithmetic, with data taken from statis- 
tical tables, and jeers at “that stupid cry for ‘rights’ 
and ‘ justice ’ which causes and exacerbates industrial and 
commercial quarrels.” He longs for that happy time 
when we all, labourers and capitalists alike, shall have 
been taught that none of us have any rights at all, and 
that we were very impertinent to think, even for a 
moment, of claiming any. Everybody, indeed, agreed 
at the meeting in Belfast that the teaching of 
modern European languages was a really good 
thing, calculated to promote business, and help to- 
wards peaceful international mutual understanding 
and appreciation. But since this shocking unanimity of 
approval over at least one item in our future educational 
programme has been discovered, Professor Perry has felt 
constrained to protest elsewhere that he believes 
languages, other than English, to be rubbishy waste of 
time for the majority of boys and girls, and demonstrates 
this unanswerably by the frank declaration that, after 
struggling with the German language for ten years, he 
himself now always reads German and other foreign books 
in English translations, and is sure he understands them 
better thus. : 

Professor Perry is again the single obstruction towards 
& common agreement in one other matter. All others 
see for certain that we are going to the dogs anyhow. 
Professor Perry has watched such hundreds of examples 
of our vigorous efforts by methods of sheer stupidity to 
drown the brain parts of English boys in floods of inanity 
resulting in the boy still always floating to the surface with 
some glimmerings of common-sense left in him, that 
he is enthusiastically sanguine about England's future— 
if only we force the new South Kensington syllabus into 
universal use. On the other hand, Prof. Dewar sees 
England’s red ruin in German coal-tar colours and aniline 
dyes. He claims that the fundamental discoveries lead- 
ing to this great modern industry were made originally 
in England ; he points out that we had the required 

peerinle in abundance ; he asserts we had the required 
* But for want of diffused general education we 
a. ‘oo stupid and too slow to make use of the discovery, 
feed cr ae and the brains. He thinks there is little 
Sek a more technical education than we have already ; 
to 6 be want is to educate our capitalists and directors 
nl 1e modest degree of common sense, perspicacity, 

enterprise. We have “ plenty of chemists chock full 





* No. I. appeared November 14th. 








of formulas, who can recite theories, and who know text- 
books by heart.” On the other hand, the “German 
population has reached a point of general training and 
specialised equipment which it will take us two genera- 
tions of hard and intelligently directed educational work 
to attain.” ‘Germany possesses a national weapon of 
precision which must give her an enormous initial advan- 
tage in any and every contest depending on disciplined 
and methodised intellect.” 

Our directors and managers are having a rough time 
of it now. It is no longer the popular ery to run down 
the British workman and lay upon his poor head the 
blame of everything that goes wrong. It is now per- 
ceived that England possesses the best raw material in 
the world. But those who have money and directive 
power have not the educated intelligence to use the 
bricks and organise the Jabour in the way that produces 
the best modern structures, nor the enterprising 
generosity that would properly impel them to call to 
their assistance the well-trained brains of professional 
men who have no money and little power. If the gust 
of public opinion blowing this way has the effect of 
stimulating monied people to make more careful selection 
of the directors into whose hands they entrust their pro- 
perty, it will be all to the good. But although I know 
that there is an immense amount of mismanagement 
and waste iu the present conduct of English industry and 
trade, I am convinced that this is due more to want of 
honest appreciation of the principle of fairplay than 
to want of intelligence and skill. Our managers of 
works are as able a set of men as any in Germany 
or America, and on the whole they are wide-a-wake. 
But they have to obey the orders and carry out the lines 
of policy laid down by groups of men who have little 
knowledge of business, little trained common sense and 
foresight, little prudence as distinguished from dogged 
resistance to anything out of the daily routine, and who 
have adopted the fatal belief that individual selfishness 
is the rule of the world, and that therefore for the sake 
of individual advantage all means are justifiable and 
proper ; that, in fact, nothing else but individual advan- 
tage is to be aimed at. The Professor of Economics and 
Statistics objects to “that stupid ery for rights and jus- 
tice.” I am inclined to assure him that it is precisely upon 
our faith in the absolute need of maintaining right and 
justice, that is, fairness or fair play between man and 
man, that is based the principle of honesty; and that 
without honesty all business will sooner or later come to 
chaotic destruction. All the good that comes out of 
modern history, all its real practical success, results from 
the principle of co-operation. Toa large degree it results 
in despite of individual self-seeking. So far as individual 
self-seeking helps towards success, it does so in spite of 
its own aims, and in enforced obedience to the law of co- 
operation. I ask also why directors should be considered, 
as they are the representatives only of the interests of the 
shareholders? The shareholders lend them capital, and 
the employés lendthemlabour. Why should they protect 
one set of interests and not the other, the labourer and 
the capital being equally required for carrying on the 
work? The most successful advances in modern industry 
have resulted from the frank recognition and application 
of this principle. There is very much in Edwin Cannan’s 
address that is wholly admirable, but there are some 
parts of it against which the protest cannot be too 
strenuous. 

Still more cordially is it possible to admire the most 
part of Professor Perry’s speech. It is full of wise and 
witty and graceful sayings. How excellent is his descrip- 
tion of the task of the engineer :—* To utilise Nature, to 
combat Nature, to comprehend Nature as a child com- 
prehends its mother, this is the pleasure and the pain of 
an engineer. A mere scientific man analyses Nature. 
The engineer must take Nature as she is in all her ex- 
asperating complexity.” He is all for “character,” 
“common sense,” “ individuality,” “faculty,” “ business 
ability,” ‘“instinct;" and calls these the “scientific 
methods of his own,” which each engineer must personally 
invent and cultivate for his own individual use. He is 
death on the “mathematical coaches,” who pretend 
to teach “theoretical mechanics” without know- 
ing anything of engineering practice. ‘Cambridge 
and other writers of books on experimental mechanics 
are unfortunately ignorant of engineering.” ‘“ Under- 
graduates are taught their mechanics as a logical develop- 
ment of one or two axioms.” “At the end of another 
five years no average boy of fifteen will have been com- 
pelled to attempt any abstract reasoning about things 
of which he knows nothing,” an optimistic forecast with 
which I would give much to be able toagree. He begs 
the teachers to “approach the student's intelligence 
through the knowledge and experience he already 
possesses,’ and sums up the rational aims of school 
education as training to * power to use books and to 
enjoy reading; power to use mathematics and to enjoy 
its use ; power to study Nature sympathetically.” He is 
scornful of the “disguised pure mathematics,” which 
passes muster as technical theory in so many French 
and German books on engineering. All excellent shrewd 
Irish wit; and, from one who freely rates our English 
technical writers for the same or similar faults, the just 
condemnation of the weak part of French and German 
books is usefully cheering and encouraging to the down- 
trodden Englander. 

Prof. Armstrong's paper is also a valuable contribution 
to the agitation in favour of reformed education, very 
earnest and also moderate in tone. It evidences some of 
that Y aorockge weakness and slight acquaintance with the 
world which somehow seems inherent in the professional 
educationist, but few of his main propositions can well 
be controverted. He wishes to keep to the three R's, 


but to make “ writing” include drawing and modelling, to 
make “ arithmetic ’ include the art of measurement with 
instruments, to make “ reading” include the reading of 
the weather and of all other natural history, botany, 
geology and biology. 

Now it is necessary to teach all these things before we 





can get an approach to a liberal education, but the 
attempt to dodge asober nation like the English into the 
idea that they are mere developments of the three R's is 
very much too thin to catch the dullest yokel. Arm- 
strong and all the others insist very properly that the 
prime necessity in any system of national education is to 
produce teachers, real teachers, not the automatic cane- 
and-gerund repetition machines by which our schools are 
at present controlled, and to produce teachers we must 
have a live Education Department with an Intelligence 
Department and with funds for the creation of teaching 
power. A dead Department, or one whose only evidence 
of life is snoring, will not effect our object, as we have for 
so long believed. 

Then all agree and insist that no narrow paths must be 
followed in the pre-technical period. Professor Arm- 
strong pathetically remarks that “The physicist is 
already unable to understand the chemist; and, although 
the biologist is attempting to unravel almost transcen- 
dental problems in chemistry, he has but the most 
rudimentary knowledge of the subject.” But the poor 
chemist is not the least understood of men. He might 
have thought of the geologist, who works at problems 
much simpler than those of the biologist and which are 
in a large degree mechanical, while the ideas of the 
professional geologist about the action of mechanical 
forces and the mechanical qualities of the rocks he deals 
with are weird in their fantastic wildness. The chemist 
himself is, perhaps, better informed about physics, 
thermodynamics, and galvano-electricity ; but Professor 
Armstrong’s address itself gives evidence of strange con- 
fusion between energy and entropy. He exclaims 
tragically, “ Energy cannot be created,” and calls upon 
the people at large to save their coals. If he relies upon 
teaching the people the doctrine of the conservation of 
energy, as he seems to do, he forgets that the spendthrift 
can easily reply, “ Energy cannot be destroyed,” and 
therefore it doesn’t matter how much coal he burns. It 
is the doctrine of the saving of entropy, not of energy, 
that he must preach. Then, again, he expresses a 
mysterious expectation that, by dint of “ succeeding in 
burning fuel electrically,” the steam engine might be 
raised to “nearly theoretical efficiency.” I can find no 
connection between these two things ; but if the Professor 
will tell us what the “ theoretical efficiency ” of a steam 
engine is, he will help us engineers ulong a bit. 

But all these minor inconsistencies are but the result 
of “ England having as yet had practically no experience 
in the school education of the average boy, because she 
has given no real thought to it,” as Professor Perry says. 
There is a general agreement among all advanced thinkers 
on the subject along certain definite lines. To sum up, 
the drift of considered opinion concentrates upon the 
following items of policy :— 

(1) We must have a Live Working National Education 
Department. 

(2) It must organise the continuous gathering of infor- 
mation about what is being done, not only in our own 
country, but in other countries as well. 

(3) It must have intelligence and skill sufficient 
to form a sound judgment upon all new departures 
and experiments, so as to eliminate what is demonstrably 
bad. 

(4) It must disseminate the information so gathered 
through all the teaching centres, and take care that 
it receives attention; but it must scrupulously avoid 
any dogmatic or tyrannic control, such as might 
stamp out originality and enthusiasm among the 
teachers. 

(5) It must provide liberally educated and well-trained 
teachers in sufficient numbers. 

(6) The local education authorities must be persuaded 
to enforce such organisation of teaching as cultivates the 
various faculties of observing and of acting in the first 
place, and bases all training in reasoning and teaching of 
theory upon the experience already obtained by the pupil 
through this training in observation and action. This general 
method applies alike to the teaching of morals, language 
and literature, natural history, geography, science and 
art, human history and social organisation, and industrial, 
commercial and professional technology. 

(7) The supreme national authority must insist that, 
whoever provides the cash, national education must not 
be stinted in funds, and that these funds must no longer 
be wasted in drilling in antiquated routine that has less 
than any educational value. No hide-bound immovable 
system must be enforced to stifle the native life and 
spirit out of the individual school and teacher, or to 
hinder local growth and development, but proved 
inefficiency must be remorselessly rooted out. 

(8) The grades of education from bottom to top—from 
kindergarten to university—throughout the country must 
be rationally co-ordinated. 

(9) The supreme authority with power to eliminate 
absolute proved inefficiency, must be endowed with this 
much power over all grades up to the highest. 

When the country has resolved upon having these 
things, it can have them. Until it takes matters into its 
own hands, and is willing to pay for them, it may expect 
to get little reform from either his Majesty’s Govern- 
ment, or from the university courts, or from the school 
boards. I hope that it may soon recognise the 
necessity of reform, and that it will then energetically 
insist upon having it without needless delay. 

Let no one dream that such a thing as free education 
exists, or is possible. Every good thing must be paid 
for. 








A FEW days ago the Niagara Falls Power Company 
commenced furnishing power from the first generator erected in 
power-house No. 2. This unit is of 5000 horse-power, and the 
current is being supplied to the Union Carbide Company. By 
the first of next year it is expected that two or three additional 
generators will be in service in the new station. It willbe recalled 
that the complete installation in the station will furnish 55,000 
horse-power, making the entire power product of the Nisgara Falls 
Power €ompany 105,000 horse-power, f 
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_ attempts have been made to burn oil successfully. There 
| are, in the Bureau of Steam Engineering at Washington, 
4 | over 2000 drawings and specifications pertaining to the 

In our last impression we gave an abstract of the | use of liquid fuel, and it issaid that new patents are being 
report of the board appointed by Admiral Melville, as | applied for at the rate of thirty a week. It is evident, 
Chief Engineer of the United States Navy, to acquire | therefore, that if success has not been attained it is not 
information concerning the possibility of substituting oil | from lack of effort. Lieutenant Winchell holds that 
for coal as a fuel in ships of war. At that time we had | failure hitherto has resulted because attempts were made 
not the full text of the report before us; since, we have | to burn the oil without properly pulverising it. He states 
by the courtesy of Admiral Melville received an advance | a fact which will be new, we think, to many people 
copy of the annual report to the Secretary of the Navy, | namely, that there are dozens of burners in existence 
which contains, inter alia, the report of the Oil Fuel | which will deal quite satisfactorily with moderate 
Board, and we are now able to give drawings of the | quantities of oil. The difficulty lies not in burning oil, but 
Hohenstein boiler, and of the various burners tried. | in burning enough of it under forced draught; that is to 

As a preliminary to the report we have an introduction | say, up to the present it has not been found practicable to 


OIL AS FUEL IN WARSHIPS. 
























$< 
delivery nozzle. The plan has been very suc 
carried out in the commute type of iene can Ga po 
with the extremely volatile liquid known as petroley 
spiritorpetrol. The crude oil has, however, hitherto resi 
all attempts to gasify it completely, and recourse n - 
be had to pulverisation. We explained last week re 
there are four methods of spraying, and we need . 
detail them here. As more time, talent, and money pos 
now being devoted to the solution of the problems : 
volved, the hope that success will ultimately be attained 
is strengthened. “Many unreliable statements,” well 
Lieutenant Winchell, “have been published as to the su : 
cess secured, but careful investigation shows that they beta ; 
inspired by interested parties. It can be well understood 
that it is exceedingly difficult to secure reliable data at 
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Fig. 1—-HOHENSTEIN BOILER FITTED FOREOIL BURNING 
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Fig. 5—OIL CITY BOILER WORKS, BURNER No. 2 


make as much steam out of any given boiler with | 


which is really an admirable treatise on liquid fuel for | 
oil as with coal. In fact, it is highly probable a) 
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naval purposes, written by Lieutenant Ward Winchell, | 
The treatise and the results | 


of the United States Navy. 
of the experiments ought to go far to assign oil its 
proper place as a fuel. The first matter to be decided is 
the reason why oil ought to supersede coal, if such a 
reason exists. It has long been held that oil must be 
better than coal, because it represents, ton for ton, more 


energy. It is not necessary to add further reasons in | 


detail, such as the reduction in the number of firemen, in 
the dead weight carried, and soforth. Lieutenant Winchell 
makesshortworkof exaggeratedclaims. Headmits without 
question that any fuel installation which will obviate the 
smoke nuisance, reduce the complement in the fire room, 
extend the steaming radius of war vessels, and permit 
maximum speed to be attained at short notice, increases 
the efficiency and value of a fighting ship. For forty years 








special type of boiler will have to be designed to 
utilise oil. It is well, we think, to bear these facts in 
mind. Arrangements which may answer very well 
indeed in a merchant steamer may, and probably will, 
prove wholly unsatisfactory in a warship. Ina vessel of 
the first kind there is no necessity to force the boilers ; 
in one of the second kind it is essential that the boilers 
may be forced with perfect success, reasonable economy 
of fuel, and no issuing of black smoke or flame from the 
funnels. Lieutenant Winchell holds that no approach to 
a contenting result can be got unless the oil is thoroughly 
atomised or broken up into a very fine spray. A favourite 
device with some inventors has been the gasifying of the 
oil; a special burner being provided in which the oil is 
preheated to a high temperature before it reaches the 
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Fig. 4—OIL CITY BOILER WORKS, BURNER No, 1 
























Fig. 6—-THE HAYES BURNER 


the present time. The several shipowners, manu- 
facturers, and inventors are not inclined to tell of all 
their disappointments, reverses, or failures. Those who 
have attained success as a result of experiment and 
experience do not feel called upon to give the world 
information that has been obtained at considerable cost 
and trouble.” bi 
The Bureau of Steam Engineering, before beginning 
its own investigation, endeavoured to obtain as much 
information as possible concerning what had alread) 
been done on the Atlantic and Pacific. Four large 
steamers were examined. In one of these the results 
were wholly inconclusive, as the apparatus was incom: 
plete, and the oil, not being strained, the atomisers 
choked from time to time. With another ship the 
results were, it seems, fairly satisfactory. On the 
whole, this portion of the report is disappointing. 
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idently they have not made nearly so much progress 
“eo other side of the Atlantic as has been made 


Pr ictenant Winchell considers at some length the 
military aspect of the question. He says, in this con- 
nection, as regards the question of supply, it may be 
yore expensive if not difficult to transport and to store 
oil than coal. The fumes of all petroleum compounds 
have great searching qualities, and therefore extreme pre- 
caution will have to be taken to guard the storage tanks. 
If it be true that for military purposes it is best in time 
of war to keep all reserve fuel afloat, then liquid fuel is at 
a disadvantage in this respect. The mining and railroad 
companies have inv ested so heavily in the coal industry, 
and the transportation facilities have been so perfected, 
that itis now possible to deliver quickly a cargo of coal 
at any point in the world. There has been, likewise, a 
development in the method of loading and unloading 
cargoes of coal. Since it will require progressive 
development to perfect the transportation and the storage 
of oil, and as the world’s supply is still an unknown 
quantity, it will be some time before there may be a 
reserve supply of oil at the principal seaports. It must 
also be remembered, when considering the problem of 
supply, that the naval vessel must be kept in readiness 





























Ratio of grate area to area of air space: 14:3 = 1: 0-555. 
Height of smoke-pipe above grate, 70ft. 

Area of smoke-pipe, 8-73 square feet. 

Ratio of smoke-pipe area to grate area, 1: 5-75. 

Number of fire fs 3 


A most noteworthy feature of the boiler is the arrange- | 


ment of the tubes in pairs in such a way that each tube 


is free to expand independently of other tubes, thus | 


effectually preventing longitudinal stresses in them. 


Attention is called to the fact that the entire down flow | 


takes place within tubes which are situated in a compara- 
tively cool place, while, on the other hand, there is 
invariably an upward trend to the current in all tubes 
and headers exposed to the hot gases. It is therefore 
highly probable that there are no reverse currents at any 
part of the water circuit, and the cross section areas of 
tubes and headers are equitably apportioned with a 
corresponding degree of certainty. The feed-water is 
introduced at the top of the downtake tubes, which is 
obviously the best possible place as regards influence on 
the circulation; at the same time the head due the 
velocity of the feed-water is conserved by means of 
injector nozzles pointing in the direction of flow. 

It is not necessary to give in detail a description of the 
arrangements for testing; it must suffice to say that 


























As the Board wanted to know how much steam was 
| wanted for atomising, a small subsidiary boiler was fitted 
up to supply steam for the purpose. Ag a rule, it was 
found that the higher the atomising pressure the greater 
| was the amount of water evaporated. The average 
quantity of steam needed was 4°5 per cent. of the entire 
evaporation. 

We have now to deal with the burners used. Two of 
these were designed in the Oil City Boiler Works. They 
are illustrated by Figs. 4 and 5. The first was used during 
seven general tests that were intended to show whether 
more steam could be got out of the boiler with 
oil than coal. Six of these burners placed 18in. 
apart were ranged across the front of the furnace in 
pairs, each two of a pair pointing slightly towards each 
other, so that the jets could coalesce about the mid 
length of the grate. Air for atomising was supplied by 
a Roots blower at pressures varying from °78 lb. to 4°68 lb. 
per square inch. No description is given of the burner, 
but the construction will be readily understood from the en- 
gravings. Figs. 2and 6 show the Hayes hydrocarbon burner. 
Part of the air supply was introduced through the back 
wall. The burners project through the pipe B, and it is 
contended that the hot air in the pipe will completely 
gasify the oil before it reaches the burner orifices. 

















for orders to proceed at any time to any port within her | they were carried out with all that attention to essentials Heating air was a direct benefit, but further 
Test of Oil Kuel in a Hohenstein Water-tube Marine Boiler, June 27th, 1902, 
(Three hours’ duration, with forced draught, using air burners.) 
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State of weather, bright sun, few clouds. 

Barometer at noon, 29-94in. 

Kind of fuel, Beaumont oil. 

Revolutions of fan blower, 483 per minute. 

Revolutions of Root blower, 219 per minute. 

Draught openings into furnace, 666 square inches. 

11.20 a.m.—Where the smoke is densest near the stack, it has 
a peculiar pale blue tint different from the smoke from a coal fire. 
It is the colour of the smoke as seen against the dark background 
of the smoke itself—/.e., it is the colour by reflected light. The 








steaming radius. The merchant vessel steams between 
regular seaports, where it would not be difficult to induce 
merchants to keep a supply of oil as soon as there is a 
regular and constant demand for it. The question of 
supply for battleships and cruisers may therefore not 
only be a commercial affair, but prove to be a military 
problem, since the oil requirements of naval vessels for 
serv ce conditions might only be met by the Government 
establishing oil-fuel stations. The military aspects of 
the question may prove to be a serious problem, since it 
not only necessitates heavy expenditures, but it may 
involve the greater question as to the wisdom of main- 
taining a complete chain of fuel stations between country 
and colony. 

For a further elucidation of the difficulties to be 
overcome we may refer our readers to our last 
impression. 

The Bureau of Steam Engineering acknowledges its 
indebtedness to the Oil City Boiler Works Company. That 
company, believing that in the Hohenstein boiler it had 
secured a steam generator suitable for naval purposes, 
offered to construct a marine boiler and place it at the 
disposal of the Bureau for experiment. A boiler room 
was accordingly titted up precisely like the boiler room 
in the cruiser Denver, and in this the boiler was placed 
and worked under forced draught for several months. 
When it was decided to try oil fuel, the owners of the 
boiler left it for that purpose in the hands of the Bureau. 
With coal the boiler gave the utmost satisfaction. 

The Hohenstein boiler, as fitted for burning oil, is 
shown in Fig. 1. The following are the most important 
dimensions :— 


BOILER DATA. 


_ Drums at water-surface level: One front drum, 24in. diameter 
(inside) ; one rear drum, 24in, diameter; four connecting drums, 
l6in. diameter. 
One lower rear mud drum, 24in. diameter. 
~ ube-heating surface: 384 2in. tubes 9ft. long; 16 4in, tubes 
+ ong. 
15 downtake tubes 5in. diameter. 
Floor space oceupied, 9ft. wide, 10ft. 11Jin. deep, 
He ight above floor line, 12ft. #in. 
Height over all, 12ft. 6in. 
Heating surface: 2174. Per cent. water-heating surface, 100. 
Grate surface : 50-14 square feet, 6ft. 4in. long, 7ft. llin. wide, 
Ratio of heating surface to grate surface: 43-4 to 1. 
Volume of water at steaming level, 142 cubic feet. 
Volume of steam space, 50 cubic feet. 
Area of steam liberating surface, 75 square feet. | 
W eight of water at steaming level and 275 lb. pressure, 7559 Ib. 
Weight of boiler and fittings, excluding uptake and smoke pipe: | 
Without water 46,568 Ib. ; with water, 54,127 Ib. With water per | 
square foot of grate surface, 1080 Ib. 
Height of furnace, 2ft. 5in. 
Volume of furnace above bars, 121-14 cubic feet. 
_ Width of air spaces between grate bars: in. for tests No. 1 to 
No, 11, inclusive ; #in, for tests No. 12 to No. 17, inclusive, ! 











phenomenon suggests that the particles of soot are much finer 


than in the smoke from coal. Generally the smoke is more like 
that from a coal fire. 

11.43 a.m.—A pane of glass (south-west window), weakened by 
the direct radiations from a large red hot area of the casing about 
3ft. away, blew out. 
fifteen seconds, 
bustion chamber on the south-west side of the boiler is red hot. 
Six bricks, fallen from the second baffle, lie on the floor of the com- 
bustion chamber. The Root blower engine crank pin got smoking 


for which the officers of the engineering branch of the 
United States navy are celebrated. 

It is worth notice that only one source of oil was 
available. Many offers were made of free oil, but the 
date of delivery was in all cases uncertain. The Standard 
Oil Company supplied what is known as “ Beaumont 


crude oil.” The analysis gives C 84°60, H 10°90, S 1-63, 
and O 2°87. Its calorific value is given as 19081 
B.T.U. The temperatures in the base of the stack 


were remarkably free from the rapid fluctuations that 
characterised the coal-burning trials. There was no 
flaming in the stack except during the last two hours of 
the eighth test, and even then the fluctuations of tem- 
perature were absent. This was a test where everything 
was forced to the utmost, and, therefore, unusual con- 
ditions prevailed. The stack temperatures were noted 
by a Tagliabue mercury-nitrogen thermometer. It was 
used without mishap throughout the series of trials. 
Advantage was taken of the constancy of the stack 
temperature to check the readings of a Brown quick-reading 
pyrometer. The pyrometer was afterwards used in the 
furnace and elsewhere to record temperatures that were 
not excessive. For temperatures higher than 1600 deg. 
Fah. a platinum-rhodium electric pyrometer was used. 
The measurements secured with this instrument show a 
maximum furnace temperature of 2200 deg. Fah. for 
both natural and forced draught conditions. The draught 
pressures were measured at the same points as in the 
series of coal-burning tests. 

As an aid to the proper regulation of the supply of oil 
and air to the burners, a mirror was so placed that the 
man in charge of the fire room coull quickly note the 
colour of the gases that issued from the top of the stack. 
The Board considered it of great importance that those 
operating an oil fue! installation should possess some 
device whereby the condition of affairs at the top of the 
stack can be immediately ascertained. After considerable 
study and discussion it was decided that it would be best 
to give each burner an excess of oil, and this would be 
shown by the smoke issuing from the stack. Then there 
was a gradual reduction of the quantity of oil until just a 
faint trace of smoke could be noticed. Provision was 


| made for introducing extra air at the sides of the furnace. 


Holes were cut Sin. by 1}in. through the side walls, on a 
level with the furnace floor and close to its back wall. A 
flue was built of loose fire brick across the furnace floor, 
thus connecting the two openings. The roof of the flue 
had openings between the bricks, thus permitting extra 
air to be introduced where the combustion was most 
intense. This extra air supply was cut off during the 


natural draught and maximum forced-draught trials. The | 


aggregate area of all openings for the admission of 
atmospheric air into the furnace is given in the detailed 


| report of each trial. 


A board was placed over the opening within | 
About one-third of the casing opposite the com- | 


hot, and a stream of water had to be played on it during the second 
| half of the test. Water leaked from the feed stop valve, but was 
| caught in a pail and returned to the feed tank. 
| 1p.m., end of test —There is very little caked carbon on the 
| walls of the furnace. The second baffle is badly damaged. 
Average smoke during the test, 2-5 by Ringelmann charts. As 
the test progressed the amount of smoke gradually increased from 
1 to 4, due, doubtless, to the short-circuiting of the hot gases 
through the damaged baffle. 





experiments are needed to give its true value. 
The fourth burner tried is shown in Fig. 3. It is 
the Reed combined steam and air burner. It was 
found that although the burner was efficient, it required 
a very large amount of steam for spraying, nearly one 
pound for each pound of oil, and it has not met with the 
approval of the Board. In Fig. 1, a shows draught gauge 
connections, and b mica windows. 

Much more might be said about the report, but it would 
only interest those who are actually concerned in fitting 
ships with oil-burning apparatus. We have placed our 
readers in possession of the more important features of 
the investigation, and as a specimen of the way in which 
the work was done, we take at random from the tests the 
tabular statement above. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer : ° 
Featherstone, to the Victorious. Chief engineer: J. H. Watson, 
to the Andromeda; H. P. Sparks, to the Diana. Engineer: A. 
Evans, to the Osborne. Assistant engineer: G. W. 8. Aldwell, to 
the Camperdown. 


THE CENTRIFUGAL RalLway.—At a meeting of the Manchester 
Literary and Philosophical Society held recently a short paper was 
read by Sir William H. Bailey on the ‘‘ Inventor of the Switchback 
Centrifugal Railway.” A working model of a switchback centri- 
fugal railway, which is the property of the Salford Corporation, had 
been kindly lent for the purposes of Sir William Bailey’s paper by 
the Peel Park Museum Committee. This model was presented 
to the museum by the inventor, Mr. Richard Roberts, of the firm 
Sharp, Roberts and Co., Atlas Works, Manchester, about the year 
1860. He (Sir William Bailey) remembered this model coming to 
his father’s works in Salford to be polished, along with a pneumatic 
clock, a strong electro-magnet sufficiently powerful to lift a loco 
motive, which created a sensation at the time, and also other 
models, before they were presented tothe museum. He knew 
that Roberts made this model for the use of his children, but was 
not very clear as to whether he was the inventor of it, and a friend 
of his had been good enough to send a lithograph which placed 
the matter beyond doubt. ‘The lithograph was accompanied by a 
full description, which stated that the centrifugal railway was con- 
structed by C. Esplin, S. Higginbottom, and others, from a model 
by Mr. Roberts, of the firm of Sharp, Roberts and Co , Manchester, 
and was the first constructed upon a scale large enough to convey 
a living traveller. The railway was 200ft. long, and the vertical 
eircle upwards of 40ft. in circumference. -He could not fix the 
exact date when this model was made, but knowing the two sons 
and one daughter of Roberts very well, he remembered sufficient 
to enable him to fix the date about the year 1836 or 1838. It was 
afterwards made on a large scale, and exhibited in Manchester, at 
the Mechanics’ Institution, and the Zoological Gardens, Cheetham, 
and afterwards at Liverpool and Dublin. It was unnecessary to 

| state that Roberts was the inventor of the self-acting mule, the 
planing machine, the modern slidelathe, modern omnibus, guillotine 
paper-cutting machine, and many other inventions now to be found 
in nearly every workshop, cotton mill, and machine and tool works 
in the world, 





488 





THE ENGINEER 


Nov. 21, 190% 








THE ELBERFELD SUSPENSION RAILWAY. 
No. IV.* 

ConTINuING the description of the girders, we must refer 
bask to Fig. 17, which shows the detail of the end of 
the main track girder. From this strongly stiffened box 
end lead outwards three main members of this girder. Two 
of these—seen in plan in Fig. 18—are horizontal and 
form the sides of the first triangle of the horizontal 
lattice girder which forms the top boom of the girder as 
a whole. The third, not shown in Fig. 18, but sean in 
Figs. 17 and 20, slopes down in the central plane to 
the bottom boom, and forms the commencement of the 
central rib of this bottom boom. 

Figs. 18, 19, 20, and 21 serve to explain the peculiar 
coastruction of this main girder, which receives the name 








between the I beam and the rail, but these have been 
found unnecessary and are not being inserted in the later 
built sections of the line. Fig. 22 shows the mode of 
connection now employed between the I beams, the 
horizontal cross bracing, and the inclined suspension 
tie rods, this mode being a great improvement upon that 
first used. The distance apart of the two rails is 4m. 
= 13ft. 1fin. The central rib, seen in section in Fig. 21, 
lies above the cross bracing, and consists of a vertical 
plate and two angles, reinforced towards the centre of the 
span by a horizontal plate. The dimensions vary along 
the span. This central rib is the bottom member in 
Fig. 19, which is au elevation of the central part of the 
structure detached from both top and bottom booms. 
This central frame forms the vertical web between the 
booms. From Fig. 19 it will be noted that the top 


————— 
—=: 


in one with the central joints of the lattice bracing of the 
top boom. The cross stringers of this bracing are, as 
seen in Fig. 21, constructed as beams to resist vertical 
bending. The length of these beams and the breadth 
of the top boom is 2°4m. = 8ft. he function 
of these beams is to transmit to the side ribs of the toy 
boom the deflections of, and the forces acting through, the 
top joints of the central web frame. Similar beams 
cross the top boom between each pair of side joints in its 
diagonal bracing; but this set of cross beams jg 
unconnected to the web frame, except by an isolated 
vertical strut rising from the bottom rib. Each side yj} 
or flange of the top boom is of + section made up of 
two angles. I’rom the centre of each cross beam stretch 
two transverse inclined tie-rods, seen in Figs. 21 and 9» 
to the I rail bea:us forming the sides of the bottom boom, 
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of Rieppel girder from Herr Rieppel, of the Werk- 
Augsburg A. G., the inventor and patentee. It consists 
of three main parts. The first is the floor, or bottom 
boom—-seen in plan in Fig. 20, and in cross section in the 
lower part of Fig. 21. This contains two side, and one 
central, longitudinal ribs, amply cross brazed together in 
the horizontal plane. 


Each side rib is a heavy rolled I beam, 133in. deep, | 


Tin. wide in top flange, and 44in. wide in bottom flange. 
This beam section is shown to large scale again in 
Vig. 22, where it is seen that each beam carries one of the 
travelling rails. Packings of strong felt have been laid 


* No. IIL. appeared Novem er 7th. 





Fig 20 


ELEVATION AND PLANS OF RIEPPEL GIRDER 


| joints of this frame are unconnected by any stringer in 
| the plane of the fram2. This is also seen from Fig. 18, 
which is a plan of the top boom, and in which no member 
| ogsupies the centre line. Herr Rieppel calls this frame 
| the vertical girder, explaining that the top boom of the 
whole structure serves as the top flange of this vertical 
| girder. 

5 In Fig. 20 the rail beams are, of course, curved in the 
| curved parts of the line, but the web girder is carried 
| straight through each span in one vertical plane, so that 
| it does not lie centrally between the rail beams in such 
‘curved parts. The geometrical centre line and the side 

ribs of the top boom seen in plan in Fig. 18 are also 
straight, and the top joints of the vertical web are riveted 





| These I beams and the loads upon them are thus slung 
| directly from the centre joints of the top boom bracing, 
| but not from the ribs of that boom except through the 
‘intermediation of the cross beams. There are 10 
diagonal bracings in the structure except those already 
| mentioned in the three planes of bottom and top booms 
| and of the web. ; 

The real character of this girder design is somewhat 
difficult to grasp, even from the drawings, until one has 
seen it in the actual built structure. The two photo- 
graphic views in Figs. 3 and 7 show it clearly if wd be 
examined carefully. At the crossing of the diagonals 1 

| the top boom eleven members are riveted in one joint— 
counting the two arins of the cross beamas two members 
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ee 
Ateach of the other joints in this boom five members 


come together. 
The rail beams are, of course, continued under the 
supporting arches, where they are connected to the 
trapezoidal frames already mentioned. In this part the 
floor lacks its central rib, but the diagonal bracing 






end the connections to the supporting arch fix the three 
main corners of the triangular section, although at the top 
corner neither the rocking ball joint nor the roller joints 
afford any fixation of superior rigidity. But between each 
pair of triangular stiff sections there is no diagonal bracing 
compelling the two to rotate together. The floor taken 
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between the rail beams is carried right through. Between 
each pair of anchor arches a sliding expansion joint is 
arranged in these beams, the joint being. close to a rock- 
ing arch. In this joint two stiff fish-plates, buiit up of 
angles and flat bars, riveted to one beam end and pro- 
jecting beyond it, form a fork inside which the web of the 
other beam lies. This latter is slotted, and through the 
slot passes a 2in. square steel bolt fixed in the fish-plates. 
The web of the slotted beam is strengthened by side 
plates riveted on and alsoslotted. This joint is shown in 
Fig. 28. 74in. sliding movement is provided for at each 
of these joints. Besides this, at each rocking arch a 
sliding rail beam joint is provided, of the simple con- 
struction shown in Fig. 24. In this the movement 
provided for is fin. Similar joints are provided in the 
travelling rails and in the electric current collecting rail. 

It will be seen that the main girder top and bottom 
booms have, each independently, very ample transverse 
stiffness to resist deflection from side wind, centrifugal 
force of travelling cars on curves, kc. We ourselves took 
a series of careful measurements of the vertical detiec- 
tions of the bottom boom due to the passage of single 
and double-car trains. When a train passes, the loaded 
side of the bottom boom deflects downwards, while 
the other side rises. The downward deflections we 
measured varied from in. to lin., while the upward ditto 
ranged from jin. to fin. These were measured at both 
sides of the boom, and were practically the same at both 
sides. The span was 101ft. between two rocking arches, 
and midway between two anchored arches. This 
upward deflection bore a smaller proportion to the 
simultaneous downward deflection than we expected. 
These measurements indicate a bending deflection 
of the structure as a whole of } (lin. — }in.) = #in., or 
‘00031 of the span, and a twist, or tilting strain, of 
> (lin. + }in.) = gin. on a radius of 64in., this being the 
distance from the centre line at which we took the 
measurements. It was impossible to measure at the 
rails themselves—80in. from centre line—because of the 
passage of the bogies over them. This twist is 1 in 100. 
We ascertained that the top boom follows this transverse 
tilt of the lower boom fairly closely; indeed, there is 
nothing whatever to restrain it from doing so. 

We understand that in subsequent suspended railways 
on the Langen patent this pattern of girder is not likely 
to be repeated. We ourselves, while not wishing to 
criticise at all severely the first attempt to solve a difficult 
structural problem, feel compelled to express our opinion 
that it is not well adapted to perform its special duties. 
The side + flanges of the top boom, which alone serve 
as top flange of the whole structure, are ft. apart, and 
are connected to the vertical web only by light cross 
beams. In go far as these cross beams bend, therefore, 
this top flange is not forced to deflect equally with the 
loaded bottom flange. Moreover, the plane of this top 
boom is kept normal to that of the web only by the stiff- 
ness of the joint at the centre of the cross beam, which 
stiffness is by no means great. Thus the top boom is 
only feebly restrained from “ wobbling,” “ winding,” and 
“wrinkling.” On these two accounts it cannot perform 
its top-flange duty very efficiently. Again, the excentric 
loading of this structure demands of it special rigidity 
against longitudinal twist. Here the weakness of the 
connection keeping the top boom plane at right angles to 
the web seems particularly unfortunate. The triangular 
transverse frames are effective in forcing the web and the 
bottom boom to rotate accurately together, and at each 
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RIEPFEL GIRDER 


by itself offers very little resistance to differential rotation 
between the two, and the vertical web none at all. The 
theory of the resistance to twist relied upon is as follows. 
Both top and bottom booms are girders which are stiff 
against horizontal bending, both of which have each end 
fixed against horizontal movement, and which, therefore, 
resist all horizontal displacement of their centre line. A 
twist in the structure would involve opposite horizontal 
displacements in these top and bottom members, and 
therefore their stiffness against bending supplies resist- 
ance to twist. Otherwise expressed, if the centre line of 


Similarly, if the centre line of the top boom be assumed 
to remain straight, horizontal bending of that of the 
bottom boom would necessarily accompany any tilting 
of this latter. In terms of a stress diagram of the stresses 
produced at, say, the left-hand bottom corner in Fig. 21 
by the load applied here, this load produces tension in 
the inclined tie-bar, and the horizontal component 
of the pull of this bar at its lower end tends to 
bend the bottom boom to the right, while at its 
upper end it tends to bend the top boom to the 
left. We do not dispute the elementary correctness 
of this theory; but the two main acting parts are, it 
seems to us, too loosely held together to act effectively in 
the full degree presumed by the theory. We think that 
another distribution of material and a different system of 
bracing would afford greater useful stiffness along with, 
perhaps, some material reduction in total weight. 

Fig. 22 shows how the double-flanged bogie wheels 
swing laterally upon the rails; 15 deg. swing to 
either side of the vertical is provided for. Up to 28 miles 
per hour round a 300ft. curve our own observation did 
not reveal a swing of more than 5 deg. or 6 deg., .¢., not 
more than one-half the “ theoretical’ swing; but higher 
speeds are to be used as soon as the remainder of the 
line to Rittershausen is opened, and the swing increases 
with the square of the speed. In Fig. 22 the dotted lines 
show the tilted position of the wheel tire when the rail 
head is worn to an extreme degree. The outline BB B 
is that of the bogie frame when swung 15 deg. from 
normal. H H H is the upper outline of the base of the 
hooked frame attached to the bogie. On this are 
mounted two stops, one only of which is shown in the 
drawing in its two extreme positions assumed in the 
opposite swings. These limit the possible swing to 
15 deg. by striking the bottom flange of the I rail beam. 
The lower surface of this beam is rounded to a circular 
are struck from the rail head as centre. Between this 
lower surface and the outline H H a clearance of Hin. 
only is allowed. The tire flanges are 1}in. deep, so that, 
if from any cause the wheel jumped from the rail as 
much as }in., the maximum allowed by the above clear- 
ance, there would be still lin. depth of wheel flange pre- 
venting derailment. If the rail head be worn as much 
as ;);in., there is still }}in. depth of wheel flange left asa 
guard. The security of this guard has already been 
accidentally tested. On one occasion a bit of wood plank 
llin. thick was left lying on the rail, and a car ran up to 
it. The result wasa tight jam,the motors stopped dead, 
and the fuses burnt out; but no approach to derailment 
occurred. On the outline B B Bis mounted the knee K K. 
If an axle or other part breaks soas to dismount or disable 
a wheel, the bogie drops and hangs on the rail by the 
edge B B, and K K then acts as a claw, preventing side- 
slipping off the rail. The safety afforded by this con- 
struction seems absolute. If it were not so, the people 
of Elberfeld would not use the iine, because the mere 
thought of being possibly dropped into the filthy waters 
of the Wupper is too ghastly to permit the rashest of 
human beings to run any risks in that direction, while 
the odours arising from this Stygian flood prevent any 
danger arising from momentary forgetfulness. A violent 
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Fig. 22—ENLARGED DETAIL OF RIEPPEL GIRDER 


the floor were assumed to remain unbent by horizontal 
deflection, and this floor be tilted through different 
angles at different parts of its length, the transverse 


triangular frames would then draw the centre line of the ' 


top boom into a horizontal curve, and this is resisted by 
the horizontal stiffness against bending of this top boom. 


collision between two cars might smash the bogie frame 
or tear the rail away, but, short of this, there seems no 
possibility of failure, especially as side shcck in normal 
running is, as before mentioned, entirely absent from this 
style of rail travelling. As the cars follow each other 
round a circuit continuously in one direction, a collision 
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between two oppositely running cars is impossible. seded by a new design developed by Herr Schmiz, the centre of mass of the bogie being above rail level, centyj. 


Figs. 25 and 26 show a motor car and its two overhead | manager and chief engineer of the railway, in which the | fugal force on the curves tended to tilt the bogie 


bogies. The car is 374ft. long, 7ft. wide and 84ft. deep. 


“« 
Tue EXGINSER” 


It is built of steel throughout, upholstered with wood and 





motor is placed at the bottom of the bogie in the central 
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Fig. 23—DETAILS OF RIEPPEL GIRDER 


plane under the rail, and the plate springs at tle level of 






















































































cloth.- No specialty in its construction calls for remark. the wheel axles and at a small transverse distance apart. 
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Fig. 24—SLIDING RAIL BEAM JOINT 


volts, are plac2 1 in the two bogies. At first both wheels 
in the one bie were driven; but now one only is 


geared to the motor, and this gives easier running and | 








SL y Brake Air-tubes 
End View and Cross Section of Car. 
Old Pattern. 


is prevented by guides, which thus ensure that the bogie 
| and car body keep accurately together in their transverse 
In the old pattern there was an occasional 


swing. 
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Figs. 27, 28, and 2¢— 


saves power. The construction on the cars now running, 
in which the motor is placed above rail level and to one 
side of the vertical centre line, is now likely to be super- 


liability of the car body to oscillate laterally upon the 
two plate springs, partly arising from top-heaviness in 
the bogie due to the high position of the motor. The 









y ; baie and 
| the car body in opposite directions, thus causing the 
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unequal deflection of the plate springs referred to, 

The controllers are series-paralle]. Westinghouse air 
brakes and hand brakes are provided in each car. A red 
and green electric signal lamp block system prevents any 
car leaving one station until the track up to and through 
the next station is clear. The passage of the trains auto. 
matically changes the signals. Up till recently either the 
red or the green lamps were continually alight; but an 
improved arrangement now extinguishes the lights alto- 
gether except when a train is within a few hundred yards 
approaching the station. Thus, so long as a train is 
between any two contiguous stations, the signal-box 
behind the train shows a red light. When this train 
leaves the forward station, these red lamps at the hinder 
station are extinguished, while at the same time the 
switch to the green lamps is unlocked; but this switch 
does not move and these green lamps remain unlighted 
until the next train approaches this hinder station. The 
approach of this next train switches current into these 

“green lamps, provided the red have already been extin- 
guished. This improvement has saved 30 per cent. of 
the cost in current of working the block system. 

There are many other special parts of the structure 
which are extremely interesting, but which we cannot spare 
space to describe. Thus there are four loops—two at the 
extreme termini and two at intermediate stations. One of 
these latter is temporary, and will be removed when the 
completion of the line to Rittershausen is ready for trattic. 
The other is a most interesting solution of the difficult 
problem of turning a train from the westward rail on to 
the eastward rail without break of the continuity of 
either rail in its westward prolongation. From the 
switches the loop runs down an incline of 1 in 22 to a 
sufficiently low level to allow of it passing, at its turning 
end, under the main line. Each “tongue” of the 






























Swain 


switches here and at the workshops may well be called 
igantic in its dimensions, and weighs over one ton. 
t is slung in and out of place by an electric crane 
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Fig 1—MACUPA BRIDGE 
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Fig. 2—LANDING STAGE AT MOMBASA 


running on a circular turntable. The mechanism works 
very smoothly and accurately, and the opening and 
closing are each accomplished in 30 seconds, as timed 
by ourselves. At the new Rittershausen terminus 
stables a straight traverse, worked by an overhead electric 
crane, is substituted for the hinged switch, and this seems 
to be a great improvement. Fig. 27, which is the plan 
of this new terminus, shows these straight traverse tables, 
and Figs. 28 and 29 are elevation and cross section of 
this station. These show the new plan of building the 
station on the top of steel arches in place of suspending it 
from overhead arches. 

The whole of this most remarkable and interesting 
railway reflects the greatest credit upon the genius of the 
original inventor and of the designers, upon the remark- 
able business enterprise and energy which created it as a 
successful commercial actuality, and upon the technical 


skill of the contractors who did the constructional work. | 
Large numbers of Germans, Americans, and Englishmen | 
have visited it this summer, it being easily inspected on a | 
In consequence of | 


visit to the Diisseldorf Exhibition. 
this extensive practical demonstration to the engineers of 
the world, it appears now very probable that the system 





will find application in other countries. Thus, there are 
now on the carpei at least two projects, one for an express 
service between Brussels and Antwerp, and the other for 
duplicating the traffic capacity of one of the Berlin large 


terminus stations. One also hears rumours of its probable | 


adoption upon a new English line. Its peculiar adapta- 
bility to long distance express service overhead the existing 
ground-level railways has already been pointed out; but 


for local suburban service it also presents very special | 


opportunities for economy, because of the-sharp curves it 
permits, which facilitate contouring and the avoidance of 
the purchase of expensive property, and because it can 
be carried along streets without the disturbance of the 
surface during building and without subsequent inter- 
ference with vehicular traffic. It may be added that a 
carefully revised design of track girder would give the 
whole a still lighter appearance than has the present 
structure even with the wood plankway removed. 








THERE were sixty-two railway accidents in the United 
States in September, thirty-four were collisions and twenty-five 
derailments, Twenty-two persons were killed in one accident, 





Fig. 3-OLD PORTUGUESE FORT, MOMBASA 


THE UGANDA RAILWAY. 


(From our own Correspondent.) 
No. I. f 
AFTER a good passage of eighteen days from Naples, in 
one of the vessels belonging to the German East African 
| Line, we have now arrived at the entrance of Mombasa 
| Harbour. Mombasa Island as we enter is pretty and 
rugged, and the white houses with verandahs just above 
|-us on the cliffs all add to the beauty of the scene. The 
| European Hospital, the old Portuguese Fort—Fig. 3—and 
| ‘the house of the Commissioner, are brought particularly to 
|our notice. Steaming close under the brown cliffs, the 
vessel twisting and turning to keep in the narrow channel 
opens up by degrees the view of harbour and town, and 
| to our right—north—palms and bananas growing on the 
| main land in what appear well tended estates. The 
| white houses of Mombasa to our left, and ahead of us, in 
| the distance, Frere Town. 
| After the arrival of the doctor and port officers, and 
| then the usual rush of European inhabitants meeting 
| friends, we collect our luggage to go ashore. Inquiring 
'as to hotels, I find that a big new one has been lately 
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opened on top of the hill, and is the only inhabitable one ; | directly above the little landing jetty in Mombasa. The 
station building is of stone, and is well fitted and built. , 
Two miles away by rail is Kilindini Station, which is another 
suitably designed station built of corrugated galvanised 
iron, and just beyond are what remains of the fitting 


but my new friends volunteer in true 
put me up as a visiting member of the Mombasa Club. 


Getting ashore is not easy work, as a strong tide is 
running out at great speed ; but at length we land ata! 


astern custom to 
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Fig. 4—EA3T AF ISAN RAILWAYS 


small jetty built of iron and coral masonry, Fig. 2. In the 
Custom House, I find that five per cent. on the value of 
everything has to be paid, be it boots, clothing, whisky, or 
cigars, but just as we are congratulating ourselves on the 
rapidity with which it has been done, we find that all our 
fire-arms have to be described, numbered and registered, 
for which special fees have to be paid. This is 
at last accomplished, and we walk up a coral paved 
nicely kept, clean, steep, narrow street, with houses 
or shops on both sides. We pass in our five 
minutes’ walk to the club, the Government official offices, 
the court, post-office, the National Bank of India, and a 
large retail store of a European firm, and several large 
Indian native shops, at which I afterwards find nearly 
everything required for the country can be obtained. 

I now found myself in most comfortable quarters at 
the Mombasa Club, which is a large airy building, with 
wide verandahs. The club has two billiard tables in one 
room, another large room for reading, in which are 
found most London newspapers and magazines, and 
many German, and a very fairly large circulating library, 
which would do credit to many small provincial towns in 
England; but what is more surprising to the visitor is 
the large, lofty, cool club dining-room, with its verandahs 
overlooking the sea. 

Mombasa is a coral island, about five miles in diameter, 
some 120 miles north of Zanzibar.. The agricul- 
ture on it is little or nothing. Two roads cross it, con- 
necting Mombasa with Kilindini; only one is much 


longer than the other, as it skirts the shore line, and is | 


little used, except bythe energetic European walking 
for exercise sake just before sunset. 

The direct road from Mombasa to Kilindini is laid with 
light tram rails, which are the metals for the first pro- 
posed companies’ line to Uganda. On these rails run, 
propelled by running natives, as cattle will not live, 
light-hooded cars, and, as this line connects up all 
the Houses, offices and shops, the European inhabitant 
walks very little. Goods are also conveyed from place 
to pidce*on this line, and public cars—the local tram— 
run frequently from-Mombasa to Kilindini. As is usual 
where .the Englishman goes, I found tennis, cricket, 
Badminton, croquet, being played on the ground about 
midway between Mombasa and Kilindini. 

I must here state. that Mombasa, on the north-east of 
Mombasa Island, is the old port; but on account of its 
difficult entrance—parrow and limited anchorage, swift 
tide running in and out, steep, narrow outlet road into the 
town—its day must be nearly over, as Kilindini, the rail- 
way port on the south-west of the island, is far more 
suitably situated, as its entrance is easy, its anchorage is 
wide and extensive, the foreshore is flat, and the railway 
runs down on to a jetty which is supplied with powerful 
cranes. The foreshore lends itself, being flat, to the 


building of warehouses for merchandise. Now all unload- | 


ing both at Kilindini and Mombasa has to be done in 
lighters; but, directly a jetty 800ft. long is built in 
Kilindini which will allow sea-going vessels to come 
alongside, both Mombasa and Zanzibar days are over. 

The Uganda Railway commences on the upper land 


shops, engine sheds, stores, and offices of the headquarters 
of the railway during the four years, until, upon the 
arrival of rails at Nairobi, a move was made to the 
higher elevation, which was hoped to be more beneficial 
to the health of the staff. Now most of the bungalows, 


ee 

The locomotives are both of English and Amer; 
manufacture—92 in all, of which 86 are American: but 
of these 92, 22 are small and must be looked upon as little 
more than shunting engines, but the remaining 70 are 
fine useful engines weighing about 43 tons, and with an 
exceptionally large water-carrying tenders of 1650 gallons 
The American engines are the later ones, and are 
able to take the sharp curves more easily than the 
English, as they have a pony truck in front. The 
coaching vehicles number 154, first, second, inter. 
mediate, and third. The three latter classes are very 
suitable carriages; but the first, as compared with the 
second, is not so good as it might be. The goods 
vehicles number 1123, and are of a particularly high class 
and very well suited for the work and _ country 
Leaving Mombasa at mid-day, crossing the island 
to Kilindini, and then running through the old yard 
we cross the high steel bridge at Macupa which 
connects the island with the main land. Kfter four 
miles stiff climb we arrive at the first station on the 
main land, Changamwe. Here one buys mangoes 
bananas, pines for refreshment on the dusty journey to 
come. Leaving Changamwe, running through native 
gardens for some miles, the soil being for the most 
part rich andloamy, at mile 10 we run into deep cuttings 
and banks, the gradients here being 2 per cent. and the 
curves severe, and the panorama of rivers, sea, and coast, 
beautiful. 

Mazeras, the next station, is the centre for a mission 
station, and if judged by the plantations near the line, 
should be prosperous. The locomotive here fills up with 
water, pumped from a stream about four miles off, 
also attaching a travelling water tank containing 
2200 gallons, in addition to the tender supply of 
1600 gallons, as the only water station for the 
next 87 miles is 19 miles on at Maji Chumvi, which 
means salt water, so cannot be used, except 
on emergency, for locomotive purposes. The next 
item of interest is at mile 19, where we pass two 
poles notifying the boundary line between the sphere 
of influence of the Sultan of Zanzibar and British East 
Africa, the former having a strip of land up the coast 
10 miles wide, and this the railway crosses at mile 19 
from Kilindini. The land along the railway is here 
mostly under cultivation, but I notice that further from 
the railway line it is not so, and one is apt to conclude 
that if only roads are constructed opening out the land 
to the right and to the left of the line, cultivation would 
become more extensive. Stopping at Mariakani and Maji 
Chumvi, miles 22 and 33, which are merely convenient 
crossing stations, we notice that cultivation has now 
ceased, but after leaving the latter station, and after 
a stiff climb, and running for a mile or two through 
black cotton soil we reach Samburi—mile 33— 
where, upon leaving, we pass through the most 
extensive cultivation yet reached, but here it ends 
for many miles, as we are getting into the Taru 
Desert; here the face of the country quickly 
changes from hilly grass land with sprinklings of trees 
with occasional patches of jungle to a mass of stunted, 
tvisty, thick, thorny, soft-wooded, useless, usually leaf- 
less scrub, little of it thicker than 4in. to 6in. in diameter, 
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Fig. 5—PROFILE OF THE UGA*‘DA RAILWAY 


offices, &c, have been pulled down and re erected in 


| Nairobi; so Kilindini has shrunk to small locomotive 


shops as everything is now centralised in Nairobi. 


and a straight piece over 2ft. in length difficult to find. 
| The surprising thing about it is that the bark is of many 
| colours, red, green, blue, and grey; for want of rain the 














Nov. 21, 1902 


THE ENGINEER 


493 








—_—_—_"- 

trees are leafless, except after an occasional] shower, but 
then the heat of the sun withers them again in a few 
days. Thisis the aunts for the next three and a-half 
hours’ travelling; the red dust and heat may be better 
imagined than described. We make two stoppages at 
crossing stations, Mackinnon-road — mile 59 — and 
Maungu—mile 88—before arriving at Voi—mile 100— 
which is our first engine changing station. The Maungu 
country at certain times of the year affords very fine 
shooting, elephants, lions, giraffe, and all kinds of 
antelope being found. At Voi I found a Dak bungalow 
built of stone with tiled roof, and here are supplied very 
necessary bath rooms and bedrooms for Europeans at 
small cost, also a public dining room; here I remained 
for the night, as I met a friend, a railway official, who 
kindly offered to take me up the line next morning instead 
of travelling on through the night. 

Voi I found, being an engine changing station, had an 
engine shed where very small repairs are carried out. 
The station building was identical with that at Kilindini. 
The few houses for stationmaster, locomotive foreman, «c., 
are built of corrugated galvanised iron, and sois the running 
room, which was all of the smallest, as the permanent 

pulation of Voi has been cut down to a minimum, as 
its health is bad. The water, I was told, came from a well 
about 50ft. deep, which had been sunk close to a swamp, 
which acts as a reservoir, two streams running into it, 
which have their source in the Ndii Hills, which are steep 
and abrupt hills 10 miles away, rising nearly 2000ft., 
thickly inhabited by the Wa Tita tribe, who are 
very superstitious, but cunningly intelligent, cultivating 
the land, damming streams, and irrigating, and rearing 
large herds of goats. The customs and morals of the 
tribemen are of the lowest, yet with European supervision 
they will cut and clear jungle well and quickly, but when put 
on earth-work they were found unworkable, as they did not 
like the hard though well-paid work, and compulsion 
was not allowed, although it would have done the native 
and country much good. One thing was found all 
through wben using native labour, and that was that 
it must be worked with European supervision, as the 
native despises the Indian as much as the Indian despises 
the native, the native way of putting it being that he is 
black like himself, but he cannot hunt, march, carry a 
load, cut jungle, or eat. Certainly the Indian, when 
compared with the native, is out of it, as a native 
will carry a 50 Ib. load thirty miles a day at a pinch, and 
will eat 20 lb. or more meat in a night if he can get it, but 
these are the main attainments of the African native. I 
gathered while out there that experience taught the 
officials that by working both Indian and native together 
they got the best work out of both. 

The natives all up the railway now take rupees, 


the work of educating them to this being done 
by the Earthwork Division, although occasionally 
the survey parties paid them thus, but usually 


these latter had to keep a stock of various coloured 
beads of many sizes, and much brass and iron wire 
for barter, as both the fashions in size and colour 
of beads change, so that large quantities sometimes 
become quite useless for a time. Among the Wa 
Kavirondo, a tribe close up by the lake, both cloth and 
beads were found nearly useless, particularly the former, 
as the native considered it unnecessary, but a brisk 
demand for soap sprung up. 

Having had a cool night in the Dik Bungalow, 
in comparison to the heat of the coast, we had 
early risen 1800ft. in the 100-mile journey, as the 
train left just before daylight. Now we are in a 
good shooting country. he first. seven miles is a 
hard climb, and here is exceeded the 2000ft. line, but we 
fell again into Tsavo to 1600ft. above sea level. Here we 
are at the old noted locality of the two man-eating lions, 
which ate thirty-two Indian coolies, besides natives, 
before being shot—a story which has been told else- 
where. We here cross the first running stream on the 
railway, and that 132 miles from the coast. The Tsavo 
is a fast running stream, 40ft. wide, and at normal 3ft. 
to 4ft. deep, but rises in flood very rapidly, getting 130ft. 
wide and 6ft. deep. It rises from the snow-capped 
extinct voleano Kilimanjaro, 80 miles distant, 1900ft. 
high, the water is therefore very cold. The jungle here 
is stunted, thick, and full of wait-a-bit thorns, the soil 
being red, inclined to sandy outcrops of lava and stone in 
places, and near the river granite, and it is with this that 
the abutments and piers of the river bridge are built. 
When Rail Head was here, large flights of locusts settled 
in the district and on the line in such numbers, that 
being run over by a passing train, they made the rails so 
greasy that trains had the greatest difficulty to climb 
the hill. 

From Tsavo, running through much the same country, 
again topping the 2000ft. elevation, passing Kenani, 
the old camping ground, and its outcrop of high, smooth 
granite at mile 146, still climbing, we reach Mtoto Andei, 
our next watering station. Just before reaching this 
station the snow-capped Kilimanjaro shows up very finely 
in the distance. 








New Macazing Rirte.—The Danes have just adopted a new 
magazine rifle for naval and military purposes. It fires, on the 
proving ground at least, at the modest rate of fifteen rounds a 
second, and allowing for re-loading, 300a minute. The magazine 
holds thirty cartridges. It is heresy, we suppose, to say so, but 
we are of opinion that there is an unnecessary fuss made about 
rapid-fire rifles. They have to be aimed to be of much service, 
and the time to aim cannot be reduced. The Danes, maybe, have 
read about the need of a ton of lead to kill a man, so proposes to 
try and deliver the ton as quickly as ible. But, as the utmost 
a soldier can carry is 300 rounds, and supply is not easy in real war 
~ashure or afloat—there seems a fair chance of Danish warriors 
being short of their quota of the needful ton at critical moments. 
Afloat, this is beginning to be felt ; and though the Vickers-Maxim 
firm, with the bare charge, have done much to save us feeling the 

weight of ammunition problem,” any advance in rapidity of fire 
seems likely to bring the problem back. Given a weapon that fires 
fast, men in battle are pretty sure to fire it as fastas any can. 





STATISTICS OF UNITED STATES RAIL- 
WAYS. 


THE annual statistical report of the Inter-state Commerce 
Commission, U.S.A., has recently been issued covering the 
year 1901, and from this we take the principal matters of 
generalinterest and summarise them for the readers of THy 
ENGINEER. The railway capital amounts to £2,337,635,600, 
or £12,305 per mile of line. Ofthe total capital £1,161,319,400 
existed im the form of stock, with £895,088,000 as common 
stock, and £266,231,400 as preferred stock. The capital stock 
paying no dividends was 48°73 per cent. of the total, and the 
dividend ranged from 1 to 8 percent. The amount of the 
dividends declared during the year was £31,347,160. The 
gross earnings were £317,705,200, or £1625 per mile of line. 
The working expenses were £206,080,000, or £1054 per mile of 
line, representing 64°86 per cent. of the gross earnings. The 
earnings and expenses are classified as follows :— 


Earn (ngs. 
£ 
Passenger 71,911,850 
SE) wine te. A ae, ae Tae cae , an "ieee 7,690,700 
ah ae, uy Sas ode cae a ces a eee 6,224,300 
oods pa. vay a ee eee 
Miscellaneous 7,360,000 
Expenses. 
£ 
Maintenance of way and structures 46,211,300 
Maintenance of rolling stock .. .. 38.060,000 
Conducting transportation ey 118,053,160 
General expenses ae aa 8,513,310 
Miscellanevus 241,7: 


The total number of locomvtives was 39,584, and of carriages 
and wagons 1,550,833. The latter figure, however, does not 
include the wagons owned by private companies and firms, as 
the railways make no reports upon these. The railway 
averaged 202 locomotives and 7926 cars per 1000 miles of line ; 
59,631 passengers were carried, and 1,704,005 passenger miles 
accomplished per passenger locomotive ; and 47,692 tons of 
gvods were carried, and 6,439,736 ton miles accomplished per 
goods locomotive. Embracing in the term ‘ equipment ”’ 
both locomotives and cars, it is noted that the total equip- 
ment of railways at the end of the year was 1,590,417. Of 
this number 1,164,048 were fitted with train brakes, the 
increase in this item being 158,319, and 1,549,840 were fitted 
with automatic couplers, the increase being 145,708. Nearly 
alllocomotives and cars in the passenger service were fitted 
with train brakes, and of 10,184 locomotives assigned to that 
service 8870 were fitted with automatic couplers. Practically 
all passenger cars were fitted with automatic couplers. 
Regarding goods equipment, it is observed that nearly all 
goods locomotives were equipped with train brakes, and 89 
per cent. of them with automatic couplers, Of 1,464,328 cars 
in the goods service, 1,071,758 were fitted with train brakes, 
and 1,434,075 with automatic couplers. 

There were 2057 railway companies, only 803 being classed 
as independent operating lines. There were only 45 railways 
in the hands of receivers, all of which were small lines aggre- 
gating about 2000 miles in all. 

The accident records show that 1 passenger out of 
2,153,469 was killed, and 1 out of 121,748 injured. There 
were 61,537,548 passenger miles accomplished for each 
passenger killed, and 3,479,067 passenger miles accomplished 
for each passenger injured. The other principal features of 
the report are summarised in the following table :— 


Length of single line 


oe ws os as Bi 

% snemng, oe are 

~ triple line P - 1154 - 

os quadruple line ce 876 ” 

Bi sidings and yard lines 54,920 ,, 
Total length Se a ae 265,366 ,, 
Number of passenger locomotives 10,184 

o goods locomotives 22,839 

2 shunting locomotives “a 5959 

miscellaneous locomotives 602 
Total locomotives .. .. .. .. « 39.584 
Number of passenger carriages .. 35,969 

ae goods wagons .. .. .. .. .. 1.464,828 

ts wagons in railway service .. .. 50,536 
Total carriages and wagons owned by railways 1,550,838 
Passengers carried .. .. .. .. «. -- 607,278,121 
Passengers carried one mile(passenger mileage) 17,353.588,444 

9 » permileofline .. .. .. 89,72 
eee 1,089. 226,440 
Goods carried one mile(ton mileage) .. 147.077,136,040 

» = permileofline .. .. 760,414 
Revenue per passenger per mile .. 1-002d. 


Revenue perton permile .. .. .. .. .. 0-875d 


Number ofemployés .. .. 1,071,169 
Number per 100 miles ofline 548 
Enginemen = eee 45,292 
CC ere 47,166 
Conductorsandtrainmen .. .. .. 116,585 
Employes for general administration .. .. 38,816 

*9 for maintenance of way and struc- 

tures Tero v Toe oe ae ee ee 
Employes for maintenance of rolling stock 206.418 

for conducting transportation .. 479.111 


£122 142,700 
59-27 per cent. 
88-44 per cent. 
282 


” 

Salaries and wages .. .. .. .. .. =. 
1» percentage of working expenses .. 
‘“ " of gross earnings .. 

Passengers killed eae ae 


Employés killed 2675 
Total killed . 8455 
Passengers injured .. 4988 
Employés injured 41,142 
Total injured 58,389 








THE RUSSIAN METALLURGICAL TRUST. 


A CORRESPONDENT who follows Russian affairs closely 
writes to us as follows :— 

‘In view of the fact that M. de Witte, the Russian Minister 
of Finance, expressed himself so strongly at the recent Brussels 
Sugar Conference as being opposed totally to ‘ trusts,’ it is 
certainly somewhat surprising to learn from the Viedomost of 
Moscow that the Russian Government has just approved of 
the statutes drawn up by the company for the sale of Russian 
metallurgical products. Thus all obstacles in the way of 
forming a ‘metal trust’ in Russia have been removed 
within about the space of a year since the idea first came up. 

“One immediate effect of this ‘ Trust’ will be that the 
Russian consumer will have to pay prices twice as high as those 
paid abroad. This will be felt, especially in a country which 
needs moderate prices for the development of its home industries. 
One object in attracting foreign capital to Russia was to 
increase the powers of production with all speed, und thereby 
to cheapen goods by competition. It was expeeted that 
foreign enterprise would develop the Russian industries, 
and therefore the State gave out orders in many directions. 
These expectations were not realised. All the efforts of 
foreigners failed to produce works of lasting practical utility. 
The fact was that too many of the enterprises founded by 
foreign capital were not started on a solid financial basis, and 








their promoters thought that the Russian consumer would 
be content to pay high prices for poor goods. There was 
a rush to open ironworks ; they were thrown upon the market 
without any adequate estimate being formed of their initial 
cost. Thus when the financial crisis came, most of these 
enterprises found that they had no working capital, and they 
were compelled to borrow money at high rates of interest. 
Under such conditions it was easy to foresee the ultimate 
fate of many ironworks in Russia. It remains now to be 
seen whether the Russian ironmasters will be able to show 
better results under the ‘Trust’ than they would if they 
had had the courage to work out their own salvation under 
the healthy stimulus of open competition. There is un- 
doubtedly a splendid harvest waiting to be gathered in; but 
the Russian ironmasters seem unable to see it spread out 
before their eyes.”’ 








BELGIAN ROYAL COMMISSION ON RIVERS 
POLLUTION. 


THE report of the Sub-commission of the above-named body has 
just been issued, and forms an interesting report of seventy pages. 
It deals with the visits of the party to Glasgow, Barrhead, Faring- 
ton, Shipley, Accrington, Burnley, Blackburn, Manchester, and 
Leeds, as far as sewage is concerned, and to several installations 
for the purification of trades waste in the districts of the West 
— of Yorkshire, the Ribble Valley, and the Mersey and Irwell 
valleys. 

The Commission was appointed about two years ago with wide 
terms of reference, but principally with regard to the pollution of 
streams, and has formulated a code of suggested modifications to 
the existing laws dealing with the discharge of trades waste into 
streams. 

The Commission states that the existing laws for the prevention 
of the pollution of streams by trades waste are evaded by ers, 
but that if only they were complied with, considerable expense 
would be incurred in the conformation. A similar expense, it 
states, will be incurred by industrial interests if the proposed 
amendments are added to the Statute-book, but the result of the 
visit to this country is that the Sub-commission is satisfied that the 
resources of Belgian industries will stand the necessary extra 
charges, and that such 4 consummation is desirable. 

The Commission admits its indebtedness to Dr. Wilson, of the 
West Riding Rivers Board ; Mr. W. Naylor, of the Ribble Joint 
Committee ; Mr. Tatton, of the Mersey and Irwell Joint Committee ; 
and to Messrs. McDonald and Ross, of the Glasgow Sewerage and 
Burnley Chemical Departments respectively, for information, 
plans, analyses, details of expenditure, &c., in connection with the 
installations visited. 

The report reproduces plans of the sewage works at Glasgow— 

recipitation tanks; Farington—32ft. continuous flow bacteria 
s; Shipley—contact beds; Burnley—contact beds and open 
septic tanks ; and Blackburn—precipitation tanks. It also repro- 
duces photographs of the plant at the Sun Paper Mill, near Black- 
burn ; of Messrs, Steiner’s, Turkey-red dyers, Accrington ; and a 
plan of Messrs. Clay and Sons’ plant, Cheadle. 

In their final conclusions, the Commissioners comment on the 
tendency, more or less prevalent in all the districts they visited, to 
abandon the use of precipitants and to substitute septic tanks 
either open or closed, followed by bacterial filters of some descrip- 
tion or other. They are of opinion that thisis sound policy from 
many points of view, except in special cases, such as that of Brad- 
ford, where the composition of = crude sewage is such, owing to 
the admission of trades waste into the sewers, that some form of 
chemical treatment is necessary to render the septicising action 
possible, and to bring the tank effluent into a condition amenable 
to the action of bacteria. 

They state that in the treatment of trades waste no hard-and- 
fast line can be laid down, but that each industry, in fact each 
factory, must suit the treatment according to the character of the 
waste. For the most part, they state, either precipitation or 
simple decantation is practised almost haaadia in England, 
followed in some cases by mechanical filtration or by some other 
form of treatment. 

‘* Here,” they state, ‘‘as in the case of town sewage, methods of 
precipitation give rise to considerable quantities of sludge. Insome 
—_ cases it is possible to recover valuable products from this 
sludge, but in many cases it has no value, and involves con- 
siderable expense in lifting and tipping. This being the cace, it is 
surprising that bacterial methods have not been substituted as in 
tie case of sewage. Throughout our tour wesaw no case of 
bacterial purification of trades waste. The present practice is to 
retain the older methods. The reasons for this are easily under- 
stood ; the application of bacterial treatment to industrial waste 
is not yet fully develo The subject is too new to have been 
studied in all its detail; furthermore, certain forms of waste 
liquors, as they emerge, are not amenable to bacterial influence. 
It will bz necessary therefore to wait and see the development 
of this method of treatment in the various industries.” 

The report on the whole is a very accurate and well-judged 
epitome of the practice in this country of preventing rivers 
pollution. 








EDINBURGH STUDENTS’ ENGINEERING Society.—On Thursday, 
November 14th, Principal Laurie, of the Heriot-Watt College, 
Edinburgh, delivered a lecture to the Edinburgh Students’ 
Engineering Society entitled ‘‘ American Notes,” in which he gave 
the results of his recent tour in America. The Principal dealt 
chiefly with technical education as it is carried on jn the States, 
especially as applied to the training of the engineer, comparing it 
with the British system now existent, a system which, he affirmed, 
the Americans swore by twenty years ago, but have long since 
discarded. He showed several dozen lantern slides of exteriors 
and interiors of the more important colleges which have depart 
ments for the training of the engineer, among xhich were 
Columbia University at New York ; Harvard at Boston ; Armour 
University, Chicago; Cornell, and McGill College, Canada. He 
showed how a graduate from one of these colleges after a four 
years’ course can take his place at the head of an engineering 
establishment without going through the five years’ apprentice- 
ship upon which employers here lay so much stress, Principal) 
Laurie pointed out that the laboratories and workshops of these 
colleges were so well equipped that after his college course the 
apprentice student could go anywhere, and could not be asked to 
do anything that would take him by surprise. As an example of 
how employers in the States appreciated this training, he cited the 
instance of the firm which lately wrote to Principal Thurston, of 
Cornell University, offering to take jnto their employment all his 
students in the senior class. In the course of the lecture he 

inted out, however, that a high mathematical standard was 
insisted on at the entrance to the universities ; the authorities did 
not attach great importance to examinations, and everything was 
done to encourage students to make original research, There 
were 1000 students at Cornell at present. Time tests were also 
adopted, say, in chain-making. In the discussion which followed 
the Principal was asked where were all the old men if the esta- 
blishments were ran by the young fellows. The Principal did not 
hazard a guess, but was reminded of a reply noted in Mr. J. Foster 
Fraser's articles by the Baldwin Locomotive Works’ manager, that 
they were in the cemetery. It came then to be a question 
whether the British ‘‘ca canny” policy might not ensure a longer 
life to the workman, as against the hurry and bustle of the U.S., 
which cuts a man off in his prime. The Princiral received a 
hearty vote of thanks for his lecture, and at the close presentea 
the Society’s reading-room with some illustrated pamphlets tear- 
ing on his subject. 
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Fig. 1-THE PUMP ROOM 


MOND GAS PLANT AT FARNLEY. 





A cuRiIoUs combination*of old and new fashions is to be 
witnessed at the works of the Farnley Iron Company, Limited, 
near Leeds. Here the Farnley ‘‘ Best Yorkshire Iron’’ is 
manufactured in precisely the same manner and with the 
same results as at any time during the last fifty years. No 
amount of persuasion could make the company deviate from 
the method of procedure which has been employed for so long. 
The reason is simple. It knows that the method employed 
fifty years ago cannot be improved upon, and the process is 
kept rigidly the same in the most conservative manner. 
Notwithstanding the fact that it is double the price of 
ordinary iron, coid-blast best Yorkshire iron—refined, 
puddled, hammered, and wrought—maintains a position 
which for a number of purposes is unapproached by any other 
material. At Farnley one can see at work the old-fashioned 
cold-blast furnaces, the open and the puddling furnaces, 
taking one back to the middle of last century. But on the 
other hand, side by side and close to these, one may see 
examples of the latest advances in engineering and chemistry, 
for thecompany evidently knows when toadvance, if it knows 
also when to stand still. Electric driving is employed 
practically throughout, and the latest addition to the equip- 
ment of the works is a large Mond gas plant, which, when 
fully completed, will be of size sufficient to produce gas 
equivalent to 20,000 horse-power, were it all to be used in 
engines. We have recently had an opportunity of going over 
the Farnley works, ard we have no doubt that a descrip- 
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tion of the Mond gas plant will prove of interest to our 
readers. 

The general principles underlying the manufacture of the 
Mond gas are well known to our readers, and we need not go 
deeply into the theory at the present time. It will suffice to 
describe the actual apparatus for producing the gas as it is 
erected in these works. The coal is brought on to the site in 
railway wagons. The company has, of course, coal mines on 
its own property, but it is of too valuable a quality to be used 
for Mond gas work. By this process, as is well known, gas 
can be produced from quite poor quality slack. We do not 
in any way desire to apply the words ‘‘ poor quality ’’ to the 
slack which we saw being used at the time of our visit, 
but as a fact two brands of slack were being used, namely, 
Parkhill and Thrutchley, in the proportion of two of the 
latter to one of the former. The railway wagons discharge 
their loads into a large hopper, divided into two by a parti- 
tion, and descending into a square brick-lined pit. From 
the very first, hand labour is avoided as much as possible, 
and the wagons are provided with opening bottoms, so 
that the coal can descend into the hoppers by its own 
weight. A bucket elevator dips down into the pit and lifts 
the slack to a platform raised well above the feeding hoppers 
of the producer retorts. It is at the bottom of the elevator, 
where the arrangement for determining the relative amounts 
of the two kinds of coal to be fed to the plant is placed. 
Here, by means of two sprocket wheels of varying diameter 
and driven off the elevator gearing, the quantity of coal fed 
to the elevator from either division of the hopper reservoir 
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can be accurately arranged for. The coal when lifted is 
delivered into a conveyor trough, and thence to a further 
trough, which runs at right angles to the first trough, and 
over the tops of the feeding hoppers of the gas retorts. By 
means of adjustable apertures in the trough, and of moving 
push plates, the coal may be delivered into any one of the 
hoppers which it may be desired to fill. There is, of course, 
nothing new, or even special, about this apparatus. It is 
quite of ordinary type, and works exceedingly well. It has 
been supplied by Messrs. Graham, Morton and Co., Limited, 
and is driven by a 15 horse-power motor through gearing. 
We may say that at the time of our visit only four retorts 
out of a final total of ten were erected, but the staging for the 
others was in place, and the remainder of the plant is on a 
seale large enough to deal with the products of these 
ten retorts. Above the retorts are placed the usual 
coal receivers, which can be filled without opening th2 
retorts to air, and a measured quantity of coal prepared for 
dropping into the retorts. The view which we give above 
will serve to make the foregoing explanation clear. The 
coal pit is on the right-hand side, and the elevator can be 
seen descending into it. The roofed shed on the top contains 
the motors which work the elevator and conveyors. 

At this period it will be convenient to turn for a moment 
to what is known as the pump house—see Fig. 1. Here there 
are three distinct sets of machinery. First of all, in order 
to obtain the necessary air blast there is a double steam-driven 
blowing machine by Tannett Walker and Co. Asa stand-by 
there is No. 5 Roots blower worked by a small vertical steam 
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engine, and an additional stand-by is provided by means of a 
steam injector. The two blowers each deliver into vertical 
cast iron trunk pipes, each of them provided with adjustable 
safety valves. It is these valves which are set in accordance 
with the ultimate pressure required in the gas mains. The 
two trunk pipes are taken toa main trunk which leads to a 
vertical heating tower, where it is heated by water which has 
come from the gas cooler. Passing from this tower, it is mixed 
with a certain quantity of steam—in thisinstance both live and 
exhaust—and then goes through the superheaters. These con- 
sist of a series of pipes with other pipes inside them. The gas 
from the retort traverses the inner of these pipes on its way to 
the washers, and, of course, gives up a great deal of its heat to 
the blast, which gets further heated before it reaches the 
grate of the retort by passing down an annular space between 
the retort proper and its outside sheathing. Another set of 
machines in the pump-house consists of three motor-driven 
pumps. One of these is for pumping the hot water from the 
gas cooler to the top of the blast heating tower. Another 
pumps the cooled water from the bottom of this latter tower 
to the top of the gas-cooling tower. The third is a stand-by, 
and can be either used for hot or cold water at will, the 
piping being so arranged that either is possible. The pumps 
are by Roots, and the motors, which run at 700 revolutions 
per minute and absorb 29 ampéres at 440 volts when working 
at full power, are by Wilson Hartnell. 


They are four-pole | 


machines, and compound wound. The other set of machines | 
consists also of pumps, and is for the sulphate recovery | 


process, which we shall refer to lateron. Used in conjunction 
with the air blast are two instruments, one of which, with 
a large dial and pointer, allows the attendant to see 
the pressure inthe air trunk from any place in the pump- 
house, while the other gives a continuous register of the 
pressure, 

The gas, as it comes from the producers, passes, as already 
explained, through the inner tube of the superheaters and 
becomes partially cooled. It then proceeds through a hori- 
zontal collecting main to the washer. This is a long horizontal 


tank, in which are revolved three armed wheels, which dip | 


into water and spray it about as they turn. From these it 


goes to the cooling tower and away to the gas mains. 


The | 


cooling tower is of iron, and is filled with small earthenware | 


pipes. 
cooled as it passes up among them and past the water. 
various pipes are provided with numerous plate valves, so 
that any portion of the apparatus may be used or cut out at 
will, These plate valves are fitted in slides, and work quite 
easily with gearing. As viewed on the opposite page, the 
cooling tower is on the left hand at the far end of the plant, 
with the down pipe to the main standing beside it. On the 


The cooling water falls through these, and the gas is 


right-hand side of the cooling tower is the blast heating | 


tower, which can just be distinguished, and onthe right again 


is the sulphate recovery tower, which is hidden by other parts | 


of the apparatus. 

At the time of our visit the recovery process was not in 
operation ; indeed, the whole of the necessary machinery, 
though on the site, was not actually in place. The building, 
however, was completed, and we were enabled to see the 
particular arrangements which have been made in this 
Instance. The recovery tower is of the same dimensions as 
the cooling tower. It is, of course, lead lined throughout. 
Che acid solution is contained in a tank near the base of the 
tower. We have already mentioned the pumps as being 
contained in the pump house. They are placed on a platform 
raised some 9ft. or 10ft. from the floor. There are two sets 
of double centrifugal pumps made by Gwynn, each driven 
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by a Wilson-Hartnell motor with. a capacity of 207ampéres 
at 440 volts. The acid solution is pumped up to the top of 
the tower over and over again until of the required ammo- 
niacal strength, and it is then led off in a trough to the 
crystallising and storing building, which has been erected at 
the side, This is provided with all the necessary apparatus 
for preparing commercial ammonium sulphate. 

The uses to which the gas is and will be put are numerous. 
First, it serves to drive gas engines for the production of 
electrical energy. At the time of our visit two engines were 
at work, each of them being of 250 horse-power. There is room 
enough in the engine house, however, for another engine of 500 
horse-power, which is in course of manufacture. A view of the 
engine house is given in Fig.2. All these engines are by the 
Premier Gas Engine Company, of Sandiacre. We recently 
described in these columns—see THE ENGINEER for the Ist 
August last—a 500 horse-power engine made by this firm. 
Those at Farnley are of equally excellent manufacture, and 
have, so we are informed, given every satisfaction. The 
dynamos are by Wilson Hartnell. They are six-pole machines, 
and generate current at 440 volts, this voltage being used 
throughout for power, while 220 volts is employed for 
lighting. 

Then, too, the gas is to be used for the re-heating furnaces, 
though it will not, of course, be used for any of the processes 
—smelting, refining, and puddling—through which the 
Farnley iron passes. There are other uses to which the gas 
is being put successfully at these works. In fact, it appears 
to be available for all purposes to which either producer or 
natural gas has been applied. 

We may mention that the Farnley Iron Company did not 
lay down without experiment this large gas-producing plant. 
For some time previously to doing so it had worked the 
system on a much smaller scale, and was satisfied that this 
gas was capable of doing well all that would be required of 
it at Farnley. 








ENGINE No. 3—WREXHAM, MOLD, AND 


CONNAH’S QUAY RAILWAY. 


We illustrate above and by our supplement a some- 
what remarkable locomotive designed by Mr. F. Willans, 
locomotive superintendent of the Wrexham, Mold, and 
Connah’s Quay Railway. This engine originally came from 
the London and North-Western Railway, and was of 
Maconnell’s design, the Crewe number being 861. After 
passing through various stages of repairs, it was finally decided 
in 1898 to scrap the engine. As the cylinders, axles, and 
parts of the boiler were comparatively new, it was decided to 
make use of these in the design for the new ergine that was 
to replace the one about to be scrapped; this will explain 
why some of the dimensions of the present engine seem 
rather behind the modern practices in these directions. 

The engine was built at the Wrexham works of the railway 
company, and was used as the ‘“‘stock job’’ for the time; 
this explains the apparently long time in construction, it 
being started on in the back end of 1899 and finished 
in 1901. 

The design as shown embodies several distinctive features. 
Both coupled axles are behind the driving axle, a most excep- 
tional arrangement, and Timmis'springs are used throughout. 


It is maintained by many authorities that this provides too | 


| much axle-box play, but the result has been quite satisfactory, 
the engine when at work practically not requiring the use of 





the sand gear; the engine also rides, to use the expression 
of the drivers, ‘‘ like a coach,’’ which, together with the ease 
and rapidity of repairing the spring gear, is no mean 
advantage. 
Leading Dimensions. 
Eight wheeled, with leading pony and six 
side tank engine. 
Wheel base— 


coupled driving wheels, 


Leading to driving 6ft. 10in. 
Driving to trailer(1) .. 5ft. 3in. 
Trailer (1) to trailer (2) 6ft. 10in. 
Fixed wheel base .. 12ft. lin. 
Ree 18ft. llin. 
Diameter of cylinders 18in. 
Stroke of piston... .. .. 24in. 
Diameter of piston-rods . . 3in. 


llin. by liin. 


Size of steam ports .. 
llin. by 4,in. 


Size of exhaust ports 


Thickness of bridges piel) “web halal ax oc” ote. 
Cast iron slide valves below cylinders— 
Greatest travel of slide valves .. .. 4}in. 
Outside lap of valves .. din. 
Inside lead na ae #zin. 
Lead, outside, full gear yin. 


Diameter of valve spindles ch Geeta ldin. 
Diameter of driving wheels on tread. .4ft. 8in. | with 3in. tires Brown 


eS » leading a x . .8ft. 2in. f Bayley's crown royal 
Tires shrunk on and studded. 
Cast steel. 


Material of driving wheel centres 


: axle boxes Stone’s railway bronze 
Driving journals 64in. dia. by 6}in. long 
Leading ,, ee 5in. dia. by 9in. long 
Crank pin diameter— 

Driver eae 4in. by 4in. 
Trailers 3fin. by 4in. 
Side rods Solid steel H section, 
bush ends, Stone’s 


railway bronze bushes 
Boiler diameter .. 8ft. llin. outside, cylindrical 
Boiler plates 


Barrel in. 


Back and throat plates gin. 
Side plates .. .. .. Yai. 
Tube plate re eee lin. 
Inner copper fire-box plate din. 


tin. 
150 Ib. per square inch 
. Inside 3ft. 104in. 
Inside 3{t. 5in. by 5ft. 44in. deep 
oj 


Tube plate 
Working pressure 
Fire-box, length.. 
width .. 
water space 
stays .. 


24in. 
vs Copper, lin. dia. screwed 
12 threads 4in. pitch 
18-23 square feet 


Grate area - 
Heating surface— 


eee 1045-31 
Fire-box .. . ar 87-55 
Total heating surface .. 1132-81 


Tubes, Howell's Homo steel— 


Number, length, and diameter 137 ; 14ft. Tin.; 2in. 


Exhaust pipe .. .. . Sin. dia, level with 
fourth row of tubes, 
petticoat pipe in 
chimney 

Tank capacity 1500 gallons 


Bunker ,, ee er ee ae 3 tons 15 cwt. 

Engine fitted with two Gresham and Craven horizontal combined 
injectors, automatic vacuum brake, steam sanding apparatus, Bell's 
asbestos packed safety water gauge and protectors, Wakefield’s sight- 
feed lubricator, with by-pass feed. 


Weight of engine in working order 55 tons 








Ir is reported that the United States Board of Naval 
Construction has decided to recommend a reduction of 2000 horse- 


| power in the new cruisers Tennessee and Washington, and to 


assign the weight saved in motive power to the protective deck, 
which in the original sketch plan had been somewhat sacrificed to 
the greater area of outside armour. This decision materially in- 
creases the real fighting value of the ships at the slight expense of 
one-half knot in speed. 
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RAILWAY MATTERS. 


A prRoposED line is suggested between the Sirhowy 
and Rhymney Valley. 


Tue light railway to the Devil's Bridge from Aberyst- 
wyth is uow completed, and a trial run recently off success- 
fully It is regarded in the district as the beginning of other 
important railway movements. 


A TELEGRAM from Capetown states that the formal 
opening of the railway from Malmsbury to Picquetberg and Eende- 
kuil took place on Saturday. An economy of £76,000 has been 
effected on a sum of £499,000 voted for the line. 


Om as locomotive fuel will have entirely displaced 
coal on the Southern Pacific Railroad by December, 1903. Tests 
on oue division have shown that for every 100 miles 24 bls. of oil 
are required, where five tons of coal are ordinarily used. 


Ture Great Western Railway Company is constructing 
aseries of water tanks on their line between Reading and Newbury 
for supplying the engines of the Channel Island express trains, 
which tiaverse that route from Paddington to Weymouth. 


A CONFERENCE between the directors and chief officers 
of the London, Brighton, and South Coast and Western of France 
railways was held last week to further the interests of the New- 
haven and Dieppe route in which the two companies are jointly 
associated. 


Tue Government of India have sanctioned a survey 
being made by the agency of the North-Western State Railway 
administration for the southern section of the Jech Doab Railway, 
from Sargoda to Shorkot-road or Toba Tek Singh, a distance of 
about 105 miles, 


A Britt is to be introduced into Parliament next 
session for power to make a new line from Coventry to Arley 
Station, on the Birmingham and Leicester branch of the Midland 
Railway. The project is important as foreshadowing an early 
development of the Warwickshire coalfield. The line is to be 
about eight miles in length. 


THE death of the projector of the Jungfrau Railroad, 
Guyer-Zeller, known as the Swiss railroad king, seems to have 
made it doub:ful whether the road will be pre ig as projected. 
The part already in operation, to the Rothstock, 8190ft. above sea 
level, attracts many passengers, and a further extension is to be 
opened next season to Eigerwand, some 800ft. higher. 


Tue tunnel leading from the new reservoir at Cray, 
South Wales, in connection with the Swansea waterworks scheme, 
was successfully pierced last week, the workmen meeting half way 
This tunnel is three miles long, and so carefully has the resident 
engineer,, Mr. D. Kitchingman, conducted the work that the lines 
were only Sin. out and the levels in. The boring is about 6ft. by 
4ft. Gin. 


THe general manager of the Great Western Railway, 
Sir Joseph Wilkinson, has offered a prize of £10 for a good and 
original essay on the wagon problem written 7 any Great Western 
official. The essay is to give reasons for and against the use of 
larger wagons than those at present in use, and is also to take into 
account the possivility of securing better loading of the existing 
type of truck. 


THE new Prussian Minister of Public Works has caused 
to be distributed among the railway officers a pamphlet contain- 
ing descriptions of railway accidents to be used for the instruction 
of employés ; and the responsible officers are to demonstrate to 
their subordinates, by means of these descriptions, to how great an 
extent such accidents are due to negligence and the disobedience 
of plain rules and regulations. 


One of the bridges to be built on the line of the San 
Pedro, Los Angeles, and Salt Lake Railroad, will be a concrete struc- 
ture 900ft. long, across Santa Anna River near Riverside, Cal. It will 
consist of eight spans of 100ft. each, with 50ft. of approaches on 
either end. The spans will be 86ft. in the clear. The bridge will 
be 60ft. above the bed of the river, and the foundations will go 
down 14ft below the river bed. 


Iy iron and steel circlesin the United States rumours 
are afloat of the impending construction of two new railways from 
Pittsburg to Lake Erie. One of these will be known as the Pitts- 
burg, Niles and Western, and it is understood that surveys have 
already been made for it. It will cost approximately 15,000,000 
dols_ The road is intended to strike Lake Erie at Elk Harbour, 
and will be so constructed as to avoid gradients. 


Tue huge oil storage tanks for the Southern Pacific 
Railroad are nearing completion. Five out of the six have been 
completed, the tot:1 capacity being 14,000,000 gallons. The loco- 
motives running out of Oakland, Cal., now consume $0,000 gallons 
a day, and they will later require about 135,000 gallons, so that, 
including two tanks at West Oakland with those at Melrose, the 
total of 17,430,000 gallons stored will last about five months. 


THE following formula, based on experiments made by 
the Baldwin Locomotive Works, with a locomotive having compound 
cylinders, will give an approximate idea of the value of oil fuel as 
compared with coal :— 

(C+h)x107x7 

2000 x E 

in which C = cost of coal per ton; A = cost of handling coal 

(about 50 cents); E = evaporative power of coal ; G = price of oil 
per gallon. 

THERE was an appreciable increase in the receipts on 
the railways of the United Kingdom during 1901, from 
passenger traffic, but the receipts from goods traffic, which 
had increased yearly since 1893, showed a slight falling-off. 
In the result the total receipts from traffic increased by about 
three-quarters of a million sterling, the totals being :—Ordinary 
passengers—first class, £3,521,000 ; second class, £3,102,000 ; third 
class, pe sagged a guatce sng — meg 3,000 ; excess 
luggage, mails, els, carriages, horses, s, &c., £7,534,000 ; 
total, £46,630,000. eicllitin : 

In the construction of the Pacific Railway of Costa 
Rica from San Jose to the Pacific Coast, a distance of sixty miles, 
the great obstacle to be overcome was the crossing of the Rio Grande, 
which required a bridge nearly 700ft. long with the rail level 
340ft. above the water. The type of structure adopted is a riveted 
truss single-line deck bridge, consisting of a two-hinge spandrel 
braced arch with eighteen 24ft. 10in. panels, making a span of 
448ft. 8tin. centre to centre of skewback pins, two cantilever 
spans, each with two 23ft. 74in. panels, and two 7Oft. 10}in. 
suspended shore spans, making a total length between end pins at 
the abutments of 684ft. 11jin. The superstructure weighs 932 tons, 
and was built in the shops in a month. 


THE deputation of officials representing the Northern 
of France Railway Company, the South-Eastern and Chatham 
Railways, and the ports of Dover and Calais, returned on Saturday 
from Denmark, where they have been given special facilities by 
the Danish authorities for investigating the working of cross- 
Channel train ferries. It is understood the deputation have been 
so impressed with what they have seen that the adoption of the 
principe of ferrying across the Channel is likely to be considered 
in regard to the passenger traffic as well as the transit of merchan- 
dise. In Denmark this method of ferrying passenger trains 


‘ 





under conditions very similar to those met with in the English 
Channel has been carried on for several years, over twenty ferry 
steamers being in use there, 





NOTES AND MEMORANDA. 


Out of thirty-nine existing blast furnaces in Belgium 
thirty-two are at present in operation, as compared with only 
twenty-five at this time a year ago, 


Seven thousand six hundred and twelve tons of armour 
plates were delivered at the various United States shipyards 
during the past year, and it is probable that this amount will be 
considerably exceeded during the next twelve months, 


A Naval constructor of the Boston Navy Yard has 
recommended that a floating machine. ‘shop be built for use in 
repairing ships. The shop is to be built on a scow, which is to be 
thoroughly equipped with machines and tools for carrying on 
repairs. 


A Frencu scientist, M. George Claude, of Paris, is 
reported to have succeeded in producing 2-2 Ib. of liquid air by the 
expenditure of 1 horse-power for one hour, This amounts to twice 
as much as Dr, Linde has managed to produce on the same 
expenditure. 


H.M. stoor Merlin completed her second 80 hours’ 
steam trial in the North Sea last Friday, and returned to Sheer- 
nes3 Harbour. The trial was made with the machinery working at 
five-sevenths the maximum horse-power, and proved very success- 
ful, the engines and Belleville water-tube boilers working satis- 
factorily throughout. 


THe largest vessel ever built on the Wear was 
fully 1 hed on Saturday afternoon from the shipbuildi 
yard of Sir James Laing, Limited, Sunderland. She was name 
the Yamuna, and her deadweight is 11,000 tons. She is 527ft. 
long, 59ft. broad, and has a depth of 334ft. She has been built to 
the order of the British India Steam Navigation Company. 


THE Cologne Gazette states that a large floating dock 
capable of taking the largest cruisers is being built at Howaldt’s 
Yards, Kiel, for Kiao-chau. Its capacity will be 16,000 tons. Up 
to the present German ships stationed in the Pacific and in the 
South ~ have had to go into foreign docks at Nagasaki, Hong- 
kong, Shanghai, aud Sydney for repairs at very great expense to 
the German Government, 


In the French maritime statistics for the first nine 
months of this year, Marseilles takes the first place with 3114 
entries and a total measurement of 3,667,770 register tons. The 
other ports follow in the annexed order as regards tonnage, viz. :— 
Havre, Boulogne, Cherbourg, Dunkirk, Bourdeaux, Rouen, 
Calais, St. Nazaire, &c., all the others being under 400,000 tons, 
Honfleur standing at the bottom of the list with 68,498 tons. 


Tue electrical equipment of the battleship Connecticut 
consists of eight 100-kilowatt steam-driven generating sets of 
125 volts. There will te six electrically-driven generators to supply 
current to the turret-turning motors, eleven hundred electric 
fixtures complete, ten enclosed are lamps for engine and boiler 
rooms, six 3Qin. search-lights, two truck lights, electric night 
signalling sets, divers’ lamps, ventilating sets, and other details, 


A sHop test of a 12in. disappearing gun carriage was 
held by the Ordnance Department of the United Statesarmy at the 
Midvale Steel Works late {: A new recoil feature for the carriage 
had been devised, which lessens time of the carriage in passing 
from the loading to firiag position from twelve to six seconds. The 
new feature worked well, and in future all disappearing carriages 
will be fitted with it, and their rapidity of fire will be increased by 
one-half, or by six seconds, 


THE new twin-screw third-class cruisers Amethyst and 
Topaz are to have a displacement of 3000tons. The Amethyst will 
be built by Sir W. Armstrong, Whitworth and Co., of Newcastle-on- 
Tyne, and the Topaz by Laird Brothers, of Birkenhead. The vessels 
will be 360ft. long, have a breadth of 40ft., and mean load draught 
of 14ft. 6in. Their engines are to be of 7000 horse-power under 
natural draught, and are to propel at a speed of 20 knots per hour, 
and 9800 horse-power under forced draught, with a speed of 21-75 
knots per hour. Their equipment will consist of twelve 4in. and 
eight 3-pounder quick-firing guns. 


A TELEGRAM from Rome to the Times, dated November 
llth, states that the captain of the Italian cruiser Carlo Alberto, 
now anchored at Port Sydney, has sent a telegram to the Italian 
Ministry of Marine stating that the Carlo Alberto was in daily 
communication by wireless telegraphy with Poldhu, in Cornwall, 
throughout the voyage from England to Canada, and even when 
the vessel had entered Port Sydney Harbour. The telegram 
further states that this achievement confirms the possibility of 
holding simultaneous communications with Europe and America 
during the navigation of the Atlantic at least to a distance of 
3000 miles, 


THE latest type of steam-propelled carriages which has 
been introduced into this country from America is the Toledo car. 
The boilers are of special design, having an outer and inner shell, 
the outer cylindrical, and the inner of the shape of a short-necked 
jar. This inner shell is the fire-box, and contains coils of water 
tubes, which at their lower ends open into the water, and at their 
upper extremities into the steam space. Small scoops are placed at 
the mouth of each of these tubes, where they open into the annular 
water space, which, together with the shape of the water tubes, is 
claimed to cause the water to circulate circumferentially, and so 
enhance the steaming qualities of the boiler. 


THE enormous damage which can be wrought to timber 
by the teredo has been recently exemplified in America. Piles 
110ft. long have had to be used in rebuilding the fender piers for 
the Thames River swing bridge, at New London, Conn., built in 
1889. North Carolina pine piles from 50ft. to 65ft. long were 
spliced with spruce piles 35ft. to 45ft. long to a length of 110ft. 
About 400 piles altogether were driven. The deepest water being 
50ft., it was considered that the spruce splices would be well below 
the bottom and free from the attacks of the teredo, and to preserve 
the pinepiles above the bottoin they were creosoted. The piles of 
the original piers built in 1889 were practically completely destroyed 
by the teredo. 


AccoRDING to the memorandum prepared by the Labour 
Department of the Board of Trade, the general state of employ- 
ment in October showed no appreciable change as compared with 
the previous month, but it continued to be decidedly worse than a 
year ago, and was below the average for the month of October in 
the last ten years. In the 223 trade unions, with an aggregate 
membership of 548,442, making returns, 27,270—or 5 per cent.— 
were reported as unemployed at the end of October, as compared 
with the same percentage in September, and 3°7 per cent. in the 
216 unions, with a membership of 544,827, from which returns 
were received for October, 1901. The mean percentage of un- 
employed returned at the end of October during the ten years 
1892-1901 was 4°7. 


AccorDING to experiments recently made by Mr. A. 
Larsen at the Copenhagen Technical College, electrolysis may be 
diminished by periodical reversal of the current. Several lengths 
of pipe were buried in the ground with their ends separated and 
equal currents were passed through all the pieces. In some of 
them the direction of the current was maintained uniform, in some 
it was reversed at hourly intervals, while in others it was reversed 
every twenty-four hours. After some time the pieces of pipe were 
taken out and weighed. It was found that the loss of weight in 
the case of the pipes with daily reversal of current was only one- 
fourth as much as with those pipes in which the direction of the 
current was maintained constant, Currents of 0-121 to 0-341 
ampéres were used, 














MISCELLANEA. 


A SESSIONAL meeting of the Sanitary Institute will he 
held at the Parkes Museum on Wednesday, December 10th, at 
8 p.m., when a discussion will take place on ‘ Drain Testing,” ’ 


A carao ofiron rings about 20ft. diameter, and 4ft. deep 
arrived at Dover last week from Diisseldorf, and are to be use:| tn 
casing the Kent colliery pits near the Shakespeare Cliff, where the 
continental system of sinking has been adopted, The rings weigh 
about eight tons each. 


Aw alarming incident occurred on H.M.S. Kent, at 
Po:tsmouth, last Saturday. Coke fires had been burning in some 
tanks, and when the covers were taken off fumes exuded, which 
nearly stifled half a dozen workmen. They had to be taken to the 
dockyard surgery, where they recovered. 


Tur two new steamships which the Cunard Company 
has decided to build will be the largest in the world both in length 
and power. ‘To develop the speed of 25 knots which is desired it jg 
estimated that 50,000 horse-power will be required. Two Clyde and 
two North of England firms have filled up schedules for the two 
vessels, 


Tar Council of the Association of Chambers of Com. 
merce have received a letter from the Local Government Board, 
in reply to representations made by the Association, in favour of 
the raising of the tare limit of motor wagons, stating that the 
subject, with other questions affecting light locomotives, js 
receiving the Board's consideration. 


Tue new battleship Russell returned to Sheerness on 
Saturday, upon the completion of her armament trials in the 
English Channel. She has also successfully undergone her circle. 
turning tests, and having now completed the whole of her official 
trials, been ordered to be ready for sea in February. She will 
be the first of her class to hoist the pennant. 


Tue Town Council of Port Elizabeth have obtained 
the consent of the ratepayers to Ogee an electric light installa- 
tion at an expenditure of £100,000. The estimated cost of the 
installation is £60,000, the balance being intended to be placed to 
the town’s credit for future extensions and modifications. It is 
proposed to supply not only light but power. 


Exporters of Russian negate are greatly interested 
just now in the proposal made by an engineer to provide tank 
wagons with interchangeable axles. As the introduction of thi; 
type of wagons would reduce considerably the cost of transport, 
Russian My oe producers would be enabled to compete succes:. 
fully with United States oil in the markets of Europe. 


In reply to a question on the subject, Lord Cranborne 
has informed Sir Alfred Hickman that an order for twenty seven 
viaducts for the Uganda Railway was given in December, 1900, to 
an American firm, which had offered to construct and deliver 
them in forty-six weeks from the commencement of the. work. 
The viaducts should have been completed by July 19th last, 
but as yet only thirteen had been taken over from the con- 
tractors. 


Ir is reported that the firm of Lysaghts Limited, 
of Bristol, has made arrangements with R. P. Houston and Co., of 
Liverpool, to run a regular line of steamers between Bristo! and 
Capetown, Port Elizabeth, East London, Natal, Delagoa Bay, and 
Beira. The first steamer will leave Avonmouth Dock on December 
Ist, and the line will serve to place the West of England and the 
Midlands in direct communication with the South African ports, 
instead of sending goods v/a London or Southampton. 


Ir has always been the policy of the United States 
to provide its vessels of all classes with great battery power—that 
is, to so arm them ‘that they shall be superior to foreign vessels 
of equal class in that respect, and that sentiment still prevails, 
says Admiral Charles O'Neil ; and while we have in a few instances 
subordinated all other elements to speed, it is not likely to occur 
again. The consensus of opinion at the present time is in favour 
of applyirg large percentages of weight for armour and armament 
rather than to assigning it for the purpose of attaining the last 
possible fraction of a knot of speed. 


Tue works of the De Laval Steam Turbine Company, 
at Trenton, N..J., are driven by electricity generated by dynamos 
direct connected to De Laval steam turbines. Babcock and Wilcox 
boilers, fitted with superheaters, supply the steam. A recent test 
was made of one of the 300 horse-power turbines at various loads, 
and with both superheated and saturated steam. With steam 
superheated 84 deg. Fah. the consumption per brake hurse-power 
hour was 13-94 Ib. on a load of 352 brake horse-power, With 
saturated steam at 333 brake horse-power 15-17 lb. were 
required. ‘This shows a saving of 8-8 per cent. for the superheated 
steam. 


THE arrangements in connection with the new line of 
steamers between Manchester and Boston, by the International 
Mercantile Marine Company, are now practically completed, and 
the first sailing from Boston will be on January 10th, to be con- 
tinued each alternate Saturday from both ports. The steamers, 
which are to be provided from the fleet of the Leyland Line, will 
be of 8000 tons deadweight capacity, of good speed, fully equipped 
for the accommodation of 600 head of cattle, in addition to other 
cargo, and also be supplied with refrigerators for the conveyance of 
perishable goods. ‘he New York, New Haven, and Hartwood 
Railway will have charge of the terminal arrangements at Boston. 


Tue twin-screw steamer Yamuna, built by Sir James 
Laing and Sons, Limited, of Sunderland, to the order of the British 
India Steam Navigation Company, Limited, was launched on the 
Wear, on Saturday. The vessel is intended for the passenger and 
cargo service between London and Calcutta, and is the largest 
launched on the Wear, measuring 527ft. over all, with a breadth of 
59ft. moulded, and a depth of 38ft. 4in. tothe upper deck. The 
vessel has thirteen bulkheads, ten of which are water-tight. For 
discharging cargo she has six hatches, worked by twelve derricks, 
each capable of lifting four tons, There are also two derricks 
capable of lifting 10 and 15 tons respectively, to be used for guns, 
locomotives, and railway carriages. 


REPRESENTATIVES Of the Liverpool Corporation Tram- 
ways Committee on Monday waited upon the Traffic Committee of 
the Mersey Docks and Harbour Board to submit a scheme for the 
transit of merchandise over the Liverpool tramways, and for con- 
necting the dock quays with the Lancashire towns in which tram- 
ways exist, or are in course of construction, thus yee nearly 
all South Lancashire towns with the port of Liverpool. The 
municipal deputation were met most cordially, and it was arranged 
that the Tramways Committee would supply further details in 
regard to their proposal, the Dock Board providing any information 
essential to outline a complete scheme, so that it may receive 
further consideration from both the Board and the Corporation. 


A Larran’s telegram from New York says that the 
most searching trials yet attempted of the new naval submarine 
boat Adder were carried out on Friday. She had already 
exceeded the speed requirements while running above and below 
water and awash of it. The final test was the discharging of a 
torpedo at an imaginery target set with flags, representing 150 
square feet of the most vital part of a warship. After a straight 
ahead submerged run of two miles with only three observations, 
taken at one minute intervals, the contractors undertook the more 
difficult task of running for a mile submerged, and turning without 
taking a further observation until approaching their mark, when 
they found a direct line for the finish, and submerged the boat 
again, The torpedo struck the mark 10ft.-from the centre, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


1A.—F. A. BRockHAUS, 7, Kumpfgasse, Vienna |, 
Katy anp Watsu, Limirep, Shanghai and Hong Kong. 
|. BoyvgAU AND CHEVILLET, Rue de la Banque, Paris. 
GERM. ANY.—AsHER AND Oo., 5, Unter den Linden, Berlin. 
F. A. BrockHavs, Leipsic ; A. Twerrunyer, Leipsie. 
INDIA.—A- J. ComBripGE AND Co., Railway Bookstalls, Bombay. 
JTALY.—LomsCHER AND Co., 807, Corso, Rome ; Bocca Faurns, Turin. 
JAP. AN.—KELLY AND WALsH, LiutrED, Yokohama. 
g. P. Marnvya anv Oo., 14, Nikonbashi Tori Banchome, Tokyo. 
ygstA.—O. Ricker, 14, Nevaky Prospect, 8t. Petersburg. ; 
8 AFRICA.—Wa. Dawson & Sons, Limitep, Bam's Buildings, Capetown. 
: Gorpow aND GorTcH, Long-street, Capetown. 
R. A. THOMPSON AND Co., 88, Loop-street, Capetown. 
J. ©. Jura AND Co., Capetown, Port Blisabeth, and Johannesburg. 
AUSTRALIA.—GoRDON anv Gotcu, Melbourne, Sydney, and Brisbane, 
R. A. THoMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt- , Bydney. 
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TO CORRESPONDENTS. 


@@ In order to avoid trouble and we And it necessary to inform 
ts that letters ay inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
— ee 


sa All letters intended for insertion in Taz Encinggr, or containing 

questions, should be accompanied by the name and address of the writer, 
Sea ae Oe SS le nee No notice 

of anonymous communi 

4 Wecannot undertake to return drawings or manuscripts; we must, 

therefore, request correspondents to keep copier, 


H. B. (Hastings).—Mr. Box’s books are quite trustworthy. 

ConTINENTAL.—You can get all particulars from the Yale Lock Company, 
10, Queen Victoria-street, London. 

F. C. (London).—We believe you can get what you want from J. and F. 
Howard, of Bedford, or from Barford and Perkins, of Peterborough. 

P. H. (Burslem).—The “‘ Electromechanische Konstruktionselemente,” 
which we noticed in our issue of October 24th, is being published by 
Julius Springer, of Berlin, The price is 2-40 marks for each series of 
drawings. 

8. B. (Market Harborough).—If you will take the trouble to look at the 
glass water gauge of a boiler with steam up, you will Jearn that steam 
is invisible. If it were not, you would see it in the upper part of the 
glass tube. 

C. J. H.—Apparently the instrument you have designed is what is 
known technically as a thermostat. It is used by chemists and 
brewers; for the heating of buildings; for incubators, and so on. 
‘Lhere are many forms on the market. 

InquirgeR.—For general mechanical engineering see Mr. Lineham’s book, 
published by Chapman and Hall; for pumps sce Mr. Blaine’s 
‘Hydraulic Machinery,” published by Spon; for steam see Prof. 
Jamieson’s elementary work, published by Criffin; for mechanical 
drawing—no book is much use, send the boy to a class. 

C, H. B.—In the course of the inquiry which followed the disaster, the 
question of gyroscopic action was, we believe, completely thrashed out, 
with the result that the effect is comparatively unimportant. If you 
will try for yourself with a bicycle you will find that deflection carried 
out slowly is carried out easily. A ship of any reasunable size cannot 
pitch or 'scend fast enough to set up heavy gyroscopic stress. 

S. M. (Walthamstow).—(1) Dozens of patents have been taken out at 
various times for systems of propulsion identical in principle with 
what you propose. No doubt they will work. The difficulty is to 
scheme a propeller that will not propel. Inventions are useless that 
will not give better results than the screw or the paddle, and these 
your idea will certainly not give. We advise you to make a search at 
the Patent-office Library before you go further. (%) There is no 
unba'anced pressure such as you suggest. 

J. E. 8. P.—No one can give you any information about wiring a build- 
ing to prevent gcho that will not be empirical, that is to say, each 
case must be dealt with separately. The wires are usually about 
No. 10 copper, drawn mcderately tight. In churches they are stretched 
singly across the chords of the side arches, They are also stretched 
across from clerestorey to clerestorey. It is impossible to say how 
many wires must be used. It is equally impossible to say beforehand 
whether they will do good or not. Fortunately it costs very little to 
experiment with wircs in reducing echo. 





ERRATUM. 

In the article on ‘ Paris Water Supply ” in our last impression, in the 
tenth line from the top and again lower down, the date 1903 should have 
been 1930. 

INQUIRIES. 
SAWDUST FUEL. 

Sir,—We are wanting an arrangement to fit to our steam boilers to 
enable us to burn sawdust and chippings and also to consume the smoke. 
We should esteem it a favour if any reader would recommend us to any 
firms who supply the apparatus. 


November 18th. A. K. anp Co, 





SMITHY FIRES. 

Sir,—Is there a smithy gas fire on the market that will give a good 
welding heat on W.I. scarfs 4in. square? If there is, how does it com- 
pare in economy with a smithy coke fire for the above class of work ? 
Perhaps some of your readers will kindly enlighten me upon the subject. 

Manchester, November 18th. Bona Five. 





ELECTRIC RADIATORS. 

Sig,—At the Paris Exhibition there was an exhibit cf artistic and 
cheerful-looking electric radiators. These tool: the form of a large rose, 
being circular im shape and being constructed of hammered iron and 
brass or copper, with coloured glass and with lamps inside, the whole 
standing on a pedestal. I shall be glad if any of your readers could 
forward me the names of the manufacturers, as the ovly radiators on the 
English market are those resembling gas stoves with white lamps. 
These have a very poor appearance compared with the radiators 
exhibited in Paris. 


Sheffield, November 19th. c. D. L. 








MEETINGS NEXT WEEK. 

Tue Raitway Cius.—Thursday, November 27th, Visit to the Great 
Eastern Railway Works, Stratford. Train 2.38 p.m. from Liverpool- 
street. 

INSTITUTE OF MARINE ENGINEERS.—Monday, November 24th, at $ p.m. 
Papers, ‘‘Standardising of Pipe Flanges;” ‘Ship Electric Lighting.” 
J. R. Ruthven (Convener, Papers and Discussions Committee), 

Tre InstiTuTION oF ELkcTRIcAL ENGINEERS.—Thursday, November 
27th, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, 8.W. Paper, ‘‘On Electrons,” by Prof. Sir Oliver 
Lodge. 

Society or Arts.— Monday, November 24th, at 8 p.m. Cantor Lectures. 
Lecture I. on “ The Future of Coal Gas and Allied Muminants,” by Prof. 
Vivian B. Lewes.—Wednesday, November 26th, at 8 p.m. ‘inary 
meeting. Paper, ‘Le Tunnel du Simplon, et la Nouvelle Ligne de 
Chemin de Fer Directe Anglo-Italienne pour lOrient,” by Dr. Gustave 
Goegg. 

Tae Institution oF Civit ENotnerrs.—Tuesday, November 25th, at 
8 p.m. Ordinary meeting. Paper to be discussed, ‘Electric Tram- 
ways,” by Charles Hopkinson, Bertram Hopkinson, and Ernest Talbot. 
Paper to be read, ‘‘ High-speed Electrical Generating Plant,” by Thomas 
Herbert Minshall.—Wednesday, November 26th, at 2 p.m., Students’ 
Visit to inspect the conversion operations in pro on the South 
London tramways. Assemble at the car terminus, east end of West- 
minster Bridge. 
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HEAT BALANCE IN THE GAS ENGINE. 


THE recent correspondence which has appeared 
in our pages under the above heading affords strong 
evidence of the renewed interest that is being taken 
in the development of the gas engine and in the 
elucidation of the mechanism of gas explosion. 
This may be attributed in part to the interest 
aroused by the report made by the Gas Engire 
Research Committee of the Institution of 





Mechanical Engineers, and in part to the enormous 
growth of the motor car industry. As regards the 
latter, although it is true that oil and not gas 
engines are used for propulsion, yet, since the oil is 
first vaporised into a gaseous or semi-gaseous con- 
dition, and, further, because the behaviour of oil 
vapour itself has been but little inyestigated, it is 
customary to regard a difficult point cleared up in 
gas engine work as being an advance for oil engines. 
To find an analogy to the recent growth in the size 
and power of gas engines one has to look to the 
progress of the dimensions and tonnage of steam- 
ships, and in both cases alike it is impossible to say 
what the final limit of size will be. But, in spite of 
the strides the industry has recently made, there is a 
great lack of exact knowledge— knowledge that would 
be of the utmost practical service—among those who 
are best in a position to avail themselves of it. 
With this lack of knowledge there is that lack of 
enterprise, the most recent example of which is 
given in Captain Longridge’s interesting paper 
before the Institution of Mechanical Engineers. It 
is not necessary to carry our memories many years 
back to remember a time when there was even less 
of precise scientific knowledge in the proper quarter 
than at present. The fresher ideas which first 
found expression in Ayrton and Perry’s classical 
paper read before the Physical Society in 1885 acted 
as a mental tonic, and since then a school of 
students of the practical thermodynamics of the 
gas engine has been founded and much has been 
done. Four years ago Professor Perry’s charac- 
teristic volume on steam, gas, and oil engines was 
published, and in it was given the modern, exact, 
and scientific, but thoroughly practical treatment of 
the problem of heat balance in the gas engine. The 
welcome which this book immediately received 
from engineer and physicist alike is one of the 
happiest auguries for the future. 

Owing to the considerable difficulty of the subject 
much confusion of thought has existed in the past, 
and exists still. It is, therefore, useful to review 
the fundamental facis relating to the matter. Ina 
modern gas engine, out of every 100 units of energy 
liberated during explosion, 40 units go straight 
away to the water jacket carefully placed to receive 
them ; 40 more are rejected with the waste products 
during exhaust, and only the remaining 20 are con- 
verted into useful work done on the piston. Only 
20 per cent. of the energy contained in the fuel is 
converted into work. In the case of the Diesel 
engine experiments have been published showing 
38 per cent., but it is in any case absolutely im- 
possible to get 100 per cent., even theoretically, 
unless the lower limit of temperature were the 
absolute zero of the temperature scale, and that is 
naturally out of the question. It is useful to bear 
these figures in mind when considering in detail 
what is found to occur on the actual explosion of 
the gaseous mixture. The amount of thermal 
energy in a given gas and air charge is well known. 
Within limits the specitic heat of the mixture is also 
well known. It is, therefore, very simple work to 
calculate the maximum of temperature attainable. 
This has often been done. It is not difficult 
to find the maximum of temperature actually 
attained. It may be calculated from the ordinary 
laws of the behaviour of gases, and recently it bas 
been experimentally measured by Professor Burstall, 
In every known case the temperature really attained 
is found to be only about half of the temperature as 
calculated, and this is the case for the most diverse 
gases, mixtures, and dimensions of cylinders. The 
problem is, what becomes of the remainder ? This 
problem has proved itself very difficult of solution, 
and to name the famous engineers and scientific 
men who have worked at this matter would be to 
fill this column. It is well known that this 50 per 
cent. of energy apparently suppressed is not finally 
made away with in the texture of the gas itself, for, 
if it were, it would be impossible to make a balance- 
sheet of the energy known to be liberated, and we 
have been careful to point out that it is just this 
balance-sheet about which we really have exact 
information already. Several experimenters have 
analysed such explosions by using closed pistonless 
metal cylinders; for example, Mr. D. Clerk and 
Mr. Grover. So far as books upon this subject 
are concerned, the latest word, in point of time, is 
given in Professor W. Robinson’s book on “ Gas 
and Petroleum Engines,” just published ; but it 
will be seen from the concluding pages of this work 
that we are taken very little nearer a solution than 
we were sixteen years ago. We still have the same 
four apparent sinks of energy—cooling, dissocia- 
tion, variable specific heats, and after burning. Ii, 
however, we may judge from papers read before 
engineering societies—the material for books of the 
future—there is evidence of some further progress. 

The Institution of Mechanical Engineers Research 
Committee’s report makes use of a variable specific 
heat, and what fraction of energy is left over unac- 
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counted for, after a calculation on these lines, is attri- 
buted to the cooling effect of the walls. From the 
recent ventilation of the matterin our columns,itseems 
that this procedure has a logical foundation, and is, 
indeed, probably the correct and final solution— 
namely, that of the explosive energy liberated 
some three-quarters are really contained in the gas 
at maximum témperature, the remainder going to 
the walls during the time of explosion. So far so 
good; but it is necessary to emphasise the fact 
that until there is some solid basis on which to 
work in these matters it is impossible for engineers 
to obtain that scientific guidance for which they 
naturally consider themselves entitled to look. 


MR. WATTS’ CRUISERS. 


Sucn details as have appeared of the Duke of 
Edinburgh, the first cruiser designed by Mr. Watts 
in his new post of Chief Constructor, R.N., serve to 
give a very fair idea of the new type; and it is 
interesting to note the unanimous chorus of approval 
with which naval men have greeted the vessel. As 
a class, naval officers are not wont to be very lavish 
of praise for new designs; there is always in their 
minds that ideal warship which can never be 
reached, with which all new designs are compared, 
towards which all designs are compromises. That 
the Duke of Edinburgh should appeal to these 
critical ones as “something really good” is, there- 
fore, a very big laurel wreath on Mr. Watts’ brow. 

The integral feature of the new type is the arma- 
ment, made up of 9-2in. and 6in. guns. In the 
former the chief novelty occurs, for, instead of the 
regulation two or four, there will be six of these 
most useful guns. To the Navy the 9-2in. is much 
what the 4-7in. isto enthusiasts ashore—that is to say, 
it is the ideal gun. The 7-5in., though its shell is 
double the weight of the 6in. projectile, though its 
penetration is, for its size, excellent, is emphatically 
a gun that is neither one thing nor the other. . A 
200 1b. shell is altogether too heavy for manual 
power alone, therefore the 7:5in. can never come 
into the same category as the 6in. gun, which occu- 
pies a particular place on account of the ease with 
which it can be handled. If the aid of machinery 
has to be invoked there is no reason for special 
economy of weight in the piece to be fired, that 
is to say, a 9-2in. weighing something under 30 tons 
is to be manipulated quite as quickly and easily as 
a 7‘din. of 15 tons. On trial it is true the lighter 
piece has been fired more quickly, but under strict 
service conditions it is reckoned that the 9-2in. can 
be discharged at practically the same rate—two 
rounds a minute being easy to maintain, while one 
a minute can be kept up for a very long period. 
This, be it remembered, with a piece that is little 
inferior to the 12in. in penetration and infinitely 
easier to handle. In actual practice we may say 
that its penetration will be usually as valuable as 
that of the big gun proper, because in all ships as 
now constructed the principal armour is of two 
grades, thick and medium. At modern battle 
ranges, with normal impact almost an impossi- 
bility, thick armour seems likely to defy both 12in. 
and 9-2in guns, while either piece has the medium 
armour at its mercy. The difference in the bursting 
charges of armour-piercing shells may be negligible ; 
in neither is it great, in neither is the burst likely 
to do so much harm as the act of penetration will 
do. It is the bits of armour carried off from the 
back, the splinters of backing, and the showers of 

bolts, that will wreak such havoc. The bursting 
charge of an armour-piercing shell spends itself 
mostly on the shell, and at the best only adds a 
few more pieces to the rain of “ bits.”’ 

So far as can be gathered, Mr. Watts, in the 
Duke of Edinburgh, works out a glorified and 
greatly improved O'Higgins, with a French disposi- 
tion of heavy pieces. Two are to be carried, one in 
each turret fore and aft, and two on each broadside 
amidships, as in the King Edward VII., and so 
doubling this part of the O’Higgins arrangement. 
This will bring four 9:2in. to bear on either broad- 
side from isolated positions and three end-on. To 
back up this very heavy cruiser fire there will be 
ten 6in. guns behind a continuous wall battery— 
again asin the King Edward VII.—two firing ahead 
and two astern. The usual complement of 12- 
pounders will fill the space usually devoted to 
superstructure. 

In the matter of armour a complete 6in. belt is 
spoken of, the 4in. belt of our County class being far 
too thin. This, it may be remembered, was officially 
announced as decided on some time ago in conse- 
quence of the results of firing at the Belleisle. 
Probably, therefore, the Duke of Edinburgh class 
really represents some of those new cruisers 
originally destined to be of 10,000 tons odd, with 
4in. belts. 


faith in the Fatherland. 
where; those in existence were extended; every- 
thing that could facilitate the processes of manu- 
facture was provided. 
undertakings cost a great deal of money, and this 
As the new ships will be of 13,000 tons, | seems to have been mainly supplied by the banks. 


taken place. Without the armour problem it would 
probably have done so, for ugly and persistent 
rumours fly round that the County class.is going to 
be a huge failure. The lines of these ships are 
excessively fine, and in seeking this fineness it is 
said that stability, if not actually endangered, has 
been reduced to a very narrow margin of safety. 
So far there has been nothing to give much colour 
to these rumours; but we have only to look at the 
ship to realise that they are the Ultima Thule in 
the direction of fine lines, and that much “stiffness” 
can never be theirs. In the Duke of Edinburgh, on 
the other hand, it is stated that the stability is going 
to be of a very high order. So, too, will the speed 
be. The 24,000 indicated horse-power is designed 
to produce a steady 22 knots, with a spurting power 
up to 25 knots. In these days of 18 and even 
19-knot battleships anything under 22 knots is of 
very little use to a cruiser. The battleship has set 
the pace, and unless the cruiser can keep well ahead 
of whatever the battleship touches, her raison d’étre 
will be gone altogether. 

Just at present cruisers as a whole lack this 
essential qualification. More than once in recent 
manceuvre operations battleships have had to do 
their own scouting, because there were no cruisers 
appreciably faster than they were themselves, some 
cruisers, indeed, being slower. As time goes on 
such battleships will multiply, and dozens of 
cruisers have to be written down obsolete in conse- 
quence. Hence the urgent need to us of cruisers 
well ahead of any battleship in speed. Cruisers 
have been called the cavalry of the sea. As cavalry 
on land have had to be modified in order to be 
worth continued existence, so have cruisers on the 
sea. This modification is shaping to an increase in 
armament at well as in speed, and in this respect 
the Duke of Edinburgh leaves nothing to be desired. 
Indeed, it is interesting to note that her gun power 
is considerably in excess of that of the Renown—a 
fairly modern vessel, rated officially as a first-class 
battleship. Verily, the line of demarcation between 
battleship and cruiser is growing extraordinarily 
thin, even without Colonel Cuniberti and his 22- 
knot battleship. 


THE GERMAN TRADE CRISIS. 


In Germany there has existed for some time a 
Commercial Treaties Association. It is said that it 
represents no fewer than five millions of individuals 
who are supported by German manufactures and 
trade. Although nominally the object of the asso- 
ciation is to promote the establishment of treaties 
favourable to Germany, it really extends its range 
of operations to most trade questions. Recently it 
sent in a memorial to the Imperial Chancellor 
which we can heartily commend to the attention of 
certain well-meaning but wholly mistaken people 
in this country. The memorial is in many respects 
so important that our readers must pardon us for 
recalling statements and arguments which were 
held to be of sufficient weight to influence the com- 
mercial development of this country, if only they 
were regarded with that respect which it was 
claimed they deserved. It was asserted that Great 
Britain was going to destruction because Germany 
was developing her productive powers on a gigantic 
scale ; and that this development was the result and 
output of a splendid system of technical education. 
No words were adequate to define the iniquities of 
the manufacturers and workmen of Great Britain. 
For the most part the advocacy of German methods 
came from men who really know absolutely nothing 
of the conditions under which manufacturing pro- 
cesses of every kind are carried on all over the 
world. We have done all that lay in our power to 
put events in their true light, with, we fear, very 
little result as far as the apostles of continental 
light and leading are concerned. The memorial 
which has been presented to the Imperial Chan- 
cellor may perhaps be more successful. 

It is tolerably evident to most people that unless 
a manufacturer or a manufacturing company 
has either money or credit, it is impossible to 
extend works, buy new machinery, or put down 
improved plant. Now, those who are best 
acquainted with the commercial life of Germany 
know that she is far from being rich. However, one 
of those waves of enterprise which overrun a 
country now and then sprung into existence. It is 
not easy to say in what it took its origin—possibly 
in protective tariffs, possibly in emulation of the 
United States or of England, possibly in a great 
Works were put up every- 


But these magnificent 
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banking system of Germany has been extolled - 


infinitely superior to that of Great Britain. Ryo 
German banking, we have been told, was so 
because it was the result of technical education 
When the works were ready they began to produge 
Nothing was lacking to attain success but ur. 
chasers. They did not come. The whole moyo. 
ment was wholly out of proportion. It would have 
been about as Ta to praise the authors of 
the South Sea Bubble as to hold up German 
manufacturing speculation to us as an example to 
be followed. In a little while the end came. The 
banks demanded repayment; they did not get i 
To use a homely simile, the brokers were put jp, 
Forced sales were made. German iron was a dryg 
in the market. The nation could neither buy no; 
sell to advantage. Happy was the firm that coulg 
weather the storm. The facts cannot be better put 
than they are in the following extract from the 
Commercial Treaties’ Association’s Memorial, for 
which we are indebted to the Times of the 14th 
inst.:—“ For two and a-half years the whole 
economic life of Germany has been in a condition 
which bears the character of a crisis. Although 
this crisis did not originate solely in the uncertainty 
with regard to commercial policy . . . . that 
uncertainty has, nevertheless, beyond the possibility 
of a doubt greatly contributed to intensify and 
prolong the ‘crisis. A_ satisfactory state of 
things will not be restored until the element 
of stability and security has been introduced 
into our commercial relations with foreign 
countries. For, notwithstanding the considerable 
export trade which is still conducted under the 
protection of the existing treaties of commerce, 
German industry in its most productive branches, 
is suffering from want of employment in a high 
degree, from widespread want of work for those 
whom it employs, and from reduction of wages, 
The spirit of enterprise is practically extinct, new 
plant is hardly anywhere being acquired, and manu- 
facturing premises are hardly anywhere being 
extended. Moreover, the efforts of employers at 
least to keep their works going have resulted, 
especially in the case of syndicated industries, in 
the exportation of large portions of their productions 
at unprecedentedly low prices—a procedure which, 
if it were to last much longer, must inflict the 
gravest damage upon the German economic body 
and entail consequences which would exercise a 
prejudicial influence for decades. The present 
melancholy situation has, therefore, a significance 
which is not merely transitory, but which is of 
decisive importance for the whole future of Germany 
as a world Power.” 


The remedy suggested is the fixing for a term 
of years of treaty relations with other countries, 
so that some certainty of trade may be secured. Much 
importance is attached to this requirement, for it is 
argued that the existing depression is due to in- 
ability to make forecasts in any department of trade. 
Furthermore, Protection is wanted, if for no other 
purpose, then to be used as a weapon against those 
who maintain hostile tariffs. There is not asyllable 
said about technical education. It is admitted asa 
matter requiring no comment because it is so 
obvious, that the conditions which affect the develop- 
ment of trade have in the main nothing to do with 
education one way or the other. The best appointed 
works and the most recent developments in science 
cannot in themselves make a market. Technical 
education may produce a machine which will 
manufacture hammer heads for a few pence a 
dozen, but unless a demand exists for countless 
dozens of hammer heads the money sunk in the 
purchase of the machine is wasted. This apologue 
embodies a truth which is very well understood by 
most manufacturers in this country. When money 
is not too plentiful, and not too easily obtained, the 
manufacturer will consider carefully just how far 
it is advisable to augment his producing power. In 
Germany money was for a time readily to be 
had. It was freely spent, with a result which 
we placed before our readers nearly two years 
ago. Germany had plenty of value, and no 
ready money. It was all sunk, and, as events 
have proved, sunk in unremunerative invest- 
ments. It is possible—indeed, most probable 
—that reaction will set in and trade will improve in 
Germany; but to talk of the future in this way is 
cold comfort to those who suffer in the present. 
The whole position constitutes a splended object- 
lesson for the amateur trader. We fancy that he is 
learning, for there has been within the last few 
months a notable lack of references to Germany as 
an exemplar for Great Britain. It will not be out 
of place to point out that something of the same 
kind has been in progress in the United States, due, 
however, mainly to the influence of a comparatively 
small group of dominant financiers. Although 
America is a new country and possesses immense 








it is obvious that an entire re-designing must have 
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better off than Germany, the situation is full of risk. | 
Fa afew weeks the value of American securities | 
it fallen in Wall-street one thousand millions of 


dollars. 
——_—__ +e —_ -—— 
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LATE AGAIN. 


Ir is impossible not to derive satisfaction from the fact | 
made evident by Lord Cranborne’s reply to an inquiry in 
the House by Sir Alfred Hickman on Monday that the 
American contractor who undertook to erect twenty-seven 
pridges for the Uganda Railway within seven months has | 
signally failed to keep his promises. Our cousins and their 
jrampeters in this country have made so much capital | 
out of the rapidity with which work is executed in the | 
United States, and the appalling slowness of British 
makers, that every scrap of evidence to the contrary is | 
to be welcomed by those who still retain their confidence | 
in the British engineer. The actual facts, as given by 
Lord Cranborne, are worth putting on record. The order 
was given in December, 1900, for twenty seven viaducts, 
which were to be constructed and delivered within forty- 
six weeks, and that “ actual erection was to be completed | 
within seven months from the date on which the chief | 
engineer should report that he was ready for the 
contractors to begin work. This he did on Decem.- | 
ber 20th, 1901, and the viaducts should, therefore, have | 
been completed by July 19th, 1902. Thirteen of | 
these viaducts had already been taken over from the 
contractors.” As this statement is unfortunately a little 
vague, leaving some doubt as to whether the delay | 
is due to the chief engineer being late in his preparations 
for the erection of the bridges, we have made careful | 
inquiry, and we are informed that everything was in 
readiness for the viaducts in time, and that the contractor 
is responsible, as far as the engineers of the line are 
aware, for the delay in erection. The conclusion of Lord 
Cranborne’s reply is to be noted. “ Penalties to prevent 
delay were provided in the contract in the usual manner, 
but no decision could be come to in regard to enforcing | 
them until the works were finished, and the circumstances 
under which the delay occurred fully considered.” There 
is room for another question by Sir Alfred Hickman here. 
We trust that in the future the Government will remem- | 
ber the failure of the Americans in Uganda, and the | 
success of British engineers with the Colenso and Frere | 


bridges. 








DOCKYARD NOTES. 


* Tue new small cruisers of the Scout class will carry ten 
12-pounders by way of armament—a distinct improvement on 
the eight 4in. of the Pelorus class, as the 4in. carries too | 
light a shell to be appreciably more hurtful than the 3in. | 

, and is by no means so perfect a weapon. Anything can 
be done with a 12-pounder, and very few misses should occur 
with it against a ship. We are sorry to note, however, that 
two will be on the forecastle and two on the poop. This is 
an old error in gun mounting that crops up ever and again in 
our cruisers. No one afloat believes in it, because what puts 
out one gun must put out the other. Except for bow or 
stern fire one of the guns is always wasted, or nearly always, 
and the possible advantage that one hoist can serve the two 
guns is a very doubtful practical asset. Experience indicates 
that the hoist to serve one gun satisfactorily is not yet 
invented—that is to say, there is no form of hoist to be abso- 
lutely relied on to serve fast, and also not to get out of order 
quickly in action. We doubt if many electric hoists will 
survive the first shell. 





THE cruiser is to carry 165 tons of coal normally and 
380 tons maximum. She will have a l}in. deck on the 
slopes and fin. on the flat. There will be two above-water 
torpedo tubes. Other details have not yet been made public; 
but, all told, it appears that the new vessels will be ‘‘ torpedo 
gunboats’ brought to date. It also appears that, save for 
speed, they will duplicate ships already existing in foreign 
navies, The ‘‘ create a new type”’ of the estimates speech 
last year seems to be merely “ parliamentary.’’ The old 
catcher called Scout that we already possess was built for 
identical purposes. She has never been of any use, the new 
craft may be equally useless, or turn out to be but bad 
weather destroyers. For this indeed they should be singularly 
useful; and very possibly such an idea is at the back ot 
the design. In any case they must—no matter how bad 
they may possibly prove—be glorious improvements of the 
— screw sloops’’ with which the Admiralty has played so 

g. 





Tue Flora will be commissioned at Devonport next month 
fo replace the old Phaeton on the Pacific station. The 
Phaeton, which is an obsolete cruiser of the days of 

partial deck protection,’ will then — let us hope— 
¥ = the scrap heap. She is of no service for modern 








oon Arethusa, sister to the Phaeton, is to be relieved by the | 
‘ etis. The Arethusa is to be used as a gunnery tender if | 
ound suitable, otherwise she will be struck off the list at an | 
early date, 


Tite Russian squadron in the Far East is shortly to be | 


reinforced by the Retvizan, Pobieda, Diana, Pallada, | 
Rey and Aurora, The ships will, it is reported, touch 
nglish waters to coal and so forth. 











_ Tae Centran Lonpon Ratway.—Mr. P. W. D’Alton, M. Inst. 
Rail’ has resigned his post as engineer of the Central London 
Kerr 2 , and has accepted an important position with Dick, 
Year “ Co., Limited. The change takes effect in the New 
‘hac rok 9e. the two years that Mr. D’Alton has had control of 
Contra as pve station, sub-stations, and rolling stock of the 

itral London Railway he has effected important improvements, 





Which have made f i i icienc 
in a marked degre - economy in working and promoted efficiency 


STEEL 





WAGONS FOR THE MIDLAND RAILWAY 


LEEDS FORGE COMPANY, LIMITED, LEEDS, ENGINEERS 


COMPANY 








COMPLETE WAGON 


THIRTY-TON STEEL BOGIE COAL WAGONS. 





In our issue of July 11th, 1902, brief reference was made | 


to the order placed with the Leeds Forge Company, Limited, 
for a number of 30-ton all steel bogie wagons for the Midland 
Railway Company. This order has recently been completed, 
and the wagons are now being utilised for the conveyance of 
locomotive coal. They are 39ft. long over buffers, 8ft. wide 
over all, and 8ft. 2in. high from the rails, the inside dimen- 
sions being 36ft. by 7ft. Gin. by 4ft. 4in., and with a tare 
weight of 13 tons 2 cwt. To facilitate unloading three doors 
on each side are provided, whilst the wagons are fitted with 
powerful hand screw brake acting on all wheels, the brake 
being applied or released from either side. The underframes 
and bogies are constructed throughout of 
Fox’s patent pressed steel frame plates ; 
but, notwithstanding, the wagon is so 
low in tare weight, it has not been ob- 
tained to the detriment of strength and 


| efficiency, this fact being very conclu 


sively proved by the results of the severe 
tests to which one of these underframes 
was some months ago submitted. The 
vehicle was loaded with 90 tons of steel 
plates, 83 tons of which was distributed 
over the full length of the wagon, and 
the remaining seven added to the centre. 
Under this load, which is three times the 
maximum working load, the underframe 
showed the slight deflection of jin. at 
the centre, whilst on the load being re- 
moved there was absolutely no permanent 
set or injury to any part. Unlike many 
other wagons—chiefly of American con- 
struction—the wagons constructed by 
the Leeds Forge Company are not built 
without underframes, and thus having 
to depend on the side of the wagon to 
support the load, as it is considered that 
these sides have enough to do to retain 
the load laterally without being required 
to take the luffing and loading and other 
strains. The underframes have only 
about one quarter the number of pieces, 
as compared with those comprised in a 
frame built up of rolled sections, and there 
are thus comparatively very few joints 
and rivets, the cost of repairs and main- 





HIGH-SPEED ENGINE. 


Tue engine illustrated below is of the high-speed, com- 
pound, single-acting type, and one of the main feature 
about it is that there are no valves in the ordinary sense of 
the term. The steam is admitted to the respective cylinders 
in the following manner :—The boiler steam enters through 
the ports A A, along passages B B, and through ports C, into 
the high-pressure cylinder D. When the high-pressure piston 
has moved so far down that the top edge of the ports C are 
level with the bottom edge of passages BB, steam is cut off 
from the high-pressure cylinder, and when the same piston 
has moved on down so far that the top edge of ports E E is 
uncovered, steam is admitted from the high-pressure to the 
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tenance thereby being considerably re- 
duced. The visits of English railway 
officials to America has recently called 
attention to the adoption in Great 
Britain, for certain classes of traffic, of 
the ‘‘ high-capacity ’’’ wagons. But it is 


- 


| a singular fact that the construction of this class of rolling 
stock has for some years been a leading feature in the opera- 


tions of the Leeds Forge Company, and that the original 
drawings and machinery were sent from Leeds for making 
the first pressed steel cars in the United States. 








Tue Taff Vale proposals for next session are to be for 
improving connection with Cyfarthfa and Aberdare. 
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GOODFELLOW HIGH-SPEED ENGINE 


| two low-pressure cylinders through ports E E until the high- 


pressure piston has reached the same position on its return 
stroke and closes the ports EE. Expansion takes place in 
the low-pressure cylinders until the edge G of the high- 
pressure piston has uncovered the bottom edge of ports HH, 
when exhaust takes place round the high-pressure piston and 
out of ports J. 

It will be noted that on the top of the trunks there is 
always sufficient pressure to keep the working parts under 
compression, so that a very high rate of speed can be obtained 
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without resorting to special devices, such as cushions, dc. 

The method of admitting steam to the cylinders as 
described is one that dispenses with excentrics and rods, 
whilst the governing of the engine is effected in a very ome 
manner by means of a twist valve which works inside the 
high-pressure trunk. This valve so acts upon the steam that 
the point of cut-off is made either sooner or later, according 
to the load. 

By the arrangement of the pistons, it is impossible for any 
water to lodge in any of the cylinders, as the tops of 
the pistons are so arranged that any water collecting is 
readily drained away. All the main working parts are 
enclosed, and the bearings are lubricated on the splash 
principle. The engine is made by Benjamin Goodfellow, 
Limited, of Hyde, Manchester. 








LETTERS TO THE EDITOR. 
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BRITISH TRADE AND AMERICAN METHODS. 


Str,—The Midland district fairly represents most trades in 
connection with iron industries, therefore it may be used as an 
indication of what the general trade throughout the country is. 
If it be taken as a standard, based upon what is seen and known 
to be facts, then a few months’ close contact with the Midland 
manufacturing districts enables more than a gues: to be made as 
to the present condition of trade and its future prospects. The 
present can be measured by two standards. Firms who are fu'l 
up with work complain that the small profits too frequently are 
nearly as bad as having no work ; indeed, many firms consider the 
acquisition of orders, at present prices, to represent actual loss, 
but they are constrained to accept them for the sake of future 
trade at better prices when the good time comes. 

Not many firms boast of full trade even on poor paying lines ; 
the majority are, unfortunately, unable to utilise the capability of 
their works to more than one-third to one-half of their usual 
standard. In the “rough” manufacturing works the enforced 
idleness of the greatest part is evident to the public eye; 
consequently, the fact of dearth of trade is patent to the outside 
observer. 

There is a section of the British public ever on the look cut for 
such evidences as are indicative of the backward condition of our 
methods, whereby Germany and America are enabled to cut us out 
of the world’s markets. No one questions the need for improved 
methods—none are more alive to the necessity than our own manu- 
facturers ; but they reason that many things are possible, yet not 
expedient. British needs are as wide as other countries’ neces- 
sities—perhaps more so. Our home trade is measured by the 
extent of the nation’s requirements—by nothing more or less. 
The mistake has been made in too slavishly seeking to apply 
American methods, based upon large demands, to our par- 
ticular needs. The action of the Democratic party in America 
who have called attention to what they consider to be the 
iniquitous method adopted by the Trusts in making the American 
people pay full rates for home consumption, whilst the foreigner 
is supplied with the same goods or material at prices as much as 
60 per cent., and more, below the market rates of their own 
country, is proof of the statement that British enterprise has 
been surprised into copying methods which are now found to 
be inimical to the interests of the very people they were intended 
to benefit. 

The position taken up by American and German capitalists is 
proved to be unsound. The ‘wild cat ” schemes of standardising, 
specialising, and monopolising particular branches of trade have 
done universal harm; they have not done good, even to the 
nations who gave them birth. The outcry has commenced— 
shareholders view the gigantic octopuses, represented by colossal 
works filled to overflowing with every conceivable tool likely to 
save ten minutes’ extra labour, as some of the possible things which 
have already proved themselves to be most inexpedient, because 
the capability of the plants is altogether beyond the requirements 
of every-day need. ‘l'o keep these gigantic concerns in full work 
means the manufacture of more material than the home trade can 
utilise. Smaller plants, equal to filling the home demands, would 
benefit the country and give the shareholders a dividend ; the 
larger plants means a large amount of work at an actual loss, and 
no dividends. These are some of the methods Britain has been 
copying tono useful purpose. British trade and American methods 
eannot be made to fit. The country and its requirements are 
unsuited to it, even if we leave out humanising influences. Take 
the case of the railways. How is it possib!e to meet the needs of 
such a district as the Midlands, with manufacturing towns only a 
few miles apart, by 30-ton trucks and other such-like devices’ In 
ew with a 2000-mile run, it is possible ; here it is impractic- 
able. ~~ 
When we have made the most of our numerous canal systems, 
and exhausted the possibilities of our present railway methods of 
transportation, then we may adopt some other nation’s plans, if 
they can be made to fit our circumstances. It is quite possible to 
make anchors and chains by machinery, but to make it pay we 
should require the trade of the world. 

America tried to capture the cycle trade of Britain, and failed. 
Her gigantic trusts may stagger humanity ; but if we let her keep 
it when the crash comes she will be at the bottom. A nation 
where manhood strength is sapped at forty years of age, only 
requires time to reap the whirlwind, which Britain need not wish 
tocopy. Reasonable attention to business—the employment of 
plenty of matured brains—the use of the proper machinery where 
the demand is equal to the output. Some attention to the bring- 
ing up of aclass of universalist mevhanics, after the best mill- 
wright stamp, would enable almost any class of work to be taken 
up with a chance of successful result. The subject of specialising 
the details of manufacture needs even more attention than is given 
to it at present; but the line should be drawn when specialist 
workmen are made, by not confining them to one speciality. The 
training of such men to become experts in a few things would tend 
to equalise the strain in getting work through, when, as it some- 
times happens, that orders run upon a particular line of specialisa- 
tion, then it is possible to change over from one class to the other 
with the same men, thereby ensuring constant employment to a 
competent staff, whose interests would always fit in with the 
prosperity of the firm employing them. These are not, perhaps, 
American methods, but they belong a little to the past, a past 
which has made British work pre-eminent over the whole world. 

If Germany and America have made mistakes in building up 
works of such magnitude that they are bound to find unremunera- 
tive markets for their surplus products, it does not follow that we 
shou'd copy them; but there seems no reason why we should not 
seek protection by levying upon such imports an amount equal to 
raising the price to a fair market value. In the present spirit of 
suffering, foreign shareholders and their respective countries 
would be glad to see some such like actiontaken. At the present 
time surplus output from Germany in steel castings is being thrown 
into the country at prices which the home manufacturer finds it 
impossible to compete with. We can scarcely blame the foreigner 
for this ; but we do blame our responsible Government buyers for 
assisting in the task of destroying our home trade by participating 


in unfair competition which assists the importation of goods at an 
uaofair value. 

British trade must be carried out by British methods suited to 
the size, condition, and necessities of our own country. Take 
advantage of every countiy’s knowledge as a means of improving 


seek to line up what we learn with the conditions we know we 
must fulfil, then British trade and home interests will benefit, as 
they have done in the past, because our products can stand the 
test of time, whilst our prices may and can be such as will meet 
approval and acceptance from foreign buyers. J. B. 





“Too GOOD.” 

Str,—Your leading article on ‘‘Colonial Markets,” in your 
issue of November 14th, may be written up to the text given above. 
**Too good ” is really in many cases the fataldefect from a business 
point of view of maby British manufacturers, and the newspaper 
writers, although at sea, are not so very far from the mainland. 
Take windmills for pumping, in connection with a tube well, A 
very cheap and substantial American machine, upon which a south 
coast British firm has built up a good business, is not only well 
eee without polish—but there is no ‘‘upper gearing ” to 
oil. 

The ‘‘tail” is pivoted to the head casting, and the governing of 
speed or throwing out of action is done ee the tail more or 
less lel to the plane of the vane wheel by méatis of a rope 
leading to the foot of the tower. The whole is cast in one 
piece, and there is no machining required except the bearing for 
the wheel shaft, and the guide for the pump rod, and the pivot 
hole for the tail, and, of course, a few k bolt holes. The 
ordinary British mill is of a substantial make, requires a lot 
of fitting, and is consequently costly; often has a deal of 
gearing, both worm and tooth, or mtifically curved sheet iron 
vanes, when, even allowing a greater efficiency to the scientifically 
designed mill, a larger mill of a cruder class will cost less, and do 
the same work. 

Another point is that of the importers’ discount. Before the 
South African or any other market can be attacked successfully, our 
prices must be reduced below the prices paid by the importers to 
other firms. An importer—machinery Wee steck those 
articles which return him the best profit. Itis nothing to him that 
a 10ft. English mill will do the work that America requires 12ft. 
for, if he finds that by selling American millshe can make 10 per 
cent. profit, as against 9 percent. by selling a superior article at the 
same retail price. No one, whether agents or otherwise, will 
perform the best service unless they get the best pay, and it isa 
refusal to nise this fact in the past that led to the present or 
recent past “‘ Ca’ Canny ” trade union policy. 

A market rate of wages implies a market rate of work, and the 
same principle must be recognised when trying to induce a free 
agent to sell or to stock our goods. ‘‘Too good” applies in many 
cases. It is not a long time since, in the course of a discussion on 
colonial bridges, in your pages, a chief draughtsman, hailing from 
Liverpool, ted that the superiority of the British, as 
distinguished from the American system of work, lay in giving a 
designer a chance of exercising his ingenuity in designing new 
types, and of stamping his own individuality on each job. He lost 
sight of the fact that the owners are in business to make money, 
not for experimental amusements or to provide their staff with 
facilities for such. ‘The making of experiments without prospect 
of a money return is wasted energy as far as a manufacturing 
concern is concerned. You remark that it is sometimes necessary 
to repress the desire to do really high class work. Thisis very true, 
and equally difficult in many cases. Itis not very long since I was 
instructed to re-design a certain patented automatic ee for 
switching in electric transformers in accordance with the load. 

My instructions were :—‘‘ A loss has resulted on each switch 
made. The thing is stuck away into a cellar where nobody sees 
it, and paint is quite good enough instead of lacquer and polish.” 

My efforts to make a cheaper design were, however, futile, since 
every point was judged by a French brass finisher on the score of 
appearance. Round bases, left from the sand and painted, and 
into which the spring contacts were sweated and riveted, were 
objected to.“ ven’t come down to that class of work as yet,” 
said the owner of the factory, The result of paying attention to a 
number of unimportant points where “finish” would have an 
zsthetic value was that the new design proved even more expén- 
sive than the old one, was more elaborate, and would certainly do 
its work very little better, if at all better. This occurred within 
the last year, and the factory in London, not five miles from 
Charing-cross. 

Such work as this is common in this country, and therefore we 
lose trade, and no amount spent on technical education will enable 
us to undersell the Yankee, until it is realised that a piece of 1 /,in. 
rolled Kirkstall shaft is quite good enough to ran unmachined as a 
vertical shaft in a veldt windmill, and is much cheaper than the 
same shaft turned down to lin. At the same time technical 
education is a good ing in its proper place. I would apply it, 
say, to Lord George Hamilton and the chairman of the East 
Indian Railway Company. The particular branch of science 
useful to them weuld probably be ‘industrial economics.” We 
might then cease to hear of ‘‘Baldwin’s” building the Gokteik 
viaduct by virtue of superior experience in bridge building, or of 
earlier delivery of German locomotives as compared with British, 
before the said German locomotives are in steam. 

In a Spanish sense the word ‘‘locomotives” may often be applied 
to so-called ‘‘leaders.” As regards ‘‘oiling” a windmill, surely 
rings on the shaft are good enough for that purpose when good 
enough for a heavy fast-running dynamo bearing. 

For rough shafting, Kirkstall rolled bars, as soid twenty years 
ago, were good enough, and often used for that purpose. 

27, Clifton-gardens, November 15th. Gro. T. Parpor, 





THE SOO CANAL, 


Sir,—The article on the ‘‘Soo” Canal in THE ENGINEER of 
October 24th gives evidence of a decided confusion of ideas, which 
is easily accounted for by the number of canals at ‘‘the Soo.” The 
rticular new canal described in the article was not built by the 
ominion Government—since it is a United States territory, and 
it has nothing to do with navigation or commerce—since its only 
outlet is through the turbines of the power-house or over an over- 
flow weir. The Sainte Marie River—or Saint Mary’s River—is 
here the boundary between the United States and Canada, and is 
rendered impracticable for navigation by a series of rapids. Many 
years ago a canal and lock were built by the United States to 
accommodate navigation, and a few years ago a second and larger 
lock was built, parallel with the first and opening into the same 
canal, The growth of traffic has led to suggestions for a new canal 
and lock. The new canal described in THE ENGINEER is for water 
power only, taking water above the navigation canal and discharg- 
ing some distance below the locks, 
On the Canadian ‘side there are a canal and lock for navigation, 
which were built by the Dominion Government. There is also a 
water-power canal furnishing power for the paper-pulp mills, steel 
works, rail mills, nickel reduction works, and other enterprises 
established here by an American company. A second power canal, 
practically parallel with the existing one, is now being excavated, 
and at its lower end will be a new power-house. 
The St. Mary’s River, forming the international boundary at this 
, is the channel connecting Lake Superior with Lake Huron. 
he river has a fall of about 19}ft. at the rapids in a dist: of 


—_—_—= 
16,464,512 tons were east hound. Of this total iron o 
13,583,867 tons, and coal represented 3,426,270 tons, e*euted 
S. 8. M, 





SUBTERRANEAN CABLES TO THE NORTH, 


Sin,—THE ENGINEER has so wide a circulation, and its inflye 
is so very considerable all over the world, that [ ask ae 

rmit me, through the medium of your columns, to draw atte Y 

ion to an error } rejudicial to English cable manufacturers which 
“ee in the article on the above subject in your last issue, 

he dry core telephone cable was, I believe, first practical, 
made in America, and no doubt it is a fact that considerab, 
difficulties were encountered in introducing its manufacture 
use into this country ; but that is ancient history, and | think it 
is likely that the dry core cable manufactired in Englant 
ony at least equals in quantity the production of any Other 
country. 

I observe that you particularly refer to the Laneashire climats 
as being disastrous to the manufacture of dry core cables, but » 
reference to the English manufacture is not confined to lee 
cashire ; on the contrary, the factories on the Thames turn oy, 
far larger quantity than the North of land, 

My company’s North Woolwich works has for some years 
manufactured dry core cables on a very extensive ecale, and has 
experienced no difficulty in the manufacture of cables for th 
Post-office ce egy trunk lines. I have no knowledge of ay 
dry core telephone cables having been imported into this coun 7 
from America, and I can only suppose that the writer of your 
article has, in regard to the importation of cables, confused’ dp, 
core cables with ages ge or lighting cables insulated yw; 
resinous paper. In regard to the latter cables, owing to certain 
—— circumstances, a moderate quantity has been imported int, 
this country from abroad, but the importation of such cables jg 
exceedingly small in comparison with the total output of the 
English factories. G. SuTron, Managing Director, 

. T. Hen!ey’s Telegraph Works Company, Limited, 
November 18th. 





Sir,—We have read with interest the article in your las 
issue, entitled ‘‘Submarine Cables to the North,” and while we 
appreciate the kindly reference made to the work done by this 
company in the manufacture of paper insulated cables, yet we 
must protest against one of the statements. 

The article says that the manufacture of dry core telephone 
cables has practically died out of late years in this country, on 
account of the prevailing dampness. is statement is uite con. 
trary to the facts, as there is very much more of this type of cable 
being manufactured in this country at the moment than there has 
ever been before. 

We only know of one importation of this class of cable from 
America, and this only under the exceptional circumstances that 
all the English makers were so full of this work as not to be able 
to deliver with sufficient rapidity. 

This company has been responsible for a very considerable pro- 
portion of the Northern Post-office trunk line, to which your 
article refers, and during the last twelve months we have made up 
into dry core cables over 65,000 miles of copper wire. 

There are several other companies in this country manufacturing 
this class of cable with great and increasing success, and | am 
sure we are speaking for them as well as for ourselves when we 
say that we do on in the least fear foreign competition in this 
class of manufacture, and that our products compare favouably 
with those manufactured in any other country, in spite of the 
climatic conditions, which are somewhat against us, as you remark, 

G. W. Nissert, Engineer and Manager, 

British Insulated and Helsby Cables, Limited, 

November 18th. 





ENGINEERING XZSTHETICS. 


Sir, —At the end of my letter, in the last issue of THe ENcinesn, 
you ask if I am able to state positively from personal knowledge 
that Mr. Page designed the curves and «esthetic features of West- 
minster Bridge. No, I am not, but I assumed that he did from the 
fact that he was the engineser, and, of course, was responsible for 
all its parts, and also from the intimate connection between its 
curves and beautifal proportions with the practical engineering 
requirements. For example, the very flat elliptical curve of the 
arches conforms to the — of the bridge—so different from the 
steepness of the old bridge--and the thic at the crown of the 
arches ; stated to be thinner than any other paved roadway bridge 
then in existence. The arches increase in span from the end to the 
centre, but their relative proportions are in exquisite harmony with 
each other, and with the piers and cut-water curves, from any point 
of view. Of course, the position, width, and length of the piers, as 
well as the grade of the road, must have bven settled by Mr. Page, 
and that controlled the main pepetons of each span. In addition, 
the union of the cast iron haunches with the curved wrought iron 
crown girders necessitated a close union of engineering with 
wsthetic design, and to get the requisite strength, doubtless led to 
the numerous ribs placed closely together. The beauty of the 
bridge therefore does not depend on the exterior ornamental cast 
iron spandrils, balustrade, Te and pier heads ; they simply com- 
bine to compiete the general effect of the bridge proper ; but 
owing to the proximity of the Hous:s of Parliament, and the style 
of those details, it is very probable that Mr. Page received some 
architectural help. There remains, however, the fact that his 
Battersea suspension bridge, with its honest cast iron towers, 
exhibits similar engineering and artistic good taste, so ron? | 
absent in the Tower Bridge, a stone-veneered, tracery-windowed, 
over-ornamented structure ; serving no purpose, and a standing 
example of what chould not accompany good engineering design. 

J. SINCLAIR FAsRFAX. 

37 and 39, Essex-street, Strand, London, W.C. 

November 17th. 





S1r,—I read Mr. Fairfax’s letter in your last impression with 
much pleasure. As to the actual design of Westminster Bridge, | 
may say that there was a story current in my young days to the 
effect that the late Rowland Mason Ordish designed the curves of 
the bridge. Few men possessed the artistic sense in a bigher 
degree than Ordish did, and whether the story is true about West- 
minster Bridge or not, it seems certain that he was quietly con- 
sulted, always with advantage, by many engineersas to the general 
design of various structures in iron and stone. It would bea decided 
advantage if Ordish’s precise position was established by conter- 
porary evidence. M. Inst, Mecu. E. 

Westminster, November 18th. 





COLLINGE CARRIAGE AXLE, 
Sir,—Replying to ‘Fifth Wheel,” who refers to “Collinge 
Carriage Axles” in your issue of November 14th, as I am probably 
the speaker he refers to in the adjourned discussion of Captain 
Longridge’s paper on “‘ Motor Cars,” and the interchangeability of 
axle-boxes and axle arms, I would like to state that | well 
ber visiting the axle and hinge works of Charles Collinge 





3000ft., developing nearly 200, horse-power. The two water- 
power plants now in operation and the new one above mentioned 
will utilise about 100,000 horse-power. As early as 1797 the 
Hudson Bay Company built a canal and little lock to facilitate the 
passage of the traders’ canoes. 

On both sides of the river—Canadian and American—are towns 
by the name of Sault Sainte Marie, and the whole district is 
colloquially termed ‘‘ the Soo.” 

The traffic through the American navigation canal at the Soo for 


Westminster Bridge-road, Lambeth early in the seventies. The 
method by which the extraordinary finish of these axles was 
obtained apparently has become a lost art. Notwithstanding theif 
good finish, “ Collinge’s” axle-boxes were not interchangeable, but 
were fitted and aarked to each of the arms or lapped together. 
There is still a number of ‘‘Co'linge’s” axles and boxes running 
to-day. ‘Fifth Wheel” does not seem to think the interchange 
ability of axles and wheel-boxes necessary. It may not 

necessary for ‘the fifth wheel of the coach to have an inter- 





the first nine months of 1902 was 20,369,065 tons, of which 





our own, but instead of trying to fit round pegs into square holes, 


changeable axle-box, but those who like myself have had a large 
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e in axles and road wheels know the desirability of 


experienc E / 

. interchangeable. I once received a tel in the 
pot Oe es from a fire superintendent in Ireland ng that on 
ear) a fire in the night one of the steam ine wheels 


i m 

returning Prenched off through bad tram &c, An hour after- 
eo the Irish mail was bearing a new wheel taken from another 
; val and about eight hours after the accident the engine was 
oe with it and in fire service again. Had not these axle-boxes 
interchangeable it would have meant drawing the boxes from 
ibe old and new wheels and wedging the same again in their 
ae truing up with much setting, &c., probably taking two 
oe instead of a few minutes to effect. I may say these axles and 
hs were made by myself to standard gauges. 

The omnibus companies of London within the last two years 


pave found out at last the desirability of making theice wheels 


interchangeable. Before this was effected it was necessary to re- 
tic any new wheel that was required with the old one. 


CHARLES T, CROWDEN. 
Motor Works, Leamington, near Birmingham, 
November 18th. 





MOTOR CAR LEGISLATION, 


sir,—With ail respect E should like to support my friend, 
Colonel R. E. Crompton, in his contentions in your issue of 
November 14th, page 477. : 

This | do not only because I know the vast amount of time and 
the very careful scientific methods which he has dedicated to bis 
investigations of vehicular street facts and problems, but because 
| have had to pay much attention to them in my study of trans- 
portation problems, and as a founder and director of the first 

e public service by means of auto-cars. 

Fast week I had the pleasure of a day with the general manager 
of one of the two great London omnibus companies, whom I was 
advising in the matter of a suitable auto-car to replace the obsolete 
horse. He told me that London omnibuses were timed and made 
to cover seven miles an hour, including all stops and slacks. This 
entails a much higher speed, of course, when in running. Further, 
that they would expect an auto-car service to maintain a consider- 
ably higher average. From a very large experience I should say 
that in London an auto-car bus service should average quite 
10 miles an hour if it is to serve the public, relieve the congestion, 
and compete with “tubes” and the like. ; 

In Edinburgh our cable cars run.at nine miles an hour exactly, 
and an observation of the other traffic by them shows that this 
speed is slower than most horse traffic on the level—we are not 
concerned with carts—and four or five miles an hour less than the 
unbraked two-wheeled carts of tradesmen driven by irresponsible 
boys, which, indeed, are generally driven round corners at 12 to 
15 miles an hour, often on the wrong side ; these constitute the 
real dangers of our streets. Public service auto-cars have for four 
years sped a'ong these same streets at from 12 to 144 miles an 
hour in a closa string all day and till late at night, and yet not 
one single serious accident has happened in which the blame was 
brought to the driver. At first there was an outery by the 
ignorant, who had no idea of the real speed, or of the great con- 
trol of an auto-car: but now-—as in London—the police, who are 

ible for the traffic, bless the auto-car just because it can 
stop, start, and manceuvre, as well as run quickly. 

it is quite possible that the mail coaches ran slower than the 
other coaches, just as mail trains have generally run at less speeds 
than other expresses on the same routes, For it is certain that 
our forefathers knew enough about the value of speed to move 
ata much higher coaching rate than you adumbrate in your 
footnote. 

Here is the schedule of the London-Birmingham “flyers ’—as 
they delighted to call them—iz 1830, over the first stages, which 
from other evidence in history does not seem exceptional :— 
Speeds start to stop 


=, Distance. - 
Stayes. “ inclusive 
Miles. Miles an hour. 

l 17} 16-17 
a eer « wD 2% ee es 
ee ay et ee 134 ‘sss. ae 2s ee, Seen 
ete: fe: “gap ae se ay we ote 
rake a A ee ee ee 
Cics -kcriecl ae ERD aan «« 1608 
y Gs 1%... 14-59 


You will see that all but one of these inclusive speeds was over 
the 14 miles’ an hour maximum allowed to auto-cars by the 
impossible Act of 1896. 

‘The London County Council, other Councils and Corporations 
invaded the Board of ‘Trade a short time ago and asked that the 
speeds of tramcars might be raised to 16 miles an hour. These 
huge vehicles, weighing up to 94 tons empty—in one case at least 
—and running on setmed metals, are, compared to auto-cars, very 
dangerous indeed, They cannot be steered at all, and, therefore, 
eannot avoid or assist to prevent an accident by -ranceuvring, and 
require a very great distance to pull upin. So also the old four- 
in-hand coaches, They were long, very heavy, only steered by the 
efforts of two horses, had no brakes—except a skid on long hills— 
and were held back only by the same two horses, while their move- 
ments depended on the skill of a brain which communicated with 
four independent brains by means of reins. Not much science or 
exactitude here. Yet just because they were used to them and 
because the high speed was necessary to the public welfare—as 
now it is in the above case of trams—our forefathers recked little 
of the risks, and now the fashion is to cry down an infinitely safer 
means of transit just because we are conservative and don’t know 
much about it. 

I venture to say that ten years hence we shall wonder how we 
were so short-sighted, and also how the whole world so long 
endured the noise, smells, slowness, insanitariness, expense, and 
dangers of our old friend the horse. And if I may venture on 
another prophecy I would also say that presently we shall realise 
that tramways block our streets, thus forming an obstruction to a 
faster traffic movement, and also preventing the full carrying 
capacity of the road being utilised, for this reason also forming a 
danger over and above their fixed track movements and low 
braking possibilities, And, therefore, we shall have them up in 
favour of auto-cars. Indeed, I am justified in saying that there is 
ho excuse for further tramway extensions, since a type of auto-cars 
can at last be had which is really capable, and proved by tests to 
%€ 80, of carrying public service traffic with comfort and certainty 
without knocking itself to pieces, and so requiring excessive repairs. 

NorMAN D, MacbonaLp, 
‘es Chairman of the Scottish Automobile Club. 
Edinburgh, November 18th, 





Sir,—In your remarks on my last letter, you state that I am 
mistaken as regards the speed at which mail coaches ran, and that 
the point to point contract speed was ten miles an hour. I do not 
‘now how you calculate this, but as you state you have made no 
deductions for stoppages and changing horses, it is evident that 
you are calculating the same average speed on the road in the same 
way that I am. 

the following list of speeds actually obtained by except‘onally 
fast coaches will, I think, warrant me in saying that an average 
road speed of twelve miles an hour was actually obtained by coaches 
before they were taken off the road. 


Total Time Average 
Miles, time of deduct- speedon 
wes. journey. ing stop- road. 
q pages, 
Shrewsbury Wonder (special) .. 158 .. 9} 9 SS 
Baowsbury (ordinary) Sera ete 14} on ae 
Birmingham Swan Tally Ho .. 109 74 7 .. 154 
rmingham ludependent Tally 
san: ne way, me tek tbe i ee a4 soe ee 
Man -hester Telegraph ree ae 1! oe 154 oe 12 


As regards all four horses trotting, certain distances of the road 





F were known as ‘galloping stages,” and on these, as a rule, the 


leaders, and frequently all four horses galloped, in spite of the Act 
of Parliament. 

As regards omnibuses being driven, where traffic permits it, at 
the rate of twelve miles an hour in London, this is a fact which 
you can ascertain for yourself if you provide yourself with the 
proper instruments to do so, There is a very strong reason why I 
should not report the fact to the police, as an occasional speed of 
twelve miles an hour is not dangerous or an annoyance to the 
emer de moreover, the police would consider me an interfering 

usy body if I were to attempt to report cases of furious driving 
when the driving was not furious. So long as a motor car, 
omnibus, or other vehicle is driven with due regard to the public 
safety, the faster it goes the better, and the metropolitan poli 
are pleased, as increased s reduces the number of vehicles in 
the streets and expedites traffic. The whole error lies in the mis- 
taken popular idea that twelve miles an hour for horses driven on 
the level or down hill is an exceptional and dangerous speed, 
which it is not. R, E, CROMPTON. 

Kensington Court, London, W., November 19th. 


[We beg leave to refer Colonel Crompton to ‘‘A History of the 
Post-office,” by Herbert Joyce, C.B., pages 399 and 426. Mr. Joyce 
refers to Captain Barclay’s private coach as having attained near 
Aberdeen a speed of “‘ rather more than eleven miles.” Captain 
Barclay wasa noted “ n,” and the performance of this very 
coach was regarded as quite exceptional, so exceptional that he had 
to defend himself from the charge of furious driving.—Ep. THe E.] 





MALLEABLE CASTINGS, 


Sir,—Should any of your readers be able to give some informa- 
tion on the following, it will be gladly received. In the making of 
malleable castings, much trouble and waste is met with in the 
castings being permeated with—more or less—dark brown dirty 
spots. Castings so affected are useless, as these parts will not 
anneal, These dirty spots frequent certain parts of a casting 
nearly always in the same place, and the moulder—when the 
formation of the castings permits—raises a heavy rising head at 
that particular spot. Some castings may have four or five of these 
risers, 5 lb. or 6 lb. each in weight, and often there is more metal 
outside of the casting than the casting has itself. 

Again, when it—the dirty spot—makes its abode in some part of 
the casting where a rising head cannot be resorted to, a chill is 
made to suit that particular part in the bottom of the mould. 
Now these castings are made from white 0.K. and mottled pig. 
White of itself is difficult to run ; as the moulder says, it has no 
legs, hence the mottled iron, which has legs, the carbon being less 
combined in the iron, assists the white to run. These dirty spots 
are found more or less in the pig of both qualities. What intluence 
can a heavy weight of liquid :netal have upon the edge of a light 
casting, or what influence does the chill.exercise upon the casting to 
check the bad part in the metal ? 

It may be said—and with truth—why use the dirty pig! The 
moulder has only ‘‘ Hobson's” choice. What is the name of this 
impurity, and could it not be kept out of the pigs, and thus save 
the moulder much heartbreaking ? 

There are few malleable castings perfectly sound. 

November 17th. Cc. W. 





BOARDITE RAILWAY WHEELS. 


Sir,—In your Manchester correspondent’s weekly letter, in your 
issue of the 7th inst., respecting boardite, he states this to be the 
invention of Mr. Board. 

Inthe first place, please permit me tocorrect him in this statement. 
This composition is not the invention of Mr. Board, but the 
result of careful study of Mr. G. F. Freeman, of this city, who has 
conducted all the experiments, and also the planning of the plant 
and machinery for its manufacture. 

In the next place, with respect to the pressure of 24 tons placed 
on the discs, 1 beg to inform you that the pressure exerted i 
them in manvfacture is over 500 tons, and not 24 tons as stated. 

Manchester, November 17th. D. 








H.M.S. EvryaLus.—Tbis first-class armoured cruiser, built at 
the Naval Construction Works of Vickers, Sons, and Maxim, left 
Barrow on Monday for Devonport, where she will undergo her 
speed and coal consumption trials, The Euryalus has been an 
unfortunate vessel. ot long after being launched she was 
damaged, owing to the burning of a pier to which she was moored 
in the Ramsden dock at Barrow. This necessitated her removal 
to Birkenhead, and while there she slipped on the stocks, doing 
considerable damage to herself. These mishaps have considerably 
delayed her delivery. 


THE AERONAUTICAL INSTITUTE AND CLUB.—At the monthly 
eneral meeting held at St. Bride’s Foundation Institute, on 
‘riday, November 7th, an announcement was made by Dr. Barton 

dealing with a proposal for lessening the risks attending the pur- 
suit of aéronautical experiments. Put in a few words, the sugges- 
tion was that a Board of Aérostation should be established to 
survey airships and other contrivances which may be built to 
navigate the atmosphere, which should have power to issue certifi- 
cates if the craft are well found and supplied with efficient means 
of preventing disaster in the event of breakdown or collapse of 
buoyancy a Dr. Barton also suggested that certificates 
should also be issued to ee qualified aéronauts. The paper 
was then read by Mr. O. C. Field, entitled ‘Airship Disasters, and 
the Factor of Safety.” Mr. Field pointed out that very few, 
perhaps only 2 per cent., of inventors paid any attention to pro- 
viding their apparatus with means of breaking the fall consequent 
upon any accident which might overtake them. He called atten- 
tion to the fact that parachute surfaces could be automatically 
brought into position as a direct result of a fall at great speed, and 
that cushioning should be provided tobreak the shock upon contact 
with the ground, mentioning the jumping sheet in use by the fire 
brigade as an instance of what could te done in this respect, and 
as an example which would indicate the amount of compression 
or ‘‘take up” necessary in the springs or pneumatic cylinders 
which may be provided. The lecturer inquired as to how many of 
the airships now building included in their design means of detach- 
ing the car in case ofemergency. This could doubtless be arranged 
by some modification of the lever. Mention was made of the 
necessity of avoiding putting all the buoyancy in one chamber, and 
in this respect approbation was expressed for Mr. J. S. Andersen’s 
twin-balloon airship, and with thegas-tight compartments provided 
in Dr. Barton’s airship. In the course of his paper Mr. Field sug- 
gested that the Institute should organise a series of parachute 
contests at the exhibition which the Aéronautical Institute and 
Club propose holding in 1903. The slowest in descent to be 
declared the winner. He remarked that a great deal of useful 
information would be obtained. Mr. E. C. Dwyer then read a 
paper, entitled ‘‘The Inventor and the Flying Machine.” He 
called attention to the great amount of money wasted in patenti 

useless inventions. This was a matter very much to be Depleted, 
as specially in view of the amount of valuable data which might 
have been obtained had this money been spent in perfecting useful 
experiments. He was not in favour of combining the airship with 
apparatus designed to navigate the air upon the heavier-than-air 
system. He stated that the gas bag retarded s , which was a 
necessary factor in the efficiency of the aéroplane system. His 
remarks, of course, were not to be taken as a criticism of our Pre- 


| sident’s war balloon, where the aéroplanes designed were included 


to effect the raising or depressing of the craft.- He then went on 
to detail some very useful experiments which might be made with 
a view of designing a machine on the lines of the bird flight. The 
meeting was very interested in the proposal, and probably some- 
thing further may be heard of the project in connection with the 
Tastitute’s exhibition. 





RAILWAY SIGNALLING BY ELECTRICITY 





In common with several other of our leading railway com- 
panies, the London and North-Western Railway has adopted 
extensively a system of power signalling. Unlike several 
other well-known systems in which air-pressure and electricity 
work conjointly, that which has been installed at Crewe, and 
has now been operated for several years on a more limited 
scale, depends for its effect solely upon electrical energy. It 
is the joint invention of Mr. F. W. Webb, the railway com- 
pany’s chief engineer, and Mr. Thompson, who acts as 
electrical engineer to the London and North-Western Railway, 
and these gentlemen have also adopted to some extent the 
magnetic signalling of Mr. Illius Timmis, whose name is well 
known in connection with this subject. The complete system 
has been taken up by the Railway Signal ipany, Limited, 
of Fazakerley, Liverpool. On Wednesday a party of 
railway men and others were invited to witness the operation 
of the plant at Crewe, where it is to be seen at work, amid 
about fifty miles of new sidings. 

Time prevents us from dealing at any considerable length 
with the system this week, but we may briefly indicate its 
principal features. Electric current.at 110 volts pressure is 
obtained from a power and lighting station built by the 
London and North-Western Railwa for the 
purposes of the Crewe station and It is led by 
cables in wooden conduits id to the 
whence again it is distributed to the signals and The 
semaphore signals and ground discs are operated by solenoids, 
but the points are moved by means of electric motors placed 
below the surface of the road in cast iron boxes. The electrical 


and mechanical details of the apparatus appear to have been 
carefully evolved, and the requirements of Board of Trade 
observed, while care has been exercised to keep the apparatus 


below the ballast, so that no obstruction’ will exist. The 
mechanical details of the motors for the point movement 
work ina bath of black oil, and the connection with the 
lever in the signal cabin is a single cable laid down in a rough 
wood casing. A detector is provided to prevent the signalman 
from completing the movement of a point lever, or moving 
the signal levers in connection, unless the point switches are 
accurately in position and locked; and, in addition, each 
point is fitted with signal detectors, so that in the unlikely 
event of the failure of the first detector, the. signal cannot be 
pulled -off if the points are not in place. The interlocking 
apparatus of the tappet type is similar to an ordinary 
mechanical frame, but in miniature. 

On the occasion of the visit of the railwaymen on 
Wednesday the apparatus worked throughout without a 
hitch, but it seemed to bea rather risky practice to place 
the motors in a position where they are likely to be flooded in 
wet weather. We hope togive a more detailed account of the 
system in an early issue. 








A NEW GUNPOWDER. 





A CORRESPONDENT informs us that the French military authorities . 

are e ed in carrying out experiments on several artillery firing 
unds with a new kind of gunpowder. The greatest secrecy is 

oe with regard to this new powder, but an expert, 
who has been present at severai experiments with it, has published 
the following important details :—The new powder is distinguished 
from that now in use by the fact that it can increase, as desired, 
the initial velocity of the projectiles without thereby increasing the 
— in the barrel of the rifle or big gun. The properties claimed 
or this powder are so astounding that it was said to be proved during 
its trials that the velocity of a projectile could be increased from 
25 to 40 per cent. without the pressure in the gun barrels being 
increased. Repeated experiments made with the rifles now in use 
in the different European armies gave the following results :—The 
Minnlicher rifle, which has an initial velocity of 525m. with 
Russian powder, and of 585 m. with the German powder, attained 
at the same pressure with the new powder a velocity of 710 m. per 
second. The lish rifle—Lee-Metford—which has a velocity of 
560 m. with cordite, attains a velocity of 725m. with the new 
powder, and under the same a Similar results were 
obtained with other rifles, notably, with the French weapon— 
Lebel. Although the results with the Lebel rifle cannot be divulged, 
yet it may be taken for granted that the general excellence of the 
new invention, even when used with cartridges prepared according 
to the new method, is confirmed. The increase of the velocity, 
and, consequently, of the rifle’s range, thus becomes immense. 
But this is not all. By adapting the principles of this new form of 
ammunition to the infantry rifles, such accuracy of aim has been 
obtained that it is claimed that, without any exaggeration, every 
bullet fired can hit a lf. piece at a distance of 68 yards. The main 
point which distinguishes this powder from that now in use is the 
physical condition of the former, which unde a change at the 
very moment of firing the shot. This powder resembles rolled 
leaves cut into small Fae. which produce just so many results as 
there are pieces without one atom of the chemical composition 
being affected thereby. Thus, by using this new powder it is 
possible by a simple contrivance to regulate and to alter the pres- 
sure at will, while by the same means the ignition canbe either 
retarded or accelerated. In this way the moment of ignition and 
the oreo can be regulated like a watch, and the initial velocity 
can be increased with mathematical precision, while the pressure 
in the gun barrel is lessened, and thus the recoil of the rifle 
reduced almost to nothing. 
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COMPOUND ROAD LOCOMOTIVE 


CLAYTON AND SHUTTLEWORTH, LIMITED, LINCOLN, ENGINEERS 








COMPOUND ROAD LOCOMOTIVES, 


THE road locomotive illustrated above represents a 


type of hauling engine which is now being built in con- | 


siderable numbers by Clayton and Shuttleworth, and 
destined for Johannesburg, Kimberley, Port Elizabeth, and 
Queensland. The engine is mcunted cn springs, and fitted 
with block brakes acting on both the driving wheels. The 
cylinders are Tin. and llin. diameter, and 12in. stroke, 
thoroughly steam-jacketed ; both the slide valves are arranged 
above the liners ; the valves are actuated by radial valve gear, 
operated by the flat connecting-rods. By dispensing with 
excentrics on the crank-shaft, sufficient room is obtained for 
the first motion gearing to come between the horn-plates, 
enabling wide spur wheels to be used without any crowding. 
The engine is made in accordance with Shuttleworth and 
Fletcher’s patent of 1899. On the fore tank a double-acting 
steam pump, a water-lifter and hose pipe are arranged as 
shown. The steerage shaft is placed beneath the tank, the 
saddle plate of the boiler is flanged to a large radius, so that 
the mudholes can be placed at the corners beneath the tank. 
The driving wheels are 7ft.diameter and 2ft. on face, built up 
of three tee steel rings. The leading wheels are 4ft. 6in. 
diameter and Yin. on face. A footboard and ladder are 
provided for gaining access to the upper details of the engine 
for oiling. The fire box is of extra length, for burning the 
inferior coal of the Transvaal, or for wood burning. Side 
plates and a light awning are included in the equipment. 








TOOL-ROOM LATHE. 


WE illustrate a small tool-room lathe made by W. H. Ast- 
bury, of Wheeler Gate, Nottingham, which has several good 
points. The general design is 
obvious from the engraving. 








top, and hand-traverse by rack and pinion. The handle con- 

| trolling the leading screw engaging nut, it will be noticed, is 
| designed to operate from a very convenient position for a 
small lathe. The leading screw has four threads per inch, 
and is protected from falling chips by a shield fitted to the 
front end of the saddle. The compound swivel slide has 
divided index to set to any angle, whilst the tool slide is made 
exceptionaliy long. 

All the gears and rack are cut from the solid, the reversing 
and rack pinions from steel forgings. 

The total weight is eight hundredweights. A treadle motion 
can be fitted if desired, or a special arrangement for driving by 
electro or petrol motor. 








SUBMARINE BOATS FROM THE GERMAN 
STANDPOINT. 


Ir is not often the German newspapers discuss the question 
of submarine boats in connection with the navy, in conse- 
quence of the apperent indifference exhibited by the 
Admiralty in regard to the matter, and the almost general 
opinion which is entertained that the time has not yet 
arrived for the subject to be seriously considered by a country 
having the geographical situation and coast conformation 
incidental to the Fatherland. It is therefore all the more 
interesting to find that the Berlin Tageblatt, which raised the 
point about two years ago, has now returned to the problem 
in an article which appeared in a recent issue of that 
journal. On the former occasion the Berlin organ contended 
that it had been proved that the submarine boat was capable 
of development so as to constitute a successful weapon of 
warfare, and it now submits, notwithstanding that the 
sanguine anticipations raised in France in the past have only 





The pedestal makes a conveni- [ 
ent cupboard, and being placed | 
under the gap portion of the 
bed gives great stiffness at 
what is otherwise the weakest 
part. The bed is of box section, 
thus giving both lateral and 
vertical stiffness. The amount 
of spring in the overhung part 
is quite negligible in so small 
a lathe. 

The bed is 4ft. long, ad- 
mitting 28in. between cen- 
tres; the upper and lower 
webs have circular openings 
forthe cuttingsto pass through; 
a convenient shelf for small 
tools is cast on in front. The 
gap swings 16in. diameter, 4in. 
wide from the face plate, and 
is fitted with a bridge piece 
provided with a self-contained 
device to facilitate its removal. 

The headstock is of the 
American web pattern; height 
of centre 4}in., and is fitted 
with cast steel spindle having 
a Zin. hole through it, running 
in bronze bearings, the front 
end being conical, with the 
usual provision for taking up 
wear andendthrust. The cone 
has three steps for 1}in. belt, 
the diameter of largest speed is 
43in. The back gearsare thrown 
in and out byan excentric move- 
ment, and have a ratio of 7-4 to 
1. Areversing motion is fitted 
at the outer end of the head- 
stock to engage wich the change 
gears. The footstock is of box 
form fitted with effectual locking arrangement. The spindle 
is of steel with square thread feed screw working in a 
bronze nut. 

The saddle has a long bearing on the ways, with T slots on 








ASTBURY’S TOOL-ROOM LATHE 


been fulfilled to a very slight extent, that this type of vessel 
can still further be improved. If this is admitted, it follows 
that, sooner or Jater, according to the results obtained during 
the next few years, a period will be reached when the question 


will have to be considered as to whether the absence of 
marine boats in a fleet indicates a gap in defensive poset 
not. Turning to other countries, the article states that i 
will be seen that all of those possessing important navies 7 
more or less actively engaged:.on the construction pa 
this type of vessel.. As in the case of her y o 
field gun, so in regard to submarine boats has Fra wd 
surmounted the tedious and costly experiments which 04 
originally undertaken, and, as it seems, to the advagien 
of other Powers. It cannot be doubted, the artids 
proceeds to state, that the English submarine boats are to : 
large extent based upon the experience of France, and alee 
perhaps upon that of the United States ; and that they ion 
succeeded in obtaining the same results in one year which 
have cost the French a decade. Nevertheless, these ar 
undemonstrable suppositions which could only be proved by 
a war, and the great secrecy maintained in relation to te 
constructive details shows that France is convinced that she 
possesses a system far in advance of other navies. 

The information published concerning the performances of 

the French vessels indicates with some degree of certaint 
that the torpedo discharging and hitting capabilities of the 
boats are very good, and after a long journey under or over 
water the discharging apparatus and the torpedoes have also 
operated satisfactorily. On the other hand, the speed ang 
the radius of action are still very slight, and restrict the 
boats to defensive purposes in close proximity to the coast 
The Berlin organ states that the lack of speed may be regarded 
as the most serious point down to the present time, ag 
each high-speed battleship is thereby almost unassailable 
even when it has no fecmhedten of the presence of a sub. 
marine vessel. Such cases would therefore only ccme under 
consideration when ships of the line lie at anchor, are com. 
pelled to proceed slowly, or are under the necessity of 
adhering to an entirely definite route, owing to the conditions 
of navigation. Instances could certainly arise during the 
course of a naval war, especially when the attacking party js 
olockading or proposing to blockade the hostile ports, ‘Op 
he other hand, it can scarcely be assumed that the sub. 
marine boat from the present time could impart a decided 
urn to the war, as compared with the defensive activity of 
he coast works. If the Germans are put in the place ofa 
Power beaten on the high sea and blockaded, submarine boats, 
at all events at the principal seat of war—the North Sea— 
would be able to render little service against the blockade, ag 
the latter, in consequence of the geographical] formation of the 
coasts, would have to be exercised from the high sea, or, at 
most, outside the immediate vicinity of the coast. If Germany 
is thought of as playing the rdle of a blockading Power, she 
would not at all require submarine weapons. The position of 
affairs would, however, be altered by a stroke as soon as it is 
possible to increase considerably the speed of the submarine 
boat, as it would then become an offensive weapon and of very 
great importance. It cannot be seen why success should not 
be attained, and ii one compares the latest development of the 
submarine boat with that of the steamship or tie torpedo, it 
is possible that the first-mentioned will also progiets year by 
year. But with an increase in the speed of the vessel the 
disadvantage constantly emphasised by the opponents cf sub- 
marine boats of being unable to see under water diminishes 
all the more, as the vessel would then not be dependent upon 
artificial ‘‘seeing ’’ apparatus. At present M. Bertin, who 
designed the new French battleships, is engaged on the con- 
struction of such a boat, which is to travel at a speed of from 
15 to 16 knots when submerged, and the experiments made 
lead to the conclusion that the building of the proposed 
vessels of the old type has suddenly been prohibited. 

The Berlin journal submits that if consideration is given 
to the most important question—that of the position of the 
German navy in relation to submarine boats—it will be found 
that for the present this type of vessel, in the existing condition 
of the fleet, is not the most immediate requirement, and that 
it would not directly be of considerable utility. It would, 
however, be quite another matter to make experiments—with- 
out, of course, providing a fleet of submarine vessels—in 
order that, on the advent of a new stage of development which 
would render the question of an acute character, it would not 
be necessary to commence the tests from the very beginning. 
The fact must not be left out of consideration, that the construc- 
tion, equipment, and application of submarine boats requirethe 
services of experts whocannot bestamped out of thesoil,but must 
be trained in the course of years by experience. The objections 
of the opponents of these vessels, who refer to ‘‘ wise reserve” 
and ‘‘ costly experiments ”’ are untenable, as the trials would 
not be expensive if conducted on a small scale for the above 
purpose, and the article concludes by expressing the opinion 
that the time appears to be not far distant when an absolute 
reserve will cease to be wise. 








Tue INSTITUTE OF MARINE ENGINEERS.—The fourteenth annual 
conversazione and ball will be held at the Great Eastern Hotel, 
Liverpool-street, on Friday, November 28th. An attractive 
programme has been prepared, and a special train will be provided, 
starting at 3.15 a.m., to convey visitors to Stratford and other 
local stations, 


BepwortH DRAINAGE AND SeWwaGr DisrosaL Scuene.—A 
Local Government Board inquiry was held on the 3lst_ ult. by 
Colonel W. R. Slack, R.E., into an application by the Foleshill 
Rural District Council for sanction to borrow £25,000 for a new 
drainage and sewage disposal scheme for Bedworth. Mr. C. 
Nicholson Lailey, of Westminster, who has been retained by the 
Council, described the scheme, which includes about ten miles of 
sewers. Mr. Laileysuggested that astheland atthe site of the outfall 
works isclay, the Local Government Board should be asked not to 
insist upon the purchase of land on which to irrigate the filtered 
effluent. The purification scheme adopted embodies the most 
approved and efficient bacterial oxidation beds, which will be fed 
by the Candy Whittaker automatic revolving sprinklers. 


YORKSHIRE COLLEGE ENGINEERING Society, Lgeps.—At 4 
meeting of above society on Monday, November 10th, Mr. A. 
McSwiney, of the United States Metallic Packing Company, Brad- 
ford, read a paper on ‘‘ Metallic Packing.” The lecturer separated 
engine packing into three Geains ites materials, such as 
asbestos, hemp, &c. ; a combivation of these materials and metal ; 
and purely metal packing. The fact that 5000 patents had been 
taken out for mechanical packing evidenced the interest and 
importance of the subject. Mr. McSwiney laid down seven condi- 
tions that a perfect packing should fulfil, viz. :—Small contact, 
constant pressure, steam setting, automatic working, capability 0 
retaining vacuum, lateral motion, and durability. The good 
points and drawbacks of various forms of simple and mixed pack- 
ings were illustrated by slides and models ;_ special mention being 
made of a “duplex” packing suitable for high pressure and super- 
heated steam.. The lecture produced a long and _ interesting 





debate, at the conclusion of which a hearty vote of thanks was 
accorded the lecturer. 


LOTTA Fey 
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OIL MOTOR CARS OF 1902.* 
By Captain C. C. LONGDRIDGE, Member, of London. 
(Continued from page 479.) 

ion Of the motor power to the car,—(a) Crank and crank 
urds the position of Otto cycle motor crank shafts, 
the practice is to set the centre of shaft below the axis of the 
wlinder. Tho method is open to objections. All Otto cycle 
“ tors are single-acting, high-speed engines of accentuated type, 
— far as the initial pressure 1s greater, more violently applied, 
oad more rapidly repeated—constantly in one direction, namely, on 
the downward stroke. This sudden blow, always applied in the 
came direction, throws a heavy strain on the connecting-rod and 
crank shaft, and, in large power gas engines, necessitates crank 
shafts of about half the diameter of the cylinder. This is one of 
the mechanically weak points of all engines using the Otto cycle. 
The question is whether the present practice deals in the best way 
with this defect. The prevailing method of locating the shaft line 
so as to intersect the cylinder axis gives equal angularity to the 
connecting-rod omits up and down stroke. The cycle, however, 
imposes all the working strain during thedown stroke ; consequently 
construction should, perhaps, aim at keeping the connecting-rod 
in the most favourable position to withstand pressure in this period 
of the cycle. In other words, the angularity should be reduced 
during the working stroke, being proportionately increased for the 
idle strokes ; less angularity when the pressure is great, more 
angularity when it is slight. An additional advantage is that the 
crosshead is kept constantly pressed agaiast one guide, if the shaft 
ishalf stroke away from the axis of the cylinders, consequently 
there is no knock from bar to bar on turning centre. All that 
is needed to accomplish this is to set the crank shaft in advance 
of the axis of the cylinder. This, as regards motors, excepting in 
the Duryea car, would be a new departure; but it is not unknown 
in the modern single-acting, high-speed steam engine ; and the 
reasons for its use in the latter are certainly more cogent in the 
case of the former. In steam practice the Peache high-speed 
engine, made by Davey, Paxman and Co., and the Westinghouse 
single-ac'ing engine might be cited as instances of this method of 
cons’ruction—a method which motor manufacturers might do well 

0 copy. 

. On th » question of material for crank shafts, ove of + he prominent 
firms in this country informed the author that tha steel from which 
they forged motor cranks averaged 32-5 tons per square inch tensile 
strength, that is to say, not below 30 tons nor above 35 tons. 
Phosphorus 0-05, ‘They considered this steel less liable to fracture 
as a result of constant vibrations, shocks and jars. The author does 
not at all agree with this view. He believes that for small crank 
shafts--also connecting-rods, &c.—a more rigid stee), of very much 
higher tensile strength, at least 45-50 tons, with even lower 
phosphorus, is a far more suitable material. A milder steel retreats 
vefore impact, vields and deflects, and it is this repeated deformation 
that does the damage. This is especially the case where, as in high 
speed single-acting explosion engines, the stresses of torsion and 
bending are so quickly and frequently repeated and reversed. The 
elastic limit and ultimate tenacity of these higher tensile steels is 
very much higher than those of milder quality, and as they are 
rigid and unyielding, there is no deflection to add to the strain of 
the metal, and to wear down the inner sides of the bearings, and 
thus aggravate the bending tendency. For these small forgings, 
steel of higher tensile strength is easily obtainable with equal safety, 
and should be specified by motor makers. For such purposes nickel 
steel has many claims to consideration. 

(b) Fly-wheel.—There is little to be said on this detail. The 
inertia of the fly-wheel is one of the chief causes of vibration, the 
explosion energy imparted to the wheel reacting on theframe. A 
very tadical elimination of this objectionable feature is the provision 


Commerce 
shoft. AS Fee: 


Fic. 19. 
Motor (Tourand). 

















of two fly-wheels revolving in opposite directions. This method bas 
been successfully worked out in the English Lanchester car, and also 
in the French Crozet—Tourand—motor, Fig. 19. A large, more 
especially large rimmed, and, therefore, preferably a built-up fly- 
wheel, is by no means to be despised, since it conduces to steady 
running ; facilitates easy change from low to high gear ; helps start- 
ing on hills and heavy ground ; extends the speed range, enabling 
the motor to run slower without pulling up; reduces fluctuations of 
rotative speed, and thus the stresses on all driven parts, gear, chains, 
and tires. Naturally, multiple-cylinder or high-speed, or low-com- 
pression motors require less fly-wheel than single-cylinder, slow- 
running, or high-compression engines. 

() C-utch.—The function of the friction clutch is to transmit 
motion from the fly-wheel to the gear. A good deal of trouble used 
to be experienced with clutches getting out of alignment, slipping, 
acting too fiercely, &c. Now-a-days these difficulties have mostly 
disappeared, One of the best methods of ensuring accurate align- 
ment is to mount the internal part of the clutch on the engine 
shaft, prolonged through the fly-wheel, as in the 8 horse-power 
Hozier car, In the 16 horse power Panhard chassis, recently 
shown at the Crystal Palace Exhibition, the clutch was mounted on 
4 sort of Carden joint, allowing a certain vertical and lateral motion 

-also a good way to obtain regular engagement all round. In 
other cases, provision against defective alignment is made by 
setting springs under the friction strip—leather, copper, &c.—with 
Which the clutch is faced. In all cases clutches are pressed against 
the recessed fly-wheel by a spring, usually spiral. In the best 
practice, the thrust of the spricg is regulated by an adjustable nut, 
“c., and is prevented from reaching the engine bearings by the 
interposition of a ball thrust bearing, as in the Daimler, Mors, and 





Paper read before the Institution of Mechanical Engineers, 











other cars. In most cars the application of the foot brake with- 
draws the clutch ; and in the Mercedes Simplex of the Canstatt 
Daimler, the withdrawal of the clutch automatically reduces the 
speed of the motor—a very neat arrangement. The latest form of 
clutch is that employed on the German 40 horse-power Mercedes, 
Simplex, Daimler car—Fig. 20. Here the ordinary clutch is replaced 
by a spiral spring, fastened at one end to the fly-wheel, which in 
this case serves as fan. When in action the spring is caused to coil 


Fig. 20. 
Details of New Clutch (Mercedes). 
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R spiral spring fastened to the flywheel at S, and connceted on the disc P 
to am operating lever T, actuated by special sliding cam Q. N drum gripped 
by the spring in action 


tightly round a small drum on the driving axle. The idea is in 
many respects excellent. 

Transmission from clutch to year.—The main point noticed is the 
increased use of universal joints at both ends of the transmission 
shaft, so as to prevent deflection strains reaching the gear. In the 
French 8 horse-power Clement car, behind the spring adjusting 
nut, the clutch shaft ends in a squared section, the faces being 
given a slight longitudinal curvature toallow for deformation of the 
frame. The clutch shaft and change-gear shaft are united by a 
sleeve, inside of which is a distance piece. By opening the coupling 
sleeve and removing the distance piece, the clutch and shaft 
can be removed; this is a very handy device. The English 
Daimler, and, presumably, most other companies, have very similar 
methods. 

There is an indication, however, that these universal] joints will 
be dispensed with, and greater rigidity obtained by tying all parts 
to asingle frame. There is no objection toa single frame properly 
tied, but flexibility of drive, the author thinks, should be fully 
maintained, if not increased. ‘To this end he suggests the trial of 
flexible transmission shafts, constructed on methods illustrated by 
the coiled spring, the bundle of steel rods, &e. Such shafts provide 
not only for want of alignment, but also, by reason of their initial 
twisting, absorb the heavy jars and strains when the clutch is too 
fierce or too suddenly applied. The same method of construction 
might perhaps be applied to the countershaft between the differ- 
ential and the sprocket pinions. 

Change-speed geav,—The various systems in use do not present 
much novelty. Four methods predominate: toothed wheels which 
are slid in and out of gear, the Panhard type, very generally used ; 
gear wheels* always in mesh, but fixed, when required to drive, by 
interior expanding clutches, used, for example, by the Société des 
Automobiles Crouan, Paris, less common, but likely to become a 
great deal more so; belt gear, as in the Benz cars, fast disappear- 
ing ; epicyclic gear, running solid for the high speed, found chiefly 
in light cars; lastly, a link motion, by which varying throw is 
imparted to rods which drive the differential, on the rear axle, 
through reciprocating clutches. Only one instance of the use of 
this method is known to the author, viz., in the 24-ton Jorries 
built by R. Hagen, of Cologne. With gears the general tendency 
is a direct drive for the highest speed ; that is, without the use of 
intermediate pinions between the motor and the differential. The 
Mors car may serve as illustration of the mettoi—Fig.21. At tle 








Fig. ZI—-MORS DRIVING GEAR 


end of the primary and secondary shafts there is the usual bevel 
pinion gearing into and driving the differential ; this is in use for 
the first three speeds. The fourthspeed is transmitted direct from 
the primary or driving shaft—that next to the mo‘or—to the 
differential through a spur wheel, out of gear, for the first three 
speeds, Actuation is by a lever that, foreing back the diiving 
shaft, leaves the intermediate shaft out of gear and engages the 
loose spur wheel with the differential. ; 

An ingenious idea has been realised by Mr. L. Megy, of Paris. 
Dispensing with the hand change-speed lever, he causes the speed 
to automatically vary according to the resistance to be overcome. 
The gear wheels are always in mesh, and on each of the loose 
wheels is a large collar or drum, inside of which is a leather disc. 
These discs are operated by a rod inside the sbaft, and are displaced 
by the resistance met with by the car. Thus, when the car 
begins to slow down on one gear the rod moves forward and 
presses the leather disc on a lower speed wheel, and ¢/ve versd. 
Any one speed, however, can be fixed by a hand lever. The car 
thus regulates its speed to the road, or can be regulated when 
required. 

It is quite possible that change-speed gears may be soon driven 
out of the market either by motors of sufficient flexibility or by 
some electric transmission of power from the motor to the driving 
wheels, Or, though far less likely, by hydraulic gear. It is rather 
a sign of the times that Messrs. Panhard and Levassor should, 
it is stated, have taken over the Canstatt-Daimler and Lohne- 
Porsche French patents for a system in which the motor drives a 
dynamo, and this an electric motor on the wheels. A number of 
cars of this nature are, it is said, proving satisfactory. 

The differential gear.—In a few cases the differential has been 
replaced by other arrangements. Messrs. Brouhot et Cie., of 





* Double helical, or fishbone gearing is the least noisy. 





France, are said to employ ratchet clutches inside the hubs of the 
driving wheels. In taking corners, the outside wheel runs free. 
and on dropping down again to the same speed as the inside 
wheel, the ratchet pawl falls into the teeth for forward driving, 
In the Swift voiturette also the road wheels are fitted with free- 
wheel clutches of the ratchet type, such, only on a larger scale, 
as are in use on bicyc’es. Neither arrangement would appear 
suitable for reversing.* In designing a differential, the pins 
should be of the strongest material and ample proportions, and 
every precaution should be taken to keep the gear free from any 
defect in the countershaft alignment. Universal joints in the 
latter can be used, and the flexible shaft as suggested might be 
tried. 

The weakness of the divided shaft is remedied in ‘‘ the liner 
tube countershaft,” or may be got over by placing the differentia 
on the road wheel axle. The defects of bevel differential gear 
are:—Natural tendency of bevel gear to force itself apart, end 
thrust of the pinions against the collars, excessive wear and tear, 
cross strain on the barings, loss of power by conversion at right 
angles. The same compensation is obtained by spur differential 
without the thrust and wear. 

Systems of driving.—The two systems of driving are the live axle 
and the double-sprocket chain. The former seems the better 
mechanical job, but so far it is chietly confined to light cars. A 
notable exception is the 40 borse-power Napier, on which Mr. Edge 
has recently won the Gordon-Bennett Cup. No development of the 
central chain drive bas taken place. It is difficult to understand 
why sprocket chains are left quite uncovered and usually without 
lubrication. Both could be easily effected. 

Sveering.—All first-class cars are fitted with irreversible steering 
gear, mostly of the worm and worm-wheel section, or preferably 
the square thread shank and sleeve or nut on account of the 
reduced wear, which in the former arrangement may soon produce 
backlash, Fig. 22. In the future, efforts should be made to 
embody resilient or absorbent members in the locked or irreversible 






Fio. 22 
Steering Gears (Daimler Motor Co.) 
Worra and wheel sectious. 
Screw and nut steering geers. 














Connscted to steering erms on front whecis. 


controls, which at present transmit in their full force all shocks 
ind blows from the front wheels. At the time cf tle 
Paris Exhibition, a tendency was displaycd towards utilising the 
steering pillar or column for other purposes as well. Thus in the 
light car of Messrs. Seug et Henry, Romilly-sur-Seine, the column 
had three movements. In the vertical j osition it put the brakes 
on, and gave the driver room to mount cr dismount. Pulled down 
to the second notch, the brakes were off, but the motor was still 
out of gear. In the third notch, the usual position for steering, the 
motor was in gear. In the Megy French car, when the pillar was 
upright, the motor was out of gear; inclining the column to its 


-Steering position and pushing it down put the motor in gear; an 


upward movement threw the motor out of gear and applied tle 
brake ; while a further upward motion reversed the gear. The 


column could be fixed in any one position. The American Duryea 


car is another instance of a manifold use of the steering pillar. ‘The 
practice is not, so far, extending. 


(To be continued.) 








THE INSTITUTION OF CIVIL ENGINEERS. 


ELECTRIC TRAMWAYS. 
AT the ordinary meeting on Tuesday, November 11th, Mr. John 
Clarke Hawkshaw, M.A., president, in the chair, the paper read 
was ‘‘ Electric Tramways,” by C. Hopkinson, M. Inst. C.E., 
Hopkinson, and E. Talbot, M. Inst. C.E. 

The authors stated that when, about the year 1897, electric tram- 
ways had begun to be constructed in Great Britain on a large 
scale, there had already bezn many thousand miles in operation in 
America, and a vast amount of American experience had been 
available in connection with this branch of engineering. Con- 
sequently, British tramways had been constructed largely accord- 
ing to American methods, und showed a good deal of the uniformity 
characteristic of American practice. The authors’ experience had 
been gained principally in the construction of the tramway systems 
of Leeds and Newcastle-on-Tyne, and the paper discussed a number 
of important points in tramway praetice, which were illustrated by 
reference to these two systems of tramways. The paper was 
divided into four sections, viz.:—(1) Generation of power; (2) 
transmission of power to the cars; (3) rolling stock ; (4) earth 
returns, 

The nature of the load on a tramway generating station was 
discussed, and it was shown from actual records to what extent 





* Patent No. 21,6752%, C. M. Johnsen, describes another substitute for 
the differential. The axle of the driving wheels is fitted with two friction 
clutches, one for each wheel. These clutches are connected by chains cr 
equivalents to the fore wheels cr axle, in such way that as one chain is 
tightened, on a curve, the respective clutch is released, and the wheel is 
free to revolve apart from the motor. 
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increasing the number of cars resulted in making the load more 
uniform. With seventy cars or more, the load was so nearly con- 
stant that the steam consumption per unit was substantially the 
same as though it were constant and equal to the mean. Hence 
ina station of this size, equalisation of the load by means of a 
storage battery was of no use as regarded economy, though in a 
small station it might be of great value. A storage battery equal 
to replacing one-third of the generating plant for half an hour 
should, however, be installed in a continuous-current power station 
for the purpose of replacing a generating unit in case of break- 
down, and for running cars at night, The effect of short circuits 
cn the generator was considered ; in the worst case there might be 
a force equal to three or more times the normal force applied at 
ithe periphery of the armature for a period of 4}; of a second, that 
being the time which a circuit-breaker took to open. This necessi- 
tated a very strong connection between armature and fly-wheel. 
Another effect of the opening of the circuit-breaker was the 
sudden diminution of the load on the engine to nothing, which 
necessitated special arrangements for preventing the engine from 
running away. This required either very quick governing or a 
heavy fly-wheel. Except for short circuits, an ordinary governor 
wad an ordinary fly-wheel were sufficient. Tachograph records 
showing the rise of speed on one of the Newcastle engines when 
the load was thrown off were discussed. The question of over- 
compounding dynamos was considered ; and dynamos wound for 
constant potential were recommended. 

The simplest method of transmitting the power to the cars was 
to make the trolley wire into an electrically continuous network, 
and to feed the current into it at various points. In practice, 
however, it was found necessary to divide the trolley line into 
sections insulated from each other, each section being fed at one 
point. The points of division in the centre of a city were deter- 
mined by considerations of safety ; in the outer districts, questions 
of economy and the necessity of keeping the variations of line- 
potential within limits might come in. The principles were illus- 
trated by reference to Newcastle-on-Tyne. There was no objection 
to the line-potential occasionally dropping 100 volts below normal ; 
and this led to the result that a 24-minute service of cars could be 
worked up to a distance of 2 miles from a feeding point. The most 
economical size of cable was next considered ; the mean current 
density should rarely exceed 300 ampéres to the square inch. This 
cutailed a mean drop of potential of about 13 volts per mile of 
feeder, and feeders could be carried to a distance of 1 mile or 
1) miles without boosting. The loss in the trolley wire in supply- 
ing ten cars on 1 mile of double track from one end was between 
2 per cent. and 4 per cent. of the power given to the cars. The con- 
clusion was that on the outer sections the line might be divided 
into sections 2 miles long. In many cases excessive traffic on a 
particular route had to be dealt with on a few days of the year, 
the traffic being small on other days, This was illustrated by 
reference to a case in Leeds where fifty cars had to be supplied 
with current on twenty days in the year at an average distance of 
34 miles from the generating station. The method by which this 
was done with continuous current and boosters was discussed, and 
was compared with and found preferable two three-phase high- 
tension transmission and conversion. The Leeds tramway system 
was as extensive a system as could be economically served by a 
single continuous-current generating station placed in the centre 
of the system. 

The most important requirements in a motor car for use in city 
tramway systems were that it should be capable of rapid and well- 
sustained acceleration, and that it should be able to go quickly 
up hill. These requirements could be fulfilled only by motors 
capable of travelling on the level of speeds far above what was 
illowable in practice. Curves were given showing the acceleration 
of the car from rest with various motors and under various con- 
ditions. A mean acceleration of 3ft. per second per second up 
to a speed of 10ft. per second could be obtained with motors of a 
type found to be satisfactory in Leeds and Newcastle. The effect 
of bad driving on starting was considered. 

There was much difference of opinion on the subject of earth 
returns. In Great Britainthe Board of Trade restriction of the 
raildrop to 7 volts had made cases of electrolysis by return 
currents very rare, but it could not yet be said that absolute 
safety was secured f-r metallic pipes in the neighbourhood of 
tramway tracks. The resistance of the rails and bonds used in 
tramway practice as determined in experiments by the authors 
was given. In anew fished and bonded joint a good deal of 
current went through the fish-plates and sole-plates. The Falk 
cast-welded joint was described and also the thermit-welded 
joint. It was unadvisable to use such joints on sharp curves or on 
crossing a bridge with steep approaches on account of the effect of 
expansion and contraction. On straight track, however, the lateral 
support to the rails prevented variations of temperature from doing 
damage. Experiments were described from which it appeared that 
from one-sixth to one-fourth of the current in the rails was diverted 
into the earth. A service of about ten cars per double mile could 
be worked over a distance of two miles, the feeding point being 
at one end, without the 7-volt limit being exceeded. The system 
of return feeders in Newcastle and Leeds was described. Where 
the Board of Trade limit was exceeded, if all the current were taken 
out of the rails close to the power station, the extension of the 
return feeder to points about half mile distance from the power 
station would produce a very marked reduction in the rail drop, 
owing to the fact that the great concentration of current which 
took place in the centre of the city with converging routes was 
thereby avoided. This was the system now adopted in Newcastle- 
on-Tyne ; but provision had been made on the switchboard whereby 
the cars could be divided into two groups, each group being run 
by its own generator. The first comprised all tke cars outside a 
radius of three miles, and a second all within that radius. In 
Leeds the greater part of the current would be taken out of 
the rails close to the power station ; but a portion sufficient to 
bring the drop of potential in the rails within the legal limit 
would be sucked back through a number of return feeders about 
one mile long. Exceptional traftics at particular points were dealt 
with by special boosters and return feeders. The author's experi- 
ments showed that a current of 300 ampéres in the rails between 
two points, two miles apart, implied a potential of about 5 volts 
between those two points. The potential was proportional to the 
current within 1 per cent., which showed that the conduction of 
the leakage current through the earth was metallic in its nature 
and not electrolytic to any considerable extent. Examination of 
the current in the rails and of the potential at various points 
of the tramway system with a constant current of 300 amperes 
passing had shown that only a very small portion of the current 
got into the gas pipes. This result was discussed, and was shown 
to be not surprising. The possibility of electrolysis with such 
currents as did get into the pipes was considered. Unless there 
were strata of such small extent and high conductivity compared 
with the average, and so placed as to cause a concentration of the 
current into the pipe toa density of a thousand times the mean 
current density or more, no corrosion of the pipe would take place, 
and the 7-volt limit might be exceeded many times without damage 
to the pipe. On the other hand, if such strata were present, elec- 
trolysis — with damage to the pipe—was quite possible, even 
though the 7-volt limit was not exceeded. 





The following is a list of the successful candidates in the October 
examinations :— 

Studentship,—H. M. Arneil, F. Bacon, jun., L. A. Baker, H. 
Basta, C. E. Blaker, E. V. Blomfield, E. W. Booth, L. G. Buchanan, 
F. H. Bullock, F. W. Cable, W. J. Clarke, C. S. Dodson, H. Elsee, 
H. O. H. Etheridge, T. P. Frank, H. L. Galloway, W. D. C. 
Gardom, C. H. George, T. R. Grigson, C. H. Linnoll, A. S. Mason, 
F. F, W. Moser, J. E. Penney, T. Robson, J. Sheppard, U. V. 
Smith,.H. J. H. Stevens, G. 8. Szlumper, R. C. Thornton, F. 
Turner, H. E. T. Vogel, H. C. T. Wainwright, H. Wood. 

Associate membh rship : whole examination.—B. K. Adams, J. 
Alexander, A. G. Batley, V. Bayley, E. G. E. Beaumont, B. C. 


Browne, jun., J. D. D. Davis, G. H. W. Dawson, J. L Dixon, 0. 
G. C. Drury, J. H. Fennell, C. B. Ferry, W. Fowlds, K. 0. 
Ghalab, J. Haddin, T. B. Hennell, P. P. Hore, C. B. Horwood, N. 
M. Ingram, W. C, Isle, E. W. Kitchin, F. M. Lea, J. D. Morgan, 
F. Norman, C. E. C. Peach, 0. B. Rattenbury, E. de la R. Rendell, 
J. A. Seager, W. F.° Smith, F. W. 5, Stanton, R. G. Williams- 
Ellis, A. Wilson, W. H. Wiswall. 

Part I. and Section A, of Part 11,—H. M. Butterfield, K. M. 
Chadwick, H. A, Hampson, W. Henry, E. D. Kibble, M. A. 
Murphy, H. C. E. Newton, J. B. J. Privett, B. J. Searle, W. F. 
Smith, N. Wilkinson. 

Section B. of Part II, (Previously passed in Part I. and Section 
A. of Part 11,—W. Friel, A. W. Pilling, A. N. Ramsey. 

The results of the examinations held in India and the Colonies 
will be announced later. 








LAUNCHES AND TRIAL TRIPS. 





NoORHEIM, steel screw cargo steamer: built by, Laxevaag’s 
Engineering and Shipbuilding Company, Bergen; dimensions, 
256ft., 36ft. by 19ft.; to carry, 2200 tons deadweight ; engines, 
triple-expansion, 174in., 29in. by 48in. by 33in., pressure 175 lb.; 
speed of 10} knots was attained ; trial trip, October 25th. 

LEEUWARDEN, steel screw steamer ; built by, Sir Raylton Dixon 
and Co,, Limited, Middlesbrough ; to the order of, General Steam 
Navigation Compary, Limited ; dimensions, 230ft., 34ft. by 23ft. ; 
to carry, 1150 tons deadweight ; engines, triple-expansion, 22in., 
35in. 59in. by 39in ; constructed by, Richardsons, Westgarth 
and Co., Limited; speed of 12 knots is guaranteed; launch, 
October 29th. 

COURTFIELD, cargo steamer; built by, Ropner and Son, Stockton- 
on-Tees; to the order of, Messrs. Harris and Dixon, of London ; 
dimensions, 404ft., 51ft. 6in. by 37ft. 5in.; engines, triple-expansion, 
27in., 45in., 74in. by 48in., pressure 1801b.; constructed by, Blair 
and Co., Limited ; trial trip, November Ist. 

MICKLEY, steamer; built by, Messrs. W. Dobson and Uo.; to 
the order of, the Morpeth Steamship Company, Limited, New- 
castle ; dimensions, 304ft., 43ft., by 23ft.; to carry 4000 tons on 
light draught; engines, triple-expansion, 22in., 361n., 58in., by 
39in.; trial proved very successful ; trial trip, November Ist. 

OakWOOD, finely modelled steamship; built by, Northumberland 
Shipbuilding Company, Limited ; to the order of, the Lingham 
limber and Trading Company, Limited, London and Johannesburg ; 
dimensions, 373ft , 48ft. by 30ft. 10in ; to carry, 7000 tons dead- 
weight; engines, triple-expansion, 25in., 4lin., 69in. by 48in , 
pressure 180 1b.; constructed by, Richardsons, Westgarth and Co., 
Limited ; the vessel will trade between the Mexican Gulf ports and 
Delagoa Bay ; launch, November Ist. 

Bison, steamship ; built by, Mordey, Carney (Southampton), 
Limited ; to the order of, the Admiralty ; dimensions, 163ft. long, 
26ft. beam by 13ft. Sin.; to carry, heavy ordnance stores and guns; 
engines, triple-expansion, 13}in., 20}in., 3lin. by 24in., pressure 
1551b.; the vessel has a long raised quarter deck 70ft. long, and a 
forecastle deck 26ft. long ; launch, November 4th. 

ALGOL, screw steamer ; built by, R. Craggs and Sons, Limited, 
Middlesbrough ; to the order of, Finska Angfartygs Akticbolaget, 
of Heisingfors ; dimensions, 290ft., 40ft., by 19ft. 6in.; engines, 
triple-expansion, 2lin., 34in., 56in., by 39in.; pressure 165 Ib.; 
constructed by North-Eastern Marine Engineering Company ; the 
full guaranteed speed of 10, knots was attained in bad weather ; 
trial trip, November 6th. 

DoMINION, steel screw steamer; built by, C. S., Swan and 
Hunter, Limited, Wallsend ; to the order of, English and American 
Shipping Company, Limited ; dimensions, 360ft., 47ft., by 29ft. Yin. ; 
to carry, 6000 tons ; engines, triple-expansion, 234in., 39in., 66in., 
by 4Sin., pressure 180 lb.; constructed by, the Wallsend Slipway 
and Engineering Company, Limited ; vessel has been built to the 
highest class of the British Corporation Registry ; launch, Novem- 
ber 13th. 

OANFA, steel twin-screw steamer; built by, David and W. 
Hendersonand Co., Limited, Glasgow ; to the order of, Mr. Alfred 
Holt ; dimensions, 497ft., 58ft. 3in., by 35ft. 10in.; engines, triple- 
expansion, 23in., 38}in., and 65jin., by 48in., pressure 200 lb.; 
constructed by, builders: this is a sister ship of the Ningchow ; 
launch, November 13th. 

Sponp1.vs, oil in bulk carrying steamer; built by, Wm. Gray 
and Co., Limited ; to the order of, the Shell Transport and Trading 
Company, Limited; dimensions, 483ft., 55ft., by 34ft. 10in.; 
engines, triple-expansion, 29}in., 48in., and 78in., by 54in., 
pressure 180 lb.; constructed by, Central Marine Engine Works ; 
bunkers are arranged as tanks for oil fuel, and there are in 
addition eighteen separate oil tanks ; launch, November 17th. 

TURBIN, steamship; built by, the Chantier Naval Anversois, 
Hoboken, near Antwerp; to the order of, Mr. P. A. Cron, of 
Sundefjord, Norway ; dimensions, 190ft. by 30ft. by 13}ft.; to 
carry, 1050 tons deadweight; engines, triple-expansion, 17in., 
38in., and 46in., by 30in., pressure 180 lb.; constructed by North- 
Eastern Marine Engineering Company, Limited ; machinery gave 
every satisfaction. 








CATALOGUES. 


AUTOMOBILE CoMPONENTS, Limited, Church-street, Islington, N. 
—Illustrated catalogue of motor vehicle accessories. 

ANDREW HANDYSIDE AND Co., Limited, Britannia Works, 
Derby.- New illustrated catalogue of smiths’ hearths and other 
details. The get-up of the book is very commendable. 

Lanpis Toot Company, Waynesboro, Pa., U.S.A.—We have 
received three little pamphlets on this company’s grinding machine 
and results obtained from them. The agents are C. W. Burton, 
Griffiths and Co., Ludgate-square, E.C. 

Unitep States Mgtatiic PAcKING CoMPaNy, Limited, Soho 
Works, Bradford. — Descriptive pamphlet of automatic self- 
adjusting metallic packing for locomotive, marine, and stationary 
engines, with list of British users. 

CHRISTENSEN ENGINEERING COMPANY, Milwaukee, U.S.A.— 
This booklet contains views of the works in which this firm’s air 
brakes are made, and illustrations of the railway vehicles on which 
this form of brake has been fitted. There is also a lengthy list of 
the railways on which the brake is used. 

GEIPEL AND LANGE, Parliament-mansions, Westminster. — 
Leaflet describing a new form of potentiometer, called the Vulcan, 
which this firm is introducing. It is a self-contained apparatus, 
the standard cells and the whole of the resistances for measure- 
ments of pressure being contained in the case, whilst it only 
requires standard resistances, which can be supplied for the 
measurement of current of any size. 

CHRISTENSEN ENGINEERING Company, Milwaukee, U.S.A.— 
Catalogue of Straight air-brake equipments for electric railway 
cars. This is an electro-pneumatic brake, the pressure being pro- 
duced by an electrically operated compressor. A second catalogue 
received from this firm relates to ‘‘Ceco” electrical machinery, 
including direct-current motors and generators, alternating-current 
generators, and transformers, 








Corton-sEED oil is used largely in Chicago for the pro- 
duction of butter and lard substitutes, It is also utilised in the 





preparation of salad oil and soap. 
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THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A MODERATELY cheerful tone marked business on ‘Change in Bj 

mingham this, Thursday, afternoon, and values of crude material 
being easier, rather more business was done. Finished iron j 
quoted :—Marked bars, £8 10s.; Earl Dudtey’s L.W.R.O, brany 
£9 2s. 6d.; second grade, £7 10s.; and common unmarked, £6 10s, 
to £6 15s. Angles are quoted £7 10s. to £7 15s.; sheets gj oe 
£7 lds. to £7 17s. 6d.; doubles, £7 17s. 6d. to £8; and tre i 
£8 10s. to £8 12s. 6d. Galvanised corrugated sheets show an 
improved business, and makers are able to obtain rather More 
money quotations for doubles, having risen and being now 
£11 10s, 6d. to £11 15s. f.0.b. Liverpool nail rod and rivet iron ig 
£7 5s, to £7 10s., and a feature of the recent position is the 
presence of inquiries from Russia for iron and steel suitable fop 
making horseshoe nails, Sample lots of from 100 to 200 tons are 
sought, and the intimation is that if these are satisfactory, large 
orders may follow. 

Steel, of sections suitable for railway carriage and wagon build. 
ing, and also for viaduct construction, is in better demand, but 
there ix a good deal of competition still from the Continent, and 
German steel bars are being purchased freely for rolling down into 
sheets for galvanising purposes. Competition is also re-appearing 
from Belgium. Representatives of Belgian firms are now offerin 
No. 2 bars at £5 1s. net Antwerp, whilst steel joists are quoted 
£4 10s, net Antwerp, though sales are said to have taken place at 
£4 8s., which is 2s. less than three weeks ago, and 4s, less thay 
five or six weeks back. South Staffordshire makers’ quotations 
for steel are :—Beszemer billets, £4 15s. to £4 17s. 6d. ; Siemens 
£5; mild steel bars, £6 10s. to £7 ; steel plates, £6 5s. to £6 lis, : 
angles, £5 15s. to £6 5s.; and girders, £6 to £6 5s. 

Pig iron is decidedly easier. Staffordshire cinder forge is yuoted 
49s. 6d. to 50s. 6d.; part-mines, 50s. 6d. to 52s. 6d.; all-mine, 57s, 
to 67s.; best, 80s. to 823. 6d.; cold blast, 95s. to 100s. South Stag. 
fordshire agents of Lincoln brands are quoting 54s. 7d., North. 
amptons are 50s. to 52s. 6d., Derbyshires 51s. 6d. to 52s. 6d, 

In the coal trade there is a steady call for works fuel, and the 
onset of colder weather has augmented the demand for domestic 
sorts. Prices are somewhat elastic. Forge coal is quoted about 
8s. upwards ; furnace, 10s. to 12s. 6d.; rough slack, 6s. 6d. to 7s,; 
and fine from 4s. 6d. to 5s. Best lumps are 17s., and second 
qualities 133. 6d. to lds. 6d. Uncertainty was felt both by con- 
sumers and sellers to-day as to forward business, in view of the 
referring of the wages question in the federation area to Lord 
James of Hereford. Under these circumstances, forward negotia- 
tions were, wherever possible, postponed. 

The engineering trades are in a moderately good condition, and 
some very acceptable contracts have lately been added to the 
order-books of the railway, wagon, and carriage-building com- 
panies, and also to those of bridge builders and other structural 
engineers, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The only definite course of the market here is 
a continued downward movement of prices, with indications as tu 
the future evidently tending in the same direction. The situation 
remains quite as difficult to understand as ever, and the general 
feeling remains one of uncertainty as to the ultimate trend of 
events. With regard to pig iron, the extraordinary feature is, 
that notwithstanding continued considerable shipments to America, 
with the probability that this may go on well into sod aly and 
that stocks remain exceptionally low, there is undoubtedly a very 
general conviction that prices have not yet by any means touched 
their lowest point. No really adequate reason seems to be advanced 
why there should be a further large drop in prices ; the real ground 
of the at present pessimistic outlook would seem to be an absolute 
want of confidence in the future. 

In some quarters it is urged that so far the situation has only 
been saved by the fairly large exportation of iron to the United 
States, and that but for the American requirements taking surplus 
iron off the market there wou'd long before this have beena 
collapse in prices. ‘ 

In the iron market business continues to drag on in much the 
same unsatisfactory fashion reported for weeks past, and at the 
‘Change meeting at Manchester on Tuesday lower quotations were 
reported both for raw and finished material. Lower prices, how- 
ever, do not bring forward more business, but tend naturally to 
still further unsettle buyers, whilst speculative operators are 
encouraged to go on cutting quotations for forward delivery. It is 
consequently not surprising that there should be persistent 
disinclination on the part of consumers to buy more than 
is absolutely needed to cover immediate wants, and judging 
by the figures which merchants are quoting for delivery early 
next year, there is evidently a very general anticipation of 
a further considerable downward move in prices during the 
next few months. Underselling has been going on pretty 
freely in Lincolnshire iron in the expectation that makers 
after their meeting last Friday would announce a further reduc- 
tion in the list basis rates, and these anticipations have to some 
extent been realised by a reduction of 1s. per tonon No, 3 foundry 
and 6d. per ton on No. 4 foundry and No. 4 forge, which has also 
brought about some corresponding giving way in both Lancashire 
and Derbyshire brands. Delivered Manchester, Lancashire makers 
are quoting about 58s. to 58s. 6d., less 24, for No. 3 foundry, but 
the minimum figure represents what would really be taken. 
Lincolnshire is now quoted 52s, 6d. for No. 3 foundry and 52s. for 
No. 4 foundry, with Derbyshire No. 3 foundry averaging about 
56s. up to 57s. net delivered Manchester. Forge qualities 
delivered Warrington are quoted about 53s., less 24, Lancashire, 
and 52s, 2d. net Lincolnshire, with, however, Derbyshire, Stafford- 
shire, and some Yorkshire brands still competing at under the 
above quotations. et 

For both Middlesbrough and Scotch brands prices in the oper 
market are very irregular according to quantity and delivery, but 
makers’ quotations do not appreciably follow the continued down- 
ward move in warrants. 

For prompt delivery by rail Manchester of good named foundry 
brands of Middlesbrough makers are not quoting under about 
58s. 10d. to 59s. 4d.; open brands could, however, be bought at 
about 58s. 4d., and there are sellers over the next two or three 
months as low as 57s, 4d, net, delivered by rail Manchester. 





Good named brands of Scotch iron continue scarce, and for some 
of them it is still difficult to get prompt delivery from makers. 
Delivered Manchester docks, Eglinton is quoted about 60s. to 
60s. 6d.; Glengarnock, 62s. to 62s. 6d.; and Gartsherrie about 
63s. net. 

The persistent underselling in bars reported of late has at lengtl 
brought about an official reduction in the list basis rates of the 
Lancashire makers, who at a meeting held during the it week 
reduced their basis to £6 12s., less 24. delivered Manchester 
district. Even at this figure, however, underselling still goes on in 
the open market, and there is no difficulty in buying outside bars 
which compete with the Associated makers at £6 10s. or even less 
delivered in this district. 

Sheets remain at about £8 5s. to £8 10s., with, however, ari 
irregular sort of market. Hoops, in which there has been no 
official change in prices for a very considerable time past, are still 
quoted at the Association basis of £7 2s. 6d. for random tv 
£7 7s. 6d. special cut lengths, and 2s. 6d. less for shipment ; witb, 
however, steel hoops, in which there is usually a margin of about 
10s. over iron hoops, to be bought at under the present associated 
hoop iron makers’ list rates. These are becoming searcely more 





than nominal, and there is very little business passing through. 
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The position in the steel trade becomes in most branches 
adually weaker. For hematites makers’ quotations are still 
: intained at about 68s, to 69s, net for No, 3 foundry, delivered 

Manchester, but through second hands orders are to be placed at 

under these figures. In billets there has been very little business 

put through during the past week, One or two sellers who have 
been booking pretty. freely in German billets at about £4 5s. 
elivered in this district report a cessation of further orders, and 
there would be a disposition to come a trifle below this figure for 
new business. For English billets makers’ quotations remain about 
£4 15s. delivered in this district, but no orders of any moment 
are just now being got. — ‘ ate 

Bars are gradually easing upon recent quotations, £6 ie, 6d. and 
£3 10s, representing very general tharket figures, with £6 12s, 6d. 
still quoted by some makers, Common plates are to be bought at 
46 5s, to £6 2s. 6d., withthe Association basis quotations for steel 
poiler plate specifications remaining at £7 12s, 6d., less 24, delivered 

anchester. 

a or no material change can be noted with respect to the 
situation generally throughout the engineering trades of the 
district. In some instances a rather better tone is reported by 
engineering firms, with here and there perhaps more inquiry 
stirring, but as to actual improvement there is as yet no very 
tangible indication. The local representative of the Amalgamated 
Society of Engineers in his monthly return reports trade through- 
out the division, generally speaking, as remaining much the 
same as for some months past. ‘The improvement referred to 
last month in some of the centres is maintained, and, with a few 
exceptions of a trivial nature, which are not likely to develop 
into anything serious, there is almost an absence of friction ; in 
fact, the past month has been an extremely quiet one, void of 
apy striking incidents in any of the several localities, 

in the Manchester district things are much the same as last 
month, both as regards trade and the number signing the vacant 
hook. With regard to the pending questions at the Linotype 
Company, Broadheath, though further negotiations have passed 
between the Committee and the directors of the company, matters 
had not yet reached a reporting stage. 

One or two important extensions of engineering works in the 
district, to which I have previously made reference, have now 
been carried forward to completion. Messrs. Craven Brothers 
have now got into operation their extensive new works at Reddish, 
which have been laid out on the most modern lines, with up-to- 
date equipment throughout. These works consist of a large erecting 
shop for heavy crane work, an exceptionally fine smithy, a very 
large foundry, and extensive pattern shops. The whole of the 
shops, which are lofty and well lighted from the roof, are covered 
by electrically - driven cranes, and also driven throughout 
by electricity. Galloways, Limited, has also now completed an 
important structural alteration and shop extension at the Knots 
Mill Works. One object of this extension is to provide better 
accommodation for their very heavy engineering work, and also to 
enable them to lay out shops specially for the manufacture of higb- 
speed engines, in connection with which they have on hand a 
number of orders both for corporate bodies and private works. 

In the neighbourhood of the Manchester Ship Canal industrial 
developments in various directions have been rapidly pushed 
forward. There are now nearly a dozen large engineering 
establishments, chiefly in connection with electrical work, fully 
completed, and many of them now in full swing, whilst other 
works are in progress, and some further very large projects are 
being mooted. The most important new works are those of the 
British Westinghouse Company. Although it ismore than probable 
that some time will yet elapse before they are in full swing, they 
are gradually increasing the number of men employed, between 
2000 and 3000 being now about the average, and the company has 
secured a number of important orders which are in hand. 

In the coal trade a steady demand is the general report for all 
the better qualities of fuel, and pits continue on full time, with 
prices for the most part well maintained at late rates. The keener 
weather of the last few days has helped to stimulate the house 
fire coal trade, with the result that colliers are now moving away 
all that has been raised, which may result in not quite so plentiful 
supplies of common round coal on the market. 

The demand for steam and forge purposes is, however, still 
only indifferent, and prices are not more than maintained at 
recent rates. At the pit mouth best coal for house-fire purposes 
remains at about 15s. to 16s.; seconds, 13s. 6d. to 14s, 6d.; and 
common house coal, 10s. 6d. to 11s. 6d.; with steam and forge descrip- 
tions ranging, according to quality, from 8s. up to 9s.; and for 
sume special sorts 9s. 6d. per ton at the pit mouth. 

Engine fuel is perhaps not quite so much Bg te upon the market, 
but supplies of the commoner sorts are still in excess of require- 
ments, and there is a good deal of cutting where surplus output 
has to be pressed for sale, For the better descriptions of slack, 
prices in Lancashire remain steady at 6s. 6d. to 7s., with medium 
cy yg ee phages: and the commoner sorts of slack ranging 
rom 4s, 2d. and ds. 3d. up to 4s. 9d. and 5s. per ton. 

The shipping trade is bar quiet, if onpliia, with ordinary 
steam coals to be bought at 10s., and better qualities are quoted 
J03, 6d. to 10s. 9d., delivered ports on the Mersey. 

All descriptions of Lancashire coke remain strong at late rates, 
but in some outside districts furnace descriptions are easier. 

Burrow.—The hematite pig iron trade is busy, and orders are 
very well sustained, indeed makers have as much work on hand 
as they can manage. They have thirty-seven furnaces in bast, 
one of which is making spiegeleisen, compared with thirty-eight 
furnaces in blast in the corresponding week of last year. There 
is a reduction of 9d. to note in the price of mixed Bessemer 
numbers net f.0.b., which to-day are quoted at 60s, 6d. per ton. 
Warrant iron is easier in tone at 59s. 44d. net cash sellers, buyers 
id. less. Stocks show a decrease of 105 tons on the week, and 
how total up to 24,413 tons, or a reduction of 9467 tons since the 
beginning . the year. In forge and foundry iron only a small 
Jusiness is being done, . 

Iron ore is firm in tone at 12s, to 12s. 6d. per ton net at mines 
- —- —— sorts, and Spanish ores are steady at 16s. net at 

est Coast ports. 

The steel trade is very well employed, and orders are coming in 
very fully for all classes of produce, although there is not yet a 
sufficient number of orders to keep the plate mills in regular 
operation. A brisk inquiry is nae Ph for heavy rails, and 
there seems to be plenty of business in the market to keep both 
home | and continental makers busy for some time to come. 
America has not lately been able to compete much in the British 
market, but there is enough competition on continental account to 
keep prices very low. Heavy rails are at £5 10s, per ton net. f.o.b, 
Ship plates are steady at £5 15s, 

Shipbuilders are employing tewer men, as the new orders 
recently booked are not sufficiently far advanced to enable builders 
to keep in full employ some of the departments. The inactivity, 
however, will gradus ily correct itself, and especially so as there is 
every prospect of new and important orders coming to hand at an 
carly date. There is much competition for the new Cunard liners. 
It is expected that one of these ships will be built at Barrow, but 
nothing definite is known as to the intentions of the Cunard 
directors, Messrs. Vickers, Son and Maxim have tendered, with 
other builders, for the new British cruiser which is required by the 
Admiralty, 
~_, During the past week the shipping trade has been busy, and 
‘350 tons of iron and 12,081 tons of steel have been exported, as 
compared with 5720 tons of iron and 9451 tons of steel, an increase 
in tron of 2215 tons, and in steel an increase of 2630 tons. The 
shipments this year stand at 379,467 tons of iron and 482,952 tons 
of steel, as compared with 308,934 tons of iron and 406,101 tons of 
steel, an increase in iron of 70,533 tons, and in steel an increase of 
(6,851 tons, 

Coal and coke are steady in price, but business is not being done 
ona large scale, and deliveries are very full. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tux South Yorkshire coal trade continues satisfactory, the output 
finding a ready market, with scarcely any of it passing to stock. In 
house coal the superior grades of fuel are most in demand, and 
prices are well maintained. The winter has been so open up to 
this time that consumption has scarcely reached the usual dimen- 
sions. Even now, with a touch of frost, the weather is bright and 
seasonable. Best Silkstones are still quoted up to 13s. 6d. and 14s, 
on ton, nuts making from 10s. to 10s. 6d. per ton. Barnsley 

ouse coal fetches 12s, 6d. per ton in best sorts, secondary kinds 
from 1s, to 1s. 6d. per ton less, 

A good business is still doing in steam coal, the contract price 
of 9s. per ton being easily exceeded in the open market, and 10s, 

ver ton is for quick delivery for shipping and other orders. 
ngas coal full supplies on contract account are going into the 
various works, Coke remains steady, 13s. per ton being quoted 
for best unwashed at the ovens, and 1s, 6d. per ton more for 
picked washed supplies. A full tonnage is being sent away to 
Derbyshire and North Lincolnshire, where smelting operations keep 
fairly brisk. 

Small coal, more particularly slack and smudge, is the difficulty 
with coalowners, The briskness of the pits causes the output of 
this class of fuel to be heavy, while at the same time the demand, 
owing to the depressed state of the glass trade, as well as the 
cotton industry, has fallen away very seriously. Prices are so 
irregular they can scarcely be quoted. Coking slack and smudge 
in the better qualities fetch 4s. 3d. to 4s. 6d. per ton at the pits in 
the owners’ wagons, 

The wages uestion is again re-opened. The miners, at the Coal 
Conciliation Board meeting in London, on the 19th inst., asked for 
a return of the 10 per cent. reduction conceded under the 
decision of Lord James of Hereford last July. The coalowners, on 
the other hand, ask for a further reduction of 5 per cent. on the 
basis of the 1888 standard. Neither demand was agreed to, and 
the usual reference to Lord James will follow. Miners’ wages are 
at present 50 per cent. above the standard, and the maximum 
tixed by the constitution of the Coal Conciliation Board is 60 per 
cent. higher than the 1888 rate. The last decision of Lord 
James was loyally observed, and no difficulty is anticipated in 
the present instance, whatever Lord James may decide to do. 

The iron trade continues in a singularly languid condition. 
Makers have very small stocks of pig iron in hand, and consumers 
are in a similar position. It is evident, therefore, that the 
slightest increase in demand would lead to higher prices—indeed to 
a very sharp advance. All the same, orders are only given from 
hand to mouth. As a rule, manufacturers at the large iron and 
steel works generally complain that they have no accumulation of 
work on their books, This is more particularly the case in regard 
to the railway material departments, the home companies taking 
no more than they can help, while the demand on foreign account 
is very much less than it was. In finished iron manufacturers do 
not seem very anxious for business at present rates, which yield 
practically no profit, and, so far as one can judge, there is little 
hope of early improvement. (Quotations at the time of writing are 
as follows :—West Coast hematites, 68s. 6d. to 69s. 6d. per ton ; 
East Coast ditto, 63s. to 64s.; Lincolnshire No. 3 foundry, 51s. 6d. 
to 52s. 6d.; forge ditto, 50s. to 5ls.; Derbyshire No. 3 foundry, 
52s, 64. to 53s.; forge ditto, 49s. to 50s.; bars, £6 15s. to £7 ; 
sheets, £8 12s. 6d. to £8 17s. 6d. 

A distinct advance has been noted in the weight of steel exported 
from England to foreign markets of late, but this is not quite so 
satisfactory as it looks. The larger business is owing to the 
increased demand for steel of a special kind which is taking the 
place of the old crucible steel. The latter is in very much less 
demand, more particularly on the Continent. Another reason for 
the increased trade in the cheaper steels is the fact that the 
American manufacturers continue to find their home demand more 
than they can cope with. 

There is only a moderate business doing in edge tools, and the 
Christmas trade in cutlery and silver ware, which ought now to be 
brisk, is not so promising as at one time expected. Several of the 
silver houses are doing satisfactory business, but complaint is very 
freely heard of the difficulty of obtaining money. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

WHILE little new business is just now being done by producers 
of pig iron in this district, more than is being made is being 
delivered, and stocks are being reduced. This is satisfactory when 
it is borne in mind how slack the local pig iron consuming indus- 
tries generally are. But the exports are heavy, especially to 
America and Scotland, indeed the shipments altogether are much 
better than are usual at this period of the year. At present 
American consumers are not buying much, but the deliveries to 
them in completion of contracts placed some time ago are extra- 
ordinarily large; in fact, during the second half of this month they 
promise to reach 40,000 tons from Middlesbrough alone. For the 
whole month they will probably be double those of last month, and 
in any case will be far in excess of the deliveries of any previous 
month. ‘Twelve steamers, carrying on the average 3500 tons, are 
chartered to load pig iron for the United States before the close of 
the current month, and judging by the number of vessels reported 
to have been chartered for loading in December, there will be 
heavy shipments to the same country next month. It is believed 
that there will shortly be a revival in the demand from America 
for our iron—it has been stagnant for the last few weeks on account 
of the persistent downward movement in prices. 

In Scotland the exports of pig iron from this district are very 
good this month. The Scotch ironmasters are sending their iron 
freely to America, and consumers of pig iron in the Glasgow 
district have to take more Cleveland than usual. ‘This they do the 
mere willingly because Cleveland iron is relatively cheaper 
than Scotch. A few weeks ago Cleveland iron was realising only 
about 4s. 3d. per ton less than Scotch, which is about the normal 
difference ; this week the difference has been as much as 6s. The 
quality of Cleveland iron that is being taken by Scotland is nearly 
all No. 4 foundry, and that is becoming rather scarce, so much so 
that it is relatively dearer than No, The demand from the 
Continent for Cleveland pig iron has not been so poor for quite 
ten years, 

In spite of the active shipments and the reduction of the stock 
into warrant stores, prices of Cleveland pig iron continue to fall, 
and warrants have dropped below 50s. per ton for the first time 
since last June, while as compared with the top price of the year— 
that ruling about the end of September—the fall has been close 
upon 4s, per ton, and No, 3 Cleveland pig iron has dropped 3s. 6d. 
per ton. Under these circumstances consumers will only buy to 
satisfy very early requirements, so that they may be at liberty to 
take advantage of the reductions in price, and naturally speculative 
business is at a standstill. The quotation for prompt f.o.b. delivery 
of No. 3 Cleveland G.M.B. pig iron has declined to 50s., and No. 4 
foundry, notwithstanding its scarcity, has been reduced to 49s. 9d. 
Forge qualities of Cleveland pig iron are plentiful, and the con- 
sumption has decreased, as the local finished iron trade is so bad— 
worse, in fact, than it has ever been. All that can now be got for 
grey forge is 48s.; for mottled iron, 47s. 6d.; and for white, 47s. 
per ton. 

The hematite pig iron trade is depressed, but less so than the 
ordinary Cleveland pig iron trade, and whereas in the early 
autumn the producers were realising only about 4s. per ton more 
for their hematite than Cleveland makers were getting for their 
No. 3, the difference is now 7s. The local consumption of hematite 
pig iron has been reduced by the stoppage of some of the plate 
mills and the irregular working of the others, but there is a better 





export business done, chiefly on American account, Mixed 
numbers of East Coast hematite pig iron have been kept steady at 
573. per ton for some time, and No. 4 is at 54s. 6d. Rubio ore is 
somewhat easier in price, freights having declined ; some sales have 
we reported this week at 15s. per ton delivered at wharf on 

‘ees. 

The exports of pig iron from the Cleveland district this month to 
19th reached 57,463 tons, as compared with 49,578 tons last 
month, 46,125 tons in November, 1901, and 50,704 tons in 
November, 1900, all to 19th. The stock of Cleveland pig iron in 
Connal’s public warrant stores last night was 119,506 tons, a 
decrease this month of 8116 tons. The increase in the stock of 
hematite iron in the public stores in this district has ceased, the 
quantity having stood at 2315 tons since 9th inst. 

The steel rail trade is more active than it has been in this 
district for several years—in fact, for fifteen years in the experi- 
ence of one manufacturer—and prospects of a continued large 
demand are good. American competition in neutral markets is 
now no longer feared, because the American mills can hardly 
satisfy the demands of their own country. But Germany is still a 
keen competitor. Quotations are, however, maintained for heavy 
steel rails at £5 10s. net at works. 

Makers of steel ship plates, after keeping their prices unchanged 
since the early part of the year, have found it necessary to reduce 
them 5s. per ton, and the general quotation is now £5 10s., less 
24 per cent. Thus they are cheaper than steel rails, whereas 
usually they realise 15s. to 20s. per ton more. It is conclusive 
evidence of the dulness of this branch, that with some of the 
leading works standing idle there is not enough business forth- 
coming to keep the other establishments regularly occupied, and 
that lower prices have become necessary. Even now German 
plates are being offered at less than the current prices asked in this 
district. It is not believed that the prices taken by the Germans 
will cover the cost of production; but, nevertheless, they are 
accepted. A cargo of German steel billets has this week been dis- 
charged at the West Marsh wharf, Middlesbrough—a good deal of 
such half-manufactured steel has been received in this country 
lately from the Continent. Steel ship angles have been reduced 
to £5 10s., less 24 per cent., but iron ship plates and angles are 
maintained at £6 5s., less 24 per cent., the number of manufac- 
turers of them being limited. 

The annual report of the directors of Messrs. Dorman, Long and 
Co., Limited, Middlesbrough, states that the profits for the year 
ended September 30th last amounted to £46,959 0s. 2d., and with 
the amount brought forward from the previous year there is 
£72,921 Os. lid. to distribute. They propose to distribute 
altogether 6 per cent. dividend to the ordinary shareholders—24 
per cent. already paid—and to write off £20,000 for depreciation, 
this large amount being decided upon, consequent on the demoli- 
tion of the firm’s West Marsh Ironworks. The directors remark 
that the profits are smaller than might have been anticipated by 
some of the shareholders, but during the year the price of pig iron 
rose considerably, while the value of steel underwent a continual 
fall. The profits had also been adversely affected by the closing 
of the Britannia steel furnaces and mills during the latter part 
of the financial year to undergo complete reconstruction. It is 
expected that these works will be again in operation in January 
next. The company have leased the Clarence Steel Works. 

Very unsatisfactory reports continue to be given by shipbuilders 
as to the position and prospects of their trade. The situation is 
anything but encoursging, and an early revival unfortunately is 
not likely in the face of the fact that the number of vessels laid 
up is rapidly increasing. Thus on the Tyne no fewer than thirty- 
five are laid up, which is considerably more than double the 
number reported at the opening of this month, and applications 
have been made for berths to lay up several more steamers. 
Generally some steamers are laid up at the close of the Baltic 
season, but nothing like the number now reported from the various 
ports. Freights are very low, and until there is some improve- 
ment in this respect it cannot be expected that shipowners will 
order new vessels ; they cannot, asa rule, make those pay thatare 
running, especially with the present comparatively high cost of 
fuel. Messrs. W. Gray and Co., at Hartlepool, who usuallyemploy 
3000 hands, and when in full swing have eleven vessels on the 
stocks at their two yards, have now only three steamers building, 
and one of the yards is practically closed. Competition is keen. 
The Mayor of Thornaby, Alderman Craig, who has just been en 
the Continent seeking shipbuilding orders, has stated that he has 
come to the conclusion that this country is going to have fierce 
competition from Germany. Shipbuilders had now io cut their 
prices to meet continental competition. He believed the ships 
built in England were better constructed than those in Germany, 
but it was difficult to persuade continental buyers that this was 
so. The distress caused at Stockton by so many men being out of 
work is so great that the Mayor is to be asked to call a town’s 
meeting on the subject. 

In the face of these evidences of depression it is impossible to 
understand the attitude of the joiners at the shipyards on the 
North-East Coast, who continue their strike against a reduction of 
wages, which is no larger than all the other classes of men at the 
yards have agreed to without demur. On Wednesday, the repre- 
sentatives of these other classes met the employers in conference 
at Newcastle, to consider the condition of affairs arising out of this 
strike, which threatens to interrupt the work of other branches 
during the winter. When all the other branches have agreed to 
the reduction, the employers can hardly allow the joiners to work 
at the old rate of wages, or even at a smaller reduction than that 
which the others have accepted. 

The proposal of Messrs. J. L. Thompson and Sons, Limited, to 
construct another large graving dock on the north side of the 
Wear has fallen through, owing to their inability to come to terms 
with the River Wear Commissioners as to the details of the 
scheme. 

The death occurred last Friday of Mr. William Branfoot, of the 
firm of Tyzack and Branfoot, coalowners and shipowners, Sunder- 
land. He was aged seventy-eight years. Many years ago he 
joined the late Alderman Tyzack—who had just purchased the 
Edmondsley Colliery—in the coal-fitting and shipowning businesses 
which have been carried on up to the present time. The firm is 
also largely interested in the Washington Colliery. Mr. Branfoot 
was a coalowners’ representative on the River Wear Commission. 

The New South Wales Government Railway Commissioners have 
given a trial order to the Darlington Wagon and Engineering Com- 
pany, Limited, for their 32-ton hopper wagons, which will be 
utilised in carrying coal, The wagons are of the Sheffield and 
Twinberrow type. 

The coal trade is in a brisker condition than is usual at this 
period of the year. November is often a quiet time for the steam 
coal collieries after the Baltic season has closed. But this year the 
Americans are heavy buyers. It was expected that after the close 
of the strike in the United States the demand from consumers 
would speedily die away, but it has not done so, and the exports 
are very satisfactory. French demands are also maintained more 
fully than traders here looked for. Thus prices are very well 
adhered to. Best steam are at 11s. 6d. per ton f.o.b., and smalls 
have risen again to 6s. 1d., partly owing to increased sales to France. 
Best gas coals cannot well be had under 10s. per ton. Coke is 
slightly easier, more especially medium qualities, and the figure for 
the latter is 16s. 3d. per ton delivered at the furnaces on 'f'eesside. 
The Dene Bridge Colliery, near Ferry-bil], which has been practically 
idle for nearly eighteen years, has been reopened. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THERE has been some little excitement in the warrant market 
this week owing to a continued scarcity of warrants. Opinions 
ditfer as to the probable inquiry to be experienced for shipment of 
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pig iron to America. Some of the bears were inclined to believe 
tha’ purchases on this account had been overstated, and acting on 
this opinion they sold Cleveland warrants pretty extensively early 
in the week, with the result that prices were depressed. Thereh s 
since been a sharp recovery, with numerous fluctuations, and a com- 
paratively large business has been done. 

Scotch warrants are quoted 56s. cash, and the same rate for 
delivery in one month, there being very little business doing. 
Cleveland iron has been very active at 50s. 6d. to 49s. cash, 
50s. 8d. to 49s. 10d. ten days, 49s. 5d. sixteen days, and 49s. 10d. 
to 49s. for delivery in one month. Cumberland hematite is quoted 
59s. 44d. to 59s. 04d. buyers, with very little doin. 

The prices of Scotch makers’ iron have in one or two cases been 
slightly easier. On the other hand, there are special brands which 
are scarce, and very firm. Wishaw, No. 1, is quoted at Glasgow 
60s. 6d.; No. 3, .; Carnbroe, No. 1, 6ls. 6d.; No. 3, 57s. 6d.; 
Clyde, No. 1, 65s. 6d.; No. 3, not quoted ; Calder, No. 1, 66s.; 
No. 3, 59s. 6d.; Gartsherrie, No. 1, 65s.; No. 3, 59s. 6d.; Summerlee, 
No. 1, 69s. 6d.; No. 3, 59s. 6d.; Coltness, No. 1, 69s. 6d.; No. 3, 60s. ; 
Langloan, No. 1, 7ls.; No. 3, 60s.; Glengarnock at Ardrossan, 
No. 1, 69s. 6d.; No. 3, 59s. 6d.; Eglinton at Ardrossan or Troon, 
and Dalmellington at Ayr, Nos. 1, 60s.; Nos. 3, 56s. 6d.; Shotts 
at Leith, No. 1, 69s.; No. 3, 59s. 6d.; Carron at Grangemouth, 
No. 1, 68s.; No. 3, 59s. per ton. 

The demand for Scotch hematite is good, but the pressure for 
delivery has not been quite so great, and the result is that prices 
are about 6d. per ton lower. Merck ants quote 62s. for delivery at 
the West of Scotland steel works. 

The output of pig iron in Scotland is well maintained. An 
additional furnace has been placed on hematite iron at the Colt- 
ness ironworks, and there are now a total of 86 furnaces 
blowing in Scotland comparing with 83 at this time last year 
Private advices from the United States are somewhat conflicting 
as to the amount of iron that is now likely to be wanted by 
America. It is estimated that during the present month the 
shipments of Scotch and Cleveland pigs to the States will total 
about 60,000 tons. In the last few days the inquiries have rather 
fallen away. Some are of opinion that while this is the case there 
is likely to be a little more doing presently. They can hardly 
believe that the demand has dropped right off so suddenly. As 
regards the home inquiry, consumers have been purchasing less 
iron, and this feature of the business is, it must be admitted, 
oceasioning a little anxiety. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5121 tons, compared with 3466 in the corresponding 
week of last year. The arrivals of Middlesbrough pigs at Grange- 
mouth were 13,823 tons, showing an increase of 4518 tons over 
those of the corresponding week. 

The amount of business doing in foundries seems to be increas- 
ing, but some of the malleable ironworks have become a little 
quieter, 

: There is a moderate business doing in steel, the prospects of 
which are fairly satisfactory. It is expected that ere long there 
will be a better demand for shipbuilding material. 

There has been a fair business doing in the coal trade, and com- 
paratively little change has to be noted this week. The shipments 
from Scottish ports have amounted to 256,790 tons, compared with 
256,575 in the preceding week, and 184,809 in the corresponding 
week of last year. There has been some falling off in the clear- 
ances of the Firth of Forth, but the quantity despatched from 
Glasgow is considerably better than in the preceding week. Main 
coal is quoted, f.o.b. at Glasgow, 9s. to 9s. 6d.; steam, 10s. to 
10s. 3d.; and splint and ell, 10s. to 10s. 6d. per ton. There is a 
rather better demand this week for household coal for home use in 
consequence of the colder weather, and the prices of these sorts 
show little variation. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Ir is still evident that there is no firm hand at the helm of the 
Coalowners’ Association, for the result of the adjourned meeting 
held in Cardiff on Saturday was simply a truce, the meeting 
agreeing to the following resolut‘on:—‘‘The men to continue 
working at the end of the year, when the sliding-scale ends, under 
the conditions of the final audit, until it is reecgnised that agree- 
ment is impossible, and that the negotiations must give way to a 
strike or a lock-out.” This is hailed in the local Press with great 
satisfaction by the colliers’ representatives, leaving the inference 
upon the mind of the public that their side has ‘‘ scored.” On the 
side of the coalowners, who are as desirous of peace as one, 
advocates of a firm policy in defence of the just rights of capital 
urge that it indicates timorousness and vacillation. At all events 
no strike is now feared for the new year. 

On ’Change, Cardiff, it was announced this week that the Union 
Line had placed bunker orders for 300,000 tons with Lewis, 
Merthyr, and Nixon Navigation. The price is understood to run 
about 13s. 6d. to 13s. 9d. f.o.b. It is rumoured that other 
important orders are in abeyance, probably having been held over 
to see the outcome of the conference between the coalowners and 
colliers. Large orders are expected from the Admiralty. 

I am glad to note that, in recognition of his father’s long service, 
and of his own ability, Mr. W. Hood has been appointed to the 
management at the Llwynypia collieries. 

Closing coal prices this week at Cardiff were as follows :—Best 
steam, 15s.; seconds, 14s. to 14s. 6d.; drys, 14s. to 14s. 3d.; best 
small steam, 8s. to 8s. 3d.; seconds, 7s. 6d. to 7s. 9d ; inferior, 
6s. 9d. to 7s.; best Monmouthshire, 13s. to 13s. 3d.; seconds, 
12s. 9d. to 13s.; best house, 16s. 6d. to 17s.; No. 3 Rhondda, 14s, 9d. 
to 15s.; brush, 18s. to 13s. 3d.; small, 10s. to 10s. 6d.; No. 2 
Rhondda, 11s, 9d. to 12s.; through and through, 10s. to 10s. 6d.; 
small, 7s. 6d. to 8s. Patent fuel prices are maintained, pitch 
remaining high ; latest quotations, 16s. to 17s. Coke firm, 17s. to 
18s., furnace ; foundry, 19s. to 23s. Owing to the coming in of 
delayed tonnage a large quantity of coal at sidings has been cleared 
off, and there has been more animation in the trade. This has 
shown itself also in a better tone in negotiationsfor future delivery. 
As regards house coals, the cold wave appears to have been widely 
spread, as a distinct improvement is shown, and contracts will now 
have a better character; all kinds of bituminous coal are now 
on the upgrade. Large consignments of coal are going this 
a from Cardiff to Colombo, Port Said, and Lonkentarg, to 

rance. 

A recurrence of an old feature is now to be noticed in shipping 
lists ; the other day a vessel went out from Cardiff to New York in 
ballast. Swansea does not yet appear to have cleared off its coal 
orders for the States. Last week shipments showed this. In all 
Swansea despatched 63,645 tons Prices distinctly firmer for best 
anthracite, which is now quoted at 21s. ; seconds, 19s.; big vein, 
large, 18s. to 18s. 6d.; red vein, 15s. to 15%. 6d.; machine-made 
cobbles, 21s. to 22s. ; ditto nuts, 27s. to 28s. ; ditto rough peas, 
12s. 6d.; ditto fine peas, 12s. 6d.; rubbly culm, 5s. 3d.; duff, 3s. 3d. 
Steam coal, 15s.; seconds, 13s. 6d.; bunkers, 10s. 6d.; small, 6s. 6d. 
to 7s. House coal: No. 3 Rhondda, 15s. to 15s. 6d.; No. 2 
Rhondda, 13s. to 13s. 6d., all Swansea, cash 30 days, less 24. Coke, 
17s. 6d.; furnace, 19s. to 23s. foundry ; patent fuel, 15s.; pitwood, 
18s. to 19s. This is slightly better than Newport and Cardiff 
prices, which are now 19s. 6d. to 20s., and with lessened cargoes 
on account of weather may be expected to improve. 

Newport, with its well-conducted Ebbw Vale Works, equal to 
any in production and quality, and with the important Dowlais 
and Cyfarthfa Works in the background, of long-sustained reputa- 
tion, must, it appears, go far afield for supplies. Last week 
another large cargo of tram rails and fish-plates came in from 
Antwerp, consigned to the Corporation. Swansea continues its 






importation of steel from Rotterdam, and large cargoes of scrap 
steel are coming in from Chatham, and pig iron from Whitehaven. 





The total quantity of foreign iron ore received during the week 
was very large—over 6000 tons. 

Most of the iron and steel works are busy, and it is stated good 
orders for rails are held, principally colonial, the season for home 
renewals and all but imperative extensions now waning. The 
support received by iron and steel works from the great collieries 
is well shown by the publication now appearing of the wants which 
wi'l need supplying from the Ist of January next. These include 
rails, bars, and other iron, bolts, nuts, and rivets, steel girders, 
channels, and colliers’ tools, chains, and wire ropes. 

On ’Change, Swansea, this week, it was commented upon that the 
finished iron and steel trades were in a weaker state, and that pig 
iron was lower ; Scotch, 6d.; Middlesbrough, 9d. to 1s.; and hema- 
tite, 7d. per ton. There is no firmness in quotations this week, 
and strong efforts are being made on the part of buyers, particu- 
larly in tin-plate, to get at lower figures, though it will be seen that 
prices now are such as to leave little if any margin, Bessemer cokes 
being offered as low as lls. 9d. Some makers are advocating 
greater unity in resistance, even to the extent of incorporating all 
tin-plate manufacturers as a union for defensive action. The make 
continues large, only one works being idle through breakage—the 
Midland—and in this case hands were taken on at the Morriston. 
In the Swansea Valley a large make of bar iron for local use is 
going on. Copper works are doing well, spelter brisk, but com- 
plaining of non-arrival of ore. Tube works not much change, 
though prospects for new year are hopeful. Last week the make 
of tin-plate was very satisfactory, nearly 68,000 boxes being turned 
out. Shipment was 64,447 boxes, and present stocks are 151,083 
boxes 

Closing prices, iron, steel, and tin-plate, are as follows :—Pig 
iron: Glasgow warrants, 56s. 14d. cash ; Middlesbrough No. 3, 
48s, 6d. to 50s.; other numbers in proportion. Hematite warrants, 
59s. 2d. Welsh bars, £6. Sheets and iron, £7 12s. 6d. to 
£7 17s. 6d. Steel rails, heavy, from £5 10s.; light, from £6 10s. 
Bessemer steel tin-plate bars, £4 12s. 6d. Siemens, best, £4 15s. 

Tin-plates : Bessemer steel cokes, 11s. 9d. to 12s.; Siemens, 12s. to 
12s. 3d. ; ternes, per double box, 28 by 20 C., 23s. 9d. to 25s 6d.; 
best charcoal, 13s. t» 13s. 3d. Big sheets, 6ft. by 3ft. by 30 g., 
£9 5s. to £9 7s. 6d. per ton; finished black plate, £9 to £9 2s. 6d. 

Block tin, £113 10s. to £112 10s. ; spelter, £19 lus. bd.; lead, £11. 
Copper: Chili bars, £51 1s. 3d. to £51 6s. 3d., all Swansea ; iron 
ores, Cardiff and Newport, 13s. 3d. to 15s, 6d. 

Colliery shares are reported steady all round, and railway stocks 
in several instances are showing improvement. 

The Great Western Railway Company proposes to make con- 
siderable extensions in Carmarthenshire and Glamorganshire, and 
to carry out important junctions. 

Mr. D. A. Thomas, M.P., has elicited from the Government 
authorities by his questions in the House the fact that New Zealand 
coal emits more smoke than We'sh coal of good quality, also that 
it is more friable and makes more small. It was, however, con- 
tended, in reply, that its steaming quality was good. 

Another conference of coalowners and colliers’ representatives 
has been called for Saturday. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron trade over here remains very much as last reported ; 
quotations are unaltered and the depression in most depart- 
ments is increasing rather than otherwise. Pig iron is in quiet but 
fairly regular demand in Silesia, and the business in scrap iron is, 
comparatively speaking, firm, better qualities being in specially good 
request. The girder trade is exceedingly dull; prices, nevertheless, 
have been tolerably well maintained ; the rail works are satis- 
factorily occupied, whereas the employment at the plate and sheet 
mills is insufficient. 

On the Rhenish-Westphalian iron market the inland demand for 
crude iron is still extremely languid ; the business in manufactured 
iron is also limited and anything but remunerative. 

Quite recently a falling off in American demand for scrap iron 
could be noticed ; offers, therefore, have been increasing ; and a 
weakening tone was perceptible in quotations; some sorts have 
been reduced M. 3 to M. 4 p.t., and a further decrease in price is 
expected to take place towards the end of the month. Hoops are 
languid, quotations going down from M. 100 p.t., on M. 98 to 
M. 99 p.t. Girders, too, are quiet, and so are rails, at least so far 
as home demand is concerned, while from abroad a pretty good 
demand comes in, but very little can be gained, because quotations 
are so low, 

German foreign trade in September of present year shows a fair 
increase, being, in crude iron, manufactured iron, and hardware, 
291,504 t., against 199,393 t. in the same month the year before ; 
during the first nine months of present year 2,372,025 t. were 
exported, against 1,599,477 t. for the same period the year before. 
Thus export in iron shows an increase of 772,548 t., or 48 per cent., 
against 1901, and compared to 1900 an increase of 110 per cent. 
took place. To England 574,973 t. were exported, against 
200,314 t. in 1901, and 115,466 t. in 1900. A very marked falling 
off could be noticed in the export from Germany to Austria- 
Hungary, 37,530 t. having been exported this year, against 
59,434 t. last year; also to Russia only 66,916 t. were exported 
this year, against 90,560 t. last year. 

The United States, which formerly bought very little on the 
German iron market have this year purchased fairly large lots, 
viz-, 169,754 t., against 8685 t. in the year before, of which 25.412 t. 
were pig iron, against 105 t. in 1901. Import in iron to Germany 
continues low, being for the first nine months of present year 
208,166 t. only, against 329,765 t. in 1901, and 775,807 t. in 1900 ; 
this shows a decrease of 120,000 t. against last year, and a decrease 
of half a million against 1900. 

Deliveries on the Silesian coal market have been increasing, and 
the tone is firm all round. The Upper Silesian coal convention, 
consequently, is not going to reduce output in the present quarter. 
During the first ten months of present year deliveries in coal were 
900,310 t. more than during the same period last year ; in October 
alone 106,160 t. more were delivered than in the same month in 
1901. Also in Rheinland-Westphalia inquiry and demand for coal 
and coke are pretty animated. Deliveries in coal, coke, and 
briquettes in the Ruhr districts were 470,000 t. higher for October 
than inSeptember. Shipments in bunker coal to Belgium and to 
Holland are fairly large. Dealers’ stocks are low, and will soon be 
cleared. On the 3rd inst. the coke convention resolved to main- 
tain the prices for blast furnace coke—M. 15 p.t.—till July Ist, 
1903, while quotations for other sorts of coke met with a reduction 
of M.1p.t. Deliveries of the Westphalian coke convention were 
680,000 t. in October of present year, against 610,724 t. in September 
and 543,964 t. in October last year. 

The Austro-Hungarian iron market is still quiet and somewhat 
depressed, but the Railway Administration is coming forward with 
orders now, or, rather, tenders have been invited for the supply 
of forty-two locomotives and tenders, which will be worth over 
four million crowns. The South Railway and the Bohemian North 
Railway have also carried on negotiations concerning the pur- 
chasing of thirty-eight Jocomotives. At the same time the State 
Railways have placed their total demand in axles and tires for 
1903 with the Alpine Montau and the Witkowitz and Ternitz 
works. 

The Austro-Hungarian coal market is very dull, and a falling off 
in this week’s deliveries could be noticed. The coke trade is in a 
fairly satisfactory condition. In Bohemian brown coal a lively 
trade continues to be done, and shipments on the Elbe have been 
exceptionally brisk, being, in Aussig, 750 wagons per day. Total 
shipments in Bohemian brown coal in October of present year 
were 213,000 t. During the first ten months of present year 
3,149,029 t. brown coal were delivered on Saxon railways, which is 
296,021 t. less than during the corresponding period last year. 

The tendency is fluctuating on the French iron market ; in the 








Ardennes a slight improvement in the condition of affairs could 

be perceived ; in the Centre, however, a very poor trade only j 

a and in the Department Nord the tone all round is likewing 
ull. 

On the 13th inst. the Colliers’ Congress of the Departments 
en and Pas-de-Ca'ais, with 140 against 40 votes, resolved to resume 
work, 

The position of the Belgian iroa market, though nct satisfactory 
has yet been tolerably firm during the week. In manufactured 
iron competition is pee riggs | keen. Inquiries continue to be 
received from Javan, India, and other countries, but owing to the 
uncertain state of the coal trade only contracts for short terms of 
delivery can be booked. Pig iron is lifeless, prices for the first 
quarter of 1903 having not yet been fixed. Blooms quote 93f, tg 
94f. p.t. free Charleroi ; steel billets fetch about 90f, p.t.; merchant 
bars No, 2, 135f. p.t. for inland, and 127f. p.t. for abroad ; the 
same in steel 131-75f. p.t. for home consumption, and 128.75f, Pat, 
for foreign demand, ‘ 

The most urgent requirements appear to have already been 
covered on the Belgian coal market, for comparatively little was 
bought last week. Quotations are the same as before. The Belgium 
colliers have not yet made up their minds whether they ought to 
strike or not; but they are going to pass a resolution on the 16:h 
inst. Their demand is a 15 per cent. increase in wages, and the 
pits are said to have shown some inclination to partly grant this 
request, 
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STEAM coal market unchanged. There is still a scarcity of ton. 
nage. House coal quiet, owing to scarcity of sailing vessels, but 
prices keep firm. lKxports for week ending November 15th ;— 
Coal: Foreign, 58,474 tons; coastwise, 15,159 tons. Imports for 
week ending November 18th:—Iron ore, 8980 tons ; rails and 
fish-plates, 190 tons ; scrap, 89 tons ; loam, 350 tons ; cement, 173 
tons ; pitwood, 2763 loads, 

Coal :—Best steam, 13s, to 13s. 3d. ; seconds, 12s. 9d. to 13s,; 
house coal, best, 16s.; dock screenings, Ss. ; colliery small, 
7s. to 7s. 6d. Pig iron: Scotch warrants, 55s. 11d.; hematite 
warrants, 59s. 34d. f.o.b, Cumberland prompt ; Middlesbrough, 
No. 3, 5s. 1d. Iron ore: Rubio, 14s. 9d. to 15s. ; Tafna, 15s, 
Steel: Rails, heavy sections, £5 10s. to £6; light ditto, £6 10s, 
to £7 f.o.b.; Bessemer steel tin-plate bars, £4 ls. 64.; 
Siemens steel tin-plate bars, £4 15s.; all delivered in the district 
cash. ‘Tin-plates: Bessemer steel coke, Ils. Yd. to 12s,; 
Siemens—coke finish—l2s. to 12s. 3d. Pitwood: 20s., ex ship, 

London Exchange telegrams: Copper, £51; Straits tin, £115 10s, 
Freights firm. 








TRADE AND BUSINESS ANNOUNCEMENTS 





We understand that Messers. Andrew Handyside and Co,, 
Limited, of Derby, have secured the contract for the iron roof over 
the vegetable market at Lancaster. 

Mr. Sam. Trai. JAMIESON, Rosslyn - terrace, Kelvinside, 
Glasgow, has recently been promoted to the position of chief 
electrician of the West India and Panama Telegraph Company's 
Central Station, Newington. 

Messrs. MOESCH AND ScHMIDT inform us that they are the 
agents for the United Kingdom of the Société Hollando Belge 
l'industrie Electrique, Bruxelles, which is affiliated to the Com- 
pagnie de |'Industrie Electrique of Geneva, 

Messrs. CROMPTON AND Co., Limited, have secured the contract 
for two 200-kilowatt three-phase alternators coupled to Belliss 
engines, and 100 incandescent fittings and pillars for street light- 
ing, from the Bloemfontein Corporation, through Messrs, Davies and 
Soper. 

ScuMip?’s SUPERHEATING Company, Limited, has just received 
advices from Germany that the Prussian State Railway Administra- 
tion has placed an order for twelve express, twelve passenger and 
goods, and fifteen goods locomotives, all to work on the system in 
question. 

Mr. JoHN Fatrur, AG.T.C., B.Sc., who has been assisting 
Professor Jamieson with his system of teaching electrical and 
mechanical engineering by correspondence, was recently appointed 
as a telegraph superintendent to the Indian Government from 
amongst eighty applicants. 

WE are asked to announce that the partnership between Mr, Hal 
Williams and Mr. Henry Adams has been dissolved. Mr, Williams, 
in pursuance of an arrangement with his late partner, will carry 
on theelectrical and refrigerating work which the firm had in hand at 
the time of the dissolution, and for which he had always been solely 
responsible. 

Tue Lockenby Ironworks, near Middlesbrougb, which a_ short 
time ago were acquired by Sir Christopher Furness, and which 
were handed over to him on the 6th inst., will be carried on by the 
Tees Furnace Company, Limited, with Mr. Joseph J. Bnrton as 
managing director. The pig iron made at the works will centinue 
to be branded ‘‘ Lockenby.” 

Messrs. Duss AND Co, Glasgow, have secured an order, which 
was widely competed for among British and foreign makers, 
to build thirty tank locomotive engines for the Japanese Govern- 
ment Railways. This firm has been very busy for a long time, and 
umong the orders that have been passing through their hands are 
some for South Africa, in connectiun with which great despatch 
has had to be experienced. A large consignment of finely finished 
locomotives are just being put on ship at Glasgow by Messrs. Dubs 
and Co, for shipment to Natal. 

THE directors of J. and E, Hall, |Limited, propose to pay a 
dividend at the rate of 124 percent. perannum on the ordinary shares, 
which will absorb £12,500, and of the balance, amounting to 
£3826 6s. 10d., to place to a reserve fund the sum of £5000, and 
carry forward £3826 6s. 10d. The orders in hand at the end of the 
financial year were sufficient to keep‘the works fully employed well 
into the vear 1993, and since July 31st last a large number of 
additional orders have been booked, so that the prospects are in 
every way most satisfactory. In view of the continued increase of 
the business the directors have further added to their number by 
appointing as a director Mr. Jules de Saugy, a gentleman whose 
knowledge of refrigerating engineering will be of great service to 
the company. 

THE approval by the shareholders of , both companies on tho 
13th inst. of the scheme of amalgamation between the Patent Shaft 
and Axletree Company, of Wednesbury, with the Metroplitan 
Amalgamated Railway Carriage and Wagon Company, of 
Birmingham, marks another important step forward in the 
policy of combination, which of late has made its appear- 
ance alike in the Midlands and in other English engineer- 
ing centres. It will be remembered that the amalgamated 
company was registered only a few months ago to unite the 
businesses of fiveimportant wagon-building concerns, and theabsorp- 
tion of the Patent Shaft raises the numbers of units of the combine 
to six. The amalgamated company desires tu be self-contained. 
They made their own wheels, but not the_tires and axles, _ By this 
union they will have on their side their largest competitor in the 
wheel trade. Besides entering into the bridge-building trade, the 
combination will now be abletomake its own iron and steel channels, 
and steel is every year more and more displacing timber in wagon 
building. The Patent Shaft and Axletree Company will retain its 
own name and will have its own separate board, which will continue 
the management upon similar linesjto thosejin,the;past. ¢ Mr. J. 
P, Lacy therefore continues chairman of the Patent Shaft, and 
Mr. J. F. Cay, secretary. 














oN 


his badass 








THE ENGINEER 


507 





Nov. 21, 1902 





— 


THE PATENT JOURNAL. 

vom ‘The Illustrated Oficial Journal o 

Condensed from Patents.” v 
Application for Letters Patent. 

* * When inventions have been ‘‘ communicated " the 

* snd address of the communicating party are 


name 2 uddr 
printed in italics. 





4th November, 1902, 
24,056. ReIN Davice for Harness, T. L. Thompson, 
Kingston-o2-Thames. “ 
SrcppeR, F. Irwin, Newcastle-on-Tyne. 


057. 4 » 
a8 RepuctnG VaLves for Fiuips, J. A, Ormerod, 


Manchester. 
94,059, SPRINKLER IxnsvaLLations, J. A. Ormerod, 
Manchester. , 

Quick TRAVERSE GassiNc Frames, P. E. 


24.030 

* iaslam, Manchester. 

o4dul. AnriviclaL Teas for Banugs, R. P. Stewart, 

Glasgow. 

4 032, PICTURE L8VEL ADJUSTER And Easkt, W. T. Parr, 
London. 

94 063. Moutpina Brigugrres, J. Simons and K. P. 

s Hang], Wolverhampton. 

4. Rorary Enoings, O. D, and D. B. Kingsbury, 





asyow. 

94.065. Snare Stup Fasrenina Device, H. Miiller, 

ester. 

wi. Tres, G. Kostin, London. 

94 067. Furnaces, R. Thomas and Co., Limited, RB. 

24 007 ’ : ‘ ‘ 
Thomas, and J. Lewis, Birmiogham, 

94,068, Lames, A. de Puydt, Liverpool, 

94,069. laxitinG Combustion Ewyatngs, J. W. Sel, 
London. 2 

94,070, THREADING Macaink Nerpues, A, A, Stronach, 
Dundee ? 

o4.07L. Ferrixas for Winpows, &c., W. L. Hamilton, 
Glasgow. 

94,072. “Tae Maxim,” H. M. Maxey, Gloucester. 

24,073. Proroceapatc Lensks, H. 1D). Taylor, York. 

94,074. Macatnery for BORNIsuING and FILING MeraL 
Arricies, H. Bireh and J. Birch and Sons, Limited, 
Birmingham. 

94,075. Cospuct Wires, J. and H. J. Whitehead, 
Birmingham 

94,076. Joints for Suraicat Porposks, 8. Whitehurst, 
Brighton. 

24.077. Bearinas for Pu_teys, &c, D. Hildersley, 
London. 

24078. Spray Propuctne Apparatus, G. Nobes, 
London. i 

24,.79. Maken? Sopium Cyanipg, J. Boulton and B. A. 
Spaull, London. 

24,080. Fuuip Pressure Watre Taps, A. Munyard, 
Glasgow 

24,081, Means for CotTinc Saggr Lzap, J. J. King, 
Glasgow. 

24,082. Support for Giass Pangs, E. H. Hobling, 
London. 

24,083. Toy Bows, B. J. Bayard, London. 

24,084. Rerractory OnsEects, G. Baillie, London. 

24,085. Umprec.a Sricks, F. Stradwick and J, Jeffery, 
London. 

24.086, Duster, M. Keddell, London. 

24,087. Game, K. Fuller, London, 

24,088, Fixtnc Winpow Pangs, W. 
London. 

24,080. Eveerric Switcn Lampe Honpgrs, P. J. 8, 
fiddeman, London, 

24,00. Secortna Lains to Papsr, J. G. Inshaw, 
Handsworth, near Birmingham. 

24,001. SpRavina Furnace Cinpers, W. Lessing and 
A. Wolff, London. 

24,002. Datu. Macuines, G. Huber, London. 

24,093. Frame for Ho_piIna NEwspaprrs, A. Jacobson, 
London, 

24,004. Cement Composition, W. Perry, London, 

24,095. Roapway, H. J. Haddan.—(A. 0. Crozier, United 
States ) 

ss m se Wrexts for Veniciss, 8. B. Whiteside, 
sondon, 

hg ca is Boots and Suogs, J, KE. Kennedy, 
vondon, 

24,008. ARTIFicIAL Leas, O. P. R. Pold, London. 

24,000, ALTRRNATING-CURRENT GENERATORS, HI. HH. 
lake. —(The General Electric Company, United 
States. 

24,100. Evectric Brakes, H. H. Lake.—(The General 
Electric Company, United States.) 

24,101. Metuop of TransrorMinG ELectric ENEroy, 
H. H. Lake.—(The Geneval Electric Company, United 
States 

24,102. Sorrack Contact Structursgs, E. A. Carolan, 
(The General Electric Company, United States.) 

24,103, Air Guns, E. E. Bailey, London. 

24,104. Trottey Wirgs for Trams, A. E. le Rossign >! 
London. ‘ 

24,1 5. Sewinc Macarngs, R. L. Lyons, London. 

24,106. WATER-TUBE Borers, H. H. Lake,—-(New York 
Sh iphuilding Company, United State %.) 

24,107. SHox Treas, H. H. Lake.—(W. C. Benkert, 
United States.) 

24,108. REPLENISHING WeFts of Looms, J. T. Bolton, 
London. , 

24,109. ReaoLators for Arc Licut Systems, H. HH. 
Lake. — (Ge neral Incandescent Are Light Company, 
United States.) 

24,110. VARIABLE SpgEp Gear, H. R. Isler, Kingston- 
on-Thames. 

24,111. Rercactine Evecrric Ligut, The Alliance 
Electrical Company, Limited, and W. Gillham, 
Londor, 

24,112, ALTERNATE CuRRENT Traction Systems, W. 

z M. Mordey and A. G. Hansard, London. 

24,113, Hay Raking Macuinygs, C. Cottis, London. 

24,114. PREVENTING VEHICLE Srpgsiips, U. J. Baker. 
London, ; 

24,115. REGISTERING QUANTITIES of LiQuIDs Soxp, R. 

: G. de Mey:al, London. 

24,11¢, EMPLovges’ TiMé-RECORDERS, F, Hope-Jones 
London, ‘ 

24,117. Lirrine Apparatus, W. P. Thompson.—(7/ 
U ereinigte Maschine nfabrik Augsburg und Maschinen- 

. baugesellschaft Nurnhe v0 A -G, Germany 

a for TURNING CLover Hay, W. G. Rigby, 

Pree Dry Gas Merers, H. Aron, Liverpool. 

24,120, Membranes for Dry Gas Merers, H. Aron 
Liverpool, ; ‘ 

“4,121, Disc Knives for Woop Worktno, H. Riss 

Liverpool, ; 

94 196 < 

24,122, Arc Lamp, P. H. F. Spies and-C. B. Tutt, 

yerpool, 

23. CONVEYING Boxers from VessE.s, 

erpool, 

4,124. Org Roastina Fornack, W. A. Maddern 
Liverpool, , 

ae a a, H. M. Knight, London. 

120, COMBINATION BLOUSE anc ni 
pony d Beit, H. M. Knight, 

24,127, Reramntna Devic 
' D EVICE fo rCL¥S ake 
Lotadage r Cyciks, 0. Baker, 

24,128, ELectRIC Mo’ 

» EL TO ; 
Lender RS for Fans, A. B. Holson, 

24,129, } * ‘ eT 
Vota ae, G. B. Ellis.—(Société Chimiyue des 

anes di hone ani 7 tidli 

cartier, Peon} nccennement Gilliard, P, Monnet, et 

24,130, Secunina i 
Leute Raits, W. J. Hosgood and P. Dipper, 


24,131. To 
lean J. P. Lennon and ©. E. Banks, 


24,132. Dy 
haw a NAMO-ELECTRIC MacuingeRyY, M. MacLaren, 
24,133. Sry ; 
londan SuPERHEATERS, M. de Pokrzywoicki, 
24,134, Saar Sup: r itzinge 
beau PORT for VeHICcLEs, M. W. Scitzinger, 
24,135. Corn Hotpers, C. W. McCarter, London. 
i PP Yarns and Tureaps, C. Kellner, 
4ondon, 

















Birkinshaw, 















~, W. Carr, 





24,187. Distrinutinc Feetitisers, H. J. Monson, 
London. 

24,138. Apparatus used in Apvertisinc, J. Lynn, 
London. 

24,139. Compingep Baipte and Hatrer, H. Dichtl, 
London. 

24,140. CatcuLatine Macuings, H. J. Haddin.—(W. 
Heinitz, Germany.) 

24,141. Boor-FinisHtnGc Macuinges, O. Robinson, 
London 

24,142. CIGARETTE-MAKING Macuings, C. J. A. Derazey, 
London. 

24,143. Screw Jack for Motor Cars, R. Pilgrims, 
London. 

24,144. SausAGE-rILLING Macuinges, J, A. Biberfeld, 
London, 

24,145. Diaoinc Berrs, G. C. Marks.—(B. W. Gubtil, 
United States ) 

24,146. ARTISTICALLY DisPpLayina Osszcts, W. Wood, 
London. 

24,147. Samptine Toor for Liquips, T. C. Collingwood, 
London. 

24,148. ELecrric Fuser, W B. Esson, London, 

24,149. EL_ecrric Fuses, W. B. Esson, London. 

24,150. Stentine for Orpsance, R. C. Barnes and R. 
Bauld, London. 

24,151. Srop Mortons for Persrina Presses, H. 


Hf. Lake. —(Keonomie Machine Company, United 
States ) 
24,152. MAKING BLast Furnace Gas, B. H. Thwaite, 


J ondon, 
5th November, 1902. 


24,153. Fotpina CLora¥s Packer, L. Jeffery, Ply- 
mouth. 

24,154. Trovser Presser. G. Taylor, E. D. Skinner, 
and 8, T. Burkinshaw, Cambridge. 

24,155. CuLinary Vesskis, T. Wi.son, Newcastle-on- 
Tyne. 

24,156. Lappger with Lever.Jack, J. Stephens, Staines, 
Middlesex. 

24.157. Sawinc Macnee, E. G. Herbert and E. G. 
Herbert, Limited, Manchester 

24,158 Smoke Evsectror, W. E. 
Cheshire. 

24,159. Heatinc and Cootinc Apparatus, A. Sharp, 
London. 

24,160, Rat Jom, C. Rhoads, I. E Bailey, and W. 
A. Coleman, Kingston-on Thames. 

24,161. INncanpescent Gas Borners, C. G. Brett, 
London. 

24,162. Atracuixe Tire; to Rims, H. E. Cohen, Bir- 
mingham. 

24,163. Serrrooy Apparatus fr CARRIAGES, W. Meesor, 
Birmingham. 

24,164. Crearine “Grooves of Ralts, C. J. Tozer and 

T. J. Stevens. Plymouth. 

». Pixc-Pona Scorinc Apparatus, F, Deacon, 


Bates, Northwich, 








24,166. Manoies, G. Robinson, Liverpool. 

24,167. Coat Minino, W. C. Blackett, Sacriston, near 
Durham. 

24,168. Rapeit Trap, R. Johnson, Umberleigh, R.S.0 , 
North Devon. 

24,169. Cuatn, J. J. Pasley, Birmingham. 

24,170. PeRAMBULATORS, W. Punkley, Bir- 
mingham. 

24,171. Drivixsc Gear of Winpina Macuings, J. Boyd, 
Glasgow. 

24,172. System of Exxecrric Traction, J. Galloway, 
Glasgow. 





24,173. Hat Fastener, H. 8. Rowton, Manchester. 
24,174. Tar Firrine, W. Milroy, Manchester. 
24,175. SAW-SHARPENING Macuines, J E. Milner, 


Huddersfield. 

24,176. Cycigs, F. 8S. Willoughby. Manchester. 

24,177. Macutnes for Cotrino WaLL-papErR, J. Oates, 
Halifax. 

24,178. Mirrors used in ApvErtTisinc, P. Braham, 
London. 

24,179. Friction Ccivurcnes, J. and J. Shaw, 
Coventry. 

*4,180. Mitts, C. J. Robinson and J. Backhouse, 
Liverpool. 

24,18SL. Fegpinc Device for Furnaces, W. J. Bulgin, 
Manchester. 

24,182. Meta Can Sprout, W. and J. Finney, Bir- 
mingham. 

24.1838. Compgnsators, L. W. and O. R. Williams, 
Glasgow. 

24,184. Broom Hanoie Fastener. F. W. Imms and J. 
Deakin, Birmingham. 

24,185. Pyeumatic Trres for Venicies, H. V. Holden, 
London, 

24,186. Stanp for Hotprine Borries, H. W. Pearson, 
Birmingham. 

24,187. Stanp for Hotpinc Irons, W. Stewart, 
Liverpool. 

24,188. Dryinc Hanks, W. B. and J. T. Richardson, 
Manchester 

24,189. Spgep InpicaTors, A. W. Brownand W. J. Davy, 
Manchester. 

24,190. Reparrrnac Cricket Bats, H. J. Knutton, 
Bradford. 

24,191. Seats, G. 8S. Holmes, Liverpool. 

24,192. TroLLey CoLLectorsand Po ss, W. E. Rowlands, 
Liverpool. 

24,198. Lirrs, R. 8. Kirkpatrick, London. 

24,194. Propuctne Gas, W. J. Crossley and T. Rigby, 
Manchester. 

24,195. Gas Enornes, A. and P, A. Casey, London. 

24,196. Comprnep Wrapper and Invorcs, E. J. Loder, 
London. 

24,197. Ramway Rar Jornt, 
Vancouver. 

24,198. Masks, H. E. Hughes, London. 

24,199. Tires, J. Corlett, Liverpool. 

24,200. Motors for Drivinc MAcHINERY, J. Maynes, 
London. 

24,201. Winpow-cLeantnea Devices, F. A. Wimple, 
London. 

24,202. Daivinc Gear for Motor Cycugs, C. Merington, 
London. 

24,203. Ticket Horprr, C. G. Johnstone, Barking, 


H. Cartwright, 


SCX. 

24,204. Lamp, A. E. Holdaway, London. 

24,205. Evectric Switch Lampnoupgrs, J. Hewett, 
London. 

24,206. Preventinac Tuerrt from Boxes, A. Chiesi, 
London. 

24,207. Untractne Horssgs, W. Vieser and F. Reiser, 
London. 

24,208. Sanirary Manure Barrow, F. Sawyer, 
London. 

24,209. Seir-wasuer, J. Raffey, Bromley, Kent. 

24,210. Bauus, G. V. de Luca, London, 

24,211. CatLrnes, J. Maresch, London. 

24,212. BrusH-HOLpERS for DyNaMo-RLECTRIC Ma- 
cutnes, E. A Carolan.—(The General Electric Com- 
pany, United States.) 

24,213. Praventina BorrLte Rrrittrne, H. E. Sexton, 
London. 

24,214. Compineo Bepsteap and Bep-rest, S. G. 
Edwards, London. 

24,215. Furt, G. W. Goode and H. L. Mitchel], South 
Godstone, Surrey. 

24,216. CugANING and Po.isnine Boots, R. 8, Jones, 
Le ndon. 

24,217. Cricket Bait, G. H. Bowkett and P. R. Wylde, 
London. 

24.218. Freezixe Pipers for Uss in Suart Sinkina, E. 
Edwards. —(The Bisimaschinen und Internationale 
Tiefbau-Gesellschaft von Gebhardt and Koenig G. im, b. 
H., Germany.) 

24,219. Umprettas and Parasors, E. Houlard, 
London. 

24,220. Erecrric Wires, W. Peto and T. O. Kent, 
London. 

24,221. Hatr-prns, L. Ousey, London. 

24,.zz2. Venicirs, G. L. Morris, London. 

24,228. Gaver for MgasuRING Liquips, G. H., Olliver, 
London. 

24,224. Device for CoLtectine Dost, A. W. and Z. W 
Daw, London. 





a oe Currinc Raitroap Caoss-Tizs, C. A. Hege, 

mdon. 

24,226. Taps, A. Guyot, London. 

24,227. Lames and Burners, W. P. Warren, 
London, 

24,223. Maxine Conrectionery, H. T. Averay-Jones, 
London. 

24 229. Launpry Buiug, W. H. Akester, London. 

24,230. Pastinc Sagers Insipge a Newspaper, W. 
Thomas, Liverpool. 

24,231. Tings for Wueg.s of Venicies, H. Falconnet, 
Liverpool. 

24,232. Bauus, T. C. Crawford, Loudon. 

24,238. GyciEs, J. Dring, London. 

24,224. Puotocrapuic Parintine, E. 8. Shepherd and 
O. M. Bartlett, London. 

24,235. HeatTine by EvecrricaL Mgans, I. J. Bronn, 
London. 

24 236. Opraintne Mera.uic Sutpuipes, I. J. Bronn, 
London. 

24,237. ManuracturinG So.tusite Grass, I. J. Bronn, 
London. 

24,238. TeLepHoNng Systems, A. Ekstrém, London. 

24,239. AuromaTic Fezp Mgcuaniso, W. G. Johnston, 
London. 

24,240. Lire Betts, A. Koch, London. 

24,241. Apparatus for Heatinc Warer, M. Bangert, 
London. 

24,242. IanitiInc Expioston Motors, C. H. Claudel, 
London, 

24,248. ‘Portapte Hor Arr Batuye, J. Valcke, 
London. 

24,244. Recisrertnc the Manirestations of Force, 
H. H. Lake.—{( Deseniss and Jacohi Actiengesellschajt, 
Germany.) 

24,245. Snirrina Seanners, G. P. Williams, Llanelly, 
Carmarthenshire. 

24 246. Esector Tupses, Vickers, Sons, and Maxim, 
Limited. — (The Deutsche Waffen und Munitions 
Fubriken, Germany.) 

24,247. Ecxcrric Switcu, C. B. Aueland M. A. McLean, 

ndon. 

24,248. Mak no Street or Incot Iroy, B. Talbot, 
London. 

24,249. Recepracies for Lrquips, J. E. Wedekind, 
London. 

24,750. ExpLoston Motors, C. D. Abcl.—(La Société 
Anonyme des Anciens Etablissements Panhard et Levas- 
sor, France ) 

24,251. Gas Borners for Heatine, A. H. Arzt, 
London. 

24.252. Pweumatic Tires for Vewicies, 8. Fox, 
Leeds. 

24,253. STEAM-GENBRATING Devicr, G. M. Robertson, 


ndon. 

24,254. Vatve Seats and Firtines, J. E. L. Ogden, 
London. 

24,255. MANUFACTURE of OrGANIC AcyL Boptgs, J. Y. 
Johnson (The Ladische Anilin and Soda Fabrik, 
Germany.) 

24,256. Catratysis, V. Hélbling and H. Ditz, London. 

24,257. Winpow Sasu, J. W. Mackenzie.—(J/. G. Lodge, 
New South Wales.) 

24,258. VaLves, Davy Bros., Limited, and E. Crowe, 
London. 

24,259. Atracutna Gear Casgs of AuToMOBILEs, A. J. 
Boult —(Soci‘t’ Anonyme Franco-Belge Automobiles 
Belgica, France.) 

24.60. TaxoLtevs for Ececrraic Trams, E. Limauge, 
London. 

24 261. INvisintE Dakss Hotper, A. M. Haigh, Shef- 
field. 

6th November, 1902. 


24,262. SHuTTLE-cHANGING Mortons, W. H. and H. H. 
Hacking, Bury. 

24,263. Points for Tramways, &c., B. Guigley, Old- 
ham. 

24,264. Pneumatic Tires, H. Bancroft, Church, near 
Accrington. 

24,265. Pai for Mitkina Purposss, T. Wertgen, 
Manchester. 

24,266. WaTer-TUBE Borers, J. C. R. Okes, London. 

24,267. Heet Paps for Boor:, B. L. Freeman, New- 
castle-on-Tyne. 

24,268. Or Ecosomisgr, F. E. Lukin, Romsey, Hamp- 
shire. 

24,269. Puonocrapnic Apparatus, W. S. Pierpoint, 
Manchester. 

24,270 SraxtTcuer for Trousers, J. R. Watts, Shef- 

e . 

24,271. ConsumING Smoke, G. Bales and L. E. Kippax, 
Bui. 

24,272. Marker for Tennis, A. Rudall, Scorrier, Corn- 
wall. 

24,278. Dry CLosxt, R. Walmsley, Manchester. 

24,:74. Wuekis for PeRamMBuLaTORs, T Taylor, Man- 
chester. 

24,275. ADVERTISING NOVELTY, G. Senior, Newcastle- 
on-Tyne. 

Brakes, J. Martin, A. E. Dean, and I. Martin, 





ey. 

Means for Creantnc Macuinery, R. Beel, 

nm. 

24,278. Distripurinc Liquip Sgewace, W. Fiddian, 
Wolverhampton. 

24.279. Lata« Turninc Macuing, R. B. C. Douglas, 





Glasgow. 
24,280. Gotr Batts, W. B. Shand and A. Morison, 
Glasgow. 
24,281. Saws for Cutrina Merats, C. H. Clifton, Glas- 
Ow. 


g . 
24,282. Saws for Cuttine Mera.s, C. H. Clifton, Glas- 


gow. 

24,283. Markinc-orr SHEeEt3 for Usk at Ecections, A. 
Honey, Liverpool. 

24,284. Tramway Pornts, D. McK. McKinlay, Gore- 
bridge, Midlothian. 

24,285, Macatngs for Winpinc Taregap, J. King, 
Keighley. 

24,286. Tires for Cycie:, T. Burns and J. Shackleton, 
Bradford. 

24,287. KackK Potusys, M. Mullineux, Portobello, 
N.B. 


24 2% Gas Stoves, A. F. Hebron, Newcastle-on- 
Tyne. 

24,289. PLates for PRESSING CATTLE-FEEDING Cakk, J. 
and J. Cunningham, Limited, R. Craig, and J. 
McGillivray, Glasgow. 

24,290. SiauTine OrpnancR, L. K, Scott, Farnborough, 
Hants. 

24,291. Curss Boarps, H. P. Trueman and W. H. 
Aston, Worcester. 

24,292. Cures for Dupnicatr Books, J. W. Blakey, 
Bradford. 

24,293. MouTHpiIEce of Topacco Pirgs, L. Wolsten- 
holme, Oldham. 


24,204. Proorinc Mttipoarps, J. A, Shepherd, 
Glasgow. 

24,295. Empossrp Wat Coverines, J. A. Shepherd, 
Glasgow. 

24,296 Rat, C. Birch, Sutton Coldfield, near Bir 
mingham. 

24,297. Turntnc Corn, W. Brown, Woodbridge, 


Suffolk. 
24,298. Draitt, J. McL. Renwick.—(D. Renvich, Trans- 


vada, 

24,299. Devick for OpENING Fan icuts, R, Leggott, 
Keighley. 

24,300. Turk Scrapers, W. Crockatt and Bromell 
Patents Company, Limited, Glasgow. 

24,301. Incuparors, J. A. Brassington, Stafford. 

24,302. Sizina or Stasmina Macuings, W. Knowles, 
Burnley. 

24,302. Hanpies of WHEELBARROWS, W. Entwistle, 


London. 

24,304. Cup to Hotp Newspargrs, A. R. Tattersall, 
London. 

24,805. AuToMATIC PacknG for Piston-Rops, A. V. Roe, 

ondon. 

24,806. Motor-pRIVEN Roap Vruicies, W. H. Dunk- 
ley, London. 

24,307, Stanpina Waste Pre for Srvs, A. J. E. Jake- 
man, London. 





24,808 ManvractuRgE of Gorr Ba.is, F. M. Reg rs — 
H.T. 8. Ward and E. G. Money, Ceylon ) 

24,109. Rotary Wasninc Macaines, W. E. Taker, 

uondon. 

24,310. Manuracrurge of Paper, W. H. Whetton, 
London. 

24 311. Paorocrapnic Cameras, H. G. M. Cony are, 
Ingatestone. 

24.312. Carponic Rerricgrators, J. W. T. Cacett, 
London. 

24,813. PERMANENT Fire-escapss, A. Hoffnung, 

ndon, 

24,314. Boors, E. D. Tyler, London. 

24 315. Kwitrep Uspxwrwear, K. R. Walker, London. 

24,316. Porato Siicer, W. H. Weaver, London. 

24 817. Dress-HOLpER, I. 8. Watterston, Lond n. 

24,318. Gun Wans, 8. T. Batley.—(4. C. Whitney, New 
Zealand.) 

24,819. Sarety Device for Tramcars, E. Melzer, 
London. 

24,320. Prerparine Spiints for Matcues, W. Currie, 
Belfast. 

24,821. Ramtway Sionat, W. lL. Harper and L. Reece, 

don. 

24 322. Depositisa Coins in Recepracuzs, G. F. 
Lehrke, London. 

24.328. Moror for Propgtiisa Boats, J. Heim, 
London. 

24,324. Apparatus for TEACHING AImING with RiFes, 
J. M. Campion.—(F. H. J. Birch, India.) 

24,325. Testine ELecreic Lamps, R. P. Wilson and G, 
G. M. Hardingham, London. 

24,326. N&EDLE-GRINDING Macurng, C. F. Milwerd and 
W. Miles, london. 

24,327. Pygumatic HorsksHog Pap, J. 8. Campbell, 
London. 

24,328, ELEecTRIc INCANDESCENT Lamr; F. E. W. Rowen, 
London. 

24,329. Katemoscopss, G. Reyle, Lc nd: n. 

24,330. GENERATION of ELEctRIC CURRENTS, F. E. 
Elmore, London. 

24,381. Evecrro.yrtic Ce.ts, P. A. Guye, London. 

24,332. Provision Recerracte Hoiver, G. and E. 
Scott, London. 

24,333. DRAWING ATTENTION to ADVERTISEMENTS, J. O. 
Spong, London. 

24,334. Compression of Arr, &c., H. Hollington, 
London. 

24,385. Cases for Paonocrapus, J. H. Abrahams, 

mdon. 

24,336. ARIAL VeniciEs, H. de Walden and J. Knui- 
sen, London. 

24,337. ManuracturiInc Boxss, H. J. Haddan.— 
(Bergmann Elektricitdts- Werke Aktiengesellscho sft, Ger- 
many.) 

24,338. Toy, A. H. Valda, London. 

24,339. Loapinc Snips, G. Harrison —(W, J. Setleck, 
United States ) 

24,340. ELectric Hgatina Apparatus, M. Peterscn, 


London. 
24,341. MANUFACTURE of CuLoripe, P. Schad, Liver- 


pool. 

24,342. Frre-sox for Locomotive Boirers, A. F. 
Mountain, London. 

24,343. GENERATING AcETYLENE Gas, C. Hoddle, 


London. 

24,344. GENERATING ACETYLENE Gas, C. Hoddle, 
London. 

24,345. Dumpine Wacons, J. J. Eagen, London. 

24,846. Device for DispLayinc Cakps, J. 8S. Cushmen, 
London. 

24,347. SpgED-cHanoinc Device, G. B. Ellis.—(/. P. 
Hazard, United States.) 

24,348. PostaL Carps, J. Zerkowski, London. 

24,349. BorTte Prorector, M. A. Duan, Gateshead. 

24,350. REED OrGaNS, J. B. Hamilton, London. 

24,351. Boxgs for Packina Gvops, K. A. MeQuitty, 
London. 

24,352. Sprinas for VsniciEs, T. G. Stevens, London. 

24,353. Cyc_e Sappues, T. G. Stevens, London. 

24,354. Derricks, 0. Eliasen and P. C. Nelson, 

ndon. 

24,355. GasiFIcaTION of Liquips, C. H. Claudel, 
London. 

24,356. Turpinges, H. de Walden and H. Knudsen, 
London. 

24,357. MANUFACTURE of PuLtEys, &c., A. Beran, 
London. 

24,358. Street Rartway Cars, E. V. Lenz, London. 

24,359. Manuracture of SugstiTuTes for STong, A. 
Weber, London. 

24,360. Extractinc Copper from Org, Von Gernet 
Copper, Limited, and A. von Gernet, London. 

24,361. ELectricity Meters, E. Schattner, London 

24.362. Garment Supporters, A. M. Clark.—(Z£. L. 
Pitts and W. M. Parks, United States.) 

24,363. Suirts, G. Stephen, London. 

24,364. Viswine Panoramic Scengs, W. K.-L.. Dickson, 
London. 

24,365. Fasteninc Hats, B. Leu and V. Sjcstrom, 
London. 

24,366. Repuction Furnaces, H. E. Vosburgh, 


24,867. Conpersers, 8. Z. de Ferranti, London. 
24,368. IurraTine TaRsia-worK, H. Schilling, Bavaria, 
Germany. 
7th November, 1902. 


24,369. BURNING INFLAMMABLE LiQuipDs, J. Templeman, 

mdon. 

24,370. SPEED-INDICATING AppaRaTus, R. C. Clinker 
and A. 8. Cubitt, Rugby. 

24 371. MANUFACTURING WATER Gas, J. Clay, Hebdea 
Bridge, Yorks. 

24,372. ARRESTING the Fat of Mrivxg Lirts, F. J. 
Turquand, London. 

24,373. Dark Room Lamp for PHoTocRapsy, F. G. Wall, 
London. 

24,874. ELECTRO-MoTORS, J. Macleanand H. L. Galloway, 
Glasgow. 

24,375. Tupes for PropeLters, J. Stephens, Stone- 
house, Gloucestershire. 

24,376. StrzamM EncinE and Arr Pumps, J. 8. Herriot, 
Liverpool. 

24,377. CALICO PRINTING MacuIngs, The Calico Printers’ 
Association, Limited, J. Blair, and T. Lindsay, 
Manchester. 

24,378. Corks, G. Hookham, London. 

24,379. ReauLATING Gasgs, T. S. and 8S. B. Clapham, 
Keighley. 

24,880. Box, A. W. Shirley, London. 

24,881. WaTERPROOFING CARDBOARD, D. Wilson, 
Dundee. 

24,382. MoxEs, T. Thornley, Bolton. 

24,383. Exgectric Contacrs, M. Sutherland and E. 
Marcuson, London. 

24,384. Box for Hotpina Watcues, L. I. Wilson, 


lasgow. 
24,385. Harr Pin, H. C., M. F., and A, C, Fraser, 


jiasgow. 

24,386. Cots for Heatina Poreosss, J. C. Roberts, 

ull, 

24,387. Firtine for Gas Burners, M. McKellar, 
Glasgow. 

24,388. PREVENTING WakkELs Suiprino, J. E. Wallis, 
Basingstoke, Hants. 

24,889. Boor HERL, J. Mole, Chatham. 

24,390. PREVENTING Motors OvERWINDING, J. S. Barnes, 
Alfreton, Derbyshire. 

24,391, CULINAR’ APPLIANCE, M. A. Worthington, 
Live 1. 

24,392. Moutps for Makina Paprr, E, Amies, Man- 
chester. 

24,393. Drawine-orr Rotten for Compinc MacHINeEs, 
J. F. White, E. H. T. Priestman, and The Carding 
and Combing Machine Makers, Limited, Man- 
chester. 

24,894. PgRMANENT Frre-kscarr, W. A. F. Swan, 


mdon. 
24.395. Fite Cutter, H. K. Peace and W. Branfield, 
Liverpc ol. 
24,896. Non-SLIPPING LADDER, A. Moody, London. 
24,397. Bracket for Cornice Powgs, A. Moody, 
London, 
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24.398. HorizontaL RgversieLE Toaster, J. Hart, 
Bradford. 

24,399. Motor Cycirs, M. G. Duncan. London. 

24,400. Canpers, T. and A. Naylor, Kidderminster. 

24.401. Borr_e Storpgrs, W. C. B. Evans and W. A. 
Turquand, London. 

24,402. Lapres’ CuatTeLarne Baas, F. W. Amsden and 
W. L. Dawe, London. 

24,403. Macnink for Disprrstna Foc, G. Crampton, 
London. 

24,404. Construction of 
Lendon. 

24,405. Construction of Gotr Batts, R. D. Mothersole, 
London. 

£4,406. Biast Forsaces, W. J. Willis London. 

24,407. Vessers for AERATED WaTER, R. J. Hutchinson, 
London. 

24,408. Compoyep Faawk and Frowar Sranp, A. F. 
and J. E. Mountain, London. 

24,409. Rarc-way and Taam Lines, J. Orme, London. 

24,410. Evecrric Penoutum Ccocxss, G. D. Granger, 
London. 

24,411. Maktune CLorues, J. J. N. and H. C. Snow, 
Leicester. 

24,412. Invatip Cuarrs, C. Ziesenitz, London, 

24,418. Drinkixc Grasses, R. M. Griffiths and W. W. 
Garrett, London. 

24,414. Coats for Ovur-poor Usgs, C. H. 
London. 

24,415. Umprecras, T. Oerton, London. 

24,416. Moror Starters, E. G. Croxson and W. J. Ellis, 
London. 

24,417. ExTractina Metsts from Orgs, C. H. Webb, 
London. 

24,418. Writer for the Bryn, C. 8S. Watson. Bristol. 

24,419. VapouR- DRIVEN ‘ToRINEs, J. M. Small, 
London. 

24,420. Forces. E T. Strachan.—(l. Sharpe, Natal.) 

24,421. Mcror Cycigs, W. Gunn, London. 

24,422. Cycie Locks, E. G. Sheppard, London. 

24,423. Licutina of Serrit Lamps, J. FP. Wakelin, 
London. 

24,424. SHEARING SuHerp, &c., G. E. 
Bentham, Argentine Republic.) 

24,425. TRANSFZRRING HkEat between 
Bennett, London. 

24,426. Enorvgs, T. Cooper, London. 

24,427. Propuctne Dsrivatives of the ANTHRACENE 
Series, H. E. Newton.—{The Farbentabriken vorinals 
Friedrich Bayer and Co., Germany.) 

24,428. Macurngs for CLosinc Botries, A. Weiss.—(¢. 
Stilzle’s Sihne, Aktiengesellschayt fiir Glasfabrication, 
Austria.) 

24,429. InsuLATED Etectric Conpuctors, J. P. Hooper, 
London. 

24,430. Fastentnes for Sares’ Hatcses, J. Vaughan, 
London. 

24,431. Resprrators, H, E. Jones, London. 

24,432. Vatves for ExpLosion Motors, L. Renault, 
London. 

24,433. Firrines for Venicte Drakgs, H. E. Gresham, 
London. 

24,434. Process for RENDERING SILveR UNTARNISH- 
ABLE, S. O. Cowper-Coles, L. Sterne, and the Cowcer- 
Coles Inventions Development Company, Limited, 
London. 

24,435. Coupiine for RarLway Veuicies, H. Clarke, 
London. 


W. Entwistle, 


Roapways, 


Batten, 


Vaughan,.—(H. 
Fivips, F. E. 


24,436. Hoxtpgrs for Sty.ocrapnic Pens, K. Eales, 
London. 

24,437. Motor Mecnanis, J.-N, Dagesand A. Soxhlet, 
London. 

24,438. Ex pLoston or Compustion Motors, C. H. Claudel, 
London. 


24.439. Mou.ps for Jomnrye Ratts, H. Goldschmidt, 
Londor.. 

24,440. Fiasks, E. Meyer, London. 

24,441. Race Game, 8S. von Clanner and K. von Jékey, 
London. 

24,442. Warer-tvBe Bortsrs, G. Silvestri, London. 

24,443. Caairs, T. McGill, London. 

24,444. Powper for D.ismNrgctIne, 
London. 

24,445. Fireproor Roors, G. L. Brown, London. 

24,446. Securninc Metat Sa#eets, W. Blackbuin, 
Liverpool. 

24,447. Exrractinc Apparatcos, E. Heimann, Liver- 

001. 

on nas, Cork Extractor, J. Coomber, Live ki 

24,449. Propuct for StirFentnG Co.tars, C. B. Weeks, 
London. 

24,450. Srgam Evcrygs, J. G. Halford, London. 

24,451. Hearoxc Water by Gas, J. F. Simmance and 
J. Abady, London. 

24,452. INcanDESCENT STREET LANTERNS, J. F. 
Simmance and J. Abady, London. 

24,453. Gas Fires, J. F. Simmance and J. Abady, 
London. 

24,454. Bawsos, A. Willis, 
London. 

24,455, CONTROLLING ELECTRIC Motors, Waygood and 
Otis, Limited,—((ti« Elerator Company, Incorporated, 
United States.) 

24,456. Roap VeHIcLe STeeRinc Gear, H. J. Haddan. 
—(Dr. Wiesengrund, Germany.) 

24,457. Execrric Current Cotiectors, H. J. Haddan. 
—(Dr. Wiesengrund, Germany.) 

24,458. Fasteners for Letters, &c., 8. H. Rhodes, 
London. 

24,459. Auromatic Etxctric Cut-ovut, D. R. Bruce, 
London. 

24,460. PortaBLe Batn Sack, A. Herz, London, 

24,461. ManoractcoRE of ARomarTic Nitrirss, 0. Imray. 
—{ Fabrinjues de Produits Chimiques de Thann et de Mu!- 
house, Germany.) 

24,462. Congs for Arc Lamp Evecrrores, C. D. Abel. 
—( 


emens and Co., Germany. 


H. J. Gardiner, 


A. Crawford and C. 





24,463. Manoractcre of Raopamines, O. Imray.— 
(Farbwerke vorimala Meister, Luriva, and Briining, 
Germany.) 

24,464. Sray-poLtt Cutters, C. J. Carney and J. C. 
Gorton, London. 

24,465. FLASH-LIGHT SIGNALLING Apparatus, J. Reid, 
London, 
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24,466. PaorTrocRaPHIic Apparatos, O. 
Andersch, London. 

24,467. Packine Box, R. Birchall, Lathcm, Lanes. 
24,468. LetTER Carp for Postat Porposss, 8S. Smith, 
London. 

24,469. Rao we. te 
Halifax. 

24,470. Propucrion of Dvgsturrs, R. J. Urquhart — 
(The Fabriken vormals Weiler-ter Meer, 
Germany.) 

24,471. ExeLosive Motors, E. A. Durrant, Norwich. 

24.472. Bosetns for the Propuction of Yarns, F. Wild, 
Keighley. 

24,4 SecuRING EarRinos to Ears, C. Smith and E. 
Pepper. Birmingham. 

24 474. AvromaTic Rat_way Wacon Courter, J. Clark, 
Edinburgh. 

24 475. Frrrina Gauoes to Perron Tanks, A.C. Davison, 
London. 

21,476. Packines for Piston-rops, T. Harrison, Bir- 
mingham. 

24,477. CourLinc Metaiiic Cores, H. Sidehbotton, 
Manchester. 

24,478. ExcHANGE TELEPHONE Systems, B. Brander, 
Birmingham. 

24,479. Rerarrinc Covers of Prgumatic Trres, The 
Cycle Rubber Company, H. Keys, and F, Day, Bir- 
mingham. 

24,480. Fastentnes for Brace.ets, A. J. Smith, Bir- 
mingham., 

24,481. Dry Seat for Trams, &c., 8. Woodall and W. P. 
Whitehouse, Dudley. 

24,482. Means for Puritryine Woot Suns, J. Gatecliff, 
Bradford. 

24,483. Steam Gengrators, G. Schmidt, Manchester. 

24,484. Swiver Looms, W. Dean, Macclesfield, 
Cheshire. 

24,485. SeLF-actiIne MuxEs, J. Heatherington and Sons, 


CLEANING MACHINES, Spurr, 


hemiache 











Limited.—(F. Reynolds and W. J. Underwood, United 
States.) 

24,486. Comprmygp Door Latcu and Bo t, E. Bagnall, 
Birmingham. 

24,487. PapgRinG Puvs, R. R. Beard and Kerby, Beard 
and Co., Limited, Birmingham. 

24 488. Exaaust Sttencers for Evarves, J. W. Cross, 
Swindon, 

24,489. ConcENTRATING CRUSHED OrEs, J. W. Hinchley, 
London. 

24.49). Recovery of Ammonia, W. Smith and J. W. 
Hinchley, London. 

24 491, Lirg-savine Guarp for Tramc ars, W. T. G. Ellis, 
Glasgow. 

24,492. Reamtnae Macaings, G. C. Douglas.—(I. F. 
Ford, Hongkong.) 

24.493. Propucine Account Cotumns, R. 8S. W. Baird, 
Glasgow. 

24,494. Notsetess Tires for Wueerts, C. Challiner, 
Manchester. 

24,495. Pickers for Looms, G. Stannard, Manchester. 

24,496. INTERNAL ComrusTION Enarnes, F. J. Gillibrand, 
Liverpool, 

24,497. Waicueripers, J. Greenhough, Liverpool. 

24.498. Firrines for Gas Lientixe, T. and F. Ford, 
Birmingham. 

24,499. Mop, J. M. Michaud, Glasgow. 

24,500. Stgeninc Esarnes, A. Kelly and C. D. B. 
Hansen, Glasgow. 

24,501. Score Inpicator for Prnc-Pone, J. Gauge, 
London. 

24,502. PerpETuuM Mosice or Wrient Motor, C. Marx, 
Londen. 

24,503. Carrigr and Sranp Compingp, J. Keele, 


mdon. 

24,504. Macuine for Partno Leatuer, L. Allemand, 
London. 

24,505. LEATHER Bets, C. Biertz, Cologne, (iermany. 

24,506. Hart for Pocker-KNives, F. Philipps and G. 
Kraemer, Cologne, Germany. 

24,507. CamERA ATracHMENT for CycLEs, A. Milne, 
Birmingham. 

24,708. Rope-GRrasINc AppPaARATus, M. Graf, W. 
Dobbelstein, and F, Unterbein, Aix-la-Chapelle, 
Germany. 

24,509. Strrrups, A. Klietsch, Dresden, Germany. 

24,510. SHoaGinG TaBte for Sweeimeats, R. Gaebel, 
Dresden, Germany. 

24.511. Guarp for ELectric Tramcars, T. W. Wilson, 
Devonport, Devon. 

24,512. Hotpine Device for Corrs, G. Guschall, 
London. 

24,513. VEHICLES TRAVELLING on Roaps, W. Clifford, 
London. 


24,514. Stoppers for Borris, &c., P. B. Jagger, 
London. 

24,515. Freepers for Steam Boruers, J. X. Cailleteaux, 
mdon. 


24,516. Kwire Cieaner, P. G. Challiss, London, 
24,517. Evecrricat Heatine Apparatus, M. Hankin, 


London. 

24,518. Hanpis for Sospespine Bags, F. Lebmann, 
London. 

24,519. Tortet Furniture, G. H. Jennings, London. 

24,520. PacKING SprINpLEs, A. Morcom and Belliss and 
Morcom, Limited, London. 

24,521. AERIEL BILL-pIsTRIBUTING Macuing, A. Fooks, 
London. 

24,522. RupBer Sovges for Boots and Ssors, T. Moore, 
London. 

24,523. Vatves, J. E. Bousfield.—(B. W. Hopkins, 
Germany.) 

24,524. Device for GeNERATING Steam, S. M. Cockburn, 
London. 

24,525. Roiiers, C. A. Gould, London. 

24,526. Trays and Tops of TaBLgs, C. A. 
London. 

24,527. Weicuinc Drevicr, T. Peberdy and W. Earp, 
London. 
24.528. ViEw Moffett, 

London. 
529. NON-CORROSIVE PAINT, 
fomlins, London. 
24,530. INNER TUbEs of PyEumatic TrRrEs, L. Johnstone, 
London. 


Gould, 


Pictures, C. 


A. F. 


SrEREOSCOPIC 


Gore and A. 





24,531. Taestrnc Execrric Currents, ©. Oliver, 
London. 
24,532. Preparinc Paper, W. H. Hutchinson, 
London. 


24,533, ACETYLENE Lamps, A. Wandcl, London. 
24,534. Gotr Batis, W. Wood and T. H. N. Bartlett, 
London. 
24,535. Hanpite Bars for Bicycies, T. Haworth, 
London. 

24,536. A Many-pLapep Taste Kwyire, G. Garda, 
London. 

24,537. Presses, Davy Bros., Limited, and E. Crowe, 
London. 

24,538. PREPAYMENT ELEcTRIC Murer, F. J. Beaumont, 
London. 

24,539. VENTILATORS, R. Meyding and G. Thumm, 

London. 

24,540. [Ron1NG MACHINEs, J. Robi Southend 





Sea. 
24,541. Sovnp Recorprine InstRUMENTs, E. R. John- 


son, London. : 
24,542. ManvuracTuRE of CeLtu.ose, C. Kellner, 


mdon. 
24,543. Boor and SHok Macuingry, 8S. J. Pegg, 
Leicester. 
24,544. Mops, J. 8. Stewart-Wallace, London. 
24,545, PLayine Batts, M. G. Anderson, London. 
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24,546, PHonoGRaps, W. du B. Duddell, London. 

24,547. Case for Exsteitie Pictures, G. Hayes and 
A. J. E. Hill, London 

24,548. Watcu EscapemMent Dustavuarp, H. Rother- 
ham, Coventry. 

24,549. ParqueT Foor Biocks, C, Amendt, Cologne- 
on-Rhine, Germany. 

24,550. INSULATED ELecreic Conpvctors, W, C. John- 
son and 8. Paterson, Old Charlton, Kent. 

24,551. ANTI-FOULING Fiu1p, J. W. Rowlands and 0. 
R. Jones, Llandudno. 

24,552. Woop-spLittinc Macuinery, A. B. Clerk and 
F. J. Hill and Co., Leicester. 

24,553. Spanner, A. T. Jones, Llantrisant, R.8.0., 
Glam. 

24,554. Hanp-power Rick Lirrer, J. MacGregor, 

lasgow. 

24,555, Weicnine Apparatvs, G. W. McCrea, Hull. 

24,556, Swina-pook Hinogs, G. F. Newman, Bir- 
mingham. 
24,557. GENERATING 
L ter, Birmi 
24,558. IsCANDESCa2NT MANTLE PROTECTOR, J. 
Atkinson, Birmingham. 

2:,559. Tramcans, J. T. Pearson, Burnley. 

24,560. Macning for Sewina Boor Soxss, C. Taylor, 
Leicester. . 

24,561. Miners’ Sarety Lamps, W. Patters.n, Man- 


ComBusTIBLE Vapours, E. H. 
E. 





chester. 

24,562. Wax Taper GasticuTrr, A. H. Hoyle, 
Burnley. 

24,563. Car Lirr-auarD, G. A. Hall and G. T. Rushton, 
Birmingham. 

24.54. Gas Purtrrer Covers, R. Dempster and Sons, 
Limited, and J. W. Broadhead, Halifax. 

24,585, Fornaces, R Dempster and Sons, Limited, 
and J. W. Broadhead, Halifax. 

24,566. Brusa, W. Cruse, Stockton-on-Tees, 

24,567. GLazina of Buitpinos, J. V. C. B. Wilson, 


OW. 

24,568. Hanoinac Winpow Sasnes, R. Leggott, 
Keighley. 

24,569, METALLIC Bepstgaps and Cots, W. Molineaux, 
Birmingham. 

24,570, Coxe Conveyors, W. P. and G. B. A. Gibbons, 
Birmingham. 

24,571. Coat Conveyors, W. P. and G. B, A. Gibbons, 
Birmingham. 

24,572. Cups, 8. Mechan, Glasgow, 





24,573. VULCANISING Macuings, E. Frankenberg, Man- 
chester. 
Vutcanisinc Macurnes, E, Frankenberg, Man- 


24,574. 
chester. 
24,575. BrusHinea Fasric3, J. D. Tomlinson, (BE. 


Hambloch, Germany.) 


24,576. TRLEPHONE Party - LINR Apparatus, H. 
Oppenheimer.—(Actiengesel/schaft Mix and Cenest, 
Germany.) 


24,577. Skirt Bunvino, G. H. Adams, London. 

24,578. Wuirrina Motion for “ivirs, R. Hudson and 
G. H. Pilling, Rochdale. 

24,579. Exectric Dynamos and Morors, J. E. Neale, 


ondon. 
24 580. Gaips for Daivixc Reins, W. H. Humphries, 


24,581. “‘Maxtna Reapy” Parntina Prates, H. G. 
Schumann, London. 

24,582. Barus, E. W. Lancaster and C. W. Kreussler, 
London, 

24,583. Locks, L. Coin, London. 

24,584. PrReventING Re-use of Borries, J. Hancock 
and G. Ramage, London, 

24,585. Game, J. W. Noble 
London. 


and (Gi, Antrobus, 


London. 

24,587. MacHInes for NavicaTING the Arr, 8. D. Mott, 
London, 

24,588. Hasp Fastenrnos, W. 8. Scarr, London, 

24,589. Pyeumatic TrrE Linino, J. J. Daily, Christ 
Church, New Zealand. 

24,590, ExTRACTING Precious Mrta.s from Orgs, H. L. 
Sulman, H. F. Kirkpatrick-Picard, and C. Vautin, 
Londen, 

24,591. Recovertnc Mercury from its Orgs, H. L. 
Sulman, H. F. Kirkpatrick-Picard, and C. Vautin, 
London. 

24,592. InTERNAL ComBUSTION Enaing, G. A. Lemaitre, 
London. 

24,5938. ARMOUR-PLATE Taps, F. C. Fairholme, W. A. 
Hartley, and J. W. Wright, London, 

24,594. ‘ARY Enarngs, St. C. N. H. Macdonald, 
London. 

24,595. Camera AtracuMENT, J. K. L. and A. B. 
Thomsen, London. 

24,596. PressuRE Reovtarors, C. F. Spery, London. 

24,597. AUTOMATIC WEIGHING Macaing, A, H. Canning, 
London. 

24,598, ELEecTRIC 
London. 

24,599. Firinec Documents, Library Bureau, Limited, 
and D. E. Hunter, London, 

24,600. MAKING CIGARETTE Parser, D. R. Broadbent, 


Furnaces, J. F. Hammond, 


ndon. 

24,601. Mrxinc Apparatus, H. T. Rayner and C. B. 
Moger, London. 

24,602. ARTICLE Lirtina Devices, F. Gi. Neumann, 
Londoa. 

24,603. ConTROLLING FLow of O11 from Wats, C. P. 
Estes, London. 

24,604. FLUID-PRESSURE Apparatus, J. P. O'Donnell. 
—{P. L. Dodgson, United States.) 

24,605. Pianos, A. G. Gigney, London. 

24,606. Reversing MecHanism, G. 
Rector, United States.) 

24,607. Ink Botrigs, F. and M. Southern, London. 

24,608. Titep Roors, H. J. Haddan.—(J. I. We/senaar, 
P. H. Romeyn, and A, A, J. Verkerk, Holland.) 

24,609. ILLUMINATING Bopy, M. Korff, London. 

24,610. Ercainc Grass, B. Z. Meth, London. 

24,611. Spggp Recorper, A. Bodding and A. Larsen, 


C. Marks.—(Z. 


London. 

24,612. Face Protectors or Masks, M. Longden, 
London. 

24,613. SopeRino Irons, A. G. Kaufman, London. 

24,614. Makina Puotooraraic Fitw3, T. K. Grant, 
London. 

24,615. Bopkrns, G. Mills, London. 

24,616. HoLLtow G.Lass ARTICLEs, 

= London. 

24,617. Device for CaccuLatine, A. Weidner, London. 

24,618. ManHOLe Covers, W. Parsons and C. 8. Wills, 
London. 

24,619. Meat Extract, F. W. Howarth.— (iV. 
Germany.) 

24,620. Gas or Vapour Buryers, Long Acre Motor Car 
Company, Limited, C. M. Browne, and A, M. Arter, 
London. 

24,621. Hemniat Trusses, C. A. Delbret - Claverie, 


P. T. Sievert, 


Liddle, 


on. 
24,622. OPERATING PLANING Macuings, M. Kellow, 


ndon. 
24,623. CLEANSING PREPARATIONS, G. B. Batten, 
London. 
24,624, Gas Propucgrs, R. Thomson, London. 
24,625. V. A. G. Bloxam.—(Gebriidev Sulzer, 


-) 
24,626. Button, L. D. Robertson, London. 
24,627. ToorHeD WHEEL MrcHanism, M. J. G. Deren- 
bach, London. 
24,628. MANUFACTURE of an ALIMENTARY Propvct, J. 
C. F. Lafeuille, London. 
24,629. Settine BristLEs in Brusues, C. E. Flemming, 


mdon. 

24,630. Ftoor Coverinas, ©. A. Gould.—(The Sulerit 
Fabrik, G. m. b. H., Germany.) 

24,631. Dygmna Apparatus, B, Siegel and G. Schiitze, 
jun., London. 

24,632. Bout Riries, T. R. R. Ashton, London, 

24 633. Percussion “aps, J. Wetter.—({ Westfilisch- 
Anhaltische Sprenystoff-Aktiengesellarhaft, Germany.) 

24,634. Exectrric l.icutine Systems, J. E. Bousfield.— 
(H Gerdea, Germany.) 

24,635. Moror Cyciss, L. H. Straker, london. 

24,636. Cycite Braxgs, J. Curno, London. 

24,637. TaLEPHONE Systems, A. Ekstriim, London. 
24,638. Heatinc CompREssED Air, G. W. Hopkins, 
Kington-on-Thames. 
24,639. Sturce Valves, E. 


Evens, Kingston-on- 


ames. 
24,640. Fastener for Dresses, F. W, Margetts, 


mdon. 
24,641. Support for Massack Macuinygs, F, King, 
London. 
24,642. Compressine Srext Incots, E. P. Cuinat, 
London. 
24,643. ELEcTRIC TRACTION Systems, 8. Z. ‘le Ferranti, 
Lond 
24,644. 
Lond 
24,645. 


Drmavo MacHinE Maonerz, J. W. Burleigh, 
MARKER for Prayine Waist, J. W. Caldicott, 
24.646. Caan Currers and Piercers, J. W. Caldicott, 
ae. “Pisce of Starrs or Sreps, J. Kulhanek, 
Poe TaxaTino Wounps and Disrases, G. Van Nerom, 
24,649, “ANKLE Protector and Support, B. Nat! an, 
24,650. Vanves for Motors, P. Grosjean - Redard, 


ndon. 

24,651. CENTRIFUGAL MacHiIngeRy, ©. Ohlsson, 

London. 
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24,652. Prangs, A. L. Kingston - on- 

Thames, 
24,653. Constructine Roors, B. McDougall, Kingston- 

on-‘Lhamns. 


24,654. Puppine Steamers, A. Blackloch, Glasgow. 
24,655. Borers, J. Kitchen, St. Albans, Hertford- 


Lundgren, 


e. 
24,656. Carmney Pots, W. Chapman and J. Towler, 


Sheffield. 
24,657. Fiex-Escapg, W. H. Fletcherand W. R. Jackson, 


ull, 

24,658. Bonrins,” E, Whiteing and J. M. Wilkinson, 
ull 

24,659. Sink OuTLeTs, J. Roebuck, Halifax. 


24,660, Tae Maaic Fan,” W. H. G, Blaney, Hamilton, 
N.B, 





— 


24,661, MANUFACTURING FuEL Briquarrss, J. §; 
Wolverhampton, ats Sinwoms, 
24,662. Decoratina Surraces of Steg, J, 
Wolverhampton. SP. Altteg, 
24,663, Sargry Guarp, H. F. Hill, London, 





24,664. BILLIARD TaBLE TIMEKEEPER, J, Wheattey 
Glasgow. a 

24,665, Fornaces, W. Fletcher and 1}. 4, ake 
Bradford a 

24, Cir, H. Hearn, Lincoln. 

24,667. Apparatus for WasBixa BRortirs, BE, PF 


Merchant, Liverpool. 
24,665. Apparatus for 
Merchant, Liverpool. 
24,669. Driving TexTILE SpP:xpigs, A, 
yo ¢ ww 

24,670. Hypraviic CLora Presses, J. 1), To 
Manchester. : = ni 

24,67), Fitrincs for Curtain Rops, J. J. James, pir 
mingham. ia” 

24,672. TANDEM Frame Extensions for Motor Cy; Ls 
A. Riley and the Riley Cycle Company, Limited" 
Coventry. i : 

24,673. VELocIpgpE Sappies and Curps, 
Coventry. 

24,674. Divine Harness, J. Jeffs, Coventry, 

24,675. Furi Combustion, M. Isdale and J. Rodge) 
Glasgow. a 

24,676. Loom Mgcnanisy, C. F. Sykesand F, Brinnmitt 
Huddersfield. : 

24,677. Vatves, B. Eramwell and V. 
Limited, Belfast. 

a * Liquip AmMoniaA RectirieR,” J. Barr, | ivor. 
pool, 

24,670. AutTomaTic Suvit_e Suppiy 
Kertlind, Halifax. 

24,680. Rotary Liguip Distrinotors, S. H. Adams 
Harrogate. r 

24,681, SELF-LEVELLING 
Nottingham. 

me. CLotHks-DRYING Racks, F. Fcrd, Notting. 
1am. 

a Wueets for Venicies, W. J. Hyde, Birtiny- 
1am. 

24,684. GRAIN-THRESHING Macatng, R. Gornall and J 
Ball, Pilling, Lanes. i 

24,685. Drivine Brits, H. Mottram and F. G. Row. 
man, Manchester. 

24,686. Borries, C. Parsons, Manchester, 

24,687. ELectric Tram Dry Sgatine, T. Richardson 
Addingham, Yorks. ; 

24,088. FasTENING Keys in RatLwar Cuaarrs, R. BE, 
Barnett, London. 

24,689. Apparatus for TESTING MATERIALS, T. (, 
Fidler, Dundee. 

24,600, SeLr-vorntiInGc DampLess Bpicks, W. |.. 
way, London. 

24,691, SHok Brake for Motors, &, D. Murph) 
London. ; 

24,692, Hinags, G. H. Holtzmann, St. Louis, Misscvri, 
LSA. 


WASHING Bort iss, kK. F 


Hitchon, 


W. Starley, 


Coates and Co, 
Looms, E. if, 


Apparatus, W. Bayshaw 


Stan- 


U.S. 

24.693. Cak-poor Fittines, G. Krygoski ard E. A, 
Lowrie, St. Louis, Missouri, U.S.A. 

24.604. Car-poor Frirines, G. Krygoski 
Lowrie, St. Louis, Missouri, U.S.A. 

24,695, Car-poor Hanogr, G. Krygoski and FE. A, 
Lowrie, St. Louis, Missouri, U.S.A, 

24,606. Construction of ArncnED Roors, H. 
Charlton, Kont. 

24,697. Propuction of Ceramic Pirces, A. Leng, 
Charlton, Kent. 


ind E. A, 


Sko« ta, 








SELECTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette. 





638,504. Vaive, C. W. Hunt, West New Brighton, N.Y. 
~—Filed October 3lat, 1901. 

Claim.—(1) A valve comprising a shaft, arms on sai: 
shaft, rods or pins carried by said arms and val\: 
members mounted upon said rods or pins fer move. 
ment toward or from each other, substantially as 
shown and described. (2) The combination of a steam 


eylinder, valve chest and oscillating valve, cylinder 


[688 504) 








ports being formed in the valve chest ard unsym 
metrically disposed, one being near the cylinder and 
the other remote therefrom, an inlet port being 
formed in the valve chest, near the cylinder and 
exhaust ports being formed in the steam chest 
respectively near the cylinder ports, whereby one of 
said exhaust ports is near the lowest ee of the 
steam chest, substantially as shown and described. 


698,625. Liquip Meter, S. Bouchet, Tassin-la- Di ini- 
Lune, France.—Filed January 14th, 1902. 

Claim. —(1) In a liquid meter of the turbine class, a 
turbine, a regulator revolving with the turbine and 
operating a valve which opens the discharge orifice in 
proportion to the quantity delivered, and which at 
rest completely closes this orifice, the putting in 
motion of the turbine on the opening of the cock 
being permitted by the compression of air in th 
turbine chamber. (2) In aliquid meter of the turbine 
class, the combination with a cock of any suitabk 








character, of « closed chamber containing the turbine, 
a centrifugal regulator mounted on and rotating with 
the turbine shaft, a valve operated by connections 
from the regulator, a play or lost motion existing 
between the connections from the regulator and the 
valve, an opening forming a seat for the valve and 
communicating with the delivery spout, means for 
regulating the height of the turbine shaft, a passage 
delivering the liquid from the outlet of the cock to 
the turbine tangentially to the latter, and a screwed 
pointed rod controlling the cock outlet, substantially 
as herein set forth, 
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LITERATURE. 

{ Teat-book of Physics : Properties of Matter. By J. H. 

“ poyntine, Se.D., F.R.S., and J. J. THomson, M.A., 

F.R.S., Hon. Se.D. Published by C. Griffin and Co. 1902. 


Tus is part of a treatise on physics which is being pro- 
duced with great deliberation. The volume on “ Sound 
appeared some years ago, and its excellence has led 
to the publication already of a second edition. The 
yolume just now out on “Properties of Matter” is, of 
course, more fundamental in subject than that on 
“Sound,” and if chronological order were to follow logical 
development it ought to have appeared first. But we 
resume that the distinguished authors wrote first upon 
that part of their subject they felt more certain about in 
joint of finality, and in respect of which their own 
particular work led them to take most immediate interest. 
Gravitation, however, has long been a special study with 
Prof. Poynting, his papers and book upon “The Mean 
Density of the Earth” having for years been considered 
standard authority on the subject. The “ Properties of 
Matter” described in the present volume are inertia, 
gravity, strain and stress in solids, liquids and gases, 
capillarity, diffusion, and viscosity. These are treated in 
eighteen chapters, covering 223 pages. Both elastic 
and plastic strains are considered, and special chapters 
are devoted to “Spiral Springs’ and to “ Impact.” 

In reading the first portions of the book what strikes 
one most is the philosophic absence of dogmatism about 
fundamentals. The evidence for constancy and perma- 
nence in the mass-measure of individual portions of 
matter, and for the same in the weight measure after 
proper allowance for change in position, is carefully 
reviewed; but assertion that the evidence available is 
absolutely conclusive seems to be carefully avoided. 
The mass of a body is defined as proportional to the 
force producing unit acceleration in it, and the evidence 
for the assumption that we can at will reproduce forces 
of given amounts by springs and otherwise has to be 
examined in order to establish the constancy of mass 
defined in this way. The first three chapters constitute 
a very painstaking effort to marshal historically the 
efforts of experimenters to arrive at proved fact on these 
subjects. This includes al] the investigations on the 
earth's gravity acceleration and on the immensely 
more difficult measurement of the general value 
of gravitation attraction, that is, the force in dynes 
with which two kilogramme masses attract each other 
when at unit distance apart. In the descriptions of these 
investigations we find no reference to means of eliminat- 
ing suspicion of interference by electric and magnetic 
attractions, except that, of course, non-magnetic sub- 
stances are employed for the test masses. Professor 
Poynting’s own measurements with 50 1b. and 350 lb. 
lead balls are noticed ina peculiarly modest manner. No 
room is given to the many theoretic and speculative 
efforts that have been made to account for inertia and 
gravitation in agglomerated matter, as distinguished 
from the substance called ether supposed to fill all 
space, 

Passing to the next subject of elasticity, we find the 
subjects of “ yield-point,” time-strains, gradual recovery, 
viscosity and fatigue, and gradual change of microscopic 
crystalline structure, all mentioned ; but much too 
briefly in nine pages to satisfy the curiosity of an 
engineering reader. Here the engineer is apt to object 
to the too evident reliance upon tests made upon small 
wires. The object is to obtain homogeneity in the test 
specimen; but why a wire, which we all know is given a 
skin of special structure by the severe process of wire- 
drawing, should be considered homogeneous in any 
superior degree it is difficult to guess. Time curves of 
the gradual disappearance of semi-elastic stress after 
removal of the stress are given; but we miss the—to 
engineers—more important time-curves showing how the 
strain beyond the elastic limit gradually increases, while 
the stress is maintained unaltered, and how its time rate 
of increase varies with that of increase of stress. No 
notice is taken of the possible connection between these 
variations and the thermodynamics of solids; nor 
do we find any reference to strain hysteresis. With these 
exceptions the chapter isa good résumé of what is known 
already ; but much laboratory experiment is still needed 
to complete our knowledge. 

_ The mathematical treatment of stress-strain relations 
fills the next few chapters. Here we do not go beyond a 
very general set of ideas, confined within the limits of 
homogeneity and perfect elasticity. Again, it is to be 
noted that, throughout, compression is considered purely 
as the mathematical negative of tension, one formula 
covering wholly both cases, and the same modulus of 
elasticity being assumed for both. This corresponds, no 
doubt, with fact throughout a small range on either side 
of zero; but it leads to error if applied to the full ranges 
of stress covered by engineering work. Its illogical 
application to loads that permanently cripple structures 
is wholly avoided in this treatise ; but the consideration 
of such cases is practically important, and the book 
before us does not attempt anything in this direction. 
The treatment of the torsion of shafts can hardly be 
accepted as satisfying to any practical student, because it 
is based on the assumption that “each cross section of 
the rod will be twisted as a rigid body,” that is, without 
any distortion of the section itself. Now a shaft can 
only be twisted by gripping it on its outside cylindrical 
surface, or on its inside surface if it be hollow, and it is 
evident that the inside portions will not follow the twist 
angle of the outside gripped surface without being forcibly 
dragged after this latter, this d 
inside behind the outside, and therefore a distortion of 
the radii. Even including shafts driven by face-tooth 


clutches, all shafts are gripped in this way both where 
they are driven and where they drive, and it is an 
elementary certainty that such radial distortion is de- 
veloped at least in the neighbourhood of these parts, 
It is therefore unsatisfactory to base the whole homey 
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on the assumption that there is no such distortion, 
in a treatise which is designed to explain things 
emg er and accurately, and which Sactbanedls 
eeps to the bare elements in order to attain to such 
accuracy of principle. Indeed, throughout all the 
mathematical parts of the book we find that same school- 
man’s inordinate anxiety to shape a neat theory even at 
the expense of slurring over very obvious physical facts. 
Even if the theory, taking such facts into account, 
becomes in its algebraic analysis too complex and difii- 
cult for the students for whom the book is written, surely 
it would be better to spend some space in explaining in a 
general way, without exact equations, the physical effect 
of the main facts than to fill up entirely with formulas 
founded on oblivion of facts. It is true that, if the 
material have a high modulus of rigidity, those parts of 
the shaft at a distance from the cranks, pulleys, wheels, &c. 
&e., where it takes in or gives out energy, do act nearly in 
the way here supposed ; but then our shafts are never in 
any danger at such parts; they run risk of overstraining 
just at the parts where the supposition does certainly not 
apply. Again, in explaining bending, it is assumed 
without remark or explanation that the stress on 
either side the neutral axis is in constant pro- 
portion to the distance from that axis. This may 
be nearly enough true for purely elastic strainings ; 
but it seems to us that the function of a text book on 
physics is to discuss the legitimacy of the assumptions 
and approximations made in framing such theories. The 
development of the theories themselves to practical 
results is carried out much more systematically, and a 
great deal more fully, in all the common engineering text- 
books. There is no utility in a text-book of physics, 
reproducing in an erratic and partial form a few elemen- 
tary samples of the mathematical investigations of 
engineers. The authors say that in their statement of 
bending stresses they leave out of account the shears, 
because “if the lateral dimensions of the bar are very 
small, then, except quite close to the” point of applica- 
tion of the load, “the tangential stresses will be very 
small compared with the normal stresses.”” Now, as the 
book carries us no further than this on the subject of 
shear stress in beams, it is evident that its effect upon 
the mind of a student, destined to engineering, is apt to 
be disastrous if not speedily corrected. Some of the 
examples are also of an entertaining character. One 
specifies a pine tree of uniform circular section 6in. 
diameter, and it is found that this tree of peculiar growth 
cannot grow more than 90ft. high without falling over 
and breaking by the weight of its trunk alone, the tree 
being supposed to have no branches or leaves, to be truly 
vertical, and to be untouched by wind. 

There is a short chapter on impact which ought to be 
read by those who wish to understand this fascinating 
subject. It does not, however, go outside the limits of 
elastic spheres, which cuts off all application to the 
operations of the forge, or of “direct” impact, that is 
without obliquity, which diminishes the interest to 
billiard, tennis and cricket players. It excludes also all 
cases in which “ the duration of impact is” not “several 
times the gravest time of vibration of the body,” so that 
little, if any, energy is left in the colliding bodies in the 
form of vibration. Loss by vibration is, however, of 
great interest and importance to engineers, and we would 
like the phycisists to help us here. 

Among the subsequent parts of the book, perhaps the 
most interesting to engineers is that on viscosity in liquids. 
This puts in excellent form, the modern experimental 
and mathematical development of this part of science so 
far as it has been heard of in Cambridge laboratories, 
but it does not refer to Froud’s experiments on 
ship models or any other engineering work on any 
part of the subject. It is a subject of extreme importance 
to engineers, one that all engineering students should 
study with the greatest care, and this chapter is well 
worth careful reading. One or two criticisms on it will, 
incidentally, serve further to illustrate remarks already 
made above. The coefficient of viscosity of a fluid is 
defined to be the ratio of the tangential stress between 
parallel elements of a stream to the cross-gradient of the 
velocity. Basing on this definition, there is worked out 
a theory of the flow through a round pipe of uniform 
bore which is mathematically beautiful and satisfying. 
But we find that all these results, obtained through 
various integrations, depend upon the asswmption that 
the viscosity coefficient remains the same for all veloci- 
ties and all velocity-gradients; and, moreover, that 
nowhere is made any mention of this assumption having 
been made. Now, as experiments, some of them quoted 
in this chapter, show that this is not in agreement with 
fact so far as liquids are concerned, we would prefer not to 
teach a theory so based, however satisfying the mathematics 
of it may be. Or if it be thought proper to give the 
theory as the best approximation that scientists have yet 
been able to invent, it would be right to point out in what 
particulars it deviates from experimental fact, and 
through what range—of very small velocities—it is, on 
that account, alone applicable. Again, it is assumed, or 
argued, on what appear to be very shaky grounds as 
applied to a fluid of considerable viscosity, that the 
pressure and the pressure axial-gradient are uniform over 
each cross section, and that at each radial distance the 
velocity remains the same all along the tube. _ It is also 
assumed that a layer of liquid clings motionless to the 
internal wall of the pipe, and that there is no sudden 
change of velocity across the section. These assumptions 
weaken the value of the theory. If the liquid is one that 
does not “wet” the solid surface, there seems almost a 
probability of the liquid layer close in contact with the 
solid walls having a finite velocity along these walls. If 
it does “ wet” the solid walls it seems probable that, 
with at least some higher integral velocities involving 
large velocity cross-gradients near the walls, the fluid 
near, but not touching, the walls slides over the fluid 
layer touching andywetting them, with a finite velocity 
difference between them and a frictional—not a true 
viscous—resistance between them. As soon as the flow 





increases to near certain critical limits, it is well known 
that eddies, involving finite velocity differences between 
touching portions of the fluid, occur. The breakdown of 
the law of pure viscous flow must evidently set in at a 
condition dependent on the velocity cross-gradient, and, 
as this gradient is greatest near the walls, it is likely 
thata break cecurs close to the walls long before any general 
break up of the whole flow into turbulence is brought 
about. A break close to the walls would naturally 
greatly relieve the viscous shear stresses at the inner 
parts of the section. Moreover, whenever the velocity 
cross-gradient has become so great as to raise the viscous 
stress above the adhesive shear strength of the liquid it 
seems inevitable that a break should occur. 

In the theory, again, no note is taken of the genera- 
tion of heat by the work done on viscous resistances. 
This heat must, of course, raise the temperature of the 
fluid, and, as is pointed out carefully in the later parts of 
the chapter. the coefficient of viscosity changes rapidly 
with a change of temperature. Here again the theory 
seems to fail of keeping in close touch with fact. In any 
gentle flow of a limpid liquid like water this temperature 
correction must be negligible ; but in the violent issue of 
high pressure water-jets, and again in the squirting 
of lead tubes under high pressure, it is probably 
influential. 

At the end of the chapter is introduced an argument, 
based on “ the method of dimensions,” on a subject that 
interests engineers highly. The question is as to what 
power of the velocity the resistance to a solid body’s 
motion through a fiuid is proportional. It is said that 
if this power be the square, then the viscosity of the 
flu: cannot influence the result. “For, suppose the 
resistance is proportional to 7* p” 1‘ v",” where r, v are the 
linear dimension and the velocity of the moving solid, 
and p and 7 are the density and the viscosity of the fluid, 
then, because the whole is a force, it is found that the 
following relations exist between the four indices, namely, 
r=n,y=n—1,z2=2—n7, so that the formula reduces 
to r*p"-!7?-"v". If n=2, this becomes 7° pv’, the 
viscosity coefficient disappearing altogether. 

If this result be a true one, it is very important; but 
while through a certain range of velocity the resistance 
of ships through water is known to vary as the square of 
speed, it seems unlikely that, through that same range of 
velocity, say, from 10 to 15 knots, it would make no 
difference to the resistance whether the ship moved 
through water or molasses, beyond a difference depen- 
dent on the not extremely different densities of these 
two liquids. In view of this improbability, one sus- 
pects that something has gone wrong with the for- 
mula. We think the reasoning is faulty from its 
author’s having forgotten the inevitable “ constant,” 
which prefixes every formula of the sort. This constant 
need not be—in a physical formula it very seldom is—a 
pure number; it generally has physical dimensions. In 
the present case the “ constant ” might involve any power 
ot a constant length, any power of a standard density, any 
power of a special viscosity coefficient, and any power of 
a velocity. In respect of viscosity, it might, for example, 
involve the reciprocal of the viscosity of water or of air, 
and then the accurate logic of the text-book would prove 
that the formula must contain the first and not the zero 
power of the viscosity of the liquid in which the solid 
moved. Otherwise expressed, if experiments show that 
a force f; is needed to drag at the speed v, a model of 
linear size 7; through a fluid of density », and viscosity m: 
then theory might possibly lead us to expect that, in 
order to drag at the other speed v another model of same 
shape and of other size 7, through another fluid of density 
p and viscosity 7, we would need to exert a force 

r\* p y n 2 v ” 
f=A( % (2) re (5 ) . 
But then in respect of physical dimensions, this is an 
identical equation, and gives us no information whatever 
about relations between the indices. 

The book throughout is most interesting, and every- 
where is very modern—it has most of the virtues and 
some of the vices of modernity. It is handsomely, and, 
indeed, beautifully got up. All Messrs. C. Griffin and 
Co.’s publications are well printed and illustrated, and 
they are all cheap in proportion to the expense involved 
in producing them. 








SOME MOTOR CAR WORKS. 


No, L.—THORNYCROFT MOTOR WAGON WORKS. 

ConsIpERING that the motor car was a_ practically 
unknown vehicle on the common roads of this country 
until as recently as 1896, and also taking into account the 
fact that English engineers had little or no previous 
experience to guide them in its construction, the develop- 
ment which has taken place in the new industry in this 
country has been such that even the most optimistic 
could scarcely have anticipated. Indeed, it is doubtful 
whether any new industry allied to engineering has 
previously made similar headway in such a brief space of 
time. When the Locomotives on Highways Act of 1896 
became an established law of the country, a num- 
ber of persons, calling themselves “financiers,” with 
characteristic acuteness, quickly perceived the pos- 
sibilities which underlay the self-propelled traffic 
question, and having acquired a few patents, set 
to work to catch the investing public. It will be 
fresh in the memories of our readers how these 
persons seized the opportunity of “ floating’ companies 
with the supposed object of building motor cars and the 
usual temptation of enormous profits. One promoter, 
even at this early stage, went so far as to state in his 
prospectus that the company was the possessor of all 
the existing patents upon which the construction of these 
vehicles were based. Fortunately, the day of this type 
of financier has passed, and the industry may be said to 
have settled down into the right path, and bids fair to 
take its place amongst the foremost in the country. 
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It could not well be foreseen six years ago which 
branch of engineering was the most likely to foster the 


first firms to take up the building of the heavy 


motor vehicles after the passing of the Act of 1896 


new industry. The cycle makers appeared to possess as | was that of J. Thornycroft and Co., an offshoot of 


good an opportunity as any other trade, but either failed 
to grasp its importance, were not competent to adapt 


| 


the firm of torpedo boat builders of Chiswick, with a long 
experience of high-speed steam engines and water-tube 


prime movers to the cycle, or were short of working | boilers, whereby immense power can be crowded into the 


capital. 


Probably all three influences were at work. | minimum of space and weight. 


It was recognised that 


Carriage and coachbuilders were scarcely in the running. | the knowledge thus acquired must be extremely valuable 
Gas and oil engine builders did not rise to the occasion, | in the production of road vehicles of the self-propelled 
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LIST OF MACHINES { 
Number) Number, Number, 
of of 
| Machine al Mach 

t |) 60'Half universal radial drill 24 } 30"Vertical Boring Mill 49 || 12g"Double Saddle Axle Lathe 
2 | 45"Engine Lathe 25 | 7'Engine Lathe 50 | 32"Upright Drill 

3 8 ditto 26 30Vertical Boring Mill 51 Horizontal Radial Drilling Mx, 
4 ditto 27 Horizontal Boring M/e, 52 Power Hack Saw 

5 8 a ditto 28 Tube Filing Mc, 53 Horizontal Boring & Drilling M/c, 
6 63, ditto 29 | Emery Tool Grinder 54 | 37 Vertical Boring & Turning Mill 
7 | 63 ditto 30 | Centrifugal 0:1 Separator 55 || Automatic Capstan Lathe 

8 Planing M/c 32 10"Shaping ys 2 56 Stud Lathe 

9 6 Engine Lathe 33 Twist Drill Grinder 57 Too! Makers Lathe 

ol Chasing Saddle Lathe 34 Emery Tool .Grinder 58 Vertical Milling M/c, 

if Piain Capstan Lathe 35 Punching & Shearing Mc, 59 | Double Headed Emery Grinder 
12 Hexagon Turret Lathe 36 6"Engine Lathe 60 Emery Oisc Grinder 

13 Slotting M/c oF Gear Grinder 6/ Emery Disc Press 

14 Vertical Milling M/c, 38 36 Automatic Gear Cutter 62 Engraving M/c, 

15 | 22 Upright Drill 39 | 33 Arbor Press 63 | Plate Bending Rolls 

16 32" Upright Drill 30 Universal Cutter Grinder 64 Sem: Automatic Capstan Lathe 
17 Emery Tool Grinder 41 72, Engine Lathe 65 Ditto 

18 | 20 Upright Drill 42 | 73 Ditto 66 Ditto 

19 12"Sensitive Drill 43 73 Ditto 67 Chucking Capstean Lathe 

20 Power Hack Saw 45 24 Grisholt Lathe 68 Radial Drill 

2! 20 Uprighr Drill 46 9 Engine Lathe 
22 | /3 Sensitive Drill. 47 Universal Too! Grinding Machine 
23 Double Spindle Centering M/c, 48 20 Upright Drill 
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Fig. i—PLAN OF THE MAIN BUILDING 


and for light carriages steam engine makers apparently | variety. Starting in a modest way in small premises 
could not bring themselves to see the prospects which | close to the torpedo boat works at Chiswick, the Thorny- 


the industry opened out. As regards the building of the 


heavy vehicles of commerce, it has always been a source | neers interested in motor vehicles. 


| 
| 


croft firm from the first commanded the attention of engi- 
Mainly as the result 


of surprise to us that the many builders of traction | of the trials organised by the Liverpool Self-propelled 
engines did not devote themselves to finding a solution | Traffic Association, when the leading builders of heavy 
of the problem for which an important future is 
already assured. The failure on the part of existing 
manufacturing engineers to foresee the importance 
of the subject fortunately was the means of causing 
others to turn their attention to 


it. Among the 





wagons competed in severe tests over some of the most 
difficult roads which this country can show, the merits of 
self-propelled road vehicles were demonstrated. eras 
crofts entered the lists, bought valuable and not whol 

pleasant experience, which they were always ready to profit 
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by, and soon produced a steam wagon the merits of which 
were obvious. Hence it was that larger works than 
those at Homefield, Chiswick, were soon found necessary 
to keep pace with the increasing demand for their wagons 
and a plot of land of about 16 acres was acquired at 
Basingstoke. It abuts on the main road to Southampton 
and is skirted on two sides by the Basingstoke and Alton 
light railway, which connects up with the London and 
South-Western system at this place, while the Great 
Western Company's service is handy for bringing cog] 
direct from South Wales. In order to take full advan. 
tage of the railway facilities the company has provided 
its own siding, so that the raw material can be delivered 
without breaking bulk right on the spot, and the finished 
products can be loaded on the railway wagons in the 
works themselves. In addition to these important 
features, an excellent supply of good water is obtained 
aves 30ft. from the surface from the company’s own 
well. 

In the planning of the works good judgment and 
prudent economy have been exercised, the result being 
the maximum of efliciency with the minimum of cost— 
a judicious combination which perhaps could not have 
been arrived at in a large town. The buildings have 
been laid down with the idea of ultimate extension on q 
larger scale, but without any sacrifice of convenience, 
The comfort of the workers has been studied by the pro- 
vision of a mess-room for meals and social meetings, and 
a recreation-ground for athletic purposes. The accom. 
panying plans show the scheme of buildings, several 
photographic views of which are also given on pages 511 
and 520. Instead of availing themselves of the building 
space to the fullest extent, and thereby bringing the 
building line right on to the road, the proprietors have 
allowed a plot of garden to intervene between the works 
and the road—a happy concession to the beautiful 
Hampshire landscape. The works are built entirely on 
an inexpensive scale, being chiefly of corrugated iron, the 
offices being lined with matchboarding, and having a 
substantial foundation of concrete. The unpretentious 
character of the office building itself does not impair 
efficiency within. System is everywhere apparent. [or 
instance—and it is such an instance as this that 
impresses the observer—the photograph prints of tracings 
are made in different colours, each colour representing a 
certain classification of work. The use of card indexes, 
too, is adopted, whereby all information respecting the 
work turned out can be readily obtained. A large chest 







Sgr a ; 
i a met 
SF 
s 2 \ 
“® —o \ } 
Ry $3 Sess ee 
Ri ef WS de \ — 
Ric | 2s che $ im 
leis = ss. } 
iSiS| 83 38s Foremans 
Rie gcse Cottage +. 
os { 


~ 
rt 


: ————————— 
sit “Toarseor ge ab ng Gantry 








3 

S| 

NA | 

a ap Wheel 1x | 

§ | J rimber Dep?) |e : | 5 

ei; # prying Body 1 

PIS Shea Dept fa! 

be he ep —t*Cenerai Stores | fy 

q Well ww! 
Engine Room General Office 3) 

My | unningshed [rt ‘che ‘Lavatory | | 
tit Scale of Feet Bicycle Mouse | 
i a+ h0 MessRoom at 

rm Sect eae TT 
rae SARUM ROAD rr 





Fig. 2—-GENERAL PLAN OF WORKS 


of drawers, standing in the middle of the clerks’ and 
draughtsmen’s office, contains, on one side, index cards, 
labelled “ Material and labour.” A reference to these 
will at once show the actual cost of any given wagon. 
On the other side of the chest are drawers containing 
cards of a distinctive colour, labelled “Goods received 
and goods despatched,” the uses of which are obvious. 
At the time of our representative's visit the works found 
employment for about 180 hands. The daywork system 
is adopted; but we are pleased to learn that there is a 
probability of a ‘“ bonus” system being introduced. The 
working week comprises 56} hours, and, needless to say, 
the rate of pay all round is considerably lower than in 
London. 

The whole of the power used in driving the works and 
for supplying light is electrical, and is supplied by two 
steam dynamos. Steam is supplied by a hand-fired 
Babcock and Wilcox water-tube boiler to two Belliss and 
Morcom high-speed engines direct-connected to Electric 
Construction Company's dynamos, each capable of giving 
110 volts, 300 ampéres at 575 revolutions per minute ; so 
that the total energy developed is close upon 90 electrical 
horse-power, which is sufficient for lighting and power. 
When the number of machine tools which are employed 
is taken into consideration, it will be apparent, without 
going into even rough calculations, that the method of 
generating and distributing the power is extremely satis- 
factory from an economic point of view. It should be 
stated here that one steam dynamo set is generally 
sufficient, but, in case of darkness or exceptional pressure 
of work, both are required. The electric lamps which 
are used throughout the works are supplied with current 
off the same mains from which the power is taken. 
Water, as previously mentioned, is obtained compara- 
tively near the surface from the company’s own well, a 
Smith-Vale pump being operated by a Lundell electric 
motor. The pump discharges into a series of tanks with 
automatic “knock off” taps. From these tanks the 
water is supplied to the works by gravity. The water is 
of excellent quality, its only undesirable constituent 
being a large amount of lime. For boiler purposes this 
is got rid of by means of the Tyack softening process. 

It will be seen fromthe plans that in laying out the 
works the boiler-house was placed north of the painting 
shop, body shop, running shed, timber stores, and offices. 
This was considered advisable on account of the south- 
westerly direction of the prevailing winds, thus prevent- 
ing possibilities of damage by fire from flying sparks and 
the deposit of soot upon newly-painted surfaces. In 
further extensions of the works which may be carried 
out, the same principle will be adopted; a foundry, 
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THE THORNYCROFT MOTOR WAGON WORKS 




















THE POWER HOUSE 


which is not included in the present works, wili be erected 
in the north-east corner. The main building measures at 
present 144ft. by 120ft., and includes the erecting, fitting, 
and machine-tool departments. Like all the other 
buildings, it is of corrugated iron. It has an iron 
frame and roof, and has a wood-block flooring laid on 
9in. of concrete. The roof is of the cotton mill type, 
with glazing facing north. Ventilation is effected by 
leaving ample space between the lower edge of the glass 
and the roof principles, sufficient overlap being allowed 
to prevent the intrusion of rain in wet weather. In cold 
weather the building is heated by Musgrave’s stoves, the 
heat being deflected before rising by means of elec- 
trically-driven punkahs. We are informed that the 
provision of these appliances made a very appreciable 
difference in the temperature of the building. The south- 
western end of the building is used for erecting, and 
contains four pits. As will be seen from the illustration 
—Fig. I—it comes under the immediate supervision of 
the foreman, whose office is situated at an eleva- 
tion above the floor level. The fitters’ benches inter- 
vene between this portion and the machine tools. 

The arrangement of the tools will be readily followed 
by a perusal of the plan—Fig. 1. The space above 
the dotted horizontal line X Y shows the extension of the 
shop which is shortly to be carried out, and it will be 
seen that the railway siding will be run through on the 











north side. The general stores are situated in the right- 
hand bottom corner on the plan, and measure 72ft. by 
20ft., and the tool stores is on the north side. There 
are three lines of overhead shafting, each of which is 
driven by its own electric motor. The shaft on the 
extreme right hand is driven by a 30 horse-power motor 
made by Jacksons. This shaft in turn drives a group of 
the heaviest lathes. The other two shafts are driven by 
two 15 horse-power motors. The speed of the motors is 
1500 revolutions, and that of the shafts 150 revolutions 
per minute. Other tools distributed about the shop are 
provided with their own motors. The machine tools 
include some of the best-known English and American 
makes, and the character of the machined work turned 
out would reflect credit on the best which is put 
into a railway locomotive. The nature of the work 
may be gathered from a typical example which 
came under our observation. This is the main 
crank shaft for the 8-ton wagon, through which 
about 25 horse-power has to be transmitted. This is of 
high carbon steel—40 tons tensile test—and has two 
excentrics. It is made solid throughout, no keys being 
used. The driving axle for this size of engine is 5in. in 
diameter, and is made of similar steel. The engine 
castings too require some heavy machining. They are of 
cast iron throughout. The cast iron cylinders and valve 
chambers are treated on 30in. Bullard vertical boring 





MEN’S DINING ROOM 


machines, only three operations being necessary. First 
a roughing cut; secondly, rough reaming; and thirdly, 
finishing reaming. This gives an excellent finish. 
The double-headed Bullard machine may be said to 
to represent the last word in American boring practice. 
It has two swivelling heads, boxed-in gear wheels, self- 
contained countershaft and speed gears, which can be 
changed while running. For cutting gear wheels the 
Brown and Sharpe gear cutter is employed. A large 
number of machines in this department have been made 
by Alfred Herbert, Limited, such, for instance, as capstan 
lathes and automatic tools for repetition work. We noted 
amongst these a new turret lathe of admirable design, 
with. all the gear wheels enclosed. 

The double helical wheels used in the driving gear of 
the Thornycroft wagons, and which are adopted to ensure 
silence in working, are made of cast steel. After they 
leave the foundry the teeth do not require any machining, 
but to ensure sweetness of running each pair of wheels 
is put into a machine and run in mesh for some hours in 
a bath of emery and oil until the desired effect is pro- 
duced. The tool room supplies all tools and gauges 
required in the machine department, and also keeps them 
in working order. With this object it is provided with 
its own 12 horse-power motor and the necessary machine 
tools, shown on the plan. In the distribution of the 
cutting tools and gauges numbered duplicated checks 
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are used, one for the machinist and the other for the 
storekeeper, so that the latter can readily ascertain which 
of the men has any particular tool. Throughout the 
whole of the machine tool department the most approved 
shop practice has been adopted. When a new piece of 
mechanism has been designed and is to be reproduced in 
quantities, the first example is brought into the tool 
shop and the necessary tools and jigs are devised for 
the use of the machines. The system is thus very com- 
plete, and is the means of effecting economy and smooth- 
ness of working in the whole department. The artificial 
lighting of this building is effected by electricity, arc 
lamps being used in the fitting and erecting departments, 
while the machinemen have incandescent hand lamps. 
On page 520 are given two photographic views of the 
interior of this building, one showing the machine tool 
portion, and the other the erecting department. In the 
latter will be seen a batch of wagons, all excepting the 
one in the immediate foreground being of the Thornycroft 
standard pattern. This differs from the others in that 
it has a boiler with a modified smoke-box suitable for 
India. There may also be seen in this illustration the 
standard types of engine, boiler, and transmission gear. 

The general features of the motive mechanism of the 
Thornycroft wagon are very clearly shown in the view 
—Fig. 5—which is made from a photograph of a 
vehicle with the body removed. It is taken looking 
from underneath the mechanism. In the 4-ton wagon 
the space available for the platform is 12ft. by 6ft. 6in. 
The engine is of the horizontal compound reversing type, 































































































Fig. 3-THORNYCROFT WAGON BOILER 


with cylinders 4in. and Tin. diameter by Sin. stroke. It 
has aconstant lead, radial valve gear of special design 
wher-by any degree of linking up can be obtained. The 
cylinders and valve chambers are made of two iron 
castings. The transmission is of the chainless pattern, a 
pinion on the engine crank shaft meshing with a spur 
wheel on the first-motion counter shaft. The latter is 
made in three distinct parts, the middle portion being 
connected with the first and third by enclosed universal 
couplings, so that the vertical motion of the bearing 
springs is taken up, and a continuous driving effort being 
applied to the wheels irrespective of road surface and 
conditions of loading. One portion of this counter- 
shaft carries two change-speed gears, and the other 
portion a double-helical cast steel pinion which engages 
a steel spur wheel carried on the differential gear 
on the rear axle. The end of the shaft, on which is 
mounted the double helical pinion, is supported by a pair 
of triangular brackets from the rear axle. These brackets 
are prevented from turning round the rear axle by a 
radius rod hinged to the under frame of the vehicle, so as 
to permit full play of the bearing springs. The rear axle 
is carried in substantial axle boxes, and the road wheels 
are finally driven through plate springs attached to the 
felloes. It will be seen that the whole of the working 
parts of the engine are enclosed, the crank shaft and 
valve gear being contained in a cast iron chamber, and 
the crossheads in cast iron sleeves bolted to the cylinders 
and crank chamber respectively. The cover of the 
crank chamber is of aluminium. The main frame of 
the wagons is of channel steel. The wheels—of which a 
section is shown in Fig. 5—are, unless otherwise speci- 


stout steel weldless tires—a form of construction which 
leaves little to be desired. The Ackermann system of 
steering is retained, the leading wheels being turned by 
a hand wheel operating through worm gearing. 

The boiier is of the Thornycroft central-tired water- 
tube pattern, using coal or coke as fuel. Fig. 3 is 
a sectional illustration of the smaller size. More steam 
space is allowed now than formerly to prevent priming. 
The side clinkering door has been got rid of by the intro- 
duction of a vertically movable grate. The boiler com- 
prises essentially two annular chambers connected by a 
series of 168 straight steel tubes jin. external diameter. 
The top vessel is built up of two separate rings of ,);in. 
steel riveted at their lower edges to an annular steel 
channel fin. thick. The bottom vessel is composed of 
three plates, z.e., one tube plate and tworings. ‘The tube 
plate is Zin. thick, and the rings ,5,in. The covers of both 
chambers are of steel and are secured by bolts in the case 
of the top vessel and studs in the bottom. The tubes 
connecting the two vessels are lft. llin. long, and their 
mean ioclination 1,'yin. to 1ft. The heating surface in 
this smaller size of boiler is 77 square feet, the grate area 
2°4 square feet, and the total weight 133 cwt. The 
boilers are built for a working pressure of 200]b., and are 
tested up to 350 lb. per square inch. 

An illustration on page 520 shows a view of the interior 

















Fig. 4—UNDERVIEW OF WAGON 


of the wheel and body shop. This is about 120ft. long by 
40ft. wide. The walls are of corrugated iron with H iron 
principals, and the roof is of MeTear's wooden truss 
pattern with glazing. Wood is the only material worked 
in this department, oak, ash and pine being the different 
varieties. The body frames and wheel spokes are of 
American oak, the felloes of the wheels of ash, und pine 
is used for such purposes as flooring and linings. The 
shop contains a variety of wood-working machines, such 
as saws, planing and tanging machines, and power is 
supplied by a 20 horse-power Siemens motor, giving a 
pressure of 110 volts. The motor runs at a speed of 720 
revolutions, and drives an overhead line shaft at 250 revo- 
lutions per minute by means of a crossed belt. 

Another view on page 520 gives an excellent idea of the 
timber shed, a high two-fioored building isolated from 
the remainder of the works. This important part of the 
works has an iron roof, but the walls are of timber, one 
side facing south-west being louvred, and the other sides 
open timber work, so that a current of air is nearly 
always passing through the stacks of wood. At the 
extreme end will be seen piles of ash felloes, along the 
sides oak staves, and in the centre oak baulks.. All these 
bear labels denoting the dates of delivery, the utility of 
which is obvious. Considering the rough usage to which 
motor wagons are put, the necessity of employing only 
thoroughly seasoned timber in their constructionis evident, 
and in stocking plentifully the makers are taking a pre- 
caution which will amply repay the capital outlay. Only 


eee 
are the running shed and the painting shop. In realit 
these are comprised in one building, divided by a partition 
Like all the others, it is of corrugated iron, with concrete 
floors, McTear’s wooden truss roofs. Inspection pits are 
provided in each compartment, and, to prevent the use of 
matches or other sources of conflagration, the buildings 
are lighted electrically. 
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Fig. 5- THORNYCROFT WAGON WHEEL 


The works are under the direct supervision of Mr. H. 
Niblett, one of the directors of the company, and 
their capacity is at present about two wagons per week. 








THE UGANDA RAILWAY. 


(From our own Correspondent.) 
No. IL. 

LreavinG Mtoto Andei, we pass over the second stream 
since leaving the coast 162 miles off. The jungle here 
becomes larger, finer, more dense and green; the soil red 
loam, with outcrops of rock. Running on we cross a 
high steel bridge, the stream below dry, but the 
watercourse gives evidence of heavy floods. At mile 180 
we are up 8000ft., but drop again into Masongaleni. The 
jungle here is even more dense than before, this being 
only at a crossing station we are off again, shortly cross. 
ing another high steel bridge, the stream again being 
dry. Running across a swamp on top of a bank, we steam 
through Java cuttings into Kibwezi. Here a stream 
springs out of the ground, having disappeared some five 
miles off. Here also is the old Mission Garden, coffee, 
orange, blue gum trees, all struggling for existence with 
weeds. 
Building material I notice here is dressed, squared 
lava blocks; the ballast for the permanent way and 
the concrete culverts are also lava. Lava every- 
where, but water and sand very scarce, and this is 
the difficulty of construction. 
We are now in the district inhabited by the Wakamba, 
a tribe of a very low class, and lazy to an extreme. The 
man hunts, and sits smoking, watching his wives work 
hoeing the ground, planting Indian corn. Wonderfully 
good crops are got for a little scratching of the earth. 
Still, lazy as the man is, he is intelligent enough. Years 
before the arrival of that most rapid civilising agent, the 
railway, a Wakamba refused to allow the doctor of the 
Scottish Mission to cut an arrow head out of his back 
unless he used chloroform, or, as he termed it, made him 
half dead. 
The natives live in carefully hidden villages, surrounded 
by thick jungle, artificially made by planting creepers 
and cactus. A village contains from ten to thirty large 
egg-shaped grass huts. A man only works until he has 
saved enough—three head of cattle and eight sheep—to 
buy himself a wife, he then sits smoking in his planta- 
tion, watching her work to maintain him and earn enough 
money to buy him another wife, and therefore another 
tiller of ground. 
Makindu—mile 208—is the next station, and is bigger 
than Voi, being a headquarter station as well as a 
changing station, as here live all the running staff who 
work between Makindu and Voi, the running staff for the 
first 100 miles living in Kilindini. The station, engine- 
shed, houses, are all the same as Kilindini. The post- 
office and Dak Bungalow are useful looking buildings, as 
also are the long row of three-roomed houses outside the 
corrugated galvanised iron fence which surrounds the 
station and yard. 
The thick matted jungle is passed, and now the country 
is open long grass with clumps of trees, and here the 
shooting is good, lion zebra, rhinoceros, orix, bush buck, 
and many other kinds of antelope being met. 
Leaving Makindu, starting on our third hundred miles, 
we cross another flowing stream, the third since leaving 
the coast, and shortly afterwards another stream, the 
Kiboko, which being translated, means Rhinoceros, 
named on account of the number in the neighbourhood. 
Arriving at Simba, a watering station close to the Simba— 








fied, built up of oak spokes, ash felloes, metal naves, and 





two other shops call for mention in this article. These 





* No. I. appeared November 21st, 
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Lion—River, the country is open, affording fine grazing 
with its grass covered, rolling downs. The soil is red and 

‘loamy, with outcrops of lava, and we are now at the level 
of the lake, 3700ft above sea level, but before arriving 
there we have to climb to 7700ft., drop again to 6000ft., 
~ none to 8400ft., and then drop again to our present 
evel. 

Running on through fine open country for the next 
hour-we arrive at Sultan Hamoud; here the country is 
flatter and the soil black cotton. Here the first large 
game-is seen, giraffe quietly eating the tops of trees 
75 yards off while the train runs by. Sultan Hamoud 
station was so named to commemorate the visit of the 
late’ Sultan -of Zanzibar towards the end of 1898, when 
this wa3 Rail Head. 

Leaving Sultan Hamoud, we continue running through 
flat country sprinkled with trees, the soil being alternately 
red and loamy, black-cotton and outcrops of stone, until 
we arrive at Kiu, 20miles on and 900ft. higher. As we 
near Kiu we run alongside of what must be a large stream 
in flood time, but now is quite dry, with a sandy bottom. 
We cross by steel bridges several streams running into 
this river, but all are dry, yet in flood time must be 
fast-running, dangerous rivers. At Kiu, the country 
changes to quick, sharp hills, less grass, but more trees 
and undergrowth, and is a country full of game. Kiu is 
a watering station, the water being pumped from a well 
sunk in the swampy bed of the river; but the interesting 
hae of this station is that Indians are cultivating plots of 
and, irrigating from the stream, and growing vegetables 
for sale. 

From Kiu, nine miles of hill climbing, here topping 
5000ft. in elevation, brings us to Machakos road, which is 
12 miles for caravans from Machakos, the oldest Govern- 
ment station in this part of Africa, and, until they were 
recently moved to Nairobi, the headquarters. 

For another nine miles we cross patches of black cotton 
soil, loamy red earth with stony outcrops, and more dry 
streams, till we arrive at mile 281, when the sharp short 
hills leave us and we get into flat country, treeless, and 
the soil all black cotton; this is the outlook for the 
next 45 miles, till we get to the other side of Nairobi. 
At last we reach the Athi River, having crossed its two 
tributaries at Stony Athi. These two latter streams are 
quite dry, but in six hours they may be roaring torrents 
130 yards wide. 

From the Athi, a 16-mile run brings us to Nairobi, 
the headquarters of the railway. It is builé on black 
cotton soil, and only partly drained, and it was my mis- 
fortune to be in Nairobi during a wet season, and on 
three particularly wet days the dirt and discomfort 
may be imagined. The station is a well thought out 
building, of corrugated galvanised iron, with a clock 
tower. The workshops are fine large buildings, well sup- 
plied with plant, but pneumatic labour-saving machinery 
has not been thought of. The shops and machinery are 
very suitable for India, where skilled labour is plentiful and 
cheap; but here, where it is of the poorest and 
very expensive, all being the dregs of the skilled 
labour market of India, it would be thought that modern 
labour-saving machinery would be worth a trial, as with 
these machines the Coest Native would be as good as the 
highiy-paid, unskilful, imported lazy Indian. 

At Voi and Makindu I watched Wa Teita and Wa 
Kamba cleaning engines, and I was told that they 
gave less trouble, did better work than Indians, and 
cost only a third. The stores and ration store in 
Nairobi are fine large suitably-constructed buildings, and 
are all in the station yard, which is surrounded by an iron 
fence. The bazaar in Nairobi, ata price not expensive when 
you remember it is the centre of Africa, sells everything 
that is required--a camp outfit, clothes, a large assort- 
ment of tinned vegetables, and luxuries of both English 
and German manufacture. The European houses of 
Nairobi are up on the side of an adjacent hill out of the 
black cotton soil; they are built of brick, stone, and 
corrugated galvanised iron. The brick and stone houses are 
massive, heavy, indifferently designed, and poorly finished, 
with cold, hard, foot-aching concrete floors, making the 
buildings vault-like—white ants there are none—while 
the weather at times is cold enough for fires to be enjoy- 
able. The climate of Nairobi is very like an English 
summer, with cold nights; it is 5550ft. above sea level, 
and 1} deg. south of the Equator, roughly 100 miles. 
Light English summer clothes are mostly used, and 
if a change to a colder climate is taken every third year, 
the place is decidedly healthy. 








FLASH BOILERS. 
By J. 8. V. BickrorD. 
No. I. 

In an ordinary boiler of either the water-tube or tank 
type the water supply is regulated by the position of the 
water level inside the boiler. In a flash boiler this is 
not the case, andthe feed is controlled by the steam 
pressure produced without reference to the position of 
the water level, or, as in the Serpollet, both the fuel and 
water are supplied in fixed proportions so as to maintain 
a given steam pressure without reference to the water 
level. It will be seen to follow from this that where the fire 
is constant and the demand for steam variable, the water 
levél, or what corresponds to it, will vary with every 
change in the steam output, and, further, if the steam 
output is much reduced the boiler will be raised to a 
temperature which would be described as “ overheated” 
in the case of any other type of generator. Also, if -it is 
desired to maintain the water content of the boiler 
uniform with a variable steam output, it is necessary to 
vary the intensity of the fire. 

e term “ flash boiler” is misleading, for it would be 
supposed to mean that immediately the water enters the 
boiler it is “flashed” into steam; and am con- 


stantly meeting people who hold that this is a correct 
description of what takes- place, and who suppose that 
there is never any water as such inside the coils. 


This is 





by no means the case, as any engineer could easily see 
for himself if he would think for a moment. For if the 
action were as supposed it would mean that all the steam 
made by the boiler would be made in the first few inches 
of coil, or, in other words, practically all the steam would 
be produced from almost no heating surface whatever, 
As a matter of fact, the coils of a flash boiler are always 
more or less full of water when in action, and in the 
writer's opinion the aim of the designer should be 
to so proportion his boiler that the water level, 
under normal conditions, should occupy the position 
most suited to the service for which the _ boiler 
is to be used. Thus for motor car work, with its very 
variable demand for power, it would be necessary to 
carry a “lower” water level than for stationary or steam 
launch purposes, where the demand is practically con- 
stant. To speak of the water level as “higher” or 
“lower” is not quite correct, as in the case of a flash 
boiler fed from on top the more water there is in the 
boiler the lower—in point of actual altitude—will the 
water level be. The term “lower” must be taken to 
mean that the total water content of the boiler is less. 
The reason for varying the water level is as follows :— 
In an ordinary boiler it is possible to carry a reserve of 
power for emergencies in the form of hot water, which 
will permit of an increased output for a few minutes by 
reducing the pressure and, in consequence, the tempera- 
ture. In the flash boiler the water capacity is too small 
for this, and the only way in which heat can be stored is 
by overheating the steam end of the boiler and by pump- 
ing more water into the boiler, so as to wet this over- 
heated metal and absorb its heat, when extra steam is 
required. 

Usual form.—An ordinary water-tube boiler may be 
said, to use an electrical simile, to have its elements 
arranged in parallel—that is to say, the water on entering 
the lower part of the boiler is divided into a large number 
of more or less parallel streams which pass through the 
generator together. The flash boiler, on the other hand, 
is coupled up in series, all the water entering it passing 
through every part of the generator either as steam or 
water. In practice the boiler usually consists of a long 
length of comparatively small-bore tube bent into various 
forms, the water entering at one end and the steam leay- 
ing at the other. The reason for this is as follows. 

The friction inside a long length of tube of this sort 
is considerable. This will be readily understood if it is 
remembered that all the steam for a 10 brake horse- 
power engine is sometimes passed through a Zin. bore 
tube. In order to overcome this friction the water is 
fed to the boiler at a presstre considerably in excess of 
the steam pressure. Now, if the coils were arranged in 
parallel it wou!ld be almost certain that, from one cause 
or another, one coil would be cooler than the rest, and if 
that were the case, this coil would generate less steam, 
water very shortly filling it altogether, and then passing 
straight through, resulting in hopeless priming. Of 
course, there have been flash boilers made in which the 
friction was practically negligible, but in that case another 
difficulty presents itself. The steam production of a flash 
boiler is never uniform; there is always a considerable 
variation in the pressure from minute to minute, due to 
miniature explosions in the boiler, resulting in temporary 
checks to the feed. When, therefore, two tubes are 


coupled up in parallel the pressure fluctuates widely,-as- 


might be supposed ; for if at any moment there is a slight 
excess of pressure in one of the tubes, it will drive the 
water out of it into the other, and the part of the latter 
not full of water being highly heated, a very great 
momentary output of steam results, driving back the 
water into the first tube again. This is what appears to 
happen in practice. I have noticed a case where, 
with two lin. bore tubes arranged in parallel, the fluctua- 
tions of pressure ranged between 20]b. and 120 lb. per 
square inch, whilst with the same tubes arranged in 
series the variation was only between 501b. and 60 Ib. 

At the same time, this rule is not of universal applica- 
tion, for where a comparatively large number of tubes 
are coupled up in parallel the surging seems to some 
extent to check itself; but then the difficulty again comes 
in that, if the friction is not reduced to a minimum, 
water will prime up through the colder parts of the boiler. 
It is not improbable, in my opinion, that a satis- 
factory flash boiler could be made on the Belleville prin- 
ciple, provided care were taken that the production of 
steam in the elements did not cause enough back 
pressure to drive the water out of one element into the 
next. 

Durability.—As a rule the flash boiler when in use is 
alternately nearly, if not quite, red hot and cold, and it 
early occurred to me that no material would stand 
this treatment for long. It should be pointed out, how- 
ever, that it is not necessary for a flash boiler to last as 
long as a water-tube generator, as a flash boiler is easier 
and cheaper to construct than any other type, so that it 
appears that if the coils would last three months in con- 
stant use it would be economically possible to use this 
type of generator. In order to gain some information on 
this point it was decided to test a boiler severely, as 
described below. 

A boiler was first made by screwing together about 
thirty-six lin. steam “bends” so as to form a coil. This 
was placed inside a brick furnace in which acoal fire was 
maintained, and water was supplied to the coil at its 
lower end from the mains at 50 |b. per square inch, whilst 
the steam issued from the other end through a small 
nozzle. This arrangement failed inside of a week from 
the opening of the weld of the lap-welded pipes. I have 
since found that welded tube is quite unsuited for this work, 
and nothing should be used but solid drawn steel tubing. 

The next boiler made was of gin. bore, jin. outside; 
solid drawn steel tube. A piece of wood about 7in. square 
by 12in.‘long was fixed in the vice and three turns of 
the tubé were taken round: it by heating the tube with a 
foot blow-pipe,;. thus forming a sort of right-handed 
square screw.” Three more turns.were then.made round 
the outside of the first coil in the reverse direction, 





forming what might be called a left-handed square sore 
and, finally, a third set of turns was made round the 0 v4 
side of the lot in the same direction as the first, The 
water on entering the bottom of the innermost coil 
would therefore pass up through it in a right-handed 
spiral, then come down through the next—or middle 
coil, and finally go upwards through the outermost coil 
One such series of coils as. has been described constituted 
an element, and three of these elements were coupled y 
to make a complete boiler, the coupling being made out 
side the boiler casing by brass unions. It may be wel] to 
mention hece that these failed at once from the heat, and 
had to be replaced by steel. Above the top of the three 
elements just described was placed a feed-heater of jin 
copper pipe. The boiler was heated by a petroleum 
Bunsen burner, only capable of producing a temperature 
of about 1800 deg. Fah.,and the whole was coupled up tothe 
town water supply, and left running every day for g 
month, As the apparatus was not watched, and the water 
company turned off their water without Warning 
once or twice a. week, and as the pressure when 
the water was turned on varied enormously, the 
coils were constantly being raised to redness and 
cooled off, so that the test was about as s. vere ag 
could be desired. The results were quite satisfactory, the 
lowermost coil only showing very slight signs of wear, 
The boiler has been used for nearly two years since that, 
off and on, and the coils still appear to be very little 
worn. ‘ I ami therefore of opinion that with reasonable 
care there would be no trouble under this head. 








FRIEDRICH ALFRED KRUPP. 


Tue death was announced on the morning of the 23rd inst, 
of Herr F. A. Krupp, which tcok place at the Villa Hugel, 
near Essen, on the previousday, under peculiar circumstances, 
He was only in his 49th year, and, although never a strong 
man, his death, said to be caused by apoplexy, was entirely 
unexpected, and was it is said largely due to an attack made 
on him by the gutter Press of Berlin, because his workmen 
refused to follow the socialist lead. 

He must in no way be confounded with his father, Alfred 
Krupp, who was really the Krupp, the man with a world-wide 
reputation. Alfred Krupp’s father, the grandfather of F. A, 
Krupp, began business with a little two-men foundry early in 
the last century. He was a man of indomitable will and 
great natural ability. 

His son Alfred was born in 1812, and died in 1887. He had 
a long uphill struggle until 1851, when he exhibited in 
London the biggest ingot of steel that had ever been cast. 
It weighed 2000 lb. The system by which it was produced 
has been perpetuated, and great pot steel castings are still 
made at Essen. A regiment of ‘‘Teemers,’’ drilled like 
soldiers, draw the pots at the word of command, and 
marching to the mould, empty these pots, carry them away 
and proceed to draw more pots, and so in orderly succession, 
with military precision, the work goes on continually until 
the requisite weight of metal has been teemed. The big 
ingot and certain steel tires made Krupp’s reputation, and 
prosperity began. Next came the manufacture of guns and 
implements of war, and so, when the man who has just died 
was of an age to enter the business, he found ready to his 
hand one of the most enormous manufacturing businesses in 
the world. Even now, nothing outside the ‘‘ Steel Trust ”’ in 
the United States exists of equal magnitude. The firm em- 
ploys over 46,000 men, and the personal income of Herr 
‘Krupp was about £750,000. ¥ =z ; 

Herr Friedrich, as the grandson of the founder, has 
fully maintained the traditions of the business, and in no 
way more fully than in his dealings With~his workmen. He 
has been unwearied in promoting their welfare. Those who 
visited the Krupp Pavilion at the Diisseldorf Exhibition were 
enabled to form some idea of the magnitude of the operations 
carried on. From first to last Herr Krupp held that 
thorough excellence must be manifested.in all the products of 
Essen. It was mainly to this cause that he owed his 
magnificent reputation. Nothing that can be made of steel 
or iron was too big or too small for Krupp. As for himself, 
he was an uneventful man, seldom heard of outside a limited 
circle. He was to the world almost impersonal. He confined 
himself to the management of the gigantic undertaking which 
he inherited at thirty-four from his father. He declined 
honours of all kinds. He was made, it is said, in spite of 
himself, a member of the State Council. - 

He leaves a widow and two daughters, but no sons, and it 
is reported that by his will he gives his property to his 
widow. The works must not be sold nor formed into a 
company for a term of years. It is no matter of surprise 
that his death is deeply mourned by the multitude of workers 
and their families, whose welfare he never tired of promoting. 
It has been said that he had model workmen. He was 
certainly a model employer. 











SIR WILLIAM CHANDLER ROBERTS- 
AUSTEN. 


A LarGr circle will hear with regret that Sir William 
Roberts-Austen died at the Mint on Saturday, in his sixtieth 
year. He was the son of George and Maria Roberts, 
and at the time of his death filled the post of chemist and 
assayer to the Royal Mint. He entered the Royal School of 
Mines in 1861, and after obtaining an associateship he joined 
the late Professor Graham, then Master of the Mint, and 
from that time to the day of his death he was connected with 
the Mint. He has added a good deal to the world’s metal- 
lurgical knowledge; his researches in the interpenetration 
of metals, and the phenomena of recalescence being partl- 
cularly noteworthy. He was a Fellow of the Royal Society. 
In addition to his services on departmental and other com- 
mittees, he was past-president of the Iron and Steel Institute, 
hon. general secretary of the British Association for the 
Advancement of Science, vice-president of the Chemical 
Society, the Physical Society—of which he was one of the 
founders—and the Society of Arts. He served on the British 
Executive Council of the Paris Exhibition_ of 1889, and was 
chosen vice-president of the International Mining and 
Metallurgical Congress in Paris, receiyinig from the President 
of the French Republic the Cross of Chevalier of the Legion 
oi Honour. In 1888 he was made a ©.B., and he was created 
K.C.B. in the New Year honours list of 1899, The honorary 
degree of D.C.L. was. conferred upon him in 1897 by the 
University of Durham. 
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INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue discussion on Captain Longridge’s paper was con- 
cluded on Friday evening last. The first speaker was 
Mr. Lucas, who described in some detail a motor which 

ye an explosion at every revolution. In one form it 
had two pistons in one cylinder with two crank shafts 
coupled b} gearing, and in another, a vertical form, it 
very closely resembled—we speak from inspection of the 
diagram and the author's explanation—the well known 
Day type of engine. Mr. Lucas said that he had fitted 
engines of this kind to cars using no variable speed 

earing. and had got excellent results. | The advantages 

of the two-cycle engine were its lightness and its 
freedom from knock, due to the fact that the connecting- 
rod was always in thrust, alternately due to the explosion 
and the compression. He had found an engine of his 
make running with about jin. play on the crank pin quite 
quietly. He ran his motors at 600 revolutions as a 
maximul. 

Mr. Holroyd Smith discoursed very elegantly and at 


considerable length on the failings of the paper, but, as 
Captain Longridge subsequently showed that he had 
overlooked several points or had not read the paper with 
sufficient care, it is scarcely necessary to go into his 
remarks fully. He asked whether the author “ seriously 
advised them to adopt” several things; the double 
exhaust and admission valve, the three seat valve on page 6 
of the paper; the “gimerack arrangement” for auto- 
matic regulation of ignition shown in Fig. 10, and so on. 
He commented on the age of some of the items illustrated, 
asking if they should appear in a paper entitled—he 
objected to the title—‘‘ Oil Motor Cars of 1902?” He 
wanted to know if the author seriously meant what he 
appeared to mean in the matter of the retention of burnt 
gases, and opined that what engineers wanted was more 
detail and less abstract discussion. 

Mr. T. Clarkson defended the two-cycleengine. It was 
equally as good and efficient as the Otto cycle engine. 
With an engine having a cylinder 4in. by 6in. running at 
600 revolutions he had developed 7} brake horse-power, 
consuming only }% pint of commercial petroleum per 
horse-power per hour. He had worked two-cycle engines 
up to 800 revolutions per minute and over without any 
early firing. He thought one great advantage of the type 
was that using only one cylinder it required only one 
ignition plug, and that the gear, firing at every revolu- 
tion, was simplified. He supported Mr. Lucas’ state- 
ment on the value of the constant thrust on the connect- 
ing-rod. 

Mr. Mervyn O’Gorman did not think a new engine was 
wanted unless a very good case could be made out for it. 
The thing that gave the least trouble about a car was the 
motor. The points to be considered in an engine were :— 
(1) Plant efficiency ; (2) running efficiency ; (3) elasticity ; 
(4) simplicity; and he asked—How are these qualities 
in:proved in the suggested engine? (a) Is it cheaper per 
horse-power? He thought not. Is it lighter? Possibly, 
since it has two explosions in lieu of one, but also 
possibly not. (6) Does it burn less fuel and cost less for 
repairs? Neither of these were proved. (c) Is it not 
simpler. (d) It is somewhat more elastic. Taking all 
things into consideration, he did not think the author 
made a good case for his engine, certainly not in the 
absence of experimental proof. He then went on to 
describe a device which would give to an Otto cycle car 
a measure of elasticity—7.e., increased torque at slow 
speeds—by sacrificing at those speeds a little more fuel per 
horse-power. It was about to be made, and he thought he 
might mention it appropriately. It consists merely in 
supplying the fuel to the motor under a small pressure, 
a pressure slightly in excess of that of the exhaust 
gases at the end of the exhaust stroke. The inlet 
valve is opened a short time before the exhaust 
valve has closed, and the incoming fuel blows the 
residual exhaust gas out of the combustion chamber or 
clearance spaces of the engine. In Otto cycle engines 
working at a compression pressure of 60 lb. to 70 lb. the 
clearance volume is about } to of the cylinder 
volume, and as this clearance remains normally full 
of waste products, whereas with pressure feed they 
are replaced by fresh stuff, an increased output from an 
engine of 1 more, or 15 per cent. improvement is 
obtained. This advantage comes under (a) or plant 
efliciency, that is, greater output from a given engine. 
The supply of air is obtained at a small pressure, about 
8 lb. or 4 1b. per square inch from the crank chamber, 
and this air supply passes through the ordinary car- 
buretter. 

To obtain an improvement under (b) or running 
efliciency, it is only necessary to heat the ducts contain- 
ing the pressure air, the hotter fuel giving more power; 
but it was to be noted that with the usual suction of the 
air it is not possible to heat the fuel owing to the expan- 
sion of the air causing a diminution of the amount taken 
in per stroke. With a pressure supply this defect 
vanishes, With a pressure supply it was to be observed 
that a mechanically actuated valve was necessary, so that 
the spring on the inlet may be strong enough only to open 
when it is told to do so bythe cam. By using hot gases 
he hoped to make good his claim for fuel efficiency. 

A pressure supply also gives a constant thrust engine. 
As for simplicity, it was true that the valves are an 
addition to the part, but they certainly were a very small 
encumbrance, and their exact action at a specific 
instant is of no consequence—unlike the automatic induc- 
tion valve. Under heading (d) “elasticity,” this 
method has merits on starting hill-climbing, and when 
Owing tothe slowness of rotation the horse-power is lowered 
and the utmost torque is required. He improved the 
torque by allowing the crank chamber pressure to rise 
fairly high, say 4 lb. per square inch. This results not 
only in filling the bint acta. chamber with fresh gas in 
lieu of exhaust gas, but, further, the entire cylinder 
charge is pressed home, not by atmospheric pressure of 





14 lb. per square inch, but by a total pressure of 18 lb. 
per square inch, a 33 per cent. increase of pressure, and 
a 83 per cent. increase of fuel resulting, with, say, a 
30 per cent. increase of torque. He advocated the use of 
an external fly-wheel of large inertia and small weight, 
and with so great an increase of torque at com- 
mand he dispensed with gear save for emergencies. 
Reverting to the detail of valves as dealt with by the 
author, he strongly endorsed his view of the advantage ot a 
mechanically actuated inlet, after trying both systems. 
He discussed the value of positive action valves, and 
showed that both with the inlet and exhaust wiredrawing 
occurred during the time of opening and closing. This 
might be overcome by using positive-action valves, and 
the result in the former case would be a greater 
uniformity of charge, whilst in the latter case the speed 
could be increased by keeping the valve full open for a 
longer time. For operating the exhaust a snail-shaped 
cain gave the right action, but as all explosion motors 
were liable to reverse, the radial face of it might lead to 
accidents, another type of cam had therefore been 
designed. It consisted of a rectangular block with the 
leading corner well rounded mounted on a shaft with a 
free play of about 90 deg. Thus in its right position it 
came against one stop, but if the motor reversed, instead 
of something breaking, the cam was thrown back 
harmlessly to the other stop. In conclusion, he put in a 
plea for the standardisation of nuts and threads in motor 
car work. 

Mr. Roots spoke of the error of supposing that a greater 
expansion occurred in long-stroke oil engines than in short- 
stroke motors; of the disadvantages of retaining the 
exhaust gases ; of the desirability of using valves of large 
area—in this connection defending his formula; of the 
distinction between carburetters and vaporisers, and of 
the fallacy which the absence of compression brought 
into the author’s experiments on the ignition of petrol in 
an open tin can. 

Mr. H. G. Burford defended the British manufacturers 
of steel for springs and axles, and pointed to 
the capture of the Gordon Bennett cup by an all 
British car. He recommended the use of petrol for 
heavy traction. 

Mr. Maxwell Williams discoursed on the future of 
self-propelled ordnance, which, as he said, was in- 
teresting, but had nothing to do with the paper. 

Captain C. C. Longridge was then called upon to reply. 
After defending the title and nature of the paper, he 
traversed Mr. Holroyd Smith’s remarks. Every illustra- 
tion that he had given was taken from motor cars that 
existed in 1902. On the question of exhaust gases he 
said he did not wish to be understood to favour the 
retention of exhaust gases, but he considered that the 
disadvantages were much over-rated, and that there were 
certain advantages. In his own engine the gases could 
not entirely be got rid of, but he made the best of the 
position. He drew in a full air charge on the side of the 
piston where there were no exhaust gases, and he 
transferred the full volume to the combustion chamber. 
The exhaust gases there served to give greater compres- 
sion and higher temperatures to the charge, thereby in- 
creasing its inflammability and combustion—two distinct 
advantages. Exhaust gases in petrol motors are rarely 
quite inert. On the question of vertical and horizontal 
engines, several speakers were of opinion that the adop- 
tion of either kind was a matter of convenience, but he 
thought that the horizontal motor had the advantages of 
a longer stroke and slower speed. On the matter of 
material for cylinders, he ought perhaps to have made it 
clear that hematite was recommended for liners to be 
used with ordinary cast iron jackets. He read abstracts 
from letter by Mr. Milne and Major Holden strongly 
commending mechanically-operated valves, and he also 
showed that governing on the exhaust was favoured by 
British and continental makers. His reply was necessarily 
brief, as the time was short, and he wished to make the 
following promised statement about the use of steel tube 
cylinders. The firms from whom information was sought 
were the Weldless Steel .Tube Company, Limited, of 
Birmingham ; Messrs. Krupp, of Essen ; and Messrs. 
Ehrhardt, of Diisseldorf. In the first instance, these 
firms were asked to supply an analysis of the steel they 
recommended for the purpose. The replies of the 
Weldless Steel Tube Company and of Messrs. Krupp were 
given in tables exhibited on the walls of Institution Hall. 
To a question as to the commercial supply of such steel 
as the Weldless Tube Company cited, Mr. F. H. Lloyd, 
the chairman of the company, wrote that it was a 
certified analysis of a low carbon basic steel of which 
they were large users, but perhaps scarcely a standard. 
He did not consider low silicon a special merit. At the 
same time the firm supplied an analysis of a harder 
steel :— 


Per cent. Per cent. 
GU na saa aes eee 0-42 nee 0-58 
eee eee 0-30 we 0-33 
Manganese... ... ... 0-52 0-50 
Sulphur .. és 0-012 0-012 
Phosphorus 0-029 0-029 


As regards Herr Krupp’s steel, Professor T. Turner 
wrote: “There is no doubt Krupps give a good com- 
position for the purpose. The metal would be tough and 
quite high enough in tenacity for all requirements. 
Higher carbons present more difficulties in working, and 
are more subject to alterations, due to temperature in 
working, ke. . .’ The same firm were then asked 
whether they could supply high carbon steel tubes, if 
required. The Weldless Steel Tube Company replied 
they could supply tubes up to 0°6 percent. carbon. Messrs. 
Krupp quoted for Siemens-Martin steel tubes with at 
least 0°7 deg. of carbon, from 4in. to 5}in. diameter. 
Both firms went into the question of price, which in the 
case of the German firm figured at 41s. 6d. per cwt. 
delivered at English works. In reply to an inquiry the 
author had addressed to the Weldless Steel Company on 
nickel steel tubes, Mr. F. H..Lloyd had made experiments 
and attained very satisfactory results, both as to hardness 


and tenacity, from a billet of 3°75 per cent. nickel alloy. 
A specimen of the tube was exhibited. 

The author then referred to two points that had 
been noticed in the discussion, viz., the bad wear 
and troublesome lubrication of steel cylinders. He 
accentuated these points, because he regarded the state- 
ments as superstitions rather than facts. He did not 
deny that certain steels had proved bad to wear and 
difficult to lubricate. But he did deny, or, at leest, he 
saw no reason to admit the general assertion that steel 
cylinders would not wear or could not be easily lubri- 
tated. The question of lubrication resolved itself into 
that of wear, because, given a smooth surface, with 
immunity from wear, there could be no difficulty with 
lubrication. It was the wear, the abrasion, the roughen- 
ing of the surface that led io lubricaticn trcubles. 
What, then, were the two factors that enabled a metal 
to resist abrasion? First, there was hardness or resist- 
ance to scratching. A hard, polished surface offered the 
maximum resistance to scratching, the minimum fric- 
tional resistance—the least wear. As steel could be 
made with any degree of hardness, it followed that, in 
this respect, it could be endowed with exceptionally good 
antifrictional and wearing properties; quite as good as 
cast iron. In course of time, however, whatever be the 
material, it would wear; but, if that wear was uniform 
over the whole area, then the quality of hardness 
reduced the amount of that wear to a minimum, 
and maintained the original excellent condition of 
the surface. But, if from some want of homogeneity, 
or from the presence of some hard, foreign substance 
between the rubbing surfaces, irregular wear, scratches or 
grooves, &c., were produced in the metal. Then the 
very factor of hardness, which, in the first instance, was 
a merit, now became a defect, because it impeded the 
levelling down and the filling up of the abraded surfaces, 
and thus increased friction, leading to further abrasion, 
and finally, perhaps, to seizing. It was clear then that, 
in addition to hardness, something else was needed to 
improve the wearing capacity, to increase the resistance 
to abrasion. This second factor was tenacity. In 
former days, hardness and tenacity were, if not essentially, 
at least casually identified. About 1843 Werthein 
experimentally concluded __ the tenacity of a metal 

P specific gravity , : 
was proportioned to the shemale wilaiete: and, some thirty 
years later, Bottone stated that the hardness of a metal 
varied in the same ratio. Hence it-was surmised that 
both properties varying inversely as the atomic volume, 
or directly as the number of molecules in the unit space, 
were at least one in cause. Thus arose, or was fostered, 
another metallurgical superstition—that strength and hard- 
ness in cast iron go together. Captain Longridge believed 
that the credit of proving the fallacy of this conclusion 
belonged to Professor Thos. Turner. In 1885-87, by a 
series of ingenious experiments,* he showed that while 
hardness and tenacity doubtless mutually depend on 
cohesion, and thus, on the number of molecule in a given 
space, yet the two properties were physically distinct. We 
might have cast iron or steel high on the scale of hard- 
ness, yet low on that of tenacity, or vice versdé. This 
was a very important distinction. To resist the gradual 
uniform wear of normal friction, the attrition or grinding 
away of the material in fine, impalpable powder, hard- 
ness was the essential property; but to resist an irregular 
pressure, tending to strip off pieces, to furrow and plough 
the material, tenacity was the important factor. 
Hardness was manifested by resistance to the force 
required to separate the smallest particles, or mole- 
cules, of the substance; tenacity was displayed by 
resistance to the force needed to separate the aggregated 
molecules of the mass of the material. Hence the best 
material for wear and lubrication was that in which hard- 
ness and tenacity were duly combined. Now, in steel we 
were able to vary the two properties within very wide 
limits, consequently there was no reason to contend that 
steel cylinders would be defective in wear or troublesome 
to lubricate. The difficulty that existed was purely ex- 
perimental—-namely, to determine, as had been done for 
cast iron, the best ratio of hardness to tenacity. Here it 
was that the peculiar effect of nickel on hardness and 
tenacity might stand in good stead, and this was why he 
attached importance to the tests made by Mr. Lloyd. 
He did not lay much stress on the supposed spongy 
absorbent nature of cast iron, nor on what might also 
have been suggested, the presence of graphitic carbon, 
but he believed, with Professor Turner, that there was 
no need to look for other reasons than the abrasion, hard- 
ness and the tenacity. He hoped he had made his 
meaning clear, and that his remarks might help to lay to 
rest the superstitions as to wear and lubrication that 
frightened would-be users of steel cylinders. 








INSTITUTION OF NavaL ARCHITECTS.—The next annual meeting 
of the Institution will be held on April 1st, 2nd, and 3rd, 1903. 


THE INSTITUTION OF ELECTRICAL ENGINEERS.—We are asked 
to state that Mr. Swinburne’s inaugural address, postponed on 
account of his illness from November 13th, will be delivered at an 
extra meeting to be held in the rooms of the Institution of Civil 
Engineers at 8 p.m. on Thursday, December 4th. 


GLasGow UNIVERSITY ENGINEERING SociETY.—A meeting of this 
Society was held on Thursday, November 20th, when a paper was 
read by Mr. J. R. Orr, of the Motherwell Bridge Company, on 
**Modern Practice in Bridge Construction.” The works of the 
company were fully described, and were visited on the following 
Saturday. They are of a modern description, consisting of three 
bays under one roof, each traversed by high-speed three-motor 
electric cranes. The various machines employed are also electrically 
driven, on both group and separate motor systems, Special interest 
was expressed in the new work for the Clyde extension of the 
Caledonian Railway, which was afterwards visited. A special 
feature of this work is the use of long 70-ton built steel columns, 
carrying lintel girders under the new station, and having their 
foundation in the underground station. There was an attendance 
of eighty-five at the lecture, and forty at the visits. 











* « Proceedings " Birmingham Philosophical Society, vol. v., Part II, 
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ELECTRIC POWER TRANSMISSION AND 
SUPPLY IN SWITZERLAND. 
No. V.* 

THe transmission line is, of course, a vastly important 
portion of an undertaking of this kind. But the progress 
of knowledge in this direction has been so marked that 
the difficulties which attended high-tension transmission 
in the first stages have become greatly lessened. A very 
great deal depends upon the insulators employed. They 

‘ must be of the right material and of the right shape. In 
the present case their form is that shown in Fig. 1, and 
they are made of porcelain. The conductor itself is of 
copper, with a cross section of 150 square mm. The 
accompanying map, Fig. 2, shows the route traversed 
between St. Maurice and Lausanne. Starting from the 
generating station, the 
line first of all crosses the 
Rhone, then the Jura- 
Simplon Railway, under 
the Pont des Paluds, and 
again crosses the Jura- 
Simplon near Villeneuve. 
Up to this point its route 
lies on quite lowland, but 
it now commences to 
climb through the woods 











at Pierre de Place, on the high ground to the north of 
Lausanne. From here, before the date of our visit 
electricity had for some time been generated for distribu- 
tion by means of two three-phase alternators coupled 


| direct through a dog clutch to vertical triple-expansion 


steam engines, made by Sulzers. All these machines 
were excellent in construction and working. Some of the 
alternators had been made by Alioth, of Basle, and some 
by the Compagnie de l'Industrie Electrique. The steam 
engines, both in design and workmanship, are quite up 
to the high standard for which Sulzer Bros. are famous. 
These engines were, at the time of our visit, supplying 
current to consumers in Lausanne, but as soon as the 
current was being regularly sent from St. Maurice the 
engines were to become simply reserves. As can well be 
understood, coal is by no means cheap in Switzerland, 





of Veytaux and Chillon to 
Ilion, passes through 
Souzier, descends to 
Gilamont near Vevey, 
climbs again to Chexbres, 
crosses the Lausanne 
Berne Railway over the 
tunnel, and finally, by 
way of Belmont, arrives 
at the receiving station 
of Pierre de Place at 
the north of Lausanne. 
The insulators are carried 
on fir poles. There was 
a difficulty in erecting 
these in the marshes 
which abound at this the 
foot of the Rhone Valley, 
but this was got over 
by fillmg up under and round the bases of the, 


Fig. 1i—ST. MAURICE -LAUSANNE INSULATOR 


and hence the price 
charged for electricity 
might be expected to be 
high. We were informed 
that the price being 
charged per unit in 
Lausanne was 8d., and 
that the same price was 
to be charged even when 
the water-power plant 
was being used. 

The transmission line 
as it enters this receiving 
station is provided with 
exactly the same arrange- 
ments for protection 
against lightning as are 


employed at St. Maurice. | 
At the present moment there are only five series motors | 








poles with concrete. Later on we shall speak of the | in this station, each of them being of about 400 horse- 


methods employed in testing this line for insulation, and | power, absorbing with 150 ampéres some 2000 volts. | 


for discovering at what points it touched tree branches as | These motors are almost identical, save in size, with the 
it traverses the various woods met with en route. generators which are at St. Maurice. Their speed is 300 

The receiving station at Lausanne was visited | revolutions per minute. The armatures are of the same 
on our return from St. Maurice to that town. The | diameter as those of the St. Maurice machines, but 


station building—in spite of its not then being quite | whereas the latter are 27}in. in length these are nearly 
completed— presented a fine appearance. 
ae 7 “* No. IV. appeared November 14th. 


It is situated | 213in. The collectors and the armature winding are 
———— | identical in both cases. The resistance of the armature 





is 02 ohms. The fields are connected up in two sets of 
series parallel, and their resistance is the same as that of 
the armature, namely, 0°2 ohms. The speed of these 
motors is kept constant bya most ingenious device inven- 
ted by M.Thury. It will be seen mounted on the top of the 
fields in the above illustration, which shows one of these 
400 horse-power motors connected through a Raffard clutch 
to an Alioth three-phase generator. The regulator works 
in the following manner :—A small strap connects the 
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Fig. 2—-ROUTE OF TRANSMISSION LINE 


motor shaft with a pulley which works the regulator 
mechanism. This consists of a centrifugal governor and 
an arrangement of ratchet and pawls which revolves 
| spindle in one direction if the speed tends to decrease, 
'and vice versd. This spindle carries at one end a 
| grooved pulley, over which passes a flexible wire rope, 
crossed so as to give greater gripping surface, the 
ends of the rope being paitiae to opposite sides of 
the ring carrying the brush holders. The design of 
the motors is such that the speed can be kept constant 
| by the simple movement of the brushes through a varia. 
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ment is given in Fig. 3. The different letters are put on 
to denote similar parts in the drawing and on the diagram. 
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Fig. 3—MOTOR SPEED REGULATOR 


regulator is provided with a revolving contact arm fixed , 
on the spindle already referred to. For half of its total | 
travel this contact arm travels on one unbroken contact 
piece. This represents the amount of regulation to be 
obtained by the movement of the brushes alone. There 
are then ten separate contact studs, each representing 
an added resistance. At first thought this apparatus 











Fig. 4—MOTOR SWITCHBOARD 


seemed to us to be rather rough-and-ready. Moreover, 
the centrifugal governing of electric plant has not always 
been a success in times past. We are bound to admit, 
however, that after having watched Monsieur Thury’s 
device at work in three or four different installations, that 


Tt will be observed from the illustration on page 516 that 
the motor is mounted on insulators, just as were the 
generators at St. Maurice. Each motor had, so we were 
informed, undergone precisely the same tests as had the 


voltage from 2150 to between 1400 and 1300. | little less than 90 deg. As the machine gradually stops | meters, a circuit-breaker and an automatic short-circuiting 
| the brushes are brought back automatically to the proper | device—see Fig. 4—and on our arrival at the station in the 
position for starting. A drawing of the mechanism and | evening of the day on which we visited St. Maurice, we 
This was the condition in which we saw the | diagrammatic sketch showing the working of this instru- | saw the current, generated by the fall of Rhone water at 


| that place, turned through the motors at Lausanne. As 
| we have already mentioned, the steam engine was driving 
motor and alternator on our arrival, but on the current 
being switched on—a perfectly simple operation—the 
motor took up the work, and the engine clutch was with- 
drawn. Afterwards the current was turned on to another 
motor, and the latter run up to speed. The two alter- 
nators were then put into parallel quite easily and 
successfully, the two sets running in parallel for some 
time. After that the first motor was shut down and the 
engine again coupled up. The electric motor-driven and 
steam engine-driven alternators were again put into 
parallel, the latter set being eventually shut down, leaving 
the steam engine to carry on the work. All the arrange- 
ments were not finally made to run entirely from 
| St. Maurice ; but we understand that since shortly after 
| our visit Lausanne has been regularly and most success- 
| fully supplied from that place. 
| For the tests of the aérial line M. Thury had recourse 
to an ingenious high-tension dynamo of his own design. 
This, with its field, we show in Figs. 5 and 6. It 


vd 
| runs at 600 revolutions a minute and has two inwardly 
| revolving field-magnets. The armature is fixed and 
consists of 45 bobbins of 500 curns of *2 square mm. cross 
section. The output of this machine is 1 ampére at 
| 23,000 volts. The collector has 96 segments, with air 
insulation between them. It is, of course, fixed, and the 
| current is collected by two small metal brushes, which 
| revolve, touching its interior surface. The collection is 
made much easier by the use of condensers put across 
each air gap in the collector. The bore of the armature 
in which the fields revolve is about 223in., and the length 
of the armature is 113in. We watched with interest the 
performance of this machine, and saw M. Thury carry 
out some experiments with it. For instance, he took a 
bough of live fir tree and connected one terminal of the 
dynamo to each end of it. Up till nearly 20,000 volts 
nothing happened, but then the current could be seen 
| gradually making a path for itself, and finally the green 
| wood suddenly burst into flame. We understand that 
during the trials of the line this method was employed 
for discovering where it touched the boughs of trees as it 
went through woods. The insulation resistance of the 
transmission line was measured at a pressure of 
20,000 volts, and we gather that the current which 
passed was 0:003 ampéres, which gives an insulation 
| resistance of 6°666 megohms. This test was taken at 
53°6 deg. Fah., and the day after a rainy day. 

As regards the remainder of this station, the three- 
| phase distribution board calls for special comment as 
| being excellently designed and carried out. Here, as at 
St. Maurice, bitumen is laid on the floor for insulating 
purposes. 

Some interesting experiments have been carried out 
with a view to seeing whether it was possible commer- 
cially to use an earth return between St. Maurice and 
Lausanne. At the latter place it was found that an 
excellent earth connection could be made. At St. 
Maurice, on the contrary, it was found that the water of 
the Rhone was of such a pure character that practically 














Fig. 5—23,000 VOLT GENERATOR 


St. Maurice generators. On each motor shaft is keyed a | it could not conduct electricity at all. 


It was, therefore, 


fly-wheel, having a total weight of 8800 kilos.—say | out of the question to think of making an earth contact 


| 8375 Ib.—the rim weighing about 4400 lb., the diameter | by its means. 


The ground was next tried with very 


it answers its purpose excellently. The variation in speed | being about 90}in. Each of the alternators is provided | similar results. The character of the soil was such that 


under very varying conditions of load never exceeded | 
1 per cent., or in this instance three revolutions in the | 


with a fly-wheel of like size. 


Each motor has its own starting switchboard—quite | earth plates was prohibitive of economical working. 


the resistance of earth contacts made with any — 
t 


300. The total possible movement of the brushes is a|a small glass-fronted case containing ampére and volt- | was therefore decided to dig a number of pits? and to fill 
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these with water and scrap metal. At the time of our 
visit this had been done, with results which justified the 
belief that a transmission by these means was a com- 
mercial possibility. We have, since our return, received 
a letter from the Compagnie de l'Industrie Electrique, in 
which itinforms us that, having carried the experiments still 
further, and by multiplying to a greater extent the points 


of contact, it obtained a total resistance of half an ohm | 
for the two earth contacts and the earth return. This | 


result, the company considered, is likely to revolutionise 
the general ideas of long transmission and to point to a 
saving of nearly three-quarters of the weight of copper 
in a given line. There are parts of the world, no doubt, 
where such an action would be permitted, but our gas 
and water companies would be soon up in arms did one 
venture to suggest it in populous districts in this country. 

Our tour in Switzerland did not come to an end at the 
Lausanne receiving station. There were still other things 
to be seen. On the following day we again returned in 
the direction of St. Maurice, but this time we stopped at 
Aigle, so as to visit Leysin by means of the electrically- 
worked rack railway which starts from the former place. 
The electricity, which is received by motors at Aigle, is 
generated at Vuargny from the waters of la Riviére de la 
Grande Eau. The. Vuargny works, situated at a distance 
of several kilometres from Aigle, contain ten turbines, 
each of 250 horse-power, or 2500 horse-power in all. 
The height of the fall available is 200 m. (656ft.) 
The distance from the barrage to the delivery reservoir is 
1660 m.—just over a mile. There are two distinct 
systems in use at Vuargny. One of these is a distribu- 
tion of energy for lighting and power purposes to a great 
number of districts by means of alternating current. The 
other is a constant-current series distribution system 
25 kiloms. long, and feeding motors of a total of 232 horse- 
power. The generators used are of a type identical with 
those which we have already described, and made by the 
Compagnie de l’Industrie Electrique. There are three of 
them, and they can give together a voltage of 4800 with a 
constant current of 50 ampéres when running at 325 
revolutions per minute. They and the turbines which 
drive them are, generally speaking, worked on precisely 
the same principles which have already been described 








Fig. 6--FIELD OF 23,000 VOLT GENERATOR 


as existing at St. Maurice. The alternating-current 
portion of the installation consists of seven generators, 
made by the same company. Each of them is of 
5500 volts and 31 ampéres at 600 revolutions per minute. 
From Vuargny transmission lines proceed in three 
directions, one to Aigle, one to Leysin, and the third to 
Montreux, the total length of line being 63 kiloms.—nearly 
40 miles—to which must be added some 7} miles of 
underground concentric cables. The receiving station at 
Aigle for the constant current is a miniature copy of that 
at Lausanne. The machines are two in number and 
smaller, but worked on entirely the same plan, saving 
that for the rack railway to Leysin direct current is 
produced by direct current Thury generators. The 
climb to Leysin by the electrically-worked climbing car 
is a lovely trip, taking about an hour, during which over 
4000ft. are ascended. The electric arrangements on the 
occasion of our visit worked admirably, and, we were | 
told, had always done so. 

The demands made on the Vuargny Central Station were | 
large—so large that they outran its capacity, and another 
source of supply had to be found. It was discovered at 
Vouvry, which place we visited after our most enjoyable 
climb to Leysin. The small village of Vouvry, nestling 
on the slopes of Grammont, on the left side of the Rhone 
valley, is not known to the vast majority of the dwellers 
upon the earth, and yet it can boast the distinction of 
having an electric installation which is worked by the 
highest fall of water in the world yet employed in this 
manner. We were given this information as a fact, and 
certainly we know of none higher. The actual head of | 
water is, we believe, 980 m., or some 3215ft. The | 
difficulties to be overcome in an installation of this | 
character can be better imagined when it is realised that | 
the water pressure at the generating station is some 
1380 lb. on the square inch. The turbines employed are 
of the Pelton wheel type, and some remarkable peripheral 
speeds are arrived at. For instance, with a machine 
whose normal speed is 1000 revolutions per minute, 
a guarantee had to be given that it would run 
at 2000 revolutions, and a test had to be made 
to prove it. With a diameter of 1 m. this gives 
a peripheral velocity of 378 kiloms. per hour—say, 
roughly, 234 miles an hour. We had an opportunity of 


seeing one of the turbines driving a 500 horse-power | chain, of peculiar design, can bemoved from one to the other at 
r OF | the rider’s will by simply moving a small lever whilst riding 
Alternating | along. These two chain pinions give the two gears, high and 


alternator opened up. The smallness of the diameter of | 
the nozzle opening was most striking. 
currents only are generated at this station, and there are | 


machines there by Messrs. Brown, Boveri, and our hosts. | sprocket wheel automatically. A small ay is provided to 
The unit is 500 reg pe the periodicity 50, the | take up the slack of the chain when on t 


number of poles 6. The output is.60 ampéres, with | 





| The spokes on one side of the rear wheel are entirely dispensed 
| with, leaving the engine easily accessible. The engine pinion 
| drives a larger wheel on a hollow axle, which serves as a 


| other end of this shaft another chain pinion drives back to 


| the road wheel. 
| upon roller bearings, through which the crank axle proper 


| engine is entirely disconnected for pedalling. A special form 
| carried on the frame. 
| celluloid painted and stoved at a low heat. It is claimed that 


| this mixtureneither cracksnor scratches. The Whippet Motor 
|and Cycle Manufacturing Company, Clapham Junction, 


| 
' cos @ = 1, at 5750 volts at the normal rate of 1000 revo- 
lutions per minute. Each generator has two bearings, 
and has the turbine wheel coupled direct to the end of 
| the shaft. The armatures revolve, and there is separate 
excitation. Of course, with speeds such as from 1000 to 
2000 the oiling of the bearings becomes a matter of great 
importance. We were informed that the method 
adopted—namely, ring lubrication, together with a water- 
cooling system—had ensured excellent running. The 
exciting current is furnished by two absurdly small- 
looking generators, each giving 140 ampéres at 110 volts. 
Here, again, the turbine is directly keyed to the dynamo 
spindle, and they both revolve at 2000 revolutions per 
minute. We saw the turbine of this machine opened up 
also. The nozzle opening was just a trifle over a quarter 
of an inch in diameter for—giving the dynamo 90 per 
cent. efficiency—some 22 brake horse-power. This station 
at Vouvry has been designed to run in parallel with that 
at Vuargny, and the transmission line joins the old line 
near Villeneuve. We must not omit to mention the 
means by which the pipes were got into position for the 
pressure main. It was done by means of an aérial rope- 
way actuated electrically. We were shown it in action 
and it worked excellently. 

The inspection of this station terminated a most 
instructive tour among Swiss central stations. If the 
experience was rather restricted to one class of trans- 
mission, it was because our hosts are so satisfied with its 
efficacy that they desire that it should be as widely known 
as possible. From what we saw of it—and without any 
reference to costs, no figures having been supplied to us 
—the system appears to us to work well, and to espe- 
cially adapt itself to water-power schemes. 








THE CYCLE SHOWS. 


Tuer two annual cycle shows—the Stanley and the National 
—have usually some marked characteristic incommon. This 
year the predominant feature is the same which called for 
remark last year, but is more emphasised. It is the applica- 
tion of the petrol motor to the bicycle, a combination which, 
although it does not meet with unmixed approval, has 
evidently ‘‘ come to stay.’’ 
Ten years ago such a wide 
application of the internal 
combustion engine would 
scarcely have been antici- 
pated. We have had the 
‘*free wheel’’ year, the 
spring frame year, and in 
smaller degree the ‘‘ chain- 
less’’ year. Of these devices, 
only the free wheel has left 
a definite impression, and 
except for racing purposes 
scarcely any bicycles are 
now built without this 
labour-saving device. In 
addition to the motor 
bicycle variable speed gears 
seem to be receiving a good 
deal of attention, and there 
is much to be said in 
favour of the movement. 

The Stanley Show at the 
Agricultural Hall, Isling- 
ton, this year reaches its 
twenty-sixth anniversary, and shows small signs of waning 
interest. If the number of cycles is fewer than on some 
occasions the reason is not far to seek. It is owing to 
the perceptible thinning which has taken place in the ranks 
of the larger makers, many of whom have obtained the 
seclusion which is derived from ‘‘ winding up’’ orders. 
Quality of material and workmanship have happily not 
suffered with the general fall in prices, which reached their 
lowest limits a year or two ago. In the application of the 
petrol engine to the bicycle it is satisfactory to note a marked 
improvement in the design of the vehicle itself, whereby 
greater homogeneity of the whole is produced. Last year 
we remarked upon the tendency of the builders to clamp the 
motor to some convenient tube, irrespective of its sufficiency 
of strength to withstand the extra stress involved, or of the 
correct application of the power to the road wheels. The 
motor is now considered in designing the frame of the 
machine, which is built to fit it. There is, however, not 
much that calls for notice in the motor bicycle. The driven 
front wheel has rightly disappeared, and for driving the 
tendency seems to be in favour of a three-ply V-zhaped leather 
belt, which runs on pulleys having a correspondingly shaped 
groove. The belt is riveted at short intervals with copper 
pins to prevent, or rather minimise, stretching. The Singer 
Cycle Company, Limited, shows, amongst other exhibits at 
the Crystal Palace, a new type of chain-driven motor bicycle. 


countershaft running through the bottom bracket; at the 
The hollow shaft referred to is mounted 
passes, and is provided with a gear on the crypto principle 
for pedalling purposes. To reduce the stress upon the chain 
caused by the impulses of the engine a spring buffer chain 
wheel is fitted to the road wheel. The machine has a free 
engine for coasting or wheeling. By removing one chain the 


of carburetter is used, which is fed direct from the tank 


The Singer Company uses a novel kind of finish on its 
machines, consisting of a mixture of aluminium and 


exhibits at the Palace its two-speed gear applied to the safety 
bicycle. There are two chain wheels on the back hub, and the 


low. The chain always finds its own line on the front 


e high gear. 


ee 
| 


remarkable is the Craven cycle, which the inventor Claims 
will revolutionise existing methods of cycle construction 
Without going into a full description of the machine our 
readers will be able to form some idea of the rea] veld 
of the invention when it is stated that the « new 
method of propulsion utilises the weight of rider's 
body on a moving saddle which rises and falls by means of 
an excentric operated by the natural (sic) motion of the 
machine.’’ The inventor does not state that the rider first 
imparts motion to the bicycle, and therefore raises his own 
weight before it is utilised. A new form of three-speed gear 
contained within the hub of the wheel is shown for the first 
time at the Stanley Show. It isthe joint invention of Meggrg 
Sturmey and Archer, and is manufactured by the Raleigh 
Cycle Company, Limited. It consists briefly of « neat 
system of clutches and epicyclic gearing, operated from the 
handle-bar by means of a Bowden wire. The Paradox gear 
to which we alluded last year, has been further developed in 
the meantime. The principle on which this ingenious devicg 
is based is one well known in mechanics, viz., that the speed 
ratio between any two given wheels in gear, no matter how 
connected, is a simple function of their respective diameters 
and not the numbers of teeth which they contain. The 
inventor has therefore devised a method whereby the circum. 
ference of the sprocket wheel can be increased within a fixed 
limit without increasing the number of teeth, and without 
disturbing the operation of the chain gearing. 

Unlike all other change gears, there is no ‘ switching in,” 
no cessation of the drive while changing, and so no ‘‘ missing 
the change.’’ A lever conveniently placed is pressed, the 
two slotted discs or plates carrying the rim which carries the 
sprocket wheel teeth are passed a little way over each other, 
and the rim is enlarged or contracted as the rider wishes, 
giving the effect as though seven gear wheels were carried, 
An automatic free wheel is permitted at every gear. 

The exhibits of motor cars do not call for much comment, 
With the exception of those shown by a German firm, the 
Nurnberger Motorfahrzouge-Fabrik, there is nothing of 
particular novelty. Inthe cars shown by this firm the makers 
have adapted a pure friction drive, as used in certain 
machine tools. The petrol motor, placed at the front of the 
car as usual, has a short shaft running longitudinally with 
the centre line of the car. On the end of this shaft is placed 
a large disc, which also acts as a fly-wheel. On the first 
motion shaft, arranged at right angles to the engine shaft, 
are placed two friction discs, one of which can be moved 
along its axle by the driver, so that the speed of the said shaft, 
and hence that of the car, is regulated according to the 
distance from the centre of the fly-wheel disc, with which it 
is caused to frictionally engage. There are no gear wheels 
except those in the differential box, and it is claimed that the 
friction drive, while giving the desired elasticity, can be 
relied upon to propel the carriage up any hill, 








SOME GERMAN INDUSTRIAL CONDITIONS. 


In the Boston Transcript of October lst, Mr. C. B. Firestone, 
who has been contributing an interesting series of articles on the 
commercial outlook in Germany, refers to some of the industrial 
conditions affecting competition with the United States and calls 
attention to certain points in words that are worth repetition. He 
mentioned the apparent prejudice which exists in Germany against 
foreign goods because they are foreign, the resistance to the 
introduction of foreign machines in competition with their own 
and the facility with which they seize upon a new idea that is good 
and imitate it. An American who had been introducing a certain 
line of machinery told Mr. Firestone of the apparently combined 
opposition he had encountered. There is a law in Germany which 
requires the promoter of any article to abstain from injurious 
comment on a rival article unless it can proved to be true. Mr, 
Firestone’s informant was constantly hearing of injurious things 
said about his machinery, but never could trace them to their 
source; on the other hand, he never made a severely critical 
remark about a German machine without receiving promptly from 
the counsel of the manufacturer a warning to desist talking or 
demand for a retraction under threat of suit at law. 

When a thing has proved its merit the German admits it and 
copies it. His mind is open to new ideas. He is the greatest 
imitator in the world, unless it be the Japanese. Both nations 
send their experts to other countries in search of ideas and 
methods, and with both it is remarked that the moment a good 
trade is started it stops. Only the possession of some inimitable 
advantage in the shape of raw material or otherwise will preserve 
it. On the other hand, the Germans are closing, or have already 
closed, the channels of information as to their own industrial 
specialities, 

The German has entered the field of production without any 
hampering prejudices. If a buyer wants an article at a particular 
price, or of a particular pattern, he makes it for him, no matter 
if there be no further call for it. He may make ‘‘ cheap and 
nasty” goods, as his rivals assert, but he caters to the demand 
as he finds it, and if there be no demand sometimes he creates 
it. He travels extensively in foreign countries, adapts himself 
to their conditions, learns their languages, and finds out what 
they need, or what opening there may be, and then supplies it. 
Industrial combinations are recognised in Germany as a modern 
and natural development of commercial conditions, and there is 
little or no distrust of them. As Brentano says, they are regarded 
as ‘‘ providing a parachute for the victims of over-production to get 
safely down to a solid basis.” By a judicial decision of 1898, the 
Empire, as Dr. Halle puts it, ‘‘ officially recognised the economic 
justification of combinations.” 

The German manufacturer has an advantage over the American 
in the cheapness and comparative docility of his labour. The 
German labourer is a careful craftsman, with a superior technical 
education. He does well what he is told to do, and in some lines 
he is as familiar with automatic machinery as the American is. His 
training in the army, instead of unfitting him for mechanical pur- 
suits, gives him certain qualifications for them. An American 
superintendent in a great German factory told Mr. Firestone that 
he would never employ a man who had not been in the ony. 
‘* An ex-soldier,” he said, ‘‘ has learned to hold his tongue, to do 
what is told him, and to take discipline sensibly.” The German 
workman is more frugal than the American, and noless temperate. 
On the other hand, the more highly-paid American workman has 
been made through the stimulus of mental processes to produce 
more. He is able to meet new conditions, pall is not at a loss when 
out of the groove, if a sudden situation calls for the exercise of 
initiative. His technical education is not so complete as in the case 
of the German, but that is compensated for by his wider field of 
interest and observation, He is an omniverous reader of the 
newspapers, which the German is not, and it has been argued that 
the Press is a greater power in the equipment of the American 
workman than is the technical training in the German’s, 











THE Cambrian Railway Company has made a new 
departure in arranging to issue a first-class free pass for five years 
in favour of pores who undertake to build houses of £50 per 





Amongst the novelties at the shows this year, the most 





annum rental at the various Cambrian coast watering-places, 
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RAILWAY MATTERS. 


Tue London County Council took 
Saturday of over 13 miles of tramways lately 
South London Tramways Company. 


Tur Great Central Railway has appojnted Mr. A. J. 
Brickwell, of the surveyor’s department of the Great Northern 
Railway, as its London estate agent and surveyor. 

A Larce quantity of forged passenger tickets, for use 
on the Trans-Caucasus Railway, has been put into circulation by a 
band of forgers, who have escaped detection so far, 


Tue Russian Ministry of Ways of Communication has 
reported to the Imperial Council that, in the interests of the 
Russian railways, it will be necessary to open ten new railway 
schools in various parts of Russia during 1903, 


To mark the fiftieth anniversary of the construction of 
the Nicolas Railway, which connects St. Petersburg and Moscow, 
the management o' the line intends to build a memorial chapel 
near t2 the Nicolas terminus in St. Petersburg. 


Tae Wigan Light Railway Order, as modified and 
confirmed by the Board of Trade, was issued with the Parliamen- 
tary papers on Saturday. The Order authorises the construction 
of a light railway in the urban districts of Pemberton and Ashton- 
in-Makertield. 

_ Oy the Pennsylvania Railroad new twenty-hour limited 
express between New York and Chicago, a rebate is made on the 
fare of 2dols. if the train is two hours late, 3 dols. if three hours 
late, and so on up to 4dols, The system may be recommended to 
some British railways. 


On the Western division of the Southern Pacific 
Railroad sixty-three engines are now operated by oil burners, and 
cighty-three are about to te converted from coal to oil burners, 
With the present equipment it is claimed that a saving of over 
£8000 monthly has resulted. 


Born Houses of Parliament in South Australia have 
agreed to a Bill giving authority to the Government to complete 
the construction of a trans-Continental railway on the land grant 
system, so as to connect Adelaide by rail with Port Darwin. 
enders wil! be advertised for in the United Kingdom, in the 
United States of America, and in Germany. 


TuERE appears to be a prospect of the Liverpool Over- 
head Railway developi into a belt line. An extension to 
Southport, v/@ Sefton and Maghull on the one hand, is suggested, 
and a connection with the Cheshire lines on the other. The con- 
struction of these two new branches will enable a circular tour to 
be made, say, from James-street Station to Sefton, Aintree, West 
Derby, Child-wall, Gateacre, Halewood, Garston, and back to James- 
street. 

Ar the handsome new station of the Orleans Railway, 
Paris, on the Quai d’Orsay, the automatic porterage of passengers’ 
luggage, writes a correspondent of the Westminster Gazette, offers 
an interesting spectacle. The arrival and departure platforms 
are on different levels, and on parallel slides portmanteaus and 
trunks are seen, on the one side running down, on the other 
running up, the sight suggesting busy ants scurrying to and fro on 

l 


an ant-hill. 


On Saturday the sanction of the Light Railway Com- 
missioners was obtained to the construction of the Warrington to 
Northwich light railway. All that now remains is to obtain the 
formal approval of the Board of Trade. The Light Railway Com- 
missioners have considered suggested amendments to the Order by 
the Cheshire County Council, Northwich and Runcorn Rural and 
Northwich Urban Councils, and have embodied some and given 
reasons for the non-inclusion of others, 


Over 1000 workmen of all grades of the North-Eastern 
Railway Company’s service in the York district attended a meet- 
ing held at York on Sunday, and with a single dissentient gave 
approval to a scheme of old-age pensions applying to all servants 
outside the clerical staff which has been drawn up by delegates of 
the men from all parts of the system, and is proposed to be esta- 
blished on the basis of an equal contribution by the Company. 
This is the last of thirty-two meetings which have been held all 
over the system. 


A scHEME is afloat for placing Buxton on the Midland 
Railway main line between London and Manchester. ‘The sugges- 
tion is that a line should be constructed, about four miles in length, 
connecting with the main line at or near Chapel-en-le-Frith, In 
response t? an influential representation on the subject, Mr. 
Mathieson, the general manager of the Midland Company, has 
promised to visit Buxton in company with the chief engineer and 
consider the matter in conference with Mr. Drewry, the Duke of 
Devonshire’s Buxton estates agent. 


Tur Burton Corporation recently applied to the Light 
Railway Commissioners for powers to make a line from Ashley to 
Burton, Owing to strong opposition by the Midland Railway Com- 
pany, the Commissioners referred the petitioners to Parliament. 
Meantime, the Midland Company themselves applied to the Light 
Railway authorities for powers to make a tram-railway between the 
points, offering to give a connection with the Burton Corporation 
system, and take the line into their own railway station. In the 
latter case the application was successful. 


_ Tae North-Eastern Railway Company is about to 
introduce a new form of compartment in some of the railway 
carriages on the Newcastle and Carlisle line, and on Wednesday an 
inspection of the first carriage was allowed. It will be run on 
three trains each way daily. “The compartments are smoking and 
non-smoking in the ordinary way, but, instead of the heavy and 
occasionally dusty cushioned and padded first-class seats, the 
compartments are furnished simply with light cane arm-chairs 
with comfortable cushions. The new carriages have been tried 
and approved on the York and Scarborough branch of the railway. 


In 1895-96, when trade in the United States was 
slack when the quantity of traffic was light, the average load of 
revenue freight moved by Great Northern Railroad trains was 
256 tons. For the past year the average train load has been 
417 tons. In 1895-96 its average load per wagon was 13 tons, in 
the past year the average load per wagon was 17 tons, the com- 
pany having transported 30 per cent. more freight traffic than in 
1895-96. The result of this policy has been that whereas in 
1895-96 the cost of conducting transportation in proportion to the 
gross earnings was 27-9 per cent., in 1901-2 the proportion was 
aly 24-7 per cent, 


Wir a view to preventing collisions between railway 
trains two German engineers—H. Pfirmann and Dr. M. Wendorf 
—have invented an ai paratus, which underwent a successful trial 
last week ona epesiaity repared section of the Sachsenhausen- 
Goldstein Railway near Frahkfort-on-Main, Dr. Max Wendorf 
himself supplied the necessary locomotives, and the trial took 
place on a section of line containing a curve. The principle of the 
invention is as follows:—Along the middle of the track runs an 
insulated metal rail, which is connected with the locomotive by 
Teans of a running contact. In the rail resistances are inserted, 
and these are overcome as soon as the locomotive approaches 
another engine, or a signal or crossing, which are also fitted with 
the same contrivance. If, for example, two engines are travelling 
towards each other on the same rails, then, and the distance is no 
object, each engine is connected with the other by an electric 


ossession on 
longing to the 


current, a red light is flashed and a bell is sounded to warn both 
at danger is ahead, 


engine drivers 





NOTES AND MEMORANDA. 


At present St. Petersburg is connected by telephone 
only with Moscow. The Imperial authorities have decided 
= establish telephonic communication between the capital and 

arsaw, 


Tue number of motor cars in Johannesburg is said to 
increase rapidly, As the price of petrol is equivalent to 4s. 3d, per 
English gallon, it would appear that there is room for steam cars 
burning heavy oil. 


Tue imports of motor vebicles for the month of October 
amounted to £98,283, making a total for the first ten months of the 
year of £901,114. The exports for October amounted to £15,619, 
making a total this year of £123,000. 


Tue value of French general imports during the first 
ten months of the present year was 3,626,310,000f., against 
3,630,693, 000f. for the corresponding period last year. The value 
of the exports during the above-mentioned period was 
3,647,755,000f., against 3,294,748,000f. for the same period in 1901. 


Tue threatened closing of the observatories at the 
summit of Ben Nevis and in Fort William has been averted for 
the agewe The necessary funds have been subscribed to carry 
on the work pending the inquiry into the administration of the 

rant to the Meteorological Council. The work will proceed as 
fore for the next two years, 


THE British and South African Export Gazette 
announces that the Durban Town Council have decided to invite 
designs in England for the erection of a new Town Hall to hold 
some 5000 persons, with 44,000 square feet floor space provided for 
a museum, art gallery, and library. The total superficial area will 
be 93,500ft. Three premiums are offered for the designs, namely, 
£500, £300, and £200, 


THE new first-class battleship Albemarle, which was 
laid down at Chatham Dockyard on January 2nd, 1900, has been 
placed in dry dock at Chatham to be prepared for her official steam 
trials at sea. The Albemarle belongs to the Duncan type of 
battleship, and her engines have been supplied and fitted by the 
Thames Ironworks Shipbuilding and Engineering Company, of 
Blackwall, which also built and engined the Duncan. 


THe Mesabi iron ores, which last year furnished 
32 per cent. of the total iron produced, are said to be controlled 
by the United States Steel Corporation and James J. Hill, who 
owns 85 per cent, of the ore lands. It is also stated that expendi- 
ture in prospecting the Mesabi Range last year has brought to 
light only one or two unimportant deposits, from which 
it appears that the Mesabi Range has been pretty well defined. 


SPEAKING at a house dinner of the Savage Club, 
London, on Saturday, Captain Percy Scott, of the cruiser Terrible, 
said the gun sights that Dr. Common had recently made had 
enabled the British Navy to secure twice the number of hits that 
they used to make. He thought that with a little more practice 
with Dr. Common’s telescopic sights the Navy would be able to 
— only twice the number of kits, but four times the 
number, 


A RETURN giving the number and composition of the 
technical committees in counties and county boroughs in England 
and Wales established under the Technical Instruction Acts, and 
the populations for which they act, has been issued as a parlia- 
mentary paper (369). Of the 129 counties and county boroughs in 
England and Wales, 67 have technical committees which consist 
partly of councillors and partly of outside members, and 59 have 
committees consisting solely of councillors, while in three cases no 
committee has been appointed. 


Tuer death is announced of Mr. William Henry Barlow, 
F.R.S. He was born in 1812, and was the son of Mr. Peter 
Barlow, F.R.S. He was educated by his father before entering 
the engineering department of Woolwich Dockyard. He was 
resident engineer and afterwards consulting engineer to the 
Midland Railway, for whom he constructed, amongst other things, 
the St. Pancras Station. He was, jointly with Sir John Hawkshaw, 
the designer of the Clifton Suspension Bridge, and constructed 
the new Tay Bridge. He wasa member of the Ordnance Com- 
mittee from 1882 to 1888. 


Two new submarine boats of the Holland type have 
recently been tried in America. They are the Adder and the 
Mocassin, each 634ft. long, 11ft. in diameter, and having a dis- 
placement of 122 tons submerged. They are required to average 
8 knots afioat, 7 knots awash, and the same submerged. The gas 
engine is 160 horse-power, and each has a 70 horse-power motor 
fed by batteries of 1940 ampére hours. Five Whitehead torpedoes 
are carried by each boat, and after a two-mile run, in which the 
boat is tocome to the surface but three times, a target 15ft. deep 
by 150ft. long must be struck by atorpedo. 


Nature has been somewhat niggardly to Japan in the 
matter of metallic resources. Of the precious metals her scanty 
supply has been practically worked out. Of coal she has only a 
moderate store, and that not of a very high quality ; of iron she is 
so stinted that the supply of ore for the Government foundry has 
to be imported from China. Some compensation for these draw- 
backs is to be found in the more copious resources of her copper 
mines. The production of this metal is as steady as the European 
demand for it. The average export from Kobe for the past three 
years was about 11,450 tons. This trade is mostly in the hands of 
German merchants, 


AN article recently appeared in an American technical 
paper by Mr. F, G. Gasche on pulverised fuel for power plants. 
he author maintains that only the cost of pulverising has hitherto 
hindered the economical use of powdered fuel, but that modern 
methods have greatly improved that aspect of the industry. 
Results of comparative tests with the same coal used in hand-tired 
and dust-fired boiler furnaces are given in tables, and show 71°8 per 
cent. efficiency of boiler and furnace with dust fuel, and 52-2 per 
cent. for hand firing. The saving in fuel required to evaporate 
5175 lb. of water from and at 212 deg. Fah. was 10-75 per cent. 
by the dust-fuel method. 


SomE experiments were recently conducted on the 
decomposition of water vapour by the electric spark, by Messrs. D. 
L. Chapman and F, A. Lidbury. The experiments show that when 
electric sparks are passed through water vapour the decomposition 
which takes place is considerable. The products of decomposition 
are partly separated from one another and take up different 
positions in the tube. The separation which occurs cannot be 
entirely accounted for by electrolysis for the following reasons :— 
First, because hydrogen collects at both electrodes and oxygen in 
the middle of the spark-gap ; and, secondly, because the hydrogen 
which collects at the cathode is very largely in excess of that 
required by Faraday’s law. 


THE increase made of late years in the energy of guns 
can be illustrated by two examples taken from the United States 
navy. <A few years ago the 6in. gun was 30 calibres in length 
and weighed 4-8 tons; its muzzle velocity was 2000 foot-seconds— 
using brown powder and a 1001b. projectile ; its corresponding 
muzzle energy was 2773 foot-tons, and its practicable rate of fire 
was two and a-half aimed shots a minute; its muzzle energy per 
minute was therefore 6932 foot-tons, The latest type of 6in. gun 
is 50 calibres in length and weighs 3-2 tons ; its muzzle velocity 
-—using smokeless powder and a 100 lb. projectile—is 5836 foot- 
tons ; its practicable rate’ of fire is eight aimed shots a minute, and 
its muzzle energy per minute therefore is 46,688 foot-tons, or more 
than 600 per cent. greater than that of the 30-calibre guns using 
' brown powder, 








MISCELLANEA. 


TE Glasgow. Corporation Sewage Committee have 
agreed to borrow one million sterling and complete the city 
ament scheme. The Corporation aims at the purification of th; 

‘lyde, 

WE learn that the East Asiatic Company, of Copenhagen, 
is having oil tanks erected in the free harbour at that port, to prc- 
vide a stock of liquid fuel not only for its own steamers but for 
those of other owners, 


THE harbour improvements at Para are to include the 
construction of a dry dock sufficient to accommodate the largest 
vessels now built. For this special purpose a syndicate has been 
formed, financed from Germany. 


Ir is announced from St. Petersburg that as soon as 
the East Chinese Railway is opened to international traffic the 
right now enjoyed by non-Russian vessels to engage in the East 
Asiatic coasting trade will be abolished, 


In order to test the strength of torpedo boat destroyers 
it has been decided to test one of these vessels to destruction, so 
as to.ascertain the breaking strain. It is stated that the demonstra- 
tion will take place in a dry dock at Portsmouth. 


As the result of his inspections of the Zululand 
coast, made on behalf of the Natal Government, Mr. Cathcart 
Methven reports favourably regarding the possibility of developing 
a port at the mouth of the Umlatoosi Kiver, but unfavourably 
as regards the capabilities of St. Lucia Bay. 


Tue Danish Minister of Justice has ordained that 
motor cars shall not be permitted to run on roads of less width 
than 26ft., that their maximum speed in towns and villages shall 
not exceed 64 miles per hour, and in the open country 9 miles per 
hour. Huge number plates are also to be worn. 


THE question of municipal trading is to be discussed 
at the next meeting of the Cold Storage and Ice Association—hon. 
secretary, 19, Ludgate-hill, London, E.C.—which will be held on 
Wednesday, December 10th, by permission, at the Institution of 
Mechanical Engineers, Storey’s gate, St. James’s Park, London, 


THE Commissioners of Northern Lighthouses are 
about to occupy the Bass Rock. For 200 years it has been in 
almost indisputed possession of so‘an geese and other sea fowl, 
which have found its rocky sides a safe resting-place. An experi- 
ment, according to an Edinburgh paper, is also to be made next 
summer to ‘‘ popularise ” the rock. 


TE United States Consular Agent at Johannesburg in 
a recent report states thata considerable market exists in that city for 
a high-lift centrifugal pump, having a capacity of from 6000 to 
15,000 gallons per hour. The most common height required would 
be from 500ft. to 600ft. They are usually provided with extension 
bed-plates for direct driving by electric motors. 


Para harbour is about to be dredged out to a depth 
sufficient to allow of the largest steamers visiting that port to get 
alongside the quays, and the quays are to be improved and extended 
along the whole water-front of the town, five years being the period 
estimated to be necessary for carrying out the works. The 
improvement of Manaos harbour has already been commenced 
under the direction of New York engineers. 


Or the total trade, import and export, of Kobe, Japan, 
in 1901, amounting to £20,740,000, the British share was over 
£9,000,000, over 43 per cert.; China came next with over 
£4,000,000, nearly 20 per cent.; the United States next with close 
on £3,750,000, nearly 18 per cent.; then Germany with over 
£1,500,000, nearly 8 per cent. The trade of France dropped from 
over £500,000 in 1900 to less than £250,000 in 1901, less than 2 per 
cent. 


Tue French Minister of Commerce recently received 
a deputation of shipowners and merchants from Marseilles who 
advocated the creation of ‘free zones” in France. The Ministor 
stated that he was in favour of the proposal, and he considered 
that Marseilles ought to be the first to take the benefit of it. He 
added that a Bill for the creation of free zones would certainly be 
introduced, and everything that was possible would be done to 
bring it on for discussion in the present session, 


THE price of tin-plates remains below cost of produc- 
tion, and with a view of preventing a wholesale closing of works, 
a meeting of the Tin-plate Makers’ Association was held at Swan- 
sea on Tuesday to devise means for bringing about an improvement. . 
The Association decided that the output be regulated to the 
demand, and that the manufacturers outside the Association be 
approached with a view of securing united action. Thus a com- 
es stoppage of all Welsh tin-plate works is to be arranged for a 
week in December and January respectively. 


Some large engineering firms are finding a profitable 
market for their specialities in the British Columbian mining 
camps. The demand for boilers is said to be great. It is stated 
that last autumn 125 boilers were in stock in Dawson, all of which 
were sold before March of this year. Vertical boilers of from 
6 to 20 horse-power, and horizontal boilers of from 20 to 75 horse- 
power, arein great demand. The demand for engines is also con- 
siderable, and at present is chiefly met by the United States. 
Those most in request run from 10 to 50 horse-power. 


Arter several months of negotiations, the Austrian 
and Hungarian iron and steel industries have succeeded in forming 
a gigantic combination, comprising twenty-three separate esta- 
blishments, with an aggregate capital of 280,000,000 kronen, says a 
Reuter telegram from Vienna. The new organisation is not a 
trust buta “cartel,” or combination under which each establish- 
ment is worked separately under the supervision of the central 
Board, which regulates the output and fixes the prices. The new 
cartel includes practically every important iron and steel interest 
in the Dual Monarchy, such as raw iron bars, plates, rails, nails, 
and wire. 


THE economical use of exhaust steam for heating 
buildings is limited by the amount of back pressure put upon the 
engine. One instance is quoted by Mr. Gifford in Engineering 
News of an engine which developed 300 horse-power from 80 Ib. 
boiler pressure, or about 35 Ib. mean effective pressure at one- 
fourth cut-off, there being 8 lb. back pressure caused by the heat- 
ing system. In the absence of that back pressure 389 horse-power 
could have been obtained, so that the loss of power due to back 
pressure was 23 percent. An equivalent quantity of live steam, if 
used direct in heating pipes, could have heated a six-storey build- 
ing 75ft. by 100ft. in severe weather. 


A DESPATCH has been received at the Board of Trade 
through the Foreign-office from H.M. Consul at Amsterdam, report- 
i that on Wednesday, the 17th proximo, at midday, the 
Netherlands Minister of Colonies will receive tenders at the Hague 
for supplies as follows :—Contract No. 320, metal work for three 
bridges for secondary railways, with appurtenances ; No. 321, soft 
steel ; No. 322, 98 wheels and axles for railway carriage: ; No. 323, 
buffers and couplings for railway carriages ; No. 324, 130 cast iron 
pivot-pots for railway carriages; No. LXXII., soft steel; K8, 
metal work for two suspensioa bridges for ordinary traffic ; LS, suft 
steel; M8, corrugated and flat galvanised iroa and roof pieces. 
Particulars may be obtained from the firm Mart. Nyhoff at the 
Hague on payment of 1 fi. (1s. &d.) for each of the contracts 321, 
322, 323, 324, LXXII., L8, and M8; 1-50ff. (22. 6d.) for contract 
320 ; 341. (5s.) for contract KS, 


ANSWLYWd30 ONILOZ23S G3HS waSWiL 























dOHS AGOS GNV 733HM ANSWLYVYd3Sd 1001 J3NIHOVNW 


jem 
i 
ca 
a 
| 
oS 
A 
= 
a 
x 
e 


*% Se 
CS ae 


~ 


ee a 


(609 abud 08 uondrosop og) 


AMOLSONISVA SYUOM SANVAWODO NODVMA ANY 4OVIUUVO WVALS LHOUMOANYOHL AHL 











é 
; 
: 
E 
A 

















Nov. 28, 1902 


THE ENGINEER 


521 








—— 
FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AgUTRIA.—F. A. Brooxsaus, 7, Kumpfgasse, Vienna I, 
CHINA.—KgLLy AND Watsu, Liurrep, Shanghai and Hong Kcnj. 
FRANCE.—Boyveav AND Curvitiet, Rue dela Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 
F. A. Brocknaus, Leipsic ; A, Twarrmnven, Leipsic, 
INDIA.—A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
[TALY.—LoxsoweR AND Oo., 507, Corso, Rome ; Bocca Frans, Turin. 
JAPAN.—KELLY AND Waxsn, Liurrep, Yokohama. 
Z. P. Marvy anv Co., 14, Nihonbashi Tori Banchome, Tokyo. 
RussiA.—O. Ricker, 14, Nevsky Prospect, St. Petersburg. E 
§, AFRICA.—Ws. Dawson & Sons, Limirep, Bam's Buildings, Capetown, 
Gorpon anp Gorton, Long-street, Capetown. 
R. A. THompson AND Co., 38, Loop-street, Capetown. 
J. 0. Jura anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GoRDoN AND Gorton, Melbourne, Sydney, and Brisbane, 
R. A. Toompson AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TuRNER AND HenpERson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, 8t. James-street, Montreal, 
Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERnaTionaL News Oo., 88 and 85, 
Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kagtty anp Watau, Liutrap, Singapore. 
CEYLON.—WisavaRtNa AND Co., Colombo, 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we And it necessary to inform 
correspondents that letters oy inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

&” Wecannot undertake to return drawings or manuscripts; we must, 

» request correspondents to keep copies. 


REPLIES. 


J. W. E.—The burner is made by Clarkson and Capel, Deverill-street, 
Dover-street, 8.E. 

A. M. T.—You may find them all duly set forth in Mr. Grover’s book, 
‘* Modern Gas and Oil Engines,” published by the Technical Publishing 
Co,, Limited, of Manchester. 

G. W. W.—The boiler without fittings would cost about £133, with 
fittings complete about £168. A chimney 60{t. to 70ft. high will be suffi- 
cient, and, say, about 2ft. square inside if of brick and standing alone. 
If there is any building to suppoit it, a round iron chimney about 18in. 
diameter would be cheaper. 

Borter.—{1) All depends on the c’aims in the specification. If the 
inventor uses old materials in ene way described in the specification. 
you can use the same materia's in another way not described. But if 
he claims the materials as well as the mode of use, you cannot employ 
them without running the risk of infringement. (2) You can obtain 
the information you ask for at the Great Patent-office, Southamp- 
ton-buildings, London. 








MEETINGS NEXT WEEK. 


Roya InstiruTion oF Great Britain.—Monday, December Ist, at 
5p.m. General monthly meeting. 

LIVERPOOL ENGINEERING Society. — Wednesday, December 3rd, at 
8 pm. Paper, ‘‘Some Recent Engineering Developments,” by Mr. 
Francis Fox, M. Inst. C.E 

CiviIL AND Mecnanicat Enoingers’ Society. — Thursday, December 
4th, at 8 p.m., at the Caxton Hall, near St. James’s Park Station, West- 
minster,S.W. Paper, ‘‘Some Notes on Tunnelling,” by Mr. A. E. Rogers, 
M.A., A.M.LC.E. 

Society or ENGINEERS.—Monday, December Ist, at 7.80 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘‘ Depreciation of 
Plant and Works under Municipal and Company Management,” by Mr. 
Charles H. W. Biggs. 

Tue InsTITUTION oF ELEcTRICAL ENGInEERS.—Thursday, December 
4th, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, 8.W. Inaugural Adiress by Mr. Swinburne, post- 
poned from November 13th. 

Réntoen Socrery.—Thursday, Dezember 4th, at 8.30 p.m., at 20, 
Banover-square. Papers, ‘‘ An Observation bearing upon the Therapeutic 
Action of the Focus Tube,” communicated by Dr. D. Walsh; ‘‘ X Rays in 
Ophthalmic Work,” read by Mr. Stephen Mayou, F.R.C.8S. 

Soctety or Arts.—Monday, December Ist. at 8 p.m. Cantor Lectures. 
Lecture II. on ‘* The Future of Coal Gas and Allied Iuminants,” by Prof. 
Vivian B. Lewes.—Wednesday, December 3rd, at 8 p.m. Ordinary 
meeting. Paper, ‘‘Some Aspects of Photographic Development,” by 
Alfred Watkins. 

GroLoaists’ Association, Lonpon.—Friday, December 5th, at 8 p.m., 
at University College, Gower-street, W.C. Papers, ‘‘On the Formation 
of Chert,” by Miss Catherine A. Raisin, D.Sc ; “A List of the Fish 
Remains from the Middle Bagshot Beds of the London Basin,” by A. K. 
Coomaraswamy, B.Sc., F.G.S. 

Tue Instirvtion oF Civi_ EnoingERs.—Tuesday, December 2nd, at 
8p.m. Ordinary meeting. Paper to be discussed, ‘‘ High-speed Electri- 
cal Generating Plant,” by Thomas Herbert Minshall.—Friday, Decem- 
ber 5th, at 8 p.m. Students’ meeting. Paper, ‘‘The Erection of Steel 
Bridges, Sheffield Extension of the London and North-Western Rail- 
way, by A. Reynolds, Stud. Inst. C.E. 








DEATH. 
On the 22nd inst., at the Royal Mint, Sir Witt1am CaanDLEeR Roperts- 
Austen, K.C.B., D.C.L., F.R.S., aged fifty-nine. 
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THE SCIENCE OF BUSINESS. 


Tue address which Sir W. H. Preece delivered on 
the 19th inst. to the Society of Arts, of which body he 
is the chairman, possessed at all events the no small 
merit of originality. Sir William Preece took for 
his text “The Science of Business,” that is to say, 
a knowledge of the causes which result in successful 
or disastrous financial undertakings, and he set 
forth to show that the commercial conduct of 
industrial processes arising from the practical 
application of discoveries follows distinct laws in 
such a way as to constitute a science. It is just 
as well, perhaps, to say here that the science does 
not appear to constitute a branch of political 
economy. Atall events, Sir William Preece treated 
the subject on, as we have said, original lines. 
It must be confessed, however, that he has not 
succeeded in making his meaning quite clear. That 
is probably due to the vast dimensions of the subject 
of his discourse. We have been unable to follow 
him with certainty on some points, and we fancy 
that others are not better off. 

At first sight it appears that Sir William Preece 
includes in his purview almost any kind of business 
which depends for its operations on scientific dis- 
covery, that is to say, all manufacturing, transport, 
intercommunication, and chemical operations. 
There is not, it will be seen, a works or factory of 
any kind that could not come in some way or 
another into a field so large, and within the scope of 
argument so comprehensive, yet when we study the 
address with care we are led to the conclusion that 
Sir William Preece only intended to deal with great 
undertakings, such as water, gas, railways, and 
telegraphs. He takes these undertakings, and he 
plots curves and produces diagrams which are 
intended to show whether the undertakings are 
worked at a profit or a loss. To use his own words, 
the curve which proves such a valuable help in 
estimating the progress and determining the success 
or failure of business is the logarithmic curve. It 





is, in fact, the compound interest curve. When- 
ever a given proportion is regularly added to or 
deducted from a known sum of money, or any fixed 
quantity, at uniform intervals, it can be represented 
either by an ascending or descending curve. The 
rate at which the curve falls depends on what is 
called the logarithmic decrement. 

It will be seen that the proposition given above 
is based on the assumption that events progress 
uniformly. But this assumption at once limits the 
application of the principle. In all trading opera- 
tions there are fluctuations, sometimes of a very 
violent character. In one year there is a large 
profit, in another a heavy loss, followed perhaps 
again by one of profit. It seems to us to be quite 
impossible to plot any logarithmic or other regular 
curve that will any way represent what is taking 
place. The specimen diagrams given require 
elucidation at the hands of their author before they 
can be accepted as really informing. It is doubtful, 
again, whether the proposition that a concern must 
go on increasing its capital expenditure if it is to pro- 
gress will be accepted as uniformly true. Thus, for 
example, a large outlay may be made which, un- 
remunerative at first, by degrees begins to pay; 
and a trade based on this capital may progress, and 
for years, without any addition. No doubt, in a wide 
sense of the words, Sir William Preece is right ; but 
the proposition has various limitations. 

Those who expect to find advice as to the conduct 
of their business will be disappointed. It is, 
indeed, impossible for anyone to suggest a royal 
road to profit-earning. But although he does not 
explain how dividends ure to be earned, he is 
singularly suggestive as to the way in which profits 
may become non-existent. He gives a diagram which, 
as he says, indicates that railways are not in a satis- 
factory condition, and he goes on to consider why. 
This portion of his address we now find all the 
more interesting that Sir W. Preece holds opinions 
concerning Government interference which are 
identical with our own. We have said that the 
action of Parliament in this country has always 
been to hinder, never to assist, industria! develop- 
ment. Sir W. Preece, after referring to the depres- 
sion of railway property, says that the first cause 
of this is unquestionably Parliament, which legislates 
for the railway world without the least regard to the 
science of business or the ordinary requirements of 
commercial prudence. He gives various examples 
of this; one is noteworthy, and refers to facts not 
generally known. In ordinary business prices 
rise and fall according to supply and de- 
mand, and one or two other causes on which 
we need not dwell. It is enough for our 
purpose to point out that the whole world of com- 
merce holds that a rise and fall in values, prices, 
charges, rents, freights, and so on, is not only 
legitimate, but indispensable. It seems clear, 
therefore, that the rates charged by railway com- 
panies for the carriage of goods ought to fluctuate. 
Various hard things have been said of the railway 
companies and their immovability in the determina- 
tion of rates. But Sir William Preece points out 
that this is due to the operation of an Act of Parlia- 
ment, which will, indeed, permit a railway company 
to reduce its rates, but creates difficulty in raising 
them again. Thus, if any British railway company 
determined as an experiment to reduce the cost of 
carrying coals to London, and it was found that 
financial loss instead of gain resulted, the “company 
could not restore the old rates without an elaborate 
legal process, which the companies are too wise to 
undertake.” As we have often pointed out, Parlia- 
mentary interference with railways has no doubt 
made their working the most satisfactory in the 
world so far as safety is concerned ; but this result 
has been secured at an enormous expense. Apart 
from this,*demand after demand is made on the 
companies, and in the end these demands bid fair 
to reach such a point that no profits whatever can 
be made. We cannot, however, stop to consider 
this aspect of the question further. 

Sir William Preece holds that we might do a 
great deal more scrapping than is done, and he 
holds. up American practice as an example. But 
far too much has been made of all this, as has 
already been pointed out in our columns. The 
tools scrapped in the United States were not worthy 
of a better fate; and anyone who has seen American 
locomotives will concede at once that ten years will 
be probably the limit of their existence. In truth, 
no very sound deductions can be drawn from United 
States practice unless we have all the conditions 
before us. We are glad indeed to see that Sir 
William Preece attaches high value to commercial 
training. The University of Birmingham opened 
on October 1st this year its commercial school—or, 
to give it its higher sounding name, the Faculty of 
Commerce. This is the first of its kind in the 
United Kingdom. We are at one with Sir William 
in saying that this is technical education of the 
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highest type. The conciuding portion of Sir 
William Preece’s address deals with our fiscal 
system. It is beyond all question now that the 
present generation holds opinions which are not 
those that found favour with Cobden and Bright. 
Free trade no longer enjoys the magnificent reputa- 
tion that it once possessed—exclusively, it is true, 
in Great Britain. It is understood that much may 
be advanced in favour of Protection and State-aided 
effort. Sir William had weighty words to say on 
this subject. The fact that a large audience 
accepted his utterances with approval is worth 
consideration. 


SOME ASPECTS OF A DISCUSSION. 


We have already commented on the futility of 
the first two parts of the discussion on Captain 
Longridge’s paper at the Institution of Mechanical 
Engineers. The conclusion was on a plane no 
higher. The paper bristles with points. There is 
probably in it nearly as much of bad as of good, 
but through it all there is the saving grace that it 
gives to think. 

It is, therefore, not a little disappointing that the 
four to five hours which have been devoted to its 
consideration have resulted in so little. Surely it is 
scarcely fitting that the time of a big meeting should 
be wasted in empty animadversions on the inap- 
propriateness of a title, the priority of invention of 
minor details, or the claims of a particular maker 
to a certain design. There are broad, general 
principles which require ventilation, and scientific 
aspects which should command the attention of 
thoughtful and intelligent engineers. 

Nevertheless, out of a great deal that was 
irrelevant it was possible to pick a little which 
deserves more widespread attention than a meeting, 
however large, can give. First of all, it was plainly 
the general opinion of the meeting that the time 
for experiment in motor car construction had 
passed. An experimental period is always costly. 
It implies methods of construction which are 
recognised as uneconomical. Generally speaking, 
it means the building of one or two engines or cars 
at a time, and in its nature it precludes the use of 
the many time and labour-saving methods which 
are employed in established branches of mechanical 
engineering. This the motor-car builder is beginning 
to feel. At the end of several years’ work he is 
not paying the dividend he expected, and he is 
naturally beginning to ask himself seriously what 
he can do to improve matters. Hence the very 
general acceptance of the plea for greater attention 
to practical details and less theory, and for the 
approval which met Mr. Chambers’ advice to design 
a simple motor regardless of economy, and, after 
giving it an extended trial, to enter upon the 
manufacture of it by hundreds. That is essentially 
the common-sense practical point of view which 
may be well taken with regard to engineering in 
many directions. The striving after great 
economy is always costly, and the return is 
rarely adequate. To the motor car owner it is a 
small matter whether he burns half a pint 
more petrol an hour or less in comparison 
with steady and certain running and immunity from 
breakdown. Furthermore, if by the sacrifice of a 
little economy it should be found possible to reduce 
by a considerable amount the present price of motor 
cars, the capital saved would more than compensate 
the purchaser for the increased expenditure on fuel. 
To turn to another point which the debate brought 
very prominently to the front, attention may be 
directed to the remarkable results obtained by the 
introduction of water into the cylinder of internal 
combustion engines. At the risk of running counter 
to our own advice, leaving, if we may adapt a 
Gilbertian quip to our own uses, the practical engi- 
neer in the corner where he cannot hear us, and 
speaking to the scientific engineer, we should say 
experiment in this direction; it holds out golden 
promises. And as a collateral branch of the same 
line of investigation experiment also with alcohol in 
place of petrol. German and French investiga- 
tions seem to indicate that it has many valuable 
characteristics for motor car work. 

There is still a great deal of experimenting to be 
done in this direction. The efficiency of water 
vapour in a gas or oil engine as a cushion has been 
recognised for many years. It has been known that 
the introduction of a small quantity—exactly how 
or when it is introduced matters but little—will 
reduce the hard metallic bang of the explosion, 
muffling and prolonging it in much the same way 
that the presence of a small quantity of inert gas 
does. But prolonged trial is necessary. The addi- 
tion of water is not without its drawbacks. It is 


difficult or impossible to remove it wholly from the 
cylinder and ports, with the consequence that when 
the — is leftout of use at nights and on holidays 
the cy. 


inder, valve spindle, &c., get slightly cor- 





roded, and there is difficulty in starting up, if nothing 
else. But there is worse behind, for unless distilled 
or rain water is used, the engine after a few weeks’ 
work begins to show symptoms of something wrong, 
and examination discovers the fact that a layer of 
hard scale is deposited in the combustion chamber 
and ports. These difficulties might be overcome in 
a stationary engine, but they appear to be insuper- 
able in a motor car. But almost the same good 
points are obtained by the use of alcohol, and, 
possibly, without the defects. Alcohol, moreover, 
has other advantages. There are, as we have 
said, not wanting indications that a more flexible 
motor might be secured by its use. The price is at 
present the chief thing against it. 

We cannot conclude without referring to Mr. 
Austin’s revolutionary suggestion that all speakers 
should submit their remarks in writing to the 
Council several days before the meeting. Nothing 
could be better from the members’ point of view, 
but as editors, as individuals who have written 
matter submitted to them all day long, our heartiest 
sympathies are with the Council. Still, the day 
may come when the generations of the future shall 
hold their Friday evening meetings by corre- 
spondence. 


THE SIZE OF ATOMS. 


Tue theoretical constitution of matter has, it may 
be said, no interest for engineers, who find quite 
enough to occupy them in the practical charac- 
teristics of the materials of construction. Yet we 
feel certain that considerable numbers of our readers 
would repudiate any imputation that their range of 
thought did not extend to the physical problems 
with which the scientific world concerns itself. A 
further reason for writing now about a curious 
question which has recently been raised, is found in 
the fact that technical education by no means 
shuts out recondite physical problems from the field 
of instruction; and so long as the student has 
to learn something about thermodynamics and 
electricity, it is out of the question to exclude 
molecular physics from his range of reading. Such 
facts are our excuse for bringing prominently before 
our readers certain propositions laid down by Lord 
Kelvin, which, if we understand him aright, 
involved a startling change in our concepts of 
heat, light, magnetism, and electricity. 

On October 31st Mr. H. O. Ridout read before 
the Physical Society a paper on the size of atoms. 
We have come to be so imbued with the notion that 
all matter is made up of little grains that we have 
some difficulty in forming any other concept of its 
constitution ; and this circumstance augments our 
incapacity for forming a definite idea of that jelly- 
like, structureless ether, concerning which Sir Oliver 
Lodge has written so graphically in past times. If, 
now, matter is composed of atoms, then these atoms 
must have some dimensions. They are supposed to 
be spherical. As far back as 1883 Sir W. Thomson 
—now Lord Kelvin—had arrived at the conclusion 
that atoms or molecules, as representing the 
smallest quantities of matter possessing the attri- 
butes of the whole mass, had a diameter which 
would require from ten to one hundred millions 
to form a line four-tenths of an inch long. 
Within comparatively a recent period, however, it 
has been asserted that each of the atoms is really 
built up of something much smaller, to which the 
name of “ions,” that is, things which have motion, 
has been given. It will be understood that on 
this hypothesis water consists, it is true, of two 
atoms of hydrogen and one atom of oxygen in each 
molecule of water; but each atom of oxygen and 
of hydrogen consists solely of a multitude of ions, 
or smaller particles. Mr. Ridout has calculated the 
dimensions of the atoms of a gas. It is quite out- 
side our purpose to do more than denote in general 
terms the nature of his investigation. Briefly stated, 
his method consists in finding a pair of spheres 
which would be charged by the quantity of elec- 
tricity known to be necessary to electrolyse a given 
quantity of the body under examination — say 
water—to the known difference of potential of its 
ions ; and from this quantity the size of the ions, 
and hence the atoms, is directly arrived at subject to 
certain conclusions with which we need not concern 
ourselves further. It may be asked, Whence comes 
the ion theory, which was not heard of until a very 
few years ago? The answer is that it has been in 
a measure forced on the world by the performances 
of “X,” or Roéntgen rays, and it is important to 
remember that these rays—whatever they are—will 
pass freely through various substances, as, for 
example, wood, and with the utmost difficulty 
through metals, such as lead. So far it has been 
found impossible to make the vibratory theory of 
light fitin with ““X” ray phenomena, and something 
closely approaching a corpuscular theory has been 
devised to explain them. In other words, ions are 
supposed to do the work, these ions being charged 





with electricity, and moving at almost the velocity 
of light, or, say, 180,000 miles in a second. The 
theory has much to recommend it, and although 
not universally accepted, is regarded with cop. 
siderable favour. 

We must now go back, so to speak, to say some. 
thing concerning the nature of heat, light, electricity 
and magnetism. It has long been taught that heat 
is nothing but a mode of motion; but concernin 
the precise nature of that motion little or nothing ig 
known. It is supposed that the molecules of a hot 
boiler plate are in rapid vibration ; but the precise 
nature of the vibration, and how far it is dependent 
on the action or influence of the all-pervading ether 
no one comprehends. It is enough to say here 
that at one time heat was regarded as a fluid, and 
known as “caloric.” It was not until 1795 that 
Rumford made his classical experiment with cannon, 
and wrote: “ It appears to me to be extremely diffi. 
cult, if not quite impossible, to form any distinct 
idea of anything capable of being excited and com. 
municated in the manner the heat was excited in 
those experiments except it be motion.” More than 
forty years elapsed before the caloric theory wag 
finally abandoned. To Clerk Maxwell the world is 
indebted for the splendid magneto theory of light. 
For years too numerous to count, light, magnetism, 
electricity and heat, have all been associated in one 
family, akin in a multitude of characteristics ; only, 
indeed, separated by individual idiosyncrasies. If, 
now, under these circumstances, it were proved that 
any one of the four was not a mode of motion, but 
a specific substance or special form of matter, then 
it follows that the whole structure of hypotheses 
that has been built up and founded on the supposed 
concatenation of phenomena would fall to the ground. 
If we keep this proposition in mind, which appears 
to be incontrovertible, we shall be better able to com- 
prehend the importance of the language which Lord 
Kelvin is reported to have used in the course of 
the discussion on Mr. Ridout’s paper. He showed 
that, from mathematical considerations, a single 
atom of matter charged with a single atom of elec- 
tricity or electron, would still preserve its symmetry, 
and he went on to speak of ‘‘ the atom of electricity” 
coming out of the atom of matter. He supposes the 
ultimate atom not to be hard but plastic, and normally 
carrying its atom of electricity at its centre. Those 
who desire to go into the electronic theory we may 
refer to such authorities as Sir Oliver Lodge and Dr. 
Fleming. We need only confine our attention to the 
precise statement made by Lord Kelvin. According 
to all precedent, the word “atom” applies in the 
language of physical science to matter. An atom is 
a thing, not a condition, not a mode of motion. 
Now, either Lord Kelvin spoke of an atom of elec- 
tricity in this sense, or he did not. If he did, then 
the analogy or approximate identity of heat, light, 
electricity, and magnetism, must be discarded as an 
untenable view, and so we get back to the old 
corpuscular theory of light, and the old caloric 
theory of heat. If, however, Lord Kelvin did not 
use the word “atom”’ in this sense, then he has 
misused it, and it remains to be seen what meaning 
he really intended to convey. The interest in such 
utterances by leading men is not diminished by the 
circumstance that Professor Osborne Reynolds—a 
very eminent authority on physics—in the course 
of his Rede lecture—a very remarkable production, 
of which we shall have more to say—not only 
advances a startling theory of gravity, but told his 
hearers in all seriousness that he and they were 
‘nothing but ether waves.”’ Matter apart from ether 
does not exist. It is the ether conditioned by 
force. 


NEW VAUXHALL BRIDGE. 


Tue last report of the Bridges Committee of the 
London County Council regarding the new Vauxhall 
Bridge cannot be regarded as either satisfactory or 
encouraging. In February next it will be five years since 
the Council passed a resolution that the new bridge 
should be built of granite, with a backing of concrete. 
At the last meeting of the Council on the 25th instant 
that resolution was rescinded, and it was decided by a 
large majority that steel elliptical arches should be sub- 
stituted for the original design in stone at an estimated 
expenditure of £170,000. So far there is nothing to take 
exception to, or to cavil at. We admit that for reasons 
already put forward in our columns we should prefer that 
the new structure should be constructed of granite. 
The spans are moderate—considerably less than those 
already achieved in stonework in many examples 
both at home and abroad—and the older material 
would harmonise better with the riparian sur- 
roundings. At the same time, it is carrying sentiment 
-—not to use a stronger term—a little too far to infer that 
a steel bridge cannot be thrown across the Thames 
which would satisfy all reasonable conditions of an 
economical, artistic, and utilitarian character. The 
grounds upon which rests the adoption of the radical 
alteration which has taken place in the previous and 
present decisions of the London County Council, with 




















Nov. 28, 1902 


THE ENGINEER 


5238 








—— 

espect to the design of the new bridge, may very 
. Tibly be valid and accurate. The question that will 
4 once suggest itself is, why were they not known 
before? How is it that it was not until the foundations 
t in that it was discovered that there had 


had been go 

been a mistake, and that the clay was not capable of 
carrying such a heavy weight as that of a granite bridge ? 
How did it occur that the piers of the bridge were 


artially constructed before “ it had been discovered that 
it was impossible to build a granite bridge in accordance 
with the Act of Parliament, because there would not be 
sufficient headway between the river and the bridge ?” 
In other words, it was found impossible to form the 
centering with a headway throughout, as required by the 
Act. That depends to a great extent upon the material 
of which the centering consists. In the new Kew Bridge, 
recently described and illustrated in our columns, the 
difficulty was surmounted by using steel centres. 


A NEW RAILWAY ACROSS CANADA, 


Ir is announced from Montreal that arrangements, 
financial and political, have been completed for the con- 
struction of a new railway, 4ft. 8fin. gauge, across Canada. 
It is not possible to say with any precision what the trace 
of the line will be, because full information has not yet 
reached this country. Indeed, we think it quite possible 
that as yet no final surveys have been made. We are 
told, however, that the line will generally pass through 
the southern portion of Canada, with one exception, 
namely, that it will begin somewhere in Northern 
Ontario on the east, and thence, curving to the south, 
will traverse Manitoba, Saskatchewan, Assineboia, 
Alberta, and, entering British Columbia, will terminate 
on the Pacific Coast. So far, North Bay or Crohenhurst 
are spoken of as the eastern terminus, and either Bute 
Inlet or Port Simpson on the Pacific. The line is to be 
of the highest possible quality, with steel bridges. It 
will traverse very difficult country in the Rocky Moun- 
tains district. 








AMERICAN INDUSTRIES. 
By A Lasour LEADER. 

We have received the following letter from Mr. George 
N. Barnes, Secretary of the Amalgamated Society of 
Engineers, and an influential member of Mr. Mosely’s 
Industrial Commission :— 


Sir,— 

I have been but six days on the American continent, 
three days having been spent in Canada and three in the 
United States, and I must therefore write with due 
reserve, inasmuch as I have covered but a fraction of the 
ground which it would be necessary to get over before 
committing myself to a final and reliable judgment in 
regard to the comparative conditions in this and the old 
country. 

But in so far as a record of first impressions may be 
of service, I gladly offer a few lines. 

America, then, strikes me as a country of vast natural 
resources, and Americans as a people of flambuoyant, 
not to say braggart, spirit, determined at all costs to 
exploit these resources. I write these lines in the open 
air by the edge of the Niagara Falls, in brilliant sunshine 
and a temperature of about 60 to 70. The ceaseless roll 
of the waters, the moving milky-like fringe over the huge 
rocks, and the clouds of spray from the dark and placid 
pool below, form a magnificent manifestation of Nature 
calculated to appeal to one’s deepest feelings, but to the 
typical Yankee it represents, I think, only so much 
horse-power. 

I have already seen the stream of immigrants into 
Canada, I have seen the black helot here in the States, I 
note the presence on both sides of the border of large 
numbers of Italians and French and other Continental 
outlanders, and I am inclined to think that they are 
welcomed here only as so much raw human material to 
be used up without the slightest regard for human rights 
or obligations. In short, there appears to be here, not 
one, but several rigid lines of division between classes, 
and those in the lower strata in the social scale stamped 
with the seal of racial, as well as economic, inferiority. 

One thing, however, I have noted, somewhat flattering 
to the Britisher, and that is the respect, and even 
tenderness, felt towards the “old country.” Let me give 
an amusing instance :—On reaching my hotel the other 
night I was told that there had been a caller, and on 
inquiring as to the identity of the person whose name 
was inscribed upon the card handed me by the darkey 
porter, he said he presumed “the gentleman was from 
the old country.” 

Great Britain is the “old country,” and Britishers are 
for the most part near the top. The first workshop I 
visited was found to be managed by a man from Man- 
chester, in the second a Scotchman was foreman, and the 
third was controlled by a Crewe engineer. 

American cities have a spread-out, untily, and, in some 
respects, a shoddy appearance. Many of the buildings 
and all the fencing are of wood, and very uneven in 
structure and street line. There are also many streets 
badly paved, and the level crossings of the railways 
appear unsightly and dangerous. 

There is a legitimate enterprise, however, which our 
people might copy with advantage. Let me illustrate. 
I visited a very large railway shop, and I learnt that the 
company had decided to rebuild and re-equip. Since that 
decision had become known, the manager had, he said, 
een bombarded with catalogues of American machine 
toolmakers, but he had not heard from a single British 
maker, He preferred the British tool, he said, and 
thought it was the best, but he was not going to run 
after British makers. 

Or, take the Lackawanna Company, of Buffalo. They 





are building there—spite of the Steel Trust—-a steel plant 
which is to be, we are told, the most complete in the 
world. Forty million dollars are being invested a 
thousand miles from the ore fields at the top of Lake 
Superior, and some two hundred miles from the nearest 
coal supply. The cost, I may say, is over a pound per 
ton of ore at Buffalo, where it is expected there will be 
turned out one-tenth of the whole output of the States. 

In regard to labour conditions and standard of living of 
engineers, I should say that, on the whole, there is but 
little difference between this and the old country. Wages 
are higher, and so is cost of living, and the one appears 
to vary with the other. In Canada cost is less—and so 
are wages—than here. 

In the States wages are, I believe, a little over one 
shilling per hour, except in the large railway. shops, 
where they run lower; but still this is 50 per cent. 
higher than at home. But, on the other hand, rent and 
clothing are much more costly. Here in Niagara a 
workman’s house costs 15s. per week, and an ordinary 
suit of clothes, which in England would cost £3, will 
cost from £5 to £6. As to whether cost is on the 
inerease or not, I have not yet had an opportunity to 
ascertain. The hours of labour of the engineers are 
about fifty-four to fifty-eight per week, and are tending 
downwards. 

I have seen but little evidence of that “ strenuous life ” 
of which we have heard so much from the British 
sensational journalists. The machinist here, so far as I 
have sampled him, works no harder, and I question if he 
works so hard, as the Britisher. In fact, it seems to me 
that the “strenuous life” is here reserved as the prize 
of the bottom dog. 

The power stations are extending and multiplying here 
about the Falls. When works at present in course of 
erection are complete, the power taken from the river 
will be equal to 400,000 horse-power. We visited one to- 
day where there are eleven generators, each of 5000 horse- 
power, or equal to 55,000 horse. The water is taken from 
an intake cut at right angles with the river about half a 
mile above the Falls. The turbines are in a pit 135ft. 
deep, and are connected with the generators on the ground 
floor by shafts, each one, with shafting and generator, 
weighing 64 tons and revolving at 250 revolutions per 
minute. The body of water is 9ft. diameter, and is led 
into the turbine in such a way as to keep the whole 
weight in equilibrium. The outlet is through a tunnel 
into the river just below the Falls. Altogether the place 
is well equipped, but no better than, say, Glasgow power 
station, in the old country. The difference is that, 
whereas in Glasgow the power is obtained only after the 
consumption of coal, here it is had for the taking. There 
is a fall of 50ft. per mile in the river above the Falls ; the 
Falls themselves are about 168ft. deep. From the point 
of intake to the outlet there is a difference of 200ft. in 
the water level.—Yours sincerely and in haste, 

Niagara Falls, N.Y. Gero. N. Baryes. 








MR. F. W. WEBB. 





Ir is announced that Mr. F. W. Webb has resigned the 
position of chief mechanical engineer to the London and 
North-Western Railway Company. The statement is not 
strictly true. After fifty-two years of hard work Mr. F. W. 
Webb has suggested to his directors that. he is desirous of 
retiring from the position of chief mechanical engineer of 
the London and North-Western Railway. But the date 
of his withdrawal from active service has not been fixed, nor 
has the name of his successor been mentioned. 

Mr. Webb entered Crewe Works in 1851, eight years after 
they were established, as the pupil of Francis Trevithick, the 
son of the Trevithick. He was appointed chief draughtsman 
in 1859 and works manager in 1861. Five years later he 
resigned, and went to the Bolton Iron and Steel Company’s 
works as manager, and there acquired an experience which 
was of much value to him and to the London and North- 
Western Company. In 1871 he returned to Crewe. During 
the years which have since elapsed the population has risen 
from 18,000 to over 40,000, and during that time he has built 
at Crewe about 4000 locomotives. 

Mr. Webb has been much more than locomotive super- 
intendent of the line, with its 3000 engines. He 
early saw that there were great possibilities at Crewe. 
Mr. Ramsbottom developed the manufacture of all the 
varicus ‘‘parts’’ in use on the railway. He invented the 
duplex hammer still in use at Crewe, and various other 
devices for working in iron. Mr. Webb introduced the 
Bessemer process. To him is very largely due the use of cast 
steel driving wheel centres, instead of the forged centres 
formerly universally used for passenger engines, cast 
iron being used for goods engines. Mr. Webb invented a most 
ingenious method of casting these centres, the mould being 
caused to revolve at a high velocity while the metal is being 
poured, the centrifugal effort imparting great soundness 
and density to the casting. He also invented, not only a 
stamped steel sleeper, but the complete machinery for 
producingit. Points and signals he also improved ; in fact, it 
would be difficult to name any department of railway 
engineering in which he has not laboured to advantage. 

In his own special department he devoted attention to 
reducing the cost and increasing the efficiency of locomotive 
engines. He was the first to make steel boiler shells, which 
have been quite successful, although he has not found steel 
nearly so good a material as copper for fire-boxes. It was 
said that at one time he was turning out passenger engines 
and tenders with 17in. cylinders, 24in. stroke, at a cost of 
£1800 each. 

At an early period he became a convert to the compound 
system, and invented his now well-known three-cylinder 
engine, with a single low-pressure cylinder between the 
frames actuating a leading pair of driving wheels, and two out- 
side high-pressure cylinders turning the trailing drivers. The 
wheels are not coupled in any way, and the cylinders settle 
matters among themselves. Thus the trailing wheels may 
slip until sufficient back pressure has been got up, and then 
the low-pressure engine will take up the running. He began 
by turning an old Trevithick engine in 1878 into a compound. 
The result was so far satisfactory that in 1882 he built the 
Experiment, with 6ft. 9in. wheels, two 13in. high-pressure 
cylinders fitted with Joy gear,{and one low-pressure cylinder 





26in. diameter, the stroke of all being 24in. This was 
followed by other types of greater powers, and there are now 
running on the London and North-Western Railway seven 
types of compound engine. Those of our readers who wish 
for further information will find it in our own pages. We 
have illustrated and described from time to time nearly all 
Mr. Webb’s locomotives. Concentrated information in a 
very readable form may also be obtained from the little 
book, ‘‘The London and North-Western Locomotives,’’ by 
8. Cotterell and G. H. Wilkinson, published by the Holland 
Company, Birmingham. 

Although Mr. Webb took out many patents, he never 
received any royalties from the railway company, who, 
however, in recognition of his services, raised his salary from 
£5000, the sum paid to Mr. Ramsbottom, to £7000 a year. 
Mr. Webb’s withdrawal from active service will be regretted 
by thousands of men, many of whom have served the com- 
pany as long as he has served. 








YORKSHIRE MINERS’ ASSOCIATION. 


Mr. Bensamrn PickarD, who is secretary of the Yorkshire 
Miners’ Association, as well as president of the Miners’ Federa- 
tion of Great Britain, has issued his annual report to his con- 
stituents in the Yorkshire district. It is, as usual, a most 
voluminous document, and contains many points of 
considerable interest. We have heard a good deal in regard 
to the pit lads’ strike—‘‘ the tail wagging the head.’’ Mr. 
Pickard seems to blame the coalowners and managers for never 
having taken the trouble to maye these lads ‘‘ square up ”’ in 
their wages. The merit and age rises, he says, have not been 
carried out, but when the reduction of 10 per cent. was 
enforced, ‘‘ the lads poked about, and discovered that they 
had not been paid in accordance with their arrangements.”’ 
Mr. Pickard states that he found lads whom he calls men, 
from twenty to twenty-five years of age, who seemed to have 
been doing men’s work for lad’s wages. With these lads, so- 
called, he has no sympathy at all, because if they are fit for 
anything whatever, they are fit for doing men’s work, ‘‘and 
not merely for throwing dirt into the goaf.’’ Owing to the 
dispute with the lads, about thirty pits were stopped. The 
result was very serious, About 30,000 men were laid idle for 
several weeks, and the cost to the Yorkshire Miners’ Associa- 
tion alone exceeded £40,000. It is a pretty stiff price to pay 
for ‘‘ the tail wagging the head.’’ The amount spent on 
strikes during 1901 was £40,254 14s. 10d., of which amount a 
single colliery accounted for £13,619 3s. 1ld. Mr. Pickard 
warns the miners that the ‘‘strike mania, if not carefully 
watched, will prove destructive to the Association.’’ Adding 
last year’s amount to the £50,000 already spent this year, 
close upon £100,000 has gone in eighteen months, which 
means, he says, ‘‘ all the income being swallowed up, anda 
large sum of money besides, over £50,000 being withdrawn 
from the bank.’’ 

Mr. Pickard informs us that the output of coal for York- 
shire last year was 26,972,969 tons, and for the whole country 
219,037,240 tons. The large increase in the United States’ 
output he attributes to the number of surface and shallow 
mines found in that country. Inthe United Kingdom the 
average price of coal per ton during 1901 was 10s. 93d.; in 
France, 12s. 0}d.; in Germany, 8s. 10d.; in Belgium, 
13s. 113d.; and in the United States, 5s. 33d. From these 
figures Mr. Pickard comes to the conclusion that if the colliery 
owners of the United States make immense profits at 5s. 33d., 
then the English colliery owners must have made a great deal 
more in selling at 10s. 93d.perton. As for the future supplies 
of coal Mr. Pickard has no fears. Coal, he believes, will be 
found from sea to sea in this country, ranging from the surface 
to a depth of 1000 to 1500 yards, and he has no doubt that the 
mining engineers of this country, as time goes on, will be able 
to find means of getting this coal out with ventilation and 
other conditions secured as fully as they are now. He there- 
fore ridicules the idea of coal famines ‘‘ except as the result 
of strikes or lock-outs.’’ He thinks English people may look 
forward with confidence to seeing the house fires burning 
for the next thousand years, which will see several generations 
< ONG..- 











SIBERIAN COAL. 


THE question of securing an adequate supply of coal suit- 
able to be used as fuel by the Siberian Railway is being 
solved in a most satisfactory manner. In 1900, the coal 
produced in Siberia amounted to 320,000 tons, of which 
288,000 tons were used by the Siberian Railway. The output 
of coal has increased very rapidly, and this industry will be 
of immense importance at no distant date. As the coalfields 
situated in the neighbourhood of the great Siberian main 
line of railway are turning out to be very rich and extensive, 
the following official details are of interest. 

In the Government of Tomsk, the coalfield of Kusnezk, 
along the river Ton, is worthy of notice; it is 270 miles long 
and 70 miles wide, and contains coal seams of great thickness. 
The coal taken from the pits near the station at Sudshenka 
is especially good in quality, and in 1900 about 80,000 tons 
were produced. In the Government of Yenisseisk, in Central 
Southern Siberia, there are five coal deposits of practical 
importance ; these are near the village of Antropovo, in the 
Achinsk district, near the town of Kraasnoyarsk, on the 
rivers Katcha and Kemchuga, on the river Abakan, and along 
the Lower Tunguska. Further eastwards and in the Govern- 
ment of Irkutsk, the Balagan district has a good coalfield 
near the village of Cheremchovo, and in 1900 the coal worked 
there amounted to 80,000 tons. Other coalfields exist near 
the stations of Kutulik and Golovinskaya, and in the neigh- 
bourhood of Nizhni-Udinsk ; these mines have been exploited 
in part, and further concessions to work this coal are being 
made constantly. A supply of coal will be no less needed by 
Russia for the Orenburg and Tashkend Railway across a 
portion of the Steppes. In the Government of Akmolinsk, 
which is in the Kirghese Steppes of Russian Central Asia, 
there are good coalfields near Karakandin. In Semipalatinsk, 
in Russian Turkestan, coal is to be met with in the districts 
of Semipalatinsk, Pavlodar, Karkatin, and Saissansk. Of 
especial importance are the coalfields at Ekibas-Tus; this 
place is connected already with the river Irtysh by a broad- 
gauge railway 73 miles in length, and the coal is kteing 
worked by the Vosskressensk Company. 

Of all the coalfields referred to, the most important are 
those of Sudshenka, in the Government of Tomsk, in 
Western Siberia. The Sudshenka coal is not only of extreme 
utility in the case of the Siberian Railway, but it could 
become also of very great service to the mining industry of 
the Ural region, if only the cost of production and of 
transport could be reduced somewhat. 
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MULTIPHASE ALTERNATOR AND ENGINE, THE REPORTED RUSSIAN IRON TRUST. | the two parties arrive at an understanding. 





THE accompanying illustration represents a Ferranti, | 


Limited, engine, coupled to an alternator by the same makers. 
Both of these machines possess interesting features. The 


engine, as will be seen, is cross-compound, the alternator being 
All the working parts are 
enclosed, but splash lubrication is not depended upon, there 


placed between the two cylinders. 


being a complete system of forced oil supply brought about by 
means of a special form of pump worked off the engine. 
There are four valves—two steam and two exhaust—for each 
cylinder. The valve gear is an ingenious cam-worked device, 


with which our readers are well acquainted, and it runs at | 


half the speed of the engine. It is entirely enclosed in an oil- 
tight box. The governor is of the centrifuga] kind, and ofa 
type which Messrs. Ferranti have evolved. In place of the 
usual pin joints, knife edges and stirrups or plates are 
employed. 

The same type of engine is running continuously at Hollin- 
wood, where we have lately had an opportunity of seeing it at 
work. It drives a dynamo supplying power and light to the 


shops. The load, as can be imagined, varies considerably, but | 


the governor appeared to work with excellent effect. In fact, 
the running of the whole plant left nothing to be desired. 


This is the same type of engine which will drive the dynamos | 


for the London County Council tramways, the dynamos being 
constructed by Dick, Kerr and Co, These dynamos will be cf 





THE position of the Russian iron industry and the 
| machinery trade is of special interest at the present time, in 

view of the suggestions which are being made in favour of 

the formation of a general trust for the control of the former, 

and the proposals under consideration for a revision of the 

duties on machinery. It should, in the first place, be 

mentioned that an erroneous report has been circulated alleg- 

ing that a trust has actually been brought into existence, but 

the rumour is based upon a misapprehension of the actual 
| position of affairs. What has happened may be briefly 
recorded by stating that during the third week in October the 
representatives of various firms met and decided to establish a 
‘* syndicate ’’ in the form of a company, under the title of 
the First Russian Company for the Iron Trade for the purpose 
| of promoting the sale of sheets of a thickness of not less than 
| No. 25 Birmingham standard, other sorts of iron being 
included within the scope of the organisation, although 
occupying a considerably inferior position to sheets. To have 
constituted a real syndicate would have required the consent 
of the Ministry of Finance ; hence the combination was pro- 
jected as a company with a capital of 500,000 roubles, with 
the object of undertaking mainly the sale of sheets for the 
common account of the members and the regulation of their 
respective production. That some action in the latter direc- 
tion was deemed necessary is shown by the great dispropor- 


—————— 
outside rolling mills will now become exceedingly keen, unlegg 
It will 
| seen that whilst the syndicate will regulate the rode 

of its own members, and is for all practical purposes a common 
sales bureau for them, it does not control the whole industry, 
The comparative insignificance of the present syndicate 
| lends additional interest to the conference which was ‘recently 
held in St. Petersburg of representatives of State and privet, 
iron and steel and machinery works from all parts of Russia 
in order to discuss the position of affairs. The Conference, 
which was held at the Ministry of Finance under the Presi. 
dency of Privy-Councillor Kovaleffsky, referred to a sub. 
committee the question of considering a revision of the 
existing duties on machinery, the intention apparenily bein 
to suggest increases, in order to strengthen the already highls 
protected native works. The president, in dealing with the 
position of over-production in the iron industry, pointed out 
that the difficulty might be overcome either by continued 
limitation in the output, or by obtaining an increased con. 
sumption by extending the existing and providing new Dos. 
sibilities of sales. During the discussion which ensued, the 
opinion was expressed almost unanimously that there has 
been no diminution in the severity of the crisis due to over. 
production, but that it threatens to become of a permanent 
character. As a consequence, it was submitted that the 
Government should render assistance by giving increaseg 
and more rapid railway orders, which should be fixed for q 
period of three years, and be divided among the whole of the 





1500 kilowatts at 150 revolutions—a high speed for such large 
machines. This is by no means the only instance in which 
Messrs. Ferranti have supplied engines to be coupled to the 
dynamos of other makers. 

The combined plant more especially under notice at the 
moment has been supplied to the Wakefield Corporation. The 
alternator is of special design, so that it is possible to obtain 
400 kilowatts from either of the two phases, though the output 
of the engine is only sufficient for a normal load of 400 kilo- 
watts, and an overload equal to 500 kilowatts for two hours. 
It will therefore be seen that the alternator is really an 800- 
kilowatt machine, or of double the capacity of the engine. 
Its speed is 258 revolutions per minute, and it gives a pressure 


TWO PHASE ALTERNATOR AND ENGINE 


tion between supply and demand, the whole of the Russian 
works being capable of producing 25,000,000 poods per annum, | 
whereas the consumption only amounts to about 9,000,000 | 
poods. The twelve ironworks which have formed the syndicate | 
and have fixed their joint annual output at 10,000,000 
poods, are the following :—The Drushkovka, Dnéprovienne, 
Ural-Volga, Taganrog, Providence Russe, Nikopol-Mariopol, 
Makeievka, Usines de Briansk, Hartmann, Huta-Bankova, 
Ostroveeki, and the Wyksnerski. This list represents nine | 
works in South Russia, two Polish works, and one in the | 
Moscow district. - The first step taken by the syndicate was | 
to advance the prices of sheets to 1°30 roubles, as compared | 
with a previously existing rate ranging from 1-12 roubles to | 


works. In this connection it is specially noteworthy 
that the representatives of the works in the south of 
Russia and the Ural and those of the State establishments 
all contended that general measures for an increase in the 
consumption do not promise to be a positive success, but 
that in their opinion the only effective remedy lies in a 
continued restriction in the production. It was therefore 
suggested that this object could be specially attained by the 
formation of a general syndicate or trust of the whole of 
the private works in Russia. A preliminary step has 
already been taken in this direction by the constitution of 
the sheet syndicate, or company, previously referred to; but 
regret was expressed by various representatives that so many 


of 2200 volts per phase, the frequency being 60 per second. | 1°20 roubles. The formation of the combination was regarded | large works have refrained from participating in the enterprise, 
The exciter is driven by ropes from a pulley on the main crank | from the first with scepticism in St. Petersburg circles, and | the success of which can only be assured by the co-operation 


shaft. 








THE RatLway CLus.—At the usual monthly meeting of the 
Railway Club, held at the head-quarters of the Club in London on 
Tuesday, 18th instant, the chair being occupied by the vice- 
president, a long and exceedingly interesting lecture was delivered 
by the president, Rev. W.J. Scott, B.A., on the subject of ‘‘ Time- 
tables, Scientific and Otherwise,” which was received by a nu-1erous 
gathering of members with marked appreciation. Additional 
interest was added to the proceedings by the presence of Mr. C. 
Rous-Marten, who spoke at some length on the subject. Fol'owing 
a discussion, the meeting terminated with the usual vote of thanks 
to the lecturer and chairman, 


| when it is borne in mind that the twelve ironworks in question | of all. 
| only form a portion of the trade, it is easy to understand the | under which Government contracts are placed, and eventually 
| doubts manifested as to the possibility of the scheme being | decided to present a petition to the Ministry of Finance in 


successful in its present shape. That these apprehensions 
were well founded is proved by the attitude adopted by the | 
rolling mill owners in the Ural district in the first week in | 
November. These firms, who are not represented in the | 
syndicate, and who apparently did not receive any invitation | 
to join it, then announced their intention of selling sheets at | 


The conference proceeded to discuss the conditions 


favour of an alteration of the regulations which have been in 
force for sixty years without revision. Before resolving to 
do so it was pointed out that the present conditions are 
antiquated and extremely oppressive, and as an instance it 
was mentioned that whereas the fiscal authorities do not 
require deposits in the case of foreign orders, but make pay- 


from 20 copecks to 25 copecks per -pood cheaper than the | ments on account, these privileges are denied to Russian 


syndicate prices, or, say, 1°05 roubles to 1°10 roubles per | works. 


The conference further referred to the activity 


pood. This is a lower quotation than has previously been | displayed by the provincial authorities in supplying the 
known, and the competition between the syndicate and the | farmers and peasants with goods, and it was suggested that 
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ties should be allowed credits for the purpose of 
nabling the sale of machinery and tools to be effected on easy 
pe ments extended over a long-period for the benefit of the 
acricultural population. ’ 
“The return, which will shortly take place, of M. de Witte, 
e Russian Minister of Finance, to St. Petersburg, may 
erhaps result in the elaboration of a scheme or means for 
dealing with the critical condition of affairs as a possible out- 
come of the recent conference. On one point, however, there 
would appear to be no doubt, namely, that relating to the 
Government orders for railways, for it is reported that nine 
stee! rolling mills have just been entrusted with the supply 
of all the State requirements in the matter of rails, &c., 
for the ensuing year at the price of 1°25 roubles per 
pood. Six of the works are situated in South Russia 
and four in the Ural region, and in deciding the contracts the 
Government is said to have plainly intimated that it declined 
to accede to the request made for a division of the orders 
among all the metallurgical works. This decision apparently 
sattles one of the points raised at the conference, and it is 
highly improbable that the suggested syndicate of the whole 
industry will be brought into existence. The Minister of 
Finance is not in favour of syndicates or trusts, the establish- 
ment of which would first require his approval ; but even if he 
were to change his opinion for once, and approve any such 
combination, how would the latter be formed? Would it 
include both the tottering works and those which still retain 
vitality, or would the former, as was suggested at the con- 
ference, be allowed to succumb. The whole position is so 
involved that any prediction as to the ultimate results is 
entirely out of the question at the present moment. When, 
however, the next Russian loan comes along, the prospects 
may be brighter, provided that more official consideration is 
shown to a larger number of works than obtains under 
existing conditions. 
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CONSOLIDATION ENGINES FOR THE NOR- 
WEGIAN STATE RAILWAY. 


Test new consolidation engines are required for service 
on the heavy gradients of 1 in 60in the locality of Ofoten, 
soptentrional Norway. The rails on this division weigh 81 lb 
to the yard, and are, of course, of the usual flanged section. 
The curves here have a radius of 975ft. on the main lines, and 
590ft. in sidings, which is allowed for in the lateral play of 
Sin. on each side of the second and fourth driving axles, and 
of 2in. for the leading truck wheels, the movement of which 
is controlled by springs in addition to inclined planes working 
in oil on the axle-box crowns. The engine and tender together 
weigh in working order 107 tons. The adhesive weight 
beneath the driving tires is 62 tons, and there are 10 tons 
below the leading wheel tires, or 72 tons in all. The eight 
coupled drivers are 4ft. 1din. diameter, and have a wheel base 
of 13ft. 84in., and the total flexible base is 21ft. 11fin. The 
povy wheels are 39in. diameter. 

The high-pressure cylinder has a diameter of 21in., and 
the low-pressure of 32}in. The piston stroke is 25jin. The 
boiler pressure is 1744 1b., and the maximum theoretical 
tractive effort 25,300 lb. The slide valves are balanced— 
Borries’ arrangement—and the blast nozzle is 6}in. diameter, 
and also calculated according to Von Borries. The chimney 
has a maximum inside diameter of 20jin. It is finely cast 
with a hollow bead around the cap, which stands 14ft. 1jin. 
above the rail. 

The steel boiler has amaximum inside diameter of 5ft. 6Jin., 
and its barrel has a length of 13ft. 11}in. between the tube 
plates. There are 273 tubes of 2in. outside diameter. The 
snoke-box tube plate is circular, but the smoke-box has a 
dropped bottom as in English locomotives. Its large diameter, 
close upon 6ft., has been contrived by the introduction of a 
thick forged hoop over the outside end of the forward barrel 
ring. It has a length of 5ft. lin., and is fitted with spark- 
arrester and a trapped cinder shoot underneath. 

The coal to be used will probably be English, and the grate 
area allowed therefor is 29°8 square feet, in a short and wide 
box standing above the frames. The grate itself is 4ft. 5in. 
wide by 6ft. 8gin. long, and the outside width of the fire-box 
at the bottom is 5ft. fin. 

The inner fire-box is of copper, with straight sides slightly 
tapered in towards the top. The inside corners of the large 
outside shell are braced to the boiler head by the very unusual 
system of vertical rows of short palm stays. 

The total heating surface is 1912 square feet, of which 126 
square feet are derived from the fire-box, and 1786 square feet 
from the tubes. The axis of the boiler is pitched 8ft. S}in. 
from the rails. Of boiler mountings there are, behind the 
steam dome, two 34in. Coale muffled pop valves ; a domed 
sand box of American pattern, with compressed air ejector ; 
on the running boards is a Friedmann oil force pump for the 
valves, and worked from the crosshead of the low-pressure 
+ era the cylinder steam packings are the United States 
Metallic, 

In the cab there are three Friedmann injectors, a Haushiilter 
Speed indicator and recorder, actuated from an arm on the 
right-hand end coupling-rod, two Nathan sight-feed lubri- 
cators, and the regulator handle is of the low reach type, 
resembling an articulated parallelogram. 

_The driver is given a suitable command of the road by raising 
his f otboards to a considerable height above the footplate, and 
the windows of thecab are of thesliding pattern, asin American 
locomotives. The fireman has access to the running board 
by a door in the right-hand side of the cab. The width of the 
cab is 9ft, 10in.; length along roof, 8ft. 8in.; height, 13ft. lin. 

The Westinghouse brakes with which the locomotive is 
equipped act upon the driving wheels and tender wheels. 
There is also a hand brake for the tender and a special 
Steam brake for the engine. The cylinders of the latter are 
bolted to the frames, under each side of the cab, and act 
directly upon a cross shaft with two massive vertical arms. 
All the rods of the motion are channelled, and of very finely- 
designed proportions. The guide for the valve spindle is of 
box or double [{ ] section, and the spindle end has a large 
Working surface. As it is arranged, the vertical or advance 
lever of the Walschaerts’ valve gear lies in the same vertical 
plane as the valve spindle, thus avoiding twisting strains in 
the motion. 

Toc engine can be worked single expansion whenever 
ae “°ssity presents, provided that the reversing gear is nearly 
4° one end or the other of full valve travel. This is effected 
by linking the reversing gear toa steam valve, which is opened 
automatically whenever the cut-off exceeds 70 per cent. of the 
piston stroke. The same arrangement is fitted to the two- 
cylinder compounds of the Nord-Ost Bahn of Switzerland, 
and appears to be very reliable in service. Engines so 
equipped can be distinguished at a distance from those with 
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purely automatic intercepting valves by the rapidity of the 
exhaust suddenly lessening to half speed and becoming 
inaudible or invisible. 

With the heavy coal trains to be handled by this locomotive, 
an automatic compounding valve would have had the effect of 
enfeebling the machine at the start. The valve of the Nor- 
wegian engine is located in front of the high-pressure—right- 
hand—cylinder. 

Each cylinder has, as in many compound locomotives, a 
safety-valve to front and back covers, an air valve for each 
cylinder, and a relief valve on the receiver. 

The whistle is of the Swiss type, globular form, giving a 
deep note. 

The attachment of the fire-box to the frames is by means 
of double [] clasp brackets for retaining the sliding plate 
bolted to the fire-box. Their rubbing surfaces are lined up with 
bronze, and are lubricated from below by oil cups fixed under 
the sliding plate just mentioned. 

Both engine and tender are sheathed with ‘‘ Russian ’’—? e., 
German—blued plate, and this, with the motion and the sides 


of the tires, all bright-finished, gives the engine a splendid | 


appearance, and highly creditable to the builders of 
Winterthur, who designed it from a detailed description or 
specification given by the chief of motive power of the Nor- 
wegian State Railways. 

The first locomotive of the series was sent south from 
Winterthur to be tested upon the St. Gothard Tunnel gradients 
of 1 in 40, under the superintendence of Mr. Paul Hoff, of the 
Norwegische Staatsbahnen. 

The trials, carried out with a moderate load for such a 
powerful machine, proved very satisfactory for an entirely new 
type, and without incident other than a slight heating of the 
pony truck axle-box. 

From Erstfeld, where our view was made, the locomotive 
went under its own steam to Antwerp, whence it was shipped 
to Christiania. 








OUR RUSSIAN VISITORS. 





Tue Russian fleet which has just arrived in English waters, 
and is at Portland, is singularly interesting as a squadron. It 
is unique, in that it is a twentieth-century fleet; that is to 
say, each of its six units has been launched in the nineteen 
hundreds. This is another way of saying that it isan entirely 
modern squadron ; and though the saying that every year 
since completion reduces a warship’s efficiency—as compared 
with newer types—from 5 to 10 per cent., may be more of a 
happy phrase than a cold fact, yet it isin essence true. It is 
true also that a single ‘‘ lame duck ’’ reduces the efficiency of 
a squadron. So, when it reaches its destination, will the 
Russian squadron be reduced, but meanwhile it is entirely 
modern. 

It is also peculiarly cosmopolitan. The Retvizan is 
American-built, having been turned out by Cramp, of Phila- 
delphia. The Bogatyr hails from Germany, where the Vulcan 
Company, of Stettin, built her. Denmark contributes the 
Boyarin—a species of immature Novik. The other ships are 
Russian built, but Krupp and Carnegie have furnished 
armour, while the guns are of French extraction. Built at 
Abuchoff though most of them are, Russian guns have long 
since ceased to bear any Russian hall mark, and from muzzle 
to breech they are the famous Schneider-Canet guns. Nearly 
every nation except our own has, therefore, had a prominent 
partin finding the material forthe Russiansquadron. Not, how- 
ever, that we areentirely unrepresented, forthe Barr and Stroud 
range-finder finds a place in the Russian navy—the sole bit of 
British manufacture that Russia has not managed to ‘do 
without.’’ Now that a fleet of hers is visiting English waters 
more or less officially, perhaps the ‘‘ doing without ’’ British 
manufactures may cease. 

Most of the ships have been very fully described in our 
pages, the Pobieda especially. The flagship Retvizan, too, 
we have dealt within the past. It suffices here to recapitulate 
that she is between 12,000 and 13,000 tons displacement, 
carries the usual armament of four 12in. and twelve 6in. 
guns, and has the speed of about 18 knots on trial. In 
armour there is the inevitable 9in. belt, topped by an upper 
5in. one. Above that she is peculiar, and, we confess, a little 
difficult to understand. The four main deck guns on each side 
are behind a continuous battery wall din. thick, sponsoned in 
each case, but so placed that there is no end-on fire. Indeed, 
by curving in where in most ships it curves out, this battery 
seems designed to avoid an end-on fire—certainly a peculiar 
disposition. It is, perhaps, intensely practical, for the main 
deck ahead fire is probably of more use on paper than else- 
where. Still. cases in whichit might be useful can be conceived, 
and the deliberate restriction is remarkable. 

The Bogatyr is the best of the cruisers, though we do not 
like the twin system on which her fore-and-aft guns are 
mounted. She is of special interest, in that the design is 
being duplicated in Russia. The Pallada and Aurora are 


ships it is hard to appreciate. Though a little heavier than 
the Bogatyr, their 6500 tons allows of no vertical armour ; 
they carry but eight, against the Bogatyr’s twelve 6in. guns ; 
and, finally, they attain but 20 knots against the 23 of 
the German-built vessel. All they do is to carry @ 
little more coal, but as they have Belleville boilers this is 
not likely to last them long. Both are reputed ‘ coal- 
eaters.’’ 

The Boyarin is simply a Novik—a vessel our readers are 
| by now quite familiar with. The difference is that she is 
some two knots less in paper speed, and has a poop instead 
of the cut-down after part of the Novik. The principal 

int of interest in her is that she is Denmark’s first sample 
of shipbuilding for a foreign Power, and she appears suf- 
ficiently successful to enroll Denmark amongst the ‘ ship- 
market nations.”’ 








DOCKYARD NOTES. 


‘‘ Kuak1’’ has been discarded for German torpedo craft as 
a result of the last manceuvres. 





Tue Russian battleship Osliabia, sister to the Peresviet, 
has made 15,053 indicated horse-power, 104 revolutions, and 
18-33 knots on trial. Consumption about 3 lb. per indicated 
horse-power per hour! If the Belleville does nothing else it 
certainly burns coal in Russia. However, our Bellevilled 
Vengeance burned only 1°51b. on her full-speed trials, soperhaps 
it depends on the men below as much as on the boilers. But 
given astoker likely to waste coal, the Belleville is a first-class 
| medium for him. 





A NEw Swedish battleship of the Aera type is projected. 

| The new ship will be a little larger and carry two Sin., eight 

Gin., instead of two 8in., six 6in. Unlike any Swedes recently 

constructed, the new ship will carry her 6in. guns in pairs in 
turrets—French fashion. 


Tue Russian cruiser Bayan at Toulon made 17,400 indi- 
cated horse-power and 22 knots speed. The contract was 
16,500 indicated horse-power and 21 knots for twelve hours. 
The Boyarin on trial did 20,000 indicated horse-power and 
23-45 knots—according to report ; but as the indicated horse- 
power contract is usually given at 11,500, there must be some 
error somewhere. 





Tue Good Hope has gone with Mr. Chamberlain, and the 
special artist and special photographer have had a gay time, 
owing to the unexpected action of the Admiralty in quietly 
colouring the ship grey. The number of colour-blind people, 
and cameras that are colour-blind, seem greatly on the 
increase, to judge by all the black Good Hopes getting ready 
for Mr. Chamberlain that have appeared during the last few 
weeks. 





Some alterations have been made in the plans of the 
United States New Jersey type. They are, however, only of 
a minor nature, and chiefly connected with hoists and 
bunkers. 





Tue United States battleship type Louisiana, to be built 
some time in the future, is now ‘‘ 16,000 tons.’’ The dis- 
placement varies about once a month. We cannot but feel 
that the Americans are hardly wise to project their ships so 
seriously so far ahead ; by the time this ship can be laid down 
all sorts of new things may have come in, and the present 
designs be but waste paper. Also, this designing ahead has 
the disadvantage that popular interest in the vessel is lost 
before she is begun. Few of the New Jerseys have yet apy 
existence, but already people are weary of them. Popular 
interest is an important thing to keep up in these democratic 
days. 





Tue Polyphemus has gone from the effective list of the 
Navy. 





THE destroyer Zephyr has gone aground in the Channel 
Islands, but the matteris not apparently serious. Navigation 
in these waters is very difficult, and the wonder, perhaps, is 
that so few boats touch ground. 








THe progress made by the Manchester Ship Canal 
is highly satisfactory. Last month’s revenue, according to the 
official return, was nearly £5400 larger than the revenue for the 
corresponding month last year, an increase of more than 20 per 
cent., whilst the total revenue for the ten completed months of this 
year was over £282,000, or £36,600 more than was earned during 
the first ten months of 1901, an increase over the whole period of 


almost 15 per cent. There is every prospect that the Cana 


| receipts for the current year will approach £350,000. 
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OIL MOTOR CARS OF 1902.* 
By Captain C. C. LoncrmpGE, Member, of London. 
(Continued from page 503.) 

Brakes.—Invention is still busy with this important detail of car 
construction, and there is yet room for an improved brake, perhaps 
hydraulic, pneumatic, or magnetic. Several makers are abandon- 
ing hand brakes on the driving wheels ; and, in the author’s opinion, 
the step is a wise one. The substitute mostly takes the form of an 
inside expanding brake acting ~on the inside of a special sprocket 
ring. Messrs. Charron, Girardot et Voigt, have introduced an 
expanding collar inside a drum on the wheel. The Canstatt 
Daimler use a powerfully built expansible ring clutch, acting within 
an annular flange, secured to the road wheel, as part of the 
sprocket. Messrs. James and Browne employ a double-acting 
brake, having two cast iron slippers acting on the inside faces of 
the sprockets, Fig. 23. Another form of brake is the French 


Fro. 23. 
Rear Wheel Brakes (James and Browne's) 





A, distance rod, E sprocket wheel and brake drum; C stationary member attached to frame at D 
J lever operating the brake blocks at B B. 


Rassinier, which substitutes the grip of rollers—rolling friction— 
for blocks—sliding friction—on an annular ring affixed to the rear 
wheels, Fig. 24. It is said to be impossible to fire the brake or 
affect its grip by grease. The water-cooled hand brake on the 
differential, and occasionally on the countershaft as well, shows 


Fic. 24. 
Brake ( Rassinier). 


/ 














A, annular ring attached to hub or spokes; C C lever fulerumed on shaft E 
and pressing rollers D D against the brake ring surface. 


no alteration. Neither of these positions are commendable. In 
almost every case operating the foot brake withdraws the clutch, 
and in some cases throttles the motor. 

Axles,—It isa strange thing that no English firm appears 
capable of turning out motor-car axles of quality and accuracy 
equal to the production of French and Belgium firms. The 
Wolseley Company, as might be expected, make their axles from 
Vicars special axle steel, but other leading firms import largely 
from foreign makers. An inquiry to one of our large forging firms 
for an explanation of this fact elicited the reply that there 
appeared to be nothing in the material itself to differentiate it 
from the steel of this country, and that if any superiority existed 
it must be due to a method of hammering, which was more or less 
a lost art in England. The author, after visiting the French 
factory and seeing their methods of manufacture, advised a firm 
of English manufacturers to import a few leading hands and start 
home manufacture ; but the advice was not followed, and so far 
the trade is allowed to remain in the hands of the foreigner. The 
employment of weldless steel tube or hollow-bored axles, which is 
the latest development, ought to suit British makers, and if this 
type of axle proves successful British-made axles ought to be found 
on every car. 

Springs.—The same remark as to the superiority of the foreign- 
made article applies to motor-car springs. The firm of Lemoine 
et Cie. have a special reputation for such goods. For the purpose 
of more closely studying their process, the author visited their 
works, as also the Paris establishment of Messrs. Rothschild. 
Although naturally reticent, Messrs. Lemoine stated that the 
spring steel they used was a special brand made exclusively for 
their use by Messrs. Holtze, of Unieux, Dept. Loire, the metal 
containing manganese and a certain percentage of silicon. Every 
spring was tested before delivery, aul the tests witnessed by the 
author showed excellency both as to quality and make. By far 
the majority of the springs used by French makers are of the 
Grasshopper type, fairly broad, flat and long. Length is a point 
on which both Messrs. Lemoine and Messrs. Rothschild lay stress. 
The choice of spring dimensions naturally depends on séveral 
factors :—The horse-power of the car; the weight of the car; the 
length of the car ; the speed of the car ; the elasticity desired. 

Generally speaking, springs should not be less than one metre in 
length, preferably more. For light cars they should show when 
loaded a deflection of 15 mm. to 30 mm. for every 100 kilos. of dead 
weight. In heavy cars the deflection may be as low as 12 mm. to 
3 mm. per 100 kilos. of dead load. The customary method of 
application is to support the frame on springs ; but in the Rothwell 
light car, built by the Eclipse Machine Company of Oldham, the 
body is carried by springs on the frame, and the vibration is said 
to be reduced. In a few cars a cross spring is added to the side 
springs, and this no doubt tends to break the periodicity or rhythm, 
which, occurring in any one system of springs, may accumulate to 
——— swaying. Though not in use, numerous patents 
describe spiral springs for automobiles, and there seems no 
articular reason why they should not be employed, especially for 
eavy drays, &c. With the object of saving the springs and 
preventing the wheels from jumping from the road at high speeds, 
pneumatic buffers form a new feature in the 80 horse-power Mors 


Paper read before the Institution of Mechanical Engineers. 


ear raced by Fournier in the late Gordon-Bennett Cup competition. 
A pneumatic cylinder is fixed to the frame, above each front 








Fig. 25—MORS PNEUMATIC BUFFER 


spring, while the piston-rod is attached to the axle, Fig. 25. Above 
each rear spring, two pneumatic cylinders or dashpots are 
similarly fixed. Endeavours have been made to save the motor 
also from jar, by rubber suspension buffers, as illustrated, Fig. 26. 


Fig. 26. 
Method of attaching Motor to an 
Angle Frame, by Rubber Buffers. 
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With a flexible drive and flexible pipe connections, the plan might 
be serviceable. 

Frames.—Most makers are now using a longer wheel base and a 
broader frame giving greater space for large roomy bodies. Where- 
as until very recently the engine and mechanism were usually 
carried on an underframe, and deflection provided for by universal 
joints on the shafts, &c., the most recent practice, illustrated in 
the 40 horse-power Mercedes Simplex car, dispenses with the 
underframe and universal joints, and carries engine, bearings, gear, 
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&c., on the main frame, which is braced and stiffened for the 
purpose, Fig. 27. 

As regards material, car frames are mostly of armoured wood, 
then stiffened or backed by girder-shaped steel plates. For the 
recent Paris-Vienna race, Messrs. Charron, Girardot et Voigt forced 
the square section wood into thin weldless steel tubing, which takes 
the same shape, and fitting tightly to the wood is stated togive, 
as it is likely to do, greater rigidity than the other method. In a 
few cases, asin the new De Dion light car and in the Humber 
10 horse-power car, a tubular frame is used ; in this latter case pro- 
bably sigs to the great familiarity of the company with this class 
of work. 

Inhbrication.—In this respect, there is nothing very new or note- 
worthy. The innumerable toy grease-cups that used to adorn 
the mechanism of cars have been replaced mostly by sight drop- 
feed oil lubrication. In a few cases, the pes Hc Be forced or 
circulating pump lubrication is employed. In the Wilsen and 
Pilcher car, this excellent system is used throughout, the oil being 
drained back, filtered and re-used. In the 35-horse-power Mercedes 
car, lubrication of the engine, engine bearings, and change-speed 
gear, is provided by an oil pump, chain-driven off the half-time 
shaft. Inthe 20 horse-power Maudsley car, the engine shaft is 
extended forward, and by means of worm gear, arives two barrel 
pumps fixed on the frame. In both cases the oil returns to a 
reservoir and is filtered for re-use. All pumps, whether for oil-or 
water circulation, should be gear-driven. 

Change-speed gears are generally run in oil; and crank shaft 
lubrication is of the splash-collecting cup or ring type. A very 
usual method of crank lubrication in modern high-speed steam 
engines, is to fill the crank chamber with water to a depth covering 
half the crank-pin on the down-stroke, floating oil on the top. 
This plan has two advantages. The churned oil and water furnish 
better and more ample lubrication than oil alone, while the gradual 
evaporation of the water prevents the temperature rising over 
212 deg. Fah. It would be worth trying the same plan for motor 
cranks, Provided, which with the’piston fit and temperature does 
not seem likely. that water did not find its way into the combustion 


=—=—_—_—_=—=—=:’ 
cool the piston and cylinder walls, whilst at the same time rovid 
should 


a volume of lubricant enabling the engine to run safely nd 
oil supply temporarily fail. It is unnecessary to add tliat the em, 
chamber must communicate with the atmosphere by pipe or 
wise.* So far as the author knows, the Duryea car is the Only mak, 
that sensibly provides oil-pad lubrication for the pins of the driyj - 
chains, mg 

There is rather an interesting question as to the temperat 
which bearings may be allowed to attain for maximum efficiene’ 
The following figures recorded in the — Uhland’s Techn} / 
Rundschau represent the result of certain German experiments 
The running conditions remaining the same, the friction decreased 
with the increase of the bearing temperature, up to a certain point 
in the following proportions :— 

Temperature in deg. Cent. .. .. £9 49 G64 82 93 45 
Friction in Ib., English .. -- 80 7:5 6-0 5:0 6.5 7.9 

At 82 deg. Cent. the friction is a minimum, it then begins to 
increase ; at 115 deg. Cent. it is still 1 lb. less than at 29 deg. Cent, 
Warm, though not hot, bearings therefore appear to be advan, 
tageous. There is also another interesting point that so fara pears 
to have escaped the attention of the chemist and the engineer—the 
effect of lubrication on charge firing. At certain temperatures anq 
pressures, trouble is experienced by premature so-called automatic 
firing of the petrol mixture. It has been stated, and by authorities 
of standing, that petrol charges cannot be compressed 10 much 
over five atmospheres without risk of premature firing. What this 
represents in temperature is difficult to say with accuracy, since ong 
factor—the working temperature of the cylinder wa!l—has not 
been determined. Owing, however, to the thinness of the meta] 
and the steepness of the heat gradient, it is probable that no great 
difference exists between the mean temperature of the inner and the 
outer skin, and that the mean temperature of the whole c msequently 
is not greatly in excess of that of the jacket water. Although no 
temperature measurements seem to have been taken, certain 
considerations would appear to fix this temperature at from 200 deg, 
to 250 deg. Fah. Assuming therefore the incoming charge to attain 
this temperature, and then by further compression to 75 lb, to 
receive an additional rise of 374 deg. Fah., its final temperture wil] 
be from 574 deg. to 624 deg. Fah., which would stand as the critica} 
point of automatic ignition, The principle and fact of ignition by 
compression is so well established in the minds of engineers that, 
for example, Messrs. De Dion and Bouton have patented a self. 
igniter,+ consisting of a small cylinder in communication with the 
main cylinder. A piston compresses a little of the petro! mixture, 
and the ignition striking back fires the charge. Now, the point 
raised by the author is this :—Is the automatic ignition of a petro] 
mixture possible under any temperature attainable in a water. 
cooled motor! He doubts the possibility. With a view to testi 
it, he recently took a 3jin. by 44in. tin case, with tightly-fitting 
cover, and successively introduced two, four, and six drops of 
petrol, then placing the case over a Bunsen burner. At each 
a‘tempt the heat was increased until the solder melted. In ro 
case did ignition take place. He then took a jointless stamped tin 
case, 3hin. by lin., and tried unsuccessfully with four and six F ak of 
petrol to obtain explosion at partial red heat. Repeating the tests, 
using instead of petrol a cylinder lubricating oil of 410—430 deg, 
Fah. flash point, 440—460 deg. Fah. fire test, 910—915 density, 
ignition was readily obtained. 

Not satisfied with the sufficiency of these results, the author 
questioned Messrs. Carless, Capel and Leonrard as to the tempera- 
ture at which petrol vapour and air would ignite. On August 29th 
they replied :—‘‘ From our experience we should have thought it 
would be impossible for a mixture of petrol vapour and air to ignite, 
except on the application of a light.” He then addressed an inquiry 
to Mr. A. Phillips, of Reading, as to the temperature of premature 
ignition in air-cooled motors. The answer was :—‘‘ From practical 
experience with air-cooled motors I find that explosion usually 
takes place when the walls of the explosion chamber are just below 
red heat.” 

There are, therefore, the following phenomena :— First, failure 
of petrol vapour and air — at even partial red heat, Secondly, 
ignition of lubricating oil under similar conditions,++ Thirdly, 
automatic igoition of petrol charges in water-cooled motors at 
comparatively low temperatures. Fourthly, similar ignition in air- 
cooled motors at higher temperatures. The conclusion to which 
these phenomena point is, that the automatic ignition of petrol 
charges is due, not to compression or temperatures attainable under 
running conditions, but solely and directly to the ignition of 
the lubricant employed. It takes place ata fairly low tempera- 
ture in water-cooled motors because the oil used has a compara 
tively low flash point; and it occurs in air-cooled motors at a 
higher temperature because the lubricant employed has a higher 


flash point, 
(To be continued.) 








THE Farapay CLuB,—It is surely a somewhat peculiar reflec- 
tion that while so many institutions and societies have been 
established to furnish mental pabulum for those interested in each 
and every branch of engineering science, little has been done, 
comparatively speaking, to provide any degree of creature com- 
forts for this class of professional man during the short daily 
period that he can spare from his work, or to afford him oppor- 
tunities of exchanging ideas with those of his friends whose 
experience might be beneficial. It is true that limited oppor- 
tunlties of this nature are offered after the meetings in Great 
George-street, and at the engineering clubs in Westminster, but 
for the average engineer there are few occasions for friendly inter- 
course with his brother professional. It is with a view of remedy- 
ing this condition of affairs that the Faraday Club has established 
its quarters in St. Ermin’s Hotel, Westminster. Originally 
founded as an Old Boys’ Club in connection with one of the 
London institutions for training electrical engineers, it severed its 
connection therewith and removed to Westminster in the early 
rt of 1900, and is now filling a useful purpose in providing for 
its members opportunities for social intercourse. Located in 
St. Ermin’s Hotel, ample facilities are at hand for the provision of 
luncheons, which are supplied to Club members at a special tariff. 
Already a considerable number of those whose daily duties are 
performed in Westminster bas become members, and doubtless, 
when the knowledge that such a club exists in the heart of the 
pean, quarter becomes more widely known, it will receive a 
still larger measure of that popular support which the object it is 
endeavouring to accomplish deserves. r. James Swinburne, the 
president of the Institution of Electrical Engineers, is president 
of the Club, and occupied the chair at the third Club dinner which 
was recently held, at which some seventy members and guests 
were present. Arrangements are being made for a series of 
lectures during the winter on scientific subjects which do not 
trespass too closely on the professional work of members. Mr. 
Sanger Shepherd will open the series with ‘‘ Photography in Natural 
Colours” on December 8rd. It may interest some of our readers 
to know that the Club in many respects resembles the old 
‘* Dynamicables,” of which so many of us have p'easant memories. 
* Since writing the above, the author has found the method applied to 
oil engines, patent No. 11,93097, F. A. Esteve, but in this case for purify- 
ing purposes, 

+ Described and illustrated, Horseless Age, August 20th, 1902, 
page 200. 

tt‘ It is a curious and interesting fact that, with heavy oils, igntion is 
more easily plished at a low temperature than with light oils. The 
explanation seems to be that, in the case of light oils, the hydro-carbon 
vapours formed are tolerably stable from a chemical point of view, but 
the heavy oils very easily decompose by heat and separate out their 
carbon, liberating the combined hydrogen, and, at the moment of libera- 
tion, the hydrogen, being in what chemists know as the nascent state, 
very readily enters into combination with the oxygen beside it. In this 
manner combustion is more easily started with a heavy oil than with 
a light one. It is a peculiar fact that oil vapour, mixed with 











chamber, and that evaporation was not too rapid, the addition of 





water would not only improve lubrication, but very considerably 


air, will explode by contact with a metal surface at a comparatively 
low temperature.”—" The Gas and Oil Engine,” D C'crk, page 423. 
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LETTERS TO THE EDITOR. 
(We dé not hold ourselves responsible for the opinions oy our 
correspondents. ) 





PROFESSOR PERRY'S ADDRESS, 


I expected that some criticisms would have been made of 
Professor Perry's speech at the British Association meetings, and 
am therefore pleased to see Professor Smith’s remarks on it. : 

The speech was interesting, and in some parts excellent. It is 
Je some candid friend had not seen it and excised the 
objectionable parts. To advocate certain views may be laudable, 
to depreciate the worth of others is ae and to deal in vague 
and sweeping charges is neither scientific, nor—in plainer language 
fair. ‘lake the following :—‘ In England just now the curse of 
all education is the small amount of money available for the wages 
of teachers—just enough to attract mediocre men. I have been 
and I can easily imagine, that such men have one talent over- 


SIR, 


regrettab 


Se ovell the talent for making their job softer and softer, until 
at length they just sit at a table, maintaining discipline merely by 


their presence, answering the questions of such students as are 
earnest enough to come and worry them.” : 

Presumably Professor Perry refers to technical schools. Who 
js the person acquainted with all the technical schools throughout 
the country on whose authority we are to believe, and in some 
cases against our own knowledge, that the teachers are mediocre 
and incompetent And why is a mediocre teacher—by which we 
P asiaal one who can only go the length of, say, in mathe- 
matics, quadratic equations, as against Professor Perry’s teaching 
of the calculus rily unconscientious ! What is to be made 
of a statement—page 335—that a four-cylinder engine is unfit for 
experimental purposes, but a one-cylinder, at Finsbury, is 
excellent! And that thirty Finsbury students were qualified 
to act as stokers and engine-drivers of this one-cylinder engine, 
but not one of the ‘‘other college” students was qualified to 
handle the four-cylinder one / 

Turning to more important points, all proper education should 
impart knowledge and form habits of mental application. To this 
end the teacher is of more importance than the system, whether it 
be Cambridge or Finsbury. On the one hand, a would-be student 
may be disheartened through attending a class where a subject 
which brings him into a hitherto unknown region of thought is 
taught, and where the progress is too rapid for him. Professor 
Perry's contention that he should be led gently on and encouraged 
js quite sound, with this proviso, that he is not nursed too much, 
for the habit of mental persistescy is one of the most important 
parts of education. An engineer may have good parts within a 
certain range, and yet, meaning to study, say, electrical engineer- 
ing, lacks the mental persistency to plod through the drudgery of 
the new nomenclature and new ideas again and again till he 
masters a fair knowledge of it. Take twostudents of equal calibre. 
One goes to Finsbury, where he treads the royal road of ‘‘ engineer- 
ing made easy ;” the other goes to Cambridge, and with the spur 
of a sense of duty or wise teaching, toils on at pure mathematics. 
If this latter student shows the same persistency in practical 
engineering, he will certainly—other things being equal—prove to 
be the ablest man. At the same time no wise man will, [ think, 
consider that the same style, system, or range of subjects, is suit- 
able for all. The natural talents, the surroundings—present or 
prospective—the student’s mental and moral attitude all forbid 
laying down one way as the way. Though Professor Perry draws an 
interesting — of the natural desire of boys to study physical 
science until checked in their powers of observation by ignorant 
teachers, it is so out of accord with facts that it renders his con- 
clusions unreliable. His intemperate advocacy I fear will do harm 
to the acceptance of some points of views in themselves good. 

November 23rd. BEECHWOOD. 








THE WELLINGTON-STREET VIADUCT. 


Sir, —It would appear that the consideration of Sir John Wolfe 
Barry's scheme to cross the Strand at Wellington-street with a 
viaduct is to be shelved until the new street to Holborn is completed. 
This delay may cause additional expense, and surely it is not 
beyond the wit of man to devise a complete scheme at the present 
time. 

In close connection with this I venture {o suggest another 
improvement, viz., that Waterloo Bridge be widened and lowered 
in conj inction with both Sir John’s viaduct and the County Council’s 
new thoroughfare. 





Put shortly, I would propose rebuilding the bridge on its present | 


vend with light steel flat arches similar to those of the Alexander 
3ridge in Paris, or even to those of our own Westminster Bridge ; 
thereby taking many feet off the cruel rise on the south side 


of the river, and improving the view from the bridge of the | 


Embankment and its fine buildings. The bridge should be made at 
Jeast as wide as the present building line on either side, and if it 
could be widened to the extent of the present abutment wing walls, 
why so much the better. 

By brackets or cantilevers on each pier—joined by ‘‘ needles” or 
girders under the present roadway—the traffic might be entirely 
diverted on to the widenings while the centre arches were being 
rebuilt in steel, and the magnificent granite work of the whole 
superstructure might bs re-erected in some other place. 

The southern slope should start from the crown of the land 
arch on the Surrey side, and Sir John’s viaduct should begin on the 
crown of the land arch on the Middlesex side. 

It may be noticed that the present river front of Somerset 
House is not symmetrical. The short wings opposite Lancaster- 
place are excrescences, and might with advantage be taken down, 
and so add to the width and dignity of the approach, if not of the 
bridge itself. 

The new bridge would be at least 120ft. wide, and there would 
be plenty of room on the two side roads for the tramways to come 
over the river ; they might be terminated in a loop under one of the 
Welliogton-street approach arches. 

This widened road would form a grand approach to Waterloo 
Station, which should be remodelled somewhat after the fashion of 
the new Gare d’Orleans on the Quai d’Orsay reversed, viz., the 
rails above, the station below. All the present brick arches should be 
taken down and gradually replaced by steel uprights and girders 
supporting the upper storey, which should be liberally supplied with 
glass paving like that over the Invalides Station. The upper storey 
should be devoted to lines of way and platforms only, reached by 
lifts, ‘‘escalators,” and other facilities, All road traffic would be 
dealt with on the ground floor under cover. The present inclines 
or road approaches would be abolished, thereby enormously 
increasing the space available for lines and platforms. So much 
so, that a loop could be constructed for the electric suburban traffic 
either on a second storey or by a kind of switchback down to the 
ground level, as at Boston, U.S.A. The road tramways should also 
have a siding into the station, and, indeed, they might be ph ysically 
connected with the suburban lines, 

The whole space between the strests north and south of the 
present station could thus be utilised, and it could be bordered by 
the office buildings, which might be made to present a facade equal 
to any of those of the northern railway termini. 

November 24th. Ernest Benepict, M. Inst. C.E. 





TWO-CYCLE INTERNAL COMBUSTION ENGINE, 


Str,—As Capt. Longridge has ‘again raised the subject of two- 
cycle oil engines, wart ask you to permit me to explain an engine 
which I have recently had made, and which appears to fill some 
of the conditions laid down by him ? 

In common with all two-cycle engines, an impulse is given at 
each revolution of the crank shaft, the drawing herewith being 
that of a single crank engine; double, triple, &c., engines may 
be built, giving a proportionate number of impulses per revolution. 





The chief feature of th’s engine is the extra expansion 


obtained. This is carried to from 1-5 to 1-7 of the initial charge | 


volume, which, according to my experiments, is the most economi- 


cal point to which expansion may be practically carried. Another | 


feature that may be noted is the free, valveless exhaust port, 
no silencing-box being required, and the trouble with heated 
exhaust valves, especially in high-speed engines, being avoided. 

The increased cylinder wall area in proportion to volume of 
contents necessarily introduced in this construction is practically 
balanced by the increased rate of expansion and the more equable 
temperature of the cylinders, partly by absence of an idle stroke, 
and partly by the comparatively short stroke of each piston. 

The system of linkages is so arranged that the pistons arrive 
at the end of the compressions almost simultaneously, the differ- 
ential motion occurring at the end of the out-stroke. The turning 
moment extends throughout 170 deg., or thereabouts. The com- 
bined effective power strokes of the two pistons is 1-8 of the | 
crank stroke. 

The angles of piston connecting-rod thrusts do not at any point | 
exceed 5 deg., piston friction being thus almost eliminated, and 
tending to efficient piston lubrication and other advantages ; also 
the are of movement on the connecting-rod pins being relatively 
very small, very little wear is set up ; by the differential motion of 
the pistons at the end of the out-stroke a balancing effect is intro- 
duced and conduces greatiy to steady running. e action. of the | 
engine is as follows :— 

The two pistons being at the end of the compression stroke, both 
being inc mmunication with the compression space common to 
both, the charge is ignited and the pistons commence their outward 
or power stroke, by reason of the link arrangement, as shown ; the 
piston A immediately begins to lead, and moves rapidly in advance: | 
of piston B, and at the point that B begins to uncover exhaust | 
port, A has arrived nearly at the end of its stroke and exhaust | 
takes place, —_ B completing its stroke at the outer extremity | 
of port D ; the pressure drops immediately to atmosphere, and the | 
air in the closed crank chamber, appreciably compressed by the | 
pistons, rushes through the automatic back-pressure valve E, 
through port C, sweeping out the burnt gases of the whole | 
cylinders and compression space through the exhaust port D, | 
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THE LISTER ENGINE 


introducing pure air for the next charge ; the in-stroke now begins, 
and, as in the outstroke, piston A again leads piston B, and at the 
point where B closes the exhaust port D is approaching the end of 
its in-stroke ; compression then takes place and the cycle is repeated ; 
short'y, however, before the exhaust port D is closed a suitable 
charge of gas is pumped into the cylinder of piston A, mixing with | 
the pure air therein, and being further mixed on its passage to 
piston B prior to compression. 

In the case of liquid fuel this may be pumped or injected into | 
the cylinder ; I prefer, however, first to gasify the liquid and intro- 


duce it as agas in the proper proportions, it being much easier, | the necessary vacuum prccess of dehydration entails. 


especially in small engines, to measure and vary a volume of gas 
than liquids. 

For very high compressions the liquid fuel may be introduced at 
the point of highest compression in large engines at several inlets, 


and ignited severally in the vicinity cf each inlet to ensure as far | 


as possible simultaneous ignition throughout the volume. 
Governing is effected by varying the proportion of fuel injected, 

a sufficient amount of compression being adopted to ensure the 

ignition of weak charges. F, LIsTEr. 
Keighley, November 18th. 





MOTOR CAR LEGISLATION, 


Sir, —We are indebted to Col. Crompton and Mr. MacDonald for | 
facts of much interest, and for the present generation much 
novelty. Iam sure it will come as a surprise to many of us that 
coaches attained a speed quite equal to that of most South-Eastern | 
trains, and we no longer wonder at the opposition which George | 
Stephenson had to encounter. Seven miles done under the half- | 
hour was gi work, indeed; beaten, it is true, by Mr. 
MacDonald’s 18 miles an hour. It was well for the coachowners | 
that no society for the prevention of cruelty to animals existed. 

But what horses there were in those days! The India Baboo has | 
told an admiring worid that ‘‘ the horse is a noble animal, though 
he does not always do so.” I take it for granted that the four 
three-quarter breds that did 18 miles an hour were an exception, 
not only notable, but always doing so. 

I have hunted u 
loaded coach might be taken as about twotons. I also find that. 
ona first-rate macadam road the resistance would be about 80 lb. 
per ton at speeds over 10 miles an hour. The gross resistance 
would therefore average about 160 lb., and for each of the four 
horses 40 lb. Now, 40 1b. moving at 26-4ft. per second equals 
1-92 indicated horse-power. Thus we find that each of Mr. 
MacDonald’s galloping team did for half an hour very nearly two 
steam-engine horse-power of 33,000 foot pounds per minute. 


But James Watt's experiments and many others show that a | 


horse’s power is 22,000 foot pounds. If we make allowances on the 
score of two tons being too much to take as the weight of the 
coach, or 89 lb. as too much resistance per ton, it still seems 
certain that these horses must each have exerted for half an hour, 
at the smallest computation, two horse power of 22,000 foot-pounds 
per minute. 

It has been shown, during a discussion at the Institution of 
Mechanical Engineers, that a horse pullinga heavy railway wagon 
at a slow speed for a few hundred feet can exert very much more 
than an indicated horse-power. . But no one has up to now asserted 







authorities, and I find that the weight of a | 


| 

| that any horse could maintain an effort such as that shown above 
for anything like half an hour. The facts, if they are facts, are 
| of very great interest. Mr. MacDonald and Colonel Crompton 
will, I am sure, recognise the propriety of substantiating their 
statements by giving references to trustworthy authorities. It 
| will not serve to put in time-tables. They cannot be accepted 
| as showing what actually took place any more than the time- 
tables of any of our suburban lines. That speeds of 12 or 14 
miles an hour were now and then attained by very light coaches 


| under exceptional circumstances I certainly will not dispute ; but 
| one swallow does not make a summer, and is certainly not a valid 


|r eam for running motor cars at dangerous speeds on the 
1ighway. 
As I have said, the statements in question are full of interest as 


| showing what can be done by horses as compared with what they 
| are supposed to do. 


But the statements are either hearsay, and 
therefore of no scientific value, cr they can be substantiated by 
good evidence, and that evidence, I think, we have a right to 
expect from Colonel Crompton and Mr. MacDonald. I fancy that 


| most of your readers will join with mein saying that they do not 


believe that any coach P ing for hire could regularly maintain the 

excessive speeds stated by )our correspondents, neither of whom 

could possibly have bad any personal experience with such coaches. 
Birmingham, November 24th. A. TERRET. 





Sir,—The schedule of the London and Birmingham “‘ Flyers ” 
quoted by Mr, Norman Macdonald in his letter—which, I 
should add, was the advertised time-table of the ‘‘Tally-ho Inde- 
pendent ” advertised in the Coventry Mercury of May 13th, 1830, 
and which was several times beaten by a rival line, the Birming- 
ham ‘‘Swan Tallyho””—is surely positive evidence that speeds 

Teatly in excess of 12°miles an hour were maintained on the 
Eoadon and Birmingham road in the best days of coaching. 

Your editorial remark, that the average s s at which mails 

were carried was slower than this, has about the same value as if a 


“writer fifty years hence were to state that the railway speeds in 


England in the year 1902 did not exceed 40 miles per hour, as that 
was the average railway speed published on time-tables of the 

period. I think you will admit thata 
correct statement of railway speeds 
would be that 50 miles was easily main- 
tained on many Jines, and that, in order 
to do this, maximum speeds up to 70 
miles an hour were found to be quite 
safe, bg wer ace Bean coaching speeds 
appear to have nm 12 miles an hour, 
although this was exceeded by a few 
special lines, and that, in order to get 
this average speed, coaches were regu- 
larly driven at maximum speeds of 16 
miles an hour on favourable stages. 

I should not have taken so much 
trouble to insist on this point were it not 
that you continue to repeat your wholly 
erroneous statement that 12 miles an 
hour is an excessive speed, and that it 
cannot be exceeded in the case of horse- 
drawn vehicles without danger, and that 
ss for furious driving should 

instituted in such cases. 

I shall be very glad to be present 
at, or -assist at, any experiments you 
may wish to have carried out to satisfy 
yourself that this is the case; and [ 
hope then that you will, in common fair- 
ness to those who wish to obtain a reason- 
able use of the road for motor cars, give 
full publicity to the results of your tests. 

R. E, CROMPTON. 

Kensington-court, 

ndon, W., 
November 26th. 
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Sir,—May I ask Colonel Crompton to 
favour us with some information about 
the instruments with which he ascer- 
tained the speed of London omnibuses?! 

PF. 

November 27th. 





SUBTERRANEAN CABLES TO THE NORTH. 


Sir,—Having regard to the facts stated in the letter in your 
last issue from the Heniey Telegraph Works and the British Insu- 
lated and Helsby Cables, I have only to express my regret for 
having used too general lan e with regard to the manufac- 
ture of dry-core telephone cables in this country. It is the case, 
however, that failures have been experienced, and also that some 
of those who contemplated going into the manufacture have 
decided against this step owing to the additional expense which 
I seem, 
perhaps, in drawing attention to the advantages which America 
enjoys in this manufacture, to have exaggerated the intensity of 
the current competition, but I said nothing as to the increasing 
imports from France and Germany.. Granted that more of this 
class of cable is being made in England at the present time than at 
any previous pericd, it can hardly, in face of these continental 
imports, be contended that our increase in manufacture keeps pace 
with the vastly increased demand. After all, 45,000 miles of 
copper wire does not reach a very imposing figure when stranded 
into cable, though I readily admit that > cee of my assertion 
as to the manufacture being in a moribund condition. It is, per- 
haps, hardly necessary to say that the article only sought to give 


| the facts of the situation without bias. The difficulty of getting 


full information led me to generalise somewhat from those isolated 
instances where difficulties, either experienced or apprehended, 
have undoubtedly militated against the development of this branch 
of our cable industry. 


November 24th, THE WRITER OF THE ARTICLE. 





DERAILMENT OF TRAMCARS, 
Sir,—In the recent accident in Glasgow, when the driver lost 


| control of his car, the other two cars that were run into left the 


| rails, and ran on to the pavement. Now the derailment was in no 
| way brought about by the collision, but through some inherent 
defect in the permanent way. The Board of Trade inspector does 
not appear to have made any inquiry as to the cause of the derail- 
ment, so that matters remain as they are, with the result that, 
sooner or later, other derailments may follow, to the great danger 
of the public, to say nothing of the demolishing of shops. From all 
accounts such an accident has just taken place at Durham. 
Glasgow, November 24th. J.R. A.D 








Tuomas FLEMING. — The death took place at his house, 
Broomfield-road, Springburn, Glasgow, on the 22nd inst., of Mr. 
| Thomas Fleming, late manager of the Atlas Locomotive Works 
(Sharp, Stewart and Co.), Springburn. He served his apprentice- 
ship in Edinburgh, and about half a century ago entered the 
service at the Hyde Park Foundry, Finnieston. On the startin 
of the Hyde Park Locomotive Works (Neilson and Co.), he entere' 
the employment of that firm, with whom he acted in the capacity 
of foreman for many years. On the formation of the Clyde Loco- 
motive Works (now Sharp, Stewart and Co., Limited), about 
twenty years ago, Mr. Fleming was appointed manager, and filled 
the position with much abllity until six years ago, when he 
was compelled to retire on account of ill health. One-of his sons 
is now manager in the Atlas Works, 
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STEEL CONE PAINT MILL. 





THE illustrations on this page represent a new paint mill | 
of large size, made by Follows and Bate, of Gorton, Man- 
chester, for which they have recently received orders from 
several railway and engineering companies, and also for ship- 
ment to theColonies. This mill is arranged with an electrical 
drive from a 2 horse-power Lundell motor, through noiseless 
gearing. The sectional drawing will make clear the main 
points of construction. The material to be ground is fed 
into the hopper, and in the case of pastes is reduced and 
mixed more thoroughly by the double beaters, one set of 
which is carried by a tripod secured to the hopper, while the 
other set is secured to the 
apex of the grinding cone 
and rotates with it. These 
beaters are not used when 
semi - liquids or liquid 
materials are under treat- 
ment. The lower portion 
of the hopper is machined 
to form a grinding face. 
The cone and grinding face 
of the hopper are cut with 
a peculiar form of teeth, 
which tend to draw and 
force the material through 
the grinding surfaces, and 
expedite thegrinding action. 
Supports are provided on 
each side of the frame 
standards to carry the hop- 
per, which is carried by 
swing bolts and loop nuts, 
so that it can be easily 
removed for cleaning pur- 
poses, whilst the cone, 
which is self-travelling, is 
carried by the upper por- 
tion of the vertical driving 
shaft, which is made in two 
portions, the whole thrust 
of the cone being taken by 
a ball-thrust bearing, 
mounted in a_ vertically 
adjustable gun-metal sleeve, 
screwed on its exterior and 
fitted into the threaded 
hole prepared for it in the 
cross bar or bridge of the 
main frame. The vertical 
adjustment of the cone is 
controlled by hand wheel, 
shown on the left side of 

the machine. This is 
secured to a worm shaft, 
through which it operates 
a worm wheel, a portion of 
the boss of the worm wheel 
being machined to fit a 
recess in the lower part of 





| machine. 





SECTION OF PAINT MILL 





trough is not needed, and in its place a second scraper 
is fixed at the rear of the mill, the ground material being 
delivered into receptacles at both the front and back of the 
The grinding surfaces of the cone and hopper will 
stand a great deal of wear before they require re-cutting, and 
have been run at a speed of 1000ft. per minute in special 
work without getting hot. These machines are manufactured 
in batches on the interchangeable plan, and the workmanship 
is in every way equal to machine tool work. The hoppers 
and troughs of the machines are lined with a thick coating of 
white glass enamel, which considerably facilitates cleaning 
and the changing of colours, especially where a variety of 
materials are to be ground. This class of mill is not only 





the threaded hole in the frame cross bar, in which the | 
vertical bearing is seated. The bore of the worm wheel 
envelops the lower and plain turned parts of the tearing 
brass, and is connected to it by a sliding feather, causing a 
vertical movement of the bearing when the hand wheel is 
rotated. The worm wheel is spaced between the lower face | 
of the cross-bar boss and the driving bevel wheel, the latter | 
being keyed to the lower portion of the vertical shaft, which | 
is carried by the coned footstep bolted to the base plate. | 
The ground material is taken from the cone as it revolves | 
by means of a very simple self-adjusting scraper, which leads 
the product into an annular trough as it runs from the spout, 
and thence into suitable receptacles. In case of the material | 
being of the consistency of thick or dough paste, the annular 


| 


specially designed for modern paint, varnish, and enamel 
manufactories, but is equally valuable in large engineering 
shops, wagon works, &c., and is peculiarly suitable for the 
grinding of colours in water, oil, naphtha, spirit, or varnish, 
and of various kinds of composition, lubricating greases, and 
semi-liquids and paste. 








NavaL ENGINEER APPOINTMENTS.—The following 
have been made at the Admiralty :—Chief engineers: W. Wright, 
to the Pembroke, for the Proserpine, and A. F. Kingsnorth, to the 
Pembroke, and to the Thetis. Assistant engineer: B. D, MacQueen, 
to he l’embroke, and to the Thetis, 


Malvern Wells Isles, Ph.D. First edition. 
York: John Wiley and Sons, 
Limited. 19y2. 


—— 
——=—=—=—== 


JAPAN’S WHITE ELEPHANT. 
(From a Correspondent.) 

Tue ironfoundry established by the Imperial J apanese 
Government some time ago at Wakamatsu has been losin 
money rapidly over its establishment, owing, apparently 
to the lack of experience of its Japanese directors. A com’ 
mission was lately appointed to investigate its condition this 
commission consisting of Messrs. Yusuhiro (Vice-minister of 
Agriculture and Commerce), Sakatani (Vice-minister of 
Finance), Matsumoto (Director of the Railway Traffic 
Bureau), and Messrs. Hotta and Hasegana, M.P.’s. 

After a prolonged investigation of the business of the 
factory this Commission submitted its report to the Minister 
of Agriculture and Commerce. The report recommends 
sweeping change in the organisation of the factory, that is to 
say, 1t recommends the Minister to re-organise the factory ag 
a private concern, with the Government as the biggest share. 
holder. In other words, the foundry is to be converted into 
a joint-stock company, with a capital of 274 million yen, of 
which 20 million is to be represcnted by the plant, land, and 
so forth, and the remaining 74 million is to be raised from 
the public at large. 

For its shares to the value of 20 million yen the Goverp. 
ment can only receive a dividend if something remains over 
after a dividend at the rate of 8 per cent. has been distributed 
among the people holding the rest of the shares, which wil] 
amount in value to 74 million yen. 

But even this remnant will not go entirely into the Govern. 
ment’s coffers, for it must be divided into two equal parts, one 
part to gotothe Government, and the other to be divided among 
the private shareholders. The protection which the Government 
is to extend to the foundry does not end here, for, according 
to the report of this Committee, it will guarantee a profit of 
6 per cent. to the shares taken up by private individuals, and 
this guarantee is to last for fifteen years from the starting of 
the work. Further, the Government is to bind itself to lend 
the factory money within the limit of 5 million yen free of 
interest, to be refunded by instalment within the space of 
twenty years from the eleventh year of the opening of the 
works on the new basis. Of course, the Government will 
pledge itself to purchase from the foundry all the iron it may 
have need of. Again, the foundry will exempt from the 
business tax for fifteen years, while 8 per cent. of the profit 
is to be set apart every year on account of reserves, and 
another 2 per cent. appropriated as a reserve for equalising 
the dividends. 

Major-General Nakamura, who lately succeeded Mr. Wada 
as director of this foundry, says that a further sum of 6 
million yen should be disbursed by the Treasury during three 
years, by which means the works can be completed. For 
three years after this an annual loss of from half a million to 
a million yen must be anticipated, which loss also the Treasury 
will have to make good. In the fourth year the profits and 
losses would balance, after which a net gain of a million yen 
annually might be anticipated. 

The Major-General’s programme thus involves a further 
disbursement by the State of about 94 million yen, thus 
bringing the total public expenditure on account of the 
foundry up to about 29 million yen, on which outlay he 
anticipates a return of 3} per cent. approximately. 

It thus seems that the State has made up its mind to cease 
throwing good money after bad on account of the foundry, 
and to cease also its vigorous and long-continued efforts for 
manufacturing independence in this branch. If it keeps the 
foundry in its hands, it will have sunk a sum of 34 million 
yen in it by 1906, from which time profits will begin to 
accrue. 

Under the plan of company working, the State’s disburse- 
ments by 1906 would be only 314 million yen, and there would 
be a prospect of the Government’s recovering 5 millions of 
that total, so that in 1933 the sum actually sunk by it in the 
works would be only 264 millions. But, on the other hand, it 
would, to attain that result, have surrendered to a private 
company all the profits realised between 1907 and 1932 inclu- 
sive, with the exception, as I have stated above, of half the 
profits left over after a payment of a dividend at the rate of 
8 per cent. to the private shareholders. If we take the profits 
actually realised after 1906 at one million yen annually, we 
find that by 1932 the Treasury will have sacrificed 174 million 
yen, together with all subsequent profits, for the sake of 
recovering 74 millions. 

The motive of the Investigation Committee in wishing to 
convert the ironworks into a private concern is evidently, in 
the first place, to do away with all the dilatoriness and red- 
tapeism with which the progress of the foundry will be 
hindered while it remains a Government concern. Ever since 
its opening it has responded too faithfully to every change in 
the central government, and when it isremembered that no less 
than ten times has the personnel of the Ministry of Agricul- 
ture and Commerce been changed, it will be seen that 
the foundry has had a good many charges to respond to. 
About 3000 artisans are at present employed in the works. 
Rails, plate iron, and bar iron are principally turned out. 
From 1200 to 1500 tons of rails are turned out every month 
to the order of the Railway Traffic Bureau ; of plate iron, 
about 300 tons a month are turned out ; of bar iron, from 
300 to 500 tons. Considerable improvements have been made 
in the works, so that whereas there were 40 per cent. of wasters 
last April, this percentage has now been reduced to about 
5 per cent., and the time required for turning out one rail 
has been reduced from ten to three minutes. 
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—SC 
REPORT ON THE WORKING OF AMERICAN 
RAILWAYS. 
By LizUTENANT-COLONEL W. V. ConsTaBLe, R.E. 
(Continued from page 480.) 
Baggage Systems. 
'The check system, no doubt, is excellent for long jouraeys, 


A can be no difficulty in adopting it when and where 
“ uired, as it consists simply in having duplicate metal numbers 


wr rided with straps, one label being hung on the article and the 
her given to the passenger. But nothing will persuade me that 
the system is as cheap and convenient or as prompt in action as the 
English system for short journeys in England, and when America 
has cheap cabs and labour, passengers, with the aid of a porter, 
will probably look after their own luggage, and will never let it 
out of their sight except when it is in the baggage van. | I am 
aware that Americans think differently, but until pilfering of 
becomes a common practice in England, I can see no 
necessity for the check system. Express companies in America, 
according to my painful experience, should be severely let alone, 
and Americans will give you this advice, certainly if Pa want your 
e sharp. Unfortunately for me, I expressed my baggage 
three times from a hotel in New York to one in Baltimore, and on 
one occasion I could not get it for forty-eight hours, as it 
arrived on Sunday instead of the Saturday, ani no delivery is 
made on the Sabbath. On the second occasion I lost it for twenty- 
seven hours, and on the third I would have had the same ex- 
rience had not an influential railway official got it through in 
eight hours. I think all this work had much better be done by the 
railway companies themselves, as they do in England, aud the 
former should then get more than 40 per cent. of the net profit, 
which is, | understand, their share now. The public, too, would 
be more promptly served, and the exorbitant charges would, I 
believe, disappear. But here, again, the secretary of the Railway 
Association, with whom I corresponded on the subject, differs with 
me, and he thinks that transfer companies—not express companies, 
whom he says should be shunned for despatch work—do the work 
cheaply and expeditiously, und he considers that railway 
companies could not undertake the work themselves. But [ still 
think the cheap cab will come in America, and, at any rate, until a 
transfer company will deliver your luggage at the station nearly as 
fast as you can get there yourself by a street car, which it does 
not do now, requiring two or three hours to effect this opera- 
tion, I cannot admit that the service is satisfactory. We are 
accustomed in England to make use of our baggage up to the last 
moment, and it is inconvenient to have to arrange for its removal 
and make it over some hours before starting for the station. 


Rate Wars, Differential Rule, Railway Policy, de. 

225. I have purposely said little or nothing about the meth ds 
that have been adopted to secure traffic in America. Some of 
them have not been reputable in the past, and these practices are 
not suitable for India, as rate wars eventually end in pools, and in 
the long run benefit no one, certainly not the railways, whilst 
during the time they are in operation they disorganise business, 
injure the railways, and give play to unjust discriminations. In the 
case of India, where Government either owns the lines or guarantees 
the interest on their capital, it has seen, and I have no doubt will 
continue to see, that inordinate profits to the injury of the country 
are not made, and it can do this by the mere fact of its possessing 
the control over rates and fares, and by its having the power to 
use asa lever in its rates policy its State-worked or State-leased 
lines. 

After a!l, a railway official in India, who acquires a reputation 
for smartness by simply diverting traffic by quoting very low 
rates, really deserves little credit, as a large share of any profits of 
every line in which Government have an interest goes to Govern- 
ment, and all that is accomplished is the reducing of this amount 
all round for the competing lines, whilst the cutting railway is 
most likely to come out very little to the good at the end. 

As the author of ‘‘ Do American Railways Pay!” truly says:‘‘ The 
best way to compete is along the lines of increased efficiency of 
service, it being a mistaken conception that competition is always 
the life of trade.” 

It is the simplest thing imaginable to practise economy at the 
expense of the road and its equipment, and to not get found out 
during a long period, and credit for cheaper rates and for the 
better financial results is too easily won ; but the time comes when 
the railway has to spend more, and the line which has neglected 
to look ahead, and provide a suitable road and rolling stock for 
improved conditions—and this means spending money, as American 
railways find out—will most certainly be left behind in the race. 
It is such an easy and simple thing for the governing body to 
change the directing. staff of a railway if its policy in rates and 
purely traffic matters do not give satisfaction, or where, for 
instance, it neglects to utilise to the utmost the good stock and 
heavy road it may have been provided with ; whereas, to take the 
example of British railways, we see that the failure to look ahead 
and adopt a sound policy in the matter of good rolling stock has 
crippled their earning power, and it will take twenty years at least 
to equip them with up-to-date good revenue-earning goods stock, 
and all the administrative talent in the world is now unable to put 
matters right. 

That the rates are high is proved by the fact that some 75 per 
cent. of the coal and mineral L. and N W. rates—so it was stated at a 
sergeariy meeting not long ago—are up to the maximum, whilst 
Mr. Jeans, in his latest review on the iron and steel industries of 
the world, quotes the high English rates as the most serious bar to 
progress, 

226. America, on the other hand, is an example of a country that 
rushed foolishly and sometimes criminally into the making of 
thousands of miles of unprofitable and uncalled for competing 
lines, thereby causing unhealthy competition and bankruptcy and 
ruin to numbers of honest investors. 

The saving point about them, though, is, that their magnificent 
rolling stock and powerful engines in many cases have saved the 
situation, and the best of American railways, thanks to this and to 
the policy of liberally spending money on improving their roads, in 
spite of their high price of labour, are now steadily bettering 
instead of diminishing their dividends, whilst English railways’ 
profits are graduaily dwindling. 

It will be found that the best paying lines and those working 
cheapest are those which have spent huge sums in making their 
roads stronger, and all American railways are finding out that in 
order to live and be able to work cheaply, their roads must 
bs capable of taking heavy axle loads and accommodating long 
rains, 

227. I would here draw attention to the fact that several of the 
leading men in the Operating Department informed me that the 
differential rule for charge was fairly strictly observed in 
America, except where competition with sea or river or lake 
traffic, either alone or in combination with railway transport, was 
concerned, 

It appeared to be the case that the public had a right to appeal to 
the Inter-State Coramerce Commission if any railway pr pe 
for a shorter distance than for a greater one. This rule, as can be 
seen by a study of the several Indian classifications, is, however, 
very frequently infringed in India, chiefly in cases of quotations vid 
4 junction in competitive through rates, and it is open to question 
whether the Pes tendency to break the rule is to be recom- 
mended, and whether the public generally is a gainer thereby. 
the decision in America, however, so I was told, would not rest 
finaily with the Commission, but could be taken to the higher 
courts, where each case would be treated on its merits, and if good 
reasons for the discrimination were forthcoming, such as water 
competition and competition to ‘common ” points on the seaboard, 
the action of the railways in departing from the differential rule 
would be upheld, : 





I understand, however, that for traffic within a State where no 
water competition existed, the differential rule was generally 
observed, but definite information on the subject was difficult to 
obtain, and I was told that there was still a great deal of unfair 
discrimination secretly going on. 

228, The following instances of breaches of the differential rule 
were given me by a merchant at Denver, the cause being attributed 
. competition either wholly or partly with lake and ocean 
rates :— 

Rate for steel plates, Chicago or Cleveland or Pittsburg, to San 
Francisco, 75 cents per 100 lIb., versus Pittsburg to Denver, 


cents. 

ws = for structural material, Chicago to Salt Lake, 80 cents, 
versus Chicago to Denver 77 cents. 

Rates for steel plates, Chicago to Spokane, 110 cents, versus rate 
to Seattle, a coast port 280 miles further on, 75 cents. 

I noticed that American railways did not quote fares other than 
Pullman’s, nor did the ordinary tickets show their cost, but 
Americans did not seem to think this mattered. 


Interchange of Stock Rules. 

229. American railways generally charge each other 3 cents a 
mile for the use of a passenger vehicle, and ,,ths of a cent per 
mile per car for a goods vehicle. Their rules are somewhat crude 
and ineffectual, cars being wrongly diverted, and in some cases 
kept off the home line for years, and the operating officials seemed 
desirous of altering them and adopting the Indian rule under which 
the charge is based on the carrying capacity of the wagon used. 
They were also most anxious to adopt a standard-sized car. 

230. The proceedings of the semi-annual meeting of the Rail- 
way Association which I attended are submitted, and the 
resolution proposing the adop'ion of a_ standard-sized car 
would have been almost unanimously adop ed had not the com- 
mittee which drafted the rule suggested that action should be 
deferred for six months, in order to allow all the railways to fully 
consider the proposals and give time for suggesting amendments 
At the Guild dinner of the Association, at which the President of 
the Inter-State Commerce Commission and myse f were the only 
invited guests, I had to give a short description of the leading 
features of Indian railway working, and the members present 
showed a strong desire in favour of adopting the basis of carrying 
capacity in lieu of car for charge, and they seemed to think highly 
of the penalty rule under which Indian railways charge four times 
the ordinary time charge for detentions, and insist on vehicles 
being returned by the original route. 

231. The ‘‘standard” car proposed for adoption is to be 36ft. 
by 84ft. by 7}ft. inside dimensions. The width outside comes to 
9$ft., and the reason given for making the dimension 6in. less than 
the ordinary width of a passenger coach was on account of some of 
the terminal tracks having 1lft. centres. One or two of the 
members seemed inclined to agree with me, that it would have been 
more ‘‘ American ” to alter the limiting dimensions of the terminal 
plant and sidings, and have a 10ft. wide vehicle, as is the width of 
many of the 100,0001b. pressed steel coal and ore cars, than to lose 
6in. in width for all time, and it is instructive to note how 
the Americans—far seeing as they are—are getting tied up by past 
mistakes. 

232. The most important principles of the new rule proposed 
were :—First, that there should be no pecuniary advantage to any 
interest arising from the use of cars larger or smaller than the 
“unit” car ; and secondly, that a premium should be placed upon 
compact and economical stowage. 

233. Great importance was attached to the pe. gr of 
Institutions such as the American Railway Association, and it is 
to be congratulated on its success in having absorbed in its mem- 
bership nineteen-twentieths of the total mileage of the American 
roads, including also the principal roadsin Canada. This body has 
succeeded, just as our Indian Railway Conferences have done, in 
introducing much harmony and uniformity amongst rival roads, and 
its meetings are attended by the most influential men from all parts 
of the United States. 

Postal Service. 

234. The terms are practically the same as in India, the basis 
being a payment by weight of mail matter carried arrived at by 
occasional weighments. Whena postal car is required it is furnished 
by the railways concerned, and an additional haulage charge is then 
made. The cars are fitted up like those in India. 


Telephones. 

235. They are universally used in America, and every American 
seems to live with his ears and mouth up against an instrument. 
Telephone messages are daily sent distances of 1500 miles, and every 
good hotel hasa telephone in each room, where you can be switched 
on to any place within 1500 miles of your room. 

Suburban Trafic. 

236. I inspected the suburban line of the Illinois Central Railway 
running out of Chicago. The Van Buren station of this service is 
very handsome and beautifully clean. Two tracks are reserved 
for express service and two for local service. The former service does 
a distance of 14 miles in 33 minutes with thirteen stops, the train 
sometimes running 40 to 50 miles an hour between stations. The 
fare is 15 miles for 15 cents, All trains are worked on the Hall 
electric automatic block system, and the service is said to be the 
best in America. 

Roller Bearings. 

237. These have been tried for carriages and wagons on the 
N.Y.C.R.R., and are said to cost 12 dols. per car, but they have 
not been tried on goods vehicles. The locomotive department con- 
sider they save flange wear on curves, and many passenger coaches 
are being fitted with them. 

The B, and O.R.R. have also given them a trial for some twelve 
months past, but at present they are unable to report the result. 
The B.and A.R.R. locomotive superintendent told me they had 
tried them under a few coaches, but that although they effected 
a — in haulage the bearings were apt to break and go to pieces 
easily. 

Electric Traction. 

238. Linspected the system in force on the B. and O.R.R., 
which has been designed to do away with the smoke nuisance in 
the tunnel through which all the B. and O.R.R. traffic passes going 
from south to north. The electric — picks up all north- 
bound trains at the South Station—Camden—and hauls all passen- 
ger and freight trains with their engines some two miles up a 
grade to Mount Royal Station. It also runs round all freight 
trains at this latter station and pushes them on to Waverley Station 
a mile or twofurther on. On the down-bill journey no steam is 
given to the engine, and no smoke is emitted, and the electric 
engine is therefore not required. The system is fully des- 
cribed in Paper 19 of the International Railway Congress, 
The engine, which weighs nearly 97 tons, runs on the ordinary 
track, but the overhead trolley system, described in the paper, 
is now being replaced by a third rail. The voltage used is P50 
but there is a transformer, or ‘‘ booster,” capable of adding 
another 250 volts if required. The engine, which is rated at 
1000 lorse-power, has a motor mounted directly on each of its 
four axles, and I was told it often draws 1200 gross ton trains 
in addition to the weight of any steam engines attached to the 
latter, and I was informed that the locomotive worked most 
satisfactorily, and that it hauled a ton of freight as cheaply as 
a steam locomotive could. The severest ie between Camden 
and Waverley stations is 85ft. to the mile, and on this grade 
the gop is 10 miles an hour, whilst on the level it is 15 miles. 

239. I did the trip between Buffalo and Niagara in an electric 
tramear, the roadway being just like that of an ordinary steam 
a There was one car with overhead trolley, and we did the 
run, 22 miles, in 1 hour and 20 minutes, with frequent stops in the 
suburbs of Buffalo. When we got away from the suburbs, we ran 

sometimes 20 miles an hour quite steadily, It was exactly the 


same on the Washington-Mount Vernon trip, a distance of 9 miles, 
the trains there consisting of two cars. A similar service is also 
run from Niagara, on the left bank, past the Rapids, the grades and 
curves being steep and sharp. Tramcar lines cover every portion 
of American towns, the overhead trolley system beinz generally 
adopted, at any rate at first, except in very big cities. They give 
a most convenient service, with a universal fare of 5 cents for any 
distance, which I think is too high, but they cannot be considered 
a perfect success until the dreadfully loud moaning noise caused 
by the motors and the noise made in tumbling over crossings have 
been done away with. 

240. At Altoona I went a round trip to a park and back, about 
10 miles, for 10 cents, in about 45 miuutes, The system was over- 
head trolley, and the grades were steep and the curves sharp and 
the stops were numerous. 

At Philadelphia I went round Fairmount Park on an electric 
railway. The road bed and track were solid, just like an ordinary 
railway with rails, about 40 lb. or 50 lb. to the yard, and ballast of 
cinders ; there were numerous well-built over-bridges aud tuonels, 
and there were sharp curves and very tteep gra‘es, and half the 
distance was double track. The distance was about 8 miles, with 
fourteen stations, and the time taken was 30 minutes, the fare 
being 5 cents only. The system was overhead trolley, the current 
being hired from an electric power company. There was one car 
with an electric brake on it, and the car operated the treadles of 
the Hall electric automatic system of signals, putting them to 
danger after it passed the treadle, the line being divided into short 
block sections. 

241. The N.Y.N.H. and H.R.R., as detailed in Paper 19, read at 
the last Paris Congress, in which all details as well as 
illustrations of the road and cars and motors are given 
has many electric railways, some of their branch lines having 
had electric substituted for steam traction. The best as described 
tome, was the Providence and Fall River 18-mile section, with over- 
head trolley system. Each car, three of which generally form a 
train, weighs 34,000lb., and one is fitted on each of its four 
axles with geared motors. The voltage employed is 600, there 
being one power station in the centre and two battery accumulator 
stations, one at each end. The accumulators, which are charged 
from the power station, help to keep up the voltage, the current 
flowing from them when required into the line, this being required 
when several trains are on a section at one time. The fare is a 
little over one cent a mile, or 25 cents foreighteen miles, and the 
run with fifteen stops takes 50 minutes. ‘the brake is Westing- 
house, the air being compressed by electric pumps on the cars. 
Each car seats about forty persons. 

242. I made a most interesting trip on the Nantasket Branch 
Electric Railway (see Paris Congress, Paper No. 19) with the general, 
superintendent of the N.Y.N.H. and H.R.R. We went by boat 
across Boston Harbour, and then returned to Boston South station 
by railway. The first fifteen miles was from Pemberton to Bain- 
tree by electric train. This is an old steam railway line of 75 lb. 
and 100 lb. section rail, the first half of it being worked by over- 
head trolley, and the second half by a third rail. The third rail is 
not applied to the first section, simply because, on account of the 
danger attending the use of sucha rail, it would mean fencing the 
line and spoiling the promenade on the beach on which it is laid. 
The third rails on the second portion consist of two rails of about 
100 lb. weight each, each of them being used for conveying the 
current, all the fifteen miles being a double track road. At the 
Braintree end the third rails are aided by a feeder conductor. The 
power house is in the centre, and ordinary steam railway carriages 
from the main line of the N.Y.N.H. and H.R.R. are hauled over 
the road, five such cars being drawn by a similar carriage fitted 
with four motors Such a train is shown in the photograph—marked 
Appendix F—attached to this report. Open and covered tram- 
type cars, about 48ft. in length over bodies, are also used, seating 
108 in the trailers and 96 in the motor vehicles. Some of 
the motor cars weigh from 33 tons to 48} tons, depending on 
whether they carry two or four motors each. The latter are rated 
at 700 horse-power. 

With one car we did the first run of 5,55, miles in seven minutes, 
the second timed run of 8 miles being done in 14 minutes. The 
voltage employed was 680, and the general superintendent told 
me he had often travelled on the straight at 60 miles an hour. 
The railroad crosses many roads on the level, and speed has to be 
reduced. Ordinary railway freight cars are also handled by the 
motor cars, which have the motors geared to, but not concentric 
with, the axles. The boilers in the power house are fueled with 
sparks collected from the extension ends of steam locomotives. 
The railway officials assured me that it was cheaper to work a 
service by electricity than by steam whenever frequency of trains 
was essential to the service, as is the case here. The current is 
only used when required, and it is more economical to work short 
and frequent trains by electricity than by steam engines. The 
fare was one cent a mile. 

243, Another instance of up-to-date electric traction is found at 
Boston. Here the cars from one portion of the city converge into 
a subway about a mile long, and from this they emerge and spread 
out again over the city and suburbs. The system is overhead 
trolley, and it is a strange sight to see a constant stream of brightly 
lit cars bound for different places following one another quickly 
through the electric-lit tunnel, in which, of course, there are 
stations to serve the central section of the city. Here again, how- 
ever, as is the case everywhere in America with electrically-worked 
vehicles, the noise is deafening and most unpleasant, and I feel 
certain in time a remedy for this defect will have to be found. 

244, From Cleveland to Akron also there is a suburban electric 
railway service. The distance is 36 miles, with about twenty stops 
and this distance is run in one hour and forty minutes. Thesingle 
fare is 50 cents, and the return fare 75 cents. 

245. It is probable that electric tramwayscould beadvantageously 
employed in India, and in the country I can see little objection to 
the overhead trolley system. In towns even, as is the case in 
Glasgow, overhead wires could be installed without spoiling the 
appearance of the streets. Light goods could be worked as well 
as passenger trains. It is foolish to prophesy, but it is quite 
ible the next generation may not know whatasteam locomotive 
is. A perusal of Paris Congress Paper 19 will reveal the enormous 
strides made in electric traction in America in ten years, during 
which time 16,000 miles of electric railways were constructed. 

Railway Books of Reference, kc. 

246. The ‘Official Railway Equipment Register” given 
me by the American Railway Association, contains much 
interesting information, including the rules for loading 
freight cars, .moving and loading dimensions of cars, 
inside and outside dimensions and capacity of all cars. I also 
includes the rules governing the condition of and repairs to 
passenger equipment cars and freight cars exchanged between 
companies, and gives a list of railway and car owning companies 
that have subscribed to the rules. 

247. From a study of the book it appears that the outside 
width of freight cars on the leading double track lines is as 
follows :—N.Y.C. and H.R.R., 9ft. 4#in. to 9ft. 6in.; Lake Shore 
and Southern Michigan R.R., 10ft.; C. and N.W.R.R., 9ft. 11jin.; 
B. and O., 9ft. 7in. to 9ft. 8in.; P.R.R., 9ft. 43in.; and for their 
pressed steel ore and coal cars, 9ft. 6in. 

The loading dimensions of most of their lines is as follows :— 
Width P.R.R., 10ft.; N.Y.N.H. and H.R.R., 10ft. 3in.; N.Y.C. 
and H.R.R., 10ft. 6in.; whilst single track lines go to very much 
greater widths than this. 

248. Minutes of meetings of the New York and New Eng- 
land Railway clubs have been furnished me, and I attended 
a crowded meeting of the first club soon after my arrival 
in New York. These books are interesting as showing the 
tendency there is amongst American railway men to meet and 
discuss railway matters, and it may be partly due to this that 
their views are so wide and their methods so bold. The first 





paper is also well worth studying, because it contains a very 





530 


Nov. 28, 1902 





THE ENGINEER 





good description of the different pneumatic tools and the uses 
to which they are put in railway work, and it foretells ve’ 
wide and extensive uses of air power in connection with rail- 
way workshops and factories. In the New England Club minutes 
there is an interesting paper on brakes entitled ‘‘ Parting of Trains 
and Skidded Wheels.” 








LAUNCHES AND TRIAL TRIPS. 


Princess VicTORIA, steel twin-screw steamer ; built by, C. 8. 
Swan and Hunter, Limited ; to the order of, Canadian Pacific Rail- 
way Company ; dimensions, 300ft. by 40ft. 6in. by 18ft. 6in.; to 
carry, passengers ; engines, two sets triple-expansion, balarced 
on Yarrow-Schluk and Tweedy system, 24in., 40in., 434in. by 
33in., pressure 1601b.; constructed by, R. and W. Hawthorn, 
—_ and Co., Limited ; the vessel is intended to steam at 18 

nots. 


MELDON, screw steamer; built by, R. Stephenson and Co., 
Limited, Hebburn ; to the order of, Morpeth Steamship Company, 
Limited ; dimensions, 310ft. by 43ft. by 23ft.; to carry, 4000 tons 
cargo; engines, triple-expansion, 22in., 36in., 58in., by 39in., 
pressure 160 1b.; constructed by, North-Eastern Marine Engineer- 
ing Company, Limited, Wallsend ; trial trip, November 17th. 

SpaIDILvs, steamer ; built by, Wm. Gray and Co. ; to the order 
of, The Shell Line ; dimensions, 47ft., 55ft. by 34ft. 10in.; to carry, 
10,000 tons of oil ; engines, triple-expansion. 29}in., 48in., by 78in., 
by 54in., pressure 1801b.; constructed by, Central Marine ome 
Works, West Hartlepool ; launch, November 17th. 

PersIA, steel steamer ; built by, Wigham Richardson and Co., 
Limited ; to the order of, the Austrian Lloyd’s Steam Navigation 
Company, Trieste ; dimensions, 424ft. by ey beam ; engines, 
four-crank quadruple-expansion‘on Yarrow-Schlik and Tweedy 
system ; constructed by, builders ; launch, November 17th. 

TSRJE VIKEN, steamer ; built by, Tyne Iron Shipbuilding Com- 
pany, Limited, Wellington Quay-on-Tyne ; to the order of, Mr. W. 
Vilhelmsen, of Tonsberg, Norway ; dimensions, 335ft., 48ft. by 
28ft.; engines, triple-expansion, 24in., 39in., and 66in. by 45in., 
pressure 180 Ib.; trial was successful ; trial trip, November 21st. 











CATALOGUES. 


Tancyes Limited, Cornwall Works, Birmingham.—Leaflet on 
worm blocks. 

STRATHERN’S WELDLESS CHAINS LIMITED, Gar'sherrie, N.B.— 
Pamphlets on this company’s new type of chains. 

CROFT AND PERKINS, Great Northern Works, Bradford.—Illus- 
trated catalogue of friction clutches of many patterns. 

UNIVERSAL DRarTING MacHINE CoMPANY, Cleveland, Ohio.— 
This is a little book giving all particulars relating to the Universal 
drafting machine. 

_RicHarD C. GIBBINS AND Co., Berkley-street, Birmingham.— 
New catalogue of lifting machinery, such as cranes, crab winches, 
lifting jacks, &c. 

_ ROSLING AND FLYNN, Limited, Bradford.—List No. 33, illustrat- 
ing and giving — of a direct-current shunt-wound motor 
of the protected type. 

ALLEN Company, 39, Victoria-street, S.W.—lIllustrated circular 
of the Allen acetylene generator, known as the flexible-tube 
system, which involves the use of no chains, check valves, levers, 
or pulleys. 

. a L, SMirH, 134, Tenth-street, Milwaukee.—‘‘The Concrete 
Catechism.” The little pamphlet gives a number of questions and 
answers relating to the qualities of concrete, and incidentally 
brings in illustrations of the Smith mixer. 

HaywarD, TYLER AND Co., 90-92, Whitecross-street, London.— 
This is a neatly got-up little book describing and illustrating 
electrically-driven and other treble-barrel pumps. Although the 
little work does not contain all the varieties of pumps made by this 
firm, it is fairly comprehensive, 

FRIED Krupp-GRUSONWERK, Magdeburg, Buckau.—Catalogues 
of machinery for the manufacture of gunpowder, crushing 
machinery, hoisting devices, ore-dressing machinery, and plant for 
the production of linoleum. The books are all printed in English, 
and are well illustrated. The sole agent in this country is Mr. W. 
Stamm, 62, Cannon-street, London. 


E. A. G. Vorm W. LaHMEYER AND Co., Frankfurtmain, were 
the largest exhibitors of electrical plant at the Diisseldorf Exhibi- 
tion, having, as a matter of fact, about 15,000 horse-power running, 
and have received the highest awards for their various machines 
exhibited in almost every group of the Diisseldorf Exhibition, viz , 
the large gold State medal and the gold Exbibition medal. The 
Lahmeyer Electrical Company, Limited, New Oxford-street, W.C., 
has the sole selling agency for the British Empire. 


THOS. THOMPSON AND Co., 35, New Broad-street, London.—Illus- 
trated tachometer pamphlet. The contents include instruments 
on Aumund’s patent system. In this apparatus the pendulum 
mechanism has no link, pivot, bearing, or sliding head, but only 
free rolling parts. The toothed rolls are solid with the pendulums, 
and have special teeth, so that they climb on the racks and lift the 
central pin almost without friction. On top the pin is equally 
guided by free-climbing toothed rolls. The whole mechanism is 
worked dry, and needs no oiling. The point of the central pin 
touches a tourmaline plate connec with the magnifying 
mechanism. As seen in the cut, there is but one pair of fine gear 
wheels between the point of said central spindle of the centrifugal 
mechanism and the pointer. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
SoME uncertainty prevails as to the course of business during the 
remainder of the quarter. The market has recently been in 
consumers’ favour, and rather more buying as a consequence has 
taken place. But now that the miners in the Federation area are 
seeking an advance in wages their action is lending support to coal 
values, and this is giving producers of iron and steel more confi- 
dence. It seemed to be the general opinion on ’Change in Birming- 
ham this—Thursday—afternoon, that a partial recovery in prices, 
both of iron and steel, might be expected during the winter. It 
was admitted, however, that it was not practicable to forecast the 
future with any marked degree of assurance so long as the course 
of miners’ wages remains uncertain. When the award of Lord 

James of Hereford becomes known the coal and iron trades will 

be in a better position to settle down to a winter policy. Mean- 

while, buying is irregular, and is mostly confined to the satisfaction 
of immediate needs. The general quotation for Northampton pigs 
is 50s. to 52s. 6d. ; Derbyshires, 51s. 6d. to 52s. 6d. ; and Lincolns, 

54s. 6d. Staffordshire cinder forge is quoted 49s. 6d. to 50s. 6d. ; 
vart-mines, 50s. 6d. to 52s. 6d. ; all-mine, 57s. to 67s.; best, 80s. to 
2s. 6d. ; cold blast, 95s. to 100s. 

Some of the marked bar houses have still a satisfactory amount 
of work on the books, not only for bars, but also for boiler plates 
and other engineering descriptions, and so far there does not seem 
any disposition to alter the £8 10s, basis which has prevailed now 


for a considerable time, A fair amount of business is passing in 
medium quality bars for export at £7 10s., and also in common un- 
marked bars at about £6 10s. Nail rod and rivet iron continues 
£7 5s. to £7 10s. The members of the Galvanised Iron Trade 
Association have no reason to complain of their experience, for 
orders continue to come in both from South Africa and also from 
Australia in a gratifying manner. Corrugated sheets of 24 gauge 
are quoted £11 10s. 6d. to £11 15s., and plain black sheets are 
£7 15s. to £7 17s. 6d., for singles, with other gauges in proportion. 

Considerable quantities of steel are being used up in connection 
with municipal and other undertakings, and judging from the 
number and extent of such enterprises which have lately been 
decided upon or are under consideration, both in the Midlands 
and other parts of the country, the outlook in this department is 
reassuring. Quotations remain :—Bessemer billets, £4 15s. to 
£4 17s. 6d.; Siemens, £5; mild steel bars, £6 10s. to £7 ; steel 
plates, £6 5s. to £6 15s.; angles, £5 15s. to £6 5s.; and girders, 
£5 to £4 5s. 

The success of a structural engineering work of some importance 
has this week been pleasantly marked. In order to celebrate the 
completion of the Birmingham City Arcades scheme a large com- 
pany sat down to dinner at the Grand Hotel. It is fifty years since 
the city was first interested in hearing of the scheme, and though 
the difficulties that have stood in the way have been great these 
have all been overcome, and no less a sum than £200,000 has been 
spent by the City Arcade Company and the Midland Arcade Com- 
pany in bringing it to a successful issue. Questions of compensa- 
tion and ancient lights have been successfully settled, and now the 
arcades are an accomplished fact, forming a most important factor 
in the business of the city, second only in importance to Corpora- 
tion-street. There is a net increase of eighty-one shops, while it is 
estimated that the net increase in the rateable value of the city 
will eventually be £20,000. The architects, Messrs. T. W. F. 
Newton and Cheatle, are to be congratulated on the manner in 
which they have carried out the scheme ; and Mr. E. J. Charles, 
the builder, has been very fortunate in aJl his dealings with 
the surrounding property, and it is a fact worthy of notice that 
no life was lost coe the course of the operations, The area 
built upon is about an acre and a-half. The arcades are being 
used more and more every day, and they are rapidly becoming a 
valuable paying property. At the banquet the chair was taken 
by Mr. Ebenezer Parkes, M.P., chairman of the City Arcades 
Company. 

Owing to the increased volume of orders in their hurdle and 
general fencing department, Messrs. William Hayward and Sons, 
Limited, of Wolverhampton, have recently enlarged their Vulcan 
Works, on the Willenhall-road, Moseley Village, ana bave trans- 
ferred the greater number of their employés engaged in those 
particular branches of their extensive business from the Brunswick 
Works, Bilston-road, Wolverhampton. At the Vulcan Works the 
firm roll the different sec‘ions of iron they require in the manu- 
facture of hurdles, and the removal of the bulk of the Jabour from 
the Brunswick Works will be a great saving in the charges of 
carriage of the raw iron. Moreover, the latter works are required 
for the extra bands that are necessary to cope with the extension 
of the specialities the firm have lately given attention to, and have 
r-ceived large orders for. 

Public works of greater magnitude than those which hitherto 
have been carried on in the various small separate towns of North 
Staffordshire would probably before long be undertaken if success 
attends the present movement in favour of the Potteries’ federa- 
tion scheme. This week the Town Council of Hanley have 
approved the memorial to the Local Government Board on this 
matter. The Fenton Urban District Council have declined so far 
to give their assent, and so has the townof Tunstall. Other North 
Staffordshire authorities are, however, favourable. Whether the 
scheme will go through or not it is too early to forecast, but should 
it do so, the large combined amounts at the disposal of the new 
federated body would permit of public works of considerable 
magnitude, should these at any time be thought desirable. 

ith regard to the Bilston sewerage scheme, the General 
Purposes Committee of the Bilston District Council have reported 
in favour of forwarding Mr. Latham’s plans and estimate for the 
proposed new sewerage works tothe Local Government Board, withan 
application for sanction to borrow £47,250 to carry out the matter. 
They recommen that Wolverhampton be informed that the 
scheme will not be comp’eted for probably three years, and until 
that time Bilston vould not consider the question of any portion of 
the Wolverhampton area being connected therewith. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The speculative fluctuations in the warrant market 
during the past week, and the increasing margin between prompt 
and forward quotations, tend only to still further disorganise busi- 
ness here. It would scem to be very tempting and not at all 
bad business on the part of large users to place out orders at 
the very low cut figures which are being quoted for delivery 
over the next few months. There is, however, no confidence at 
all to buy beyond actual requirements, and the business passing 
through in pig iron is still for the most part restricted to tLe 
og Beer parcels. The reduction of 3s. per ton in the price 
of Lancashire bars announced last week has been followed by a 
drop of 5s. per ton in the Yorkshire district, but this would 
seem rather to have checked further buying than otherwise, 
and some of the makers are booking practically no new contracts 
at present. 

n the general branches of engineering there is no really material 
change to note since last report, a gradual quietening down as 
regards new work being still the position in most departments. 
The marine engineering and shipbuilding branches, judged by the 
returns for the present month of the principal trades union 
societies, are in anything but a satisfactory condition. One society 
reports that in the Liverpool district some of the members are 
working weeks about, with others on three-quarter time, and the 
Amalgamated Society of Engineers has to regret a continued 
increase in the unemployed list both at Liverpool and Barrow. It 
is, however, hoped that the present unsatisfactory condition of 
trade may be only temporary. Messrs. Laird, it is pointed out, 
have got a share, at all events, of the Admiralty work now being 
distributed amongst the various firms, and it was also understood 
the directors of the above company had availed themselves of the 
opportunity of acquiring a site adjoining their a yard, and 
had also purchased the shipbuilding business lately known as John 
Jones and Son. Labour questions, it is added, had recently 
occupied considerable attention — chiefly at Laird Brothers, 
Limited, Birkenhead—with reference to the manning of machines, 
whilst the demarcation of work with boilermakers and the handy- 
man question had also to be dealt with at other works. 

Only the merest hand-to-mouth business continues the general 
report in the iron market here. In makers’ quoted rates for prompt 
delivery there is, however, no really material change. For No. 3 
foundry, Lancashire makers still quote about 58s. to 58s. 6d., less 
2 5 Lincolnshire remains at 52s. 6d. net, and Derbyshire about 
56s. to 57s. net. These prices are only being got on occasional 
small sales, and as regards Lincolnshire, there are forward sellers 
in the market at under makers’ present current rates. Forge 
qualities remain in extremely slow request, with quoted rates about 
as last given. Delivered Warrington, Lancashire makers are asking 
about 53s., less 24, Lincolnshire 52s. 2d. net, with forge brands 
from other districts, chiefly Derbyshire and Yorkshire, to be 
bought at about 6d. under the above quotation. 
ith regard to Scotch and Middlesbrough brands, prices con- 
tinue very irregular, and are to a large extent governed by 
quantity and delivery. For prompt delivery by rail Manchester, 
makers probably would not quote under 58s, 10d. net, but where 
immediate delivery is not required some makers are prepared to 





take 1s. below this figure, and for delivery over the next two or 


—. 


—:! 
three months there are sellers at quite 2s. less. In 
first three months of next year it would be difficult Page % the 
really fixed quotation. Scotch iron, notwithstanding the fy any 
tions in the warrant market, remains tolerably steady at —_ 
late rates, makers being still short of supplies, and holdi t 
retty pea to their prices. Delivered Manchester dock 
Eglinton could not be bought from makers under aboy ra 
Glengarnock about 62s., and Gartshsrrie about 63s. net, ed 

In the finished iron trade, following the reduction in Lancashj 
bars announced last week, Yorkshire makers, as already stated 
have come down to £6 10s., but Lancashire makers, at a’ meeting 
held on Tuesday, decided not to come below their previousl 
reduced basis of £6 12s.; but there are other makers at £'6 19s 6d. 
and South Staffordshire bars are to be bought at £6 7s. 6d, 4) 
£6 10s. Sheets remain without really quotable change at aboy, 
£8 5s. to £8 10s , and hoops nominally at the Association ; 
of £7 2s. 6d. random to £7 73. 6d. special cut lengths delivered 
to, ms 2s. . less for shipment, 

Continued lessening firmness in prices generally is re i 
most branches of the steel trade. Hematite aaiices tall wo 
to late quotations of 68s. to 69s. net for No. 3 foundry delivered 
Manchester. In the open market, however, merchants are pro. 

red to sell out of warrants at 2s, to 3s. per ton under thes 

ures, Bars remain weak at atout £6 7s. 6d. to £6 10s., with 
12s, 6d. the nominal quotation in some cases, and com 
| aera are to be bought at Po to £6 12s, 6d. delivered Manchester 
istrict. The Association basis for steel boiler plate specification 
remains at £7 12s, 6d., less 24, delivered Manchester, but with the 
general quieting down in the boiler trade it would scem ques. 
— whether the association rates can be much longer majp. 
tained. 

No change of any moment can be reported with regard {g 
billets. Local makers are still quoting £4 15s. for delivery in the 
Lancashire district, but are booking no business of any moment 
with German billets quoted as low as £4 2s. 6d. to £4 5s. delivered, 

In the metal market only very slow inquiry is reported for ajj 
descriptions of manufactured goods, and list rates are now 
practically only nominal, as business of any moment is competed for 
at special prices, 

An interesting paper was read before the Manchester Associa. 
tion of Engineers, on Saturday, ty Mr. W. L. Sutcliffe, on “The 
Modern Production of Mechanical Boiler Draught, and its Intluence 
on Fuel Consum;tion and Steam Production.” The paper was 
chiefly devoted to a consideration of the special advantages to be 
derived from induced draught by means of a fan as compared with 
forced draught. ‘The disadvan‘ages of forced draught were that, 
unless the installation was properly arranged, blow-holes were more 
easily formed by bad stoking, and there was a tendency to clinker 
and burn the bars. These defects could, however, all be avoided 
with reasonable attention and the use of a proper section of bar, 
With induced draught by means of fans there was an entirely 
different problem, owing to the hot gases passing through the 
f 


an. 
lu a boiler the resistance to the passage of the gas2s was made 
up ot the bars and fuel, and the resistance due to friction and the 
iner ia of the gases. It was obvivus that the highest economy 
would result when all the fuel was completely burned with the 
theore‘ical supply of air, and all the heat abstracted by the boiler 
before the products of combustion were allowed to pass away. An 
induced draught fan would enable those conditions to be more 
nearly attained than any other method of producing draught, 

Induced draught fans, he said, were frequently arranged so that 
the speed was controlled by the boiler pressure, and this was also 
done occasionally with forced draught fans. It was particularly 
valuable where there was great fluctuation in the pe for 
steam. 

Apart from the advantage of induced draught, fans where 
boiler power was deficient were now being ularly installed for 
economising fuel. An excellent example of what might be done 
was shown by the following figures:—A range of eight boilers 
working night and day burned 300 tons of coal a week. After an 
induced draught fan was applied they knocked off three boilers, 
and then only burned 220 tons per week of the same quality of 
coal, while the steam generated was fully equal to the amount pre- 
viously given in the eight boilers. This example showed very 
clearly the advantages of high rates of combustion with small 
grate areas compared to the amount of heating surface in the 
boiler and economisers, so that although a high rate of combustion 
and intense heat was obtained the gases were cooled down to the 
lowest practical limits b:fore they escaped to the atmosphere. 

A fan was obvious!y more adaptable than a chimney, whilst as a 
help toa chimney deficient in draught it was particularly useful, 
and enabled economisers and other heat abstractors to be utilised 
to their fullest under all conditions. It was immaterial to a fan 
whether the gases were 60 deg. or 600 deg., and it controlled the 
draught at any temperature by simply changing the speed. With 
a chimney the only control was by dampers, which restricted the 
air supply. The intensity of the draught was dependent on the 
fire, and was lowest when the fire was low, when it should be at 
the maximum. With a fan and suitab'e con‘rol, fires could be i: 
good working order in a few minutcs after being bar ked all night, 
and the maximum draught supplied at any time. A fan was alo 
independent of weather conditions, and would produce the same 
steam winter and summer ; it was also much more efficient than a 
chimney could ever be, while the steam consumption for driving 
the fan never exceeded 1 per cent. of the total steam generatcd, 
except in the smallest installations. 

The first cost of a mechanical draught installation did not excced 
the cost of a suitable chimney for the same work. It had the dis- 
advantage, however, that it was a machine, and consoquently 
required attention, and also undoubtedly did not last so long asa 
well-built chimney, but this question was not so serious as maby 
imagined. Mechanical draught was undoubtedly the coming 
question in boiler practice, and it might not be many years before 
the tall unsightly chimneys which now disfigure our towns and 
country gradually disappear, and the smoke nuisance become 
a thing of the past. 

The paper was pretty freely criticised. The President thought 
they would not all agree with Mr. Sutcliffe’s conclusions, but the 
question was a very important one toall steam users. Mr. Boswell 
was disappointed that practically only one system of artificial 
draught had been dealt with, but at the same time he thought the 
particular system which had been introduced was the best and 
only correct system. Mr. Walton, although strongly in favour of 
artificial draught, did not think induced draught the best method 
to adopt. Mr. D, Adamson thought the crux of the whole 
uestion was the heating of the air before it reachei the fire, as 
the only feasible method of taking advantage of induced draught. 
Mr. Leaske had found vey £ results obtained with forced 
draught. Mr. Neilson urg at they should give quite as much, 
if not more, attention to the question of heating surfaces as to 
either forced or induced draught. The President thought that 
where economy was to be gained it was by the better diffusion 
of the hot gases over as large a heating surface as ible. As 
to heating the air for combustion, unless they heated it to a high 
temperature it was of very little use. i 
In the coal trade only a moderate sort of demand continues ‘to 
be reported, with prices for round coals about steady at late rates, 
but supplies ample for requirements, The better sorts of engine 
fuel are perhaps moving off rather more freely at late rates, but 
inferior sorts continue to be cut very low owing to sr-rplus output 
offering from other districts. At the se mouth pe qualities of 
steam and forge coal, average 8s. 3d. and 8s. 6d. up to 9s.; 
hest _ 6s. 6d. to 7s.; medium, 5s, 6d. to 6s.; common, 4s. 3d. 
to 4s, 9d. 

The shipping trade remains slow, if anything, with steam coals 
delivered at the ports on the Mersey averaging about 10s. to 
10s. 6d. per ton. A considerable quantity of slack is just now 


being shipped at prices not exceeding 6s. per ton, which enables 





to be exported without paying the duty. 
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ire coke makers are still holding firmly to late rates, but 
* anetee farasce cokes are quite le 1s, 6d. per ton below 
ations. 
recent (0h where is a weaker tone in the hematite pig iron trade 
this week, and although makers are well sold forward for early 
delivery, 2 lower rate of prices has been established. Mixed 
Bessemer numbers are quoted at 60s, net f.o.b. Warrant iron is 
+ 59s. 3d. net cash sellers, buyers 3d, less. A firmer tone has 
followed the announcement that the two furnaces of the Lonsdale 
Tron Company at Whitehaven have been damped down, because 
this will reduce the make of iron. It is probable these works will 
not start again under the present auspices. There are 33 furnaces 
in blast, one being on spiegeleisen, compared with 38 in the corre- 
sponding week of last year. ere has na further decrease in 
warrant stocks to the extent of 1070 tons, and there is now in hand 
93,343 tons, or an increase of t 397 tons since the ry oe of the 
ear, ‘The Moss Bay Iron and Steel Company at Workington is 
putting down a very large metal mixer, through which the metal 
will proceed by means 0! ladles from the furnaces, and afterwards 
ladles from the mixer to the Bessemer converters and the Siemens- 
Martin’s furnaces. By this means greater uniformity in the pro- 
duction of steel is assured, 

[ron ore is in steady demand at 12s. per ton for tas average 
sorts net at mines ; 16s, is still the price of good Spanish ores, 
delivered at West Coast ports, 

The steel rail trade is busy and orders plentiful, but makers 
still complain of the very keen competition they have to face from 
Germany and Belgium. The price of rails is steady at £5 10s. 
net f.o.b. Ship plates are quiet, and the mills are still on half- 
time. Other classes of steel are in steady demand. 

Shipbuilders are quiet, and are employing a smaller number of 
workmen, but they will be busier shortly. essrs. Vickers, Sons 
and Maxim are further extending their very large works at Barrow. 
These extensions include a large addition to the engineering 
department, together with a big addition to the marine boiler shop, 
the building of a permanent shed for submarine construction, and 
the erection of a powerful electric crane for heavy dock work, to 
lift about 150 tons. When these additions are made the yard at 
Barrow will be the largest and most complete in the world. 

During the past week the iron exported from West Coast ports 
represented 8885 tons, and steel 11,248 tons, as compared with 
5566 tons of iron, and 7034 tons of steel, an increase in iron of 
3319 tons, and in steel an increase of 4214 tons. The shipments 
of iron this year represent 388,352 tons, and steel 494,200 tons, as 
compared with 314,500 tons of iron, and 413,135 tons of steel, an 
increase in iron of 73,852 tons, and in steel an increase of 81,065 


ns, 
Coal and coke are quiet, and the demand is not nearly so full as 
it has been. Prices are low, and deliveries are well maintained. 








THE SHEFFIELD DISTRICT, 
(From our own 

THE wages application made on behalf of the miners for a return 
of the 10 per cent. taken off last July is exciting very little 
interest, so far as one can hear, in the colliery districts. Those in 
a position to know state that trade is better than it was when Lord 
James of Hereford gave that award, but it is doubtful whether it 
has recovered sufficiently to warrant what is now asked for. A 
point which seems to be overlooked is that improvement in one 
district does not justify a change in that district, as an advance or 
reduction must apply to the whole area covered by the Federation. 

At present house coal is actively called for on account of the 
metropolitan and Eastern Counties demand, as well as through 
local pressure. The sharp frost of last week has again given place 
to wet and milder conditions, but the demand in house coal is fully 
maintained. For Silkstones in the best qualitics 13¢. 6d. to 14s. 
per ton are quoted at the pits; Barnsley house makes up to 12s, 
and 12s. 6d. per ton; Barnsley seconds from 10s. 6d. per ton ; and 
nuts from 9s. 6d. per ton. 

Tn steczm coal, of course, we are now at the end of the season, 
still there are full average tonnages being taken to Hull and 
Grimsby, while the home market is receiving full deliveries. Values 
of coal bought in the open market continue to be from 6d. to 1s. 
per ton more than the contract price, 10s. per ton being the 
maximum fetched for supplies arranged for outside these contracts. 
Manufacturing fuel in the commoner qualities is very little in 
request, owing to the output being unusually large, whi’e the glass 
and cotton trades, in which great quantities are consumed, are 
depressed. Good coking slack and smudge sells at 4s. 3d. to 4s. 6d. 
per ton in owners’ wagons at the pits. For smelting purposes coke 
is actively required, unwashed samples making 13s. per ton at the 
ovens and washed samples 14s. 6d. per ton. 

_Work in the heavy establishments at the Kast-eni con- 
tinues very much as previously reported. In military material 
and its accessories the Admiralty orders keep the departments 
they affect fairly busy, but a good deal more could be done even 
there. In other respects the large companies and firms are by no 
means well employed. The long-looked-fer orders for calleay 
material are still withheld, the companies contenting themselves 
with taking no more than they need for the moment. Forgings 
and castings for es query and shipbuilding purposes are also in 
diminish demand, and there is even a weakening in the call for 
electric specialities, Mining implements and excavating tools, on 
the other hand, are briskly asked for, and boilermakers are not so 
badly off as their neighbours in other industries. 

There is not the slightest improvement in the iron trade, and 
not tauch prospect of a change for the better in the early future. 
West Coast hematites make from 69s. to 71s. per ton ; East Coast, 
64s, 6d. per ton; Derbyshire forge iron, 49s. to 493. 6d. per ton ; 
foundry, 53s. ; Lincolnshire forge, 49s, 6d.; Lincolnshire foundry, 
50s, 6d.; bar iron, £6 15s.; ssemer billets, £6 15s.; Siemens- 
Martin billets, £7 5s. Even at these low prices buying is on the 
barest possible scale. In several departments, more particularly 
in finished iron, ‘Saint Monday” is again being observed, and 
unless a change for the better comes, Monday will be dropped as 
a —— feo. ae directions. 

n the s e the only market which keeps brisk is that with 
the United States. There, of course, the oat business is owing 
to the fact that American home requirements are far more than 
American manufacturers can overtake. The Canadian call for 
steel also continues larger on that account. All this, of course, 
— be of temporary duration. There is little doubt that the 

— works of America will be made huger still to meet all pcs- 
‘ ede rpc cen is done we shall again have the 

3 ron and steel makers competi i 
markets, including ot ome peting with us in the European 

A good deal of strong feeling is expressed here as to the opening 
Me of our new markets in South Africa to foreign manufacturers. 

ne Sheffield firm alone is known when the war broke out to have 
ye all their agents and other members of their staffs to Cape 

own, where they have had to remain up to a short time ago, and 

several are there yet, at a cost to this single firm of some £300 a 
— im wages alone, and yet the Germans, Belgians, French, 
and Americans, who had no such losses to incur, can go into these 
as on equal terms with the British. 

4 n the silver and plating trades the remarkable fall in silver is 

— much interest. Silver is now cheaper than it has ever 
i eae tobe, This week it touched a point very little over 
pooh he The causes given for the drop in silver are numerous, 

a ing that the Chinese, required to pay their war indemnity in 
a , are glutting the market with silver in order to get the gold. 
feral very good orders have recently been placed in Sheffield both 
read silver and cutlery, on account of the Delhi Durbar. Some 
ane lines for hotels, including the great hotel built by the North 

ritish Railway Company at inburgh, have also been placed. 

© regret to have to announce the death of Mr. John Edward 

Ownsend, secretary and director of John Brown and Co., 


Atlas Steel and Ironworks, Sheffield. Mr. Townsend spent his 
life in the service of this company, rising by rare ability and extra- 
ordinary diligence to the high position he occupied, succeeding the 
late Mr. Duncan as secretary, and afterwards being promoted to 
the directorate. In the continuous development of the Atlas 
Works Mr, Townsend took a large part, and his devotion to busi- 
ness was remarkable. The heavy strain told upon him severely, 
and he was compelled to relinquish business for a time and seek to 
recuperate his health by long voyages to Australia and Japan. The 
hope that he would receive permanent benefit in this way was 
disappointed, and after a brief return to his duties he was at 
length compelled to finally retire into private life. He died at 
York on the 21st inst., and the funeral took place at Burngreave 
Cemetery, Sheffield, on the 25th inst., in the presence of a large 
number of officials and staff of John Brown and Co, and of many 
personal friends, who will greatly miss him, Mr. Townsend was a 
very able business man, and in private life was universally 
respected. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

JUDGED by the course of the prices of Cleveland pig iron 
warrants since last Friday, it bol be said that the iron trade 
was once more improving, for they went up from 49s. 9d. to 
51s. 6d. in two days. But all through it was recognised that 
legitimate trade had nothing whatever to do with the advance, 
and that it was a purely speculative movement, which could not 
last. It was caused by some of the “‘ bears” being ‘ cornered.” 
They had oversold, and when the time came for settlement they 
could not purchase the iron to enable them to meet their engage- 
ments except at prices considerably above those which had recently 
been ruling. Accordingly those who had the iron proceeded to 
‘*squeeze” the speculators who were thus situated, and the price 
of Cleveland warrants was forced up. That the advance was not 
a sound one was apparent from the fact that Scotch and hematite 
warrants, which are much scarcer than Cleveland warrants, did 
not rise at all; on the contrary, they declined in value. While 
Cleveland iron warrants went up 1s 9d. per ton, Scotch declined 
1s. ld., and Cleveland warrants, which in the early part of last 
week were 6s, 4d. per ton below Scotch, at the commencement of 
this week were only 3s. 5d. per ton below. Further evidence as to 
the artificiality of the advance in Cleveland warrants was afforded 
by the fact that the month’s price was 3s, per ton below tue 
prompt. The general iron market has been considerably upset by 
the situation in the warrant market, and legitimate buying has 
been brought almost to a standstill. Prices of Cleveland warrants 
are settling down again, but more slowly than they rose, and until 
they get back to something like the figures prevailing before the 
** squeeze ” set in consumers wi:l not operate. 

But deliveries of pig iron are going on at a great rate, especiall 
to America. At the time of writing four e steamers, whic 
together will carry over 10,000 tons, are being loaded in the Tees 
for Philadelphia, hematite, as well as ordinary Cleveland pig iron 
being taken. On Saturday last two steamers left with 8100 tons 
for the same port, and there is a good deal yet to he shipped. So 
far the Americans have not bought Cleveland iron for delivery next 
year, but they are now commencing to buy for shipment during 
the first quarter of 1903, and, taking into account the reports from 
America as to the scarcity of pig iron there, it is believed that 
Cleveland makers will during the early part of next year find the 
consumers in the United States very fair customers, especially for 
hematite pig iron, of which the dearth there is greatest. Some 
contracts for East Coast hematite pig iron for execution next year 
have during the last few days been placed in this district. On 
account of the heavy deliveries to America the shipments of pig 
iron from the Cleveland district this month have been far above a 
November average. Up to Wednesday night they reached 82,563 
tons, as compared with 70,795 tons last month, 62,642 tons in 
November last year, and 72,309 tons in November, 1900, to 26th. 
The large shipments have necessitated considerable withdrawals 
from the stock of Cleveland pig iron in the public warrant stores, 
and the stock held by Messrs. Connall and Co. on 26th was 
reduced to 116,273 tons, a decrease of 11,349 tons for the month. 
The stock of hematite iron in the same stores is only 2300 tons. 

The regular prices of Cleveland pig iron have been altogether 
uninfluenced by the advance in warrants; in fact, the latter has 
not prevented a further reduction in makers’ iron. Thus sellers 
who last week were getting 50s. per ton for prompt f.o.b. deliveries 
of No. 3 Cleveland, G.M.B. pig iron, have been accepting as low a 
figure as 49s. 6d. this week, and have found it difficult to find 
buyers at that. It is the lowest rate that has ruled since June 
last, and even some of the leading brands have been sold at it. It 
will only be paid for prompt delivery, and nothing like it will be 
given for forward, the trade for the early part of next year being 
considered too uncertain. No, 1 is at 51s. 9d.; No. 4 foundry at 
49s.; grey forge at 47s. 9d.; mottled at 47s. 3d.; and white at 
46s. 9d.; all having been reduced, though No. 4 foundry is very 


scarce. 

Though the deliveries of East Coast hematite pig iron are good, 
prices are weaker, and mixed numbers have been sold this week 
at 56s. 6d. per ton, with No. 4 at 54s. It is satisfactory for the 
ironmasters that both ore and coke are becoming cheaper ; they 
have been much too high for the producers of hematite pig iron in 
this locality, though coke has not been out of proportion with 
ordinary Cleveland iron. Rubio ore has been veloagh to lds. 6d. 
per ton delivered at wharf on Tees or Tyne. 

The demand for steel rails is satisfactory, and manufacturers 
expect to be able to keep their mills in regular operation during, 
at any rate, the first half of next year at prices which will yield 
them a fair profit. They are about the only people engaged in the 
iron and steel industries who at present do look hopefully to the 
future. The difficulty experienced in securing orders is much less 
than it has been for over two meg past, while foreign competition 
is nothing like so keen as it been. The improvement in the 
rail trade may be estimated by the fact that the shipments from 
the Tees of manufactured iron and steel—which consist chiefly of 
steel rails—this month reached 26,365 tons up to 26th, or 25 per 
cent. more than in November last year, while for the first ten months 
of the year were 339,297 tons, against 305,728 tons in the corre- 
sponding part of last year. The quotation for heavy steel rails is 
maintained at £5 10s. netat works. Animproved business is being 
done in cast iron railway chairs, and the price is already at 


£3 12s, 6d. net. 
The depression increases in the steel plate and angle trades, 
and several works are idle. Yet notwithstanding this aie is not 


enough work forthcoming to keep the other establishments 
regularly employed. Never have the steel plate and angle indus- 
tries been so severely affected by depression as they are at present, 
The reduction in the prices of steel plates has been followed by 
a lowering of the quotations for angles, steel ship angles being 
now at £5 7s. 6d., and iron ship angles at £6 2s, 6d., both less 
24 per cent. Steel ship plates are quoted at £510s., less 24 per 
cent ; but iron ship plates are kept up at £6 5s., less 24 per cent. 
Common iron bars are at £6 5s., less 24 per cent. Yet though the 
local steel trade is so slack, there have within the last few days 
been received at Middlesbrough three cargoes from Antwerp and 
Rotterdam of steel plates, billets, and blooms. 

Sir B. Samuelson and Co., Limited, Newport Ironworks, Middles- 
brough, have entered upon a course which is new to the district. 
Having built new commercial offices at the works, they have con- 
verted the old offices into baths for their employés, so that the men 
may leave the works clean and d. in their ordi clothes, 
their working dress being kept at the works. About a score of 
slipper baths are provided, each with fa supply of hot and cold 
water, as well as a shower spray, while needle and plunge baths 
are at hand. The firm will only charge a halfpenny for the use of 
the bath, and soap and towels are provided, baths have been 





opened this week, 





The official return of Mr. Waterhouse to the North of England 


Manufactured Iron Board of Conciliation and Arbitration, showing 
the net average price realised by the firms in the district forthe 
finished iron delivered during September and October last, has been 
received with no little surprise, for though the trade is so — 
depressed, and quoted prices have been reduced, the actual prices 


realised have improved as compared with those for the previous 
two months, e figures are as under :— 
Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 
Tons ewt. qr. Ib. 2a @& 
Rails 1744190 2 1-26 .. .. 515 9-26 
Plates 2,008 148 4... .. 15-18 .. .. 6 5 7-00 
Bars es 9,467 12 2 5 .. .. GBM .. .. 6 5 6-6 
Angles .. Se TL 2 6 ne pn, OR 6 6 7-92 
13,872 17 2 16 .. .. 100-00 .. .. 6 5 7-36 


It was expected that all these prices would have declined, 
they have omg a’ increased—iron rails, ls. 6-73d.; plates, 
2s. 4-9d.; bars, 1s. 2-72d.; and angles, 3s.0-7d. per ton, while the 

regate is up 1s. 8-33d. It is difficult to account for this. The 
deliveries have increased a few hundred tons, as work was less 
interrupted by holidays than in July-August. Wages at the iron 
mills and forges in the North of land will be the same for 
December-January as those now being paid. 

The shipbuilding industry shows no sign of revival, and only 
odd orders aresecured. Messrs. Craig, hye ana and Co., Thornaby, 
have, it is reported, booked orders for three steamers of about 
3000 tons deadweight each, and Sir Wm. Gray and Co., West 
Hartlepool, a 3000-ton cargo steamer for the Mediterranean trade 
of the Cunard ape the latter vessel to be engined by the 
Wallsend Slipway and Engineering Company. At present out of 
eleven building berths at Messrs. Gray’s two yards only three 
berths are occupied. Palmer’s Shipbuilding and Iron Company 
have secured an order from the Admiralty to build a third-class 
cruiser, and they have under repair the battleship Howe. Un- 
fortunately, the joiners’ strike still continues. After the confer- 
ence between the employers and the representatives of the other 
classes of men engaged at the shipyards, who have all agreed to 
the reduction, the men’s representatives on Saturday met the 
representatives of the joiners, but after a long discussion could 
come to no satisfactory conclusion, and the conference was ad- 
journed for a fortnight Meanwhile work is going out of the 
district. One of the leading shipbuilding firms, being unable to 
wait the pleasure of their joiners, has decided to send a steamer 
to Germany to have the woodwork completed, and other firms will 
doubtless follow the example. 

Mr. Wilson Worsdell, the locomotive superintendent of the 
North-Eastern Railway, at the annual presentation of prizes in 
connection with the Science and Art Classes at the North-Eastern 
Railway Literary Institute, gave an address dealing with the 
recent tour of himself and other North-Eastern officials in America. 
He dealt with American methods of train working, and said that 
in the States they were not cursed by a Board of Trade, and were 
able to do such things as fly-shunting expresses—letting them run 
loose into a station, being brought up by the conductors with the 
Westinghouse brake. He commented on the steadiness of the 
running on the American lines, which was due to the elastic 
cosy BS one thing. As regards American locomotives, the 
builders had great advantages, for they could go toa width of 
10ft. 6in., as compared with 8ft. 6in. in Engiand, and a height of 
16ft., as com with 13ft. here, and that gave them the oppor- 
tunity of building much more powerful locomotives. In America 
all the officials were required to be mechanical engineers. 

The coal market continues active, and shipments are good, the 
American requirements being larger than were looked for, seei 
that the strike there is over. But there is some difficulty wi 

+ to the transport, and consumers near the seaboard con- 
tinue to import fuel. Large quantities of unscreened steam coal 
are due for delivery next month. The price of best steam coal is 
11s. 6d. per ton, of seconds 10s., and of smalls 6s., all f.o.b.; while 
best gas coals are at 10s. Bunker coals have this week been bought 
rather more freely than of late, and 9s. 9d. per ton f.o.b. is paid 
for them. Medium furnace coke is somewhat easier in price, and 
16s., delivered at Teesside furnaces, is readily accepted. 








NOTES FROM SCOTLAND. 
(From our own Oorrespondent.) 


THE pig iron market has been comparatively active this week. 
While warrants are scarce, a good deal of speculative business is 
taking place in Cleveland iron. Early in the week prices were sent 
up about 1s. per ton, and a fight has since taken place between the 
“bulls” and the “‘ bears,” with the result that there have been 
frequent fluctuations in prices. 

The position in the iron trade on the wholeiscomparatively strong. 
The demand for home use is brisk. Ironfounders are taking consider- 
ably more pig iron. The private advices from America report a 
scarcity of iron there, and purchases have been made on a consider- 
able scale of German as well as Cleveland iron, which will have to 
be shipped over a period. 

Business has been done in Scotch warrants at 54s. 9d. cash, and 
55s. for delivery in thirteen days. Cleveland warrants have sold 
from 5ls. 3d. to Als. 6d., cash; 5ls., four days; 50s. 9d., for 
delivery in seven days; 48s. 10d., twenty-three days; and 48s, 8d. 
to 48s. 1d., one month. The price for one month, it will be noted, 
is considerably lower than the cash price, owing to the circum- 
stance that the market at present for immediate delivery is in @ 
very excited state, and values may possibly recede before the end 
of the month. Cumberland hematite is quiet, with business at 
59s. 3d. cash. 

There is a steady inquiry for Scotch hematite, which is quoted 
by merchants 62s. for delivery at the West of Scotland steelworks, 

The prices of makers’ iron are well maintained. Wishaw, No.1, 
is quoted at Glasgow, 60s. 6d.; No. 3, 56s.; Carnbroe, No. 1, 
61s. 6d.; No. 3, 57s. 6d.; Gartsherrie, No. 1, 65s.; No. 3, 59s. 6d.; 
Clyde, No. 1, 65s. 6d.; No. 3, not quoted ; Calder, No. 1, 66s.; 
No. 3, 59s. 6d.; Summerlee, No. 1, 69s. 6d.; No. 3, 59s. 6d.; Colt- 
ness, No. 1, 69s. 6d.; No. 3, 60s.; Langloan, No. 1, 70s.; No. 3, 
59s.; Glengarnock at Ardrossan, No. 1, 69s. 6d.; No. 3, 59s. 6d.; 
Eglinton at Ardrossan or Troon, and Dalmellington at Ayr, 
Nos. 1, 60s.; Nos. 3, 56s. 6d.; Shotts at Leith, No. 1, 69s.; 
No. 3 59s. 6d.; Carron at Grangemouth, No. 1, 68s.; No. 3, 59s. 
per ton. 

The shipments of pig iron from Scotch ports in the past week 
have amounted to 6749 tons, showing an increase of 1655 over those 
of the corresponding week. 

The various branches of the finished ironand steel trades are fairly 
well employed. There is great activity in some branches of the 
foundry trade, and the engineering works are in many cases busy. 
The prospects of business in the locomotive engineering department 
are very good. There has been rather less pressure for delivery 
in the coal trade. The shipments, although ee. are not quite 
up to what they have been of late. Taki 1 the Scottish ports 
together, the clearances for the past week show a decrease of 
15,000 tons compared with those of the preceding week. In 
several districts complaints are heard of a slackness of demand in 
the shipping branch. The inquiry for coal for manufacturing 
purposes continues very good, but a mild spell of weather has 
checked business in tne household branch of the trade. There is 
practically, however, no change in prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
_ CoaLowNErs of late have not been lacking in showing considera- 
tion for the men, even when they have infringed the rules, I 
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stated last week that 130 colliers of the Coedcae had been fined £1 
each for illegal abstention. This, with costs, amounted to 
£1 5s. 6d. in each case, and I now learn that the coalowners have 
“a a wish to deduct the amount by instalments. 

@ result of the conference of associated masters on Saturday 
was an adjournment... The current opinion amongst owners 
seemed to be the adoption of a conciliation board and the prin- 
ciple of arbitration—providing, as one of the owners stated toa 
contemporary, that the line must be drawn against a ruinous 
arbitration to owners’ interests, 

There is a lack of vigorousness in the steam coal trade, though 
large orders are being placed, but ‘the quotation barometer con- 
tinues to fall, and prices have got into the 14s. rut, best steam 
being obtainable ior lds, 9d. ‘It is considered that the sub- 
stantial orders being placed will arrest the downward slide, which 
affects small steam and Monmouthshire. I note amongst 
contracts made the following, which has formed the sub- 
ject of discussion jon ‘Change, Cardiff, the exact totals 
and prices being carefully withheld fromthe public:— 
Royal mail contract 225,000 tons steam, 13s. 9d. f.o.b., secured 
by Powell Duffryn Comenny 100,000 tons steam for Elder, 
Dempster and Co, acquired by the National Collieries over the 
at 13s. 84d.; Cie. Générale Transatlantique, 20,000 tons, 

4s, 7d., less 24d. and 3d.; Buenus Ayres and rio Railways, 
100,000 tons, Ynyshir standard Cardiff price 12s. 11d. All iff 
prices, but some not named. These and others indicate the belief 
in the continuance of prices like the present. If, however, a good 
sound agreement could be arranged the high estimate in which 
Welsh s*eam coal is held should command better figures. Last 
Cardiff prices are 14s 9d. to 15s. best steam ; seconds, 13s. 6d. to 
14s.; drys, 13s. 9d. to 14s.; best small, 8s. to 8s. 3d.; seconds, 7s. 3d. 
to 7s. 6d.; cheapest, from 6s. 6d.; best Monmouthshire, 13s. to 
18s. 3d.; seconds, 12s. 9d. to 13s.; best house coal, 16s. 6d. to 17s.; 
No. 3 Rhondda, 14s. 9d.; brush, 12s. 3d. to 12s. 6d.; small, 93. 9d. 
to 10s.;3No. 2 Rhondda, 11s. 6d. to 11s. 9d.; through and through, 
10s. to 10s. 6d.; small, 7s. to 7s. 6d. 

Patent fuel continues in strong demand at all ports. Last week 
Newport despatched a cargo of 5700 tons to Vera Cruz. Cardiff is 
shipping to Rio Grande, Guaysia, and other quarters, and Swansea 
total last week was nearly 16,000 tons. Cardiff prices are l6s. to 
17s.; Swansea, from 14s. 9d.; Newport, from 15s. 6d. Coke con- 
tinues in fair demand. Cardiff, from 17s. to 23s. according to quality; 
Swansea 17s, 6d. to 20s. 

Steam coal is easier at Swansea, and can be bought at 14s. 6d. to 
15s. Anthracite remains firm, and best commands as much as 22s. 
Latest quotations are :—Best malting, 22s.; seconds, 20s.; big 
vein, 18s. 6d.; red vein, 18s. 6d. to 16:.; machine-made cobbles, 
22s. ; ditto nuts, 26s. to 27s. ; ditto rough 12s. to 13s.; 
ditto fine , 12s, to 13s.; rubbly culm, 5s. 3d. to 5s. 6d.; duff, 
3s. 3d. to ea. Steam, seconds, 13s. 6d.; bunkers, 10s.; small, 
6s. 6d. House coal, 15s. to 15s. 6d.; No. 2 Rhondda, 14s.; all 
f.o.b. cash, less 24 Swansea. 

Swansea despatched 67,572 tons coal foreign last week. The port 
continues to do an American trade, though falling off. French 
trade is large—over 30,000 tons, and 5800 tons patent fuel. Close 
upon 12,000 tons went to America. Spain, Italy, and Greece are 
large buyers Collieries working better. The port is showi 
marked vigour, imports and exports last week exceeding 116,4 
tons. Pitwood is st-onger. Cardiff {prices are 20s.; Swansea 
prices, 20s. 6d. Llanelly anthracite eis very brisk, and the 
prospects of a continuance are hopeful. Steel make at Lianelly 
continues strong, and tin-plate satisfactory, though makers are 
expressing doubts as to a continuance of American trade. 

In the Swansea district the make of steel and tin-plate continues 
a good average. The latter was larger than shipments, and stocks 
show an increase, being now 158,143 boxes. is strengthens a 
movement gaining force at Swansea for limiting production and a 
combination of makers. The success of an American union is 


cited. 
-4udine cargo of 1500 tons rails and 100 tons iron fastenings left 
Cardiff on Saturday for Massowah and Kurachee. 

The success of Messrs. Lysaght in transferring their base of 
operations from Wolverhampton to Newport has been the subject 
of satisfaction on ‘Change, Newport, and the probability expressed 
of others following in the same walk. In the Midlands it is openly 
stated that the firm has saved £60,000 by the step taken. 
£100,000 was spent in the equipment at Wolverhampton, where 
it is contended that isolation from the coast and heavy railway 
freights hamper trade and threaten seriously to affect the Stafford- 
shire sheet trade. 

At Newport last week Mr. Windsor Richards, whose personal 
acquaintance with home and American iron manufacture entitles 
him to consideration, addressed the Chamber of Trade upon the 
subject of protecting our home steel and tin-plate trades against 
foreign competition. He advocated, in fact, a Minister of Com- 
merce and Protection, maintaining that we opened our doors wide 
to the manufacturers of foreign countries, who closed theirs against 
our own. Mr. Richards did not suggest, but hinted at the 
possibility of workmen’s combination in ing to use foreign 
steel, and altogether made so trenchant a speech that it is being 
commented upon with approval in all quarters. 

Iron and steel advices are not altogether satisfactory, for though 
there is a large make going on, pig has again drooped in price, and 
foreign steel continues to be in evidence in the form of sheets and 
bars, principally for Swansea. Latest quotations there are as 
follows :—Glasgow pig iron warrants, 55s. cash, a fall of 1s. ; 
Middlesbrough Ne. 3, 51s., 50s. 7$d., 51s. 2d., 48s, 14d., 3s per 
ton less for cash than for monthly arrangements; hematite, 
59s. 3d. to 59s. for mixed ; Welsh bars, £6 ; steel and iron sheets, 
£7 12s, 6d. to £7 17s. 6d. Steel rails from £5 10s. for heavy ; light, 
from £6 10s. Bessemer steel tin-plate bars, £4 12s. 6d. Siemens, 
best, £4 15s. 

There was an extra demand last week owing to a break- 
down at the ag Forest Works, and the stoppage for four 
days. On Monday this was rectified. Midland works are still 
idle. Latest figures are low: Bessemer steel cokes, 11s. 9d. to 12s.; 
Siemens, 12s. to 13s.; ternes, per double box, 28 by 20 C., 23s. 9d. 
to 25s. 6d.; best charcoal, 13s. t> 13s. 3d. Big sheets, 6ft. by 3ft. 
by 30 g., £9 5s. to £9 7s. 6d. per ton. All these figures show a 
diminishing, if not a lost margin, between cost and sale. 

Block tin is at £112 15s. to £112; _ £19 12s, 6d.; a few 
works busy. Copper: Chili bars, £50 3s. 9d. to £50 8s. 9d.; lead, 
£11. Iron ore, Rubio, 14s. 9d. Cardiff and Newport prices are : 
a 14s, 6d. to 14s, 9d.; Tafna, 13s. 3d. to 15s, 6d.; Almeria, 

Ore cargoes have fallen off this week from Bilbao. One received 
from Duddon. Progress is shown of the Llanel!y Harbour 
movement by the appointment of ex-Sergeant Poyntz as dock 
constable. 

Mr. D. A. Thomas has elicited from the Government authorities 
the fact that there has been a falling off in the coal shipments to 
the Baltic ports. Mr. D. A. Thomas’s question took the form of 
implication that the falling off was due to the imposition of the 
coal tax. This Mr. Gerald Balfour skilfully fenced by stating that 
the exports generally for 1900 were exceptional, and that decline 
since in coal exports had simply been an accompaniment of the 
general decline in trade activity which has taken place both in 
the United Kingdom and abroad, 

Mr. Wm. Thomas, Brynawel, has been added to the coalowners’ 
representatives. 








‘NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE reports given by iron masters and consumers are all of a 
more or less unsatisfactory character, both as regards employment 
and demand in the iron and steel trade. 

The pig iron market in Silesia has been in a fairly strong position 


last week, dealers and manufacturers beginning to place orders for 
their next year’s requirements. Malleable iron remains in 
moderate request, and in the-various b hes of the finished iron 
industry an insufficient amount of work is generally reported to be 
coming forward. At the wire mills the activity has been decreas- 
ing considerably. In Rheinland-Westphalia the general condition 
of the iron and steel market is still far from satisfactory, inland 
d d being exceedingly limited, in spite of the low prices that 
are quoted. Contrary to expectations, the extensive Government 
orders in railway requirements which were given out a short time 
ago have failed to influence the tone of the iron market. A very 
depressed feeling is, generally, noticeable, and a want of enter- 
prising spirit. On the 8th inst. the Rhenish-Westphalian pig iron 
convention was prolonged till the end of next year, 

In serap iron prices are well maintained ; billets and blooms are 
but weskly called for on home account, while export is fairly brisk. 
Bars and hoops are in poor request, and for girders a good inquiry 
comes in from abroad. Most unfavourable accounts are given of 
the plate and steel trade, which can only be kept in fairly regular 
occupation by means of a tolerably lively, though unremunerative, 
export business ; home demand appears to be going from bad to 
worse. Official reductions in price have not as yet been resolved 
upon by the heavy plate convention, but the works belonging to 
the convention have been authorised to go down with their prices 
for boiler plates from M. 160 p t. to M. 150 p.t. In wire and wire 
nails the business continues unsatisfactory, and the machine shops, 
with the exception of those engaged in the construction of mining 
plant, are insufficiently occupied. 

The sharp frosts of the last weeks have considerably strengthened 
the coal market, and stocks are decreasing rapidly. The house 
coal trade is showing increasing activity, owing to consumers now 
getting in extra quantities for winter requirements. Prices remain 
strong. Also in engine fuel a good business is done on foreign 
account ; local demand continues quiet. The coke trade is very 
firm, both in Rheinland-Westphalia and in Silesia. 

The iron industry in Austria-Hungary is dull and very weakly 
occupied, a falling off in demand being felt in all trades. The 
Sig] locomotive factory has received an order for four passenger 
train locomotives and tenders, worth 86,000 crowns each, for the 
Ferdinand-Nord-Bahn. 

On the Austro-Hungarian coal market, however, a far better 
demand was experienced than formerly, house c al being particu- 
larly well inquired for. 

Last week’s business on the Belgian iron market was quiet and 
somewhat limited ; the tendercy generally is, however, improv- 
ing, and prices show much firmness. In merchant bars, as well 
as in girders and rails, a good demand was experienced, while all 
other articles are more or Jess depressed. 

A remarkably strong feeling characterises the Belgian coal 
market ; exports t» France have been less heavy than before, in 
consequence of a successful competition of German collieries; but, 
nevertheless, the total output for the first quarter in 1903 has 
already been disposed of, and quotations are exceedingly stiff. 

Very unsatisfactory accounts continue to be received from the 
French iron market, where activity and demand had been rather 
languid and irregular before the colliers’ strike, but where a general 
and marked depression is now felt in all trades. In some depart- 
ments the rolling mills have already partly suspended operations, 
and though quotations are officially the same as before, reductions 
are willingly agreed to by the works. 














AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 12th. 

THE most interesting development recently brought to light in 
the Western Pennsylvania steel region is the announcement of a 
number of new steel plants and enlargements. Mills have just 
been projected which will exceed in capacity anything now exist- 
ing. The Carnegie Steel Company has just completed plans for a 
large open-hearth steelworks, a sheared plate mill, and an angle 
mill contiguous to the Homestead Steelworks. This mill will con- 
tain sixteen 50-ton open-hearth furnaces, which, when operated 
double turn, will produce 1600 tons of steel every twenty-four 
hours. Tbe new plate mill will have capacity to turn out 1000 to 
1200 tons per day, and the angle mill as much. The company now 
uses every pound of steel it makes, either in its own mills or in the 
open market. These new mills are absolutely aeeded, and will be 
built with the greatest despatch. Owing to their enormous size it 
will be late next year before they will be completed. This com- 
pany has other large extensions in progress in the immediate 
vicinity, among them two blast furnaces started in June, and 
which are being hurried along on record-breaking time. One of 
these will be ready in January, or six months from time of start- 
ing, which is regarded as exceptionally short time for such a 
structure. Each of these furnaces will have a daily capacity of 
500 tons. This company is also building a third stack near by, 
which will have a capacity of 600 tons per day. These will give a 
total number of twenty-two furnaces in the Pittsburg district with 
a combined daily capacity of 5000 tons. This company is credited 
with the purpose of building a fourth stack at Youngstown, Ohio, 
where the company now have three stacks making 1500 tons daily. 
Other large mills and blast furnaces are to be built by interests 
closely allied with the United States Steel Corporation. These 
p'ans do not corroborate some of the pessimistic observations 
current in steel manufacturing circles, but it is to be remembered 
that this great concern owns its iron ore fields, and can, therefore, 
operate when independent plants cannot. ‘Two blast furnaces are 
to be built at Sharpville in the Shenango Valley. The builders 
have recently acquired £2,000,000 worth of ore properties, and 
have contracted for 300,000 tons of coke for 1903. 

The Pittsburg Steel Company has determined to build two or 
three large furnaces at Monessen, Pa., in the Monongatula Valley. 
Plans are being drawn. 

The Union Steel Company is pushing work as fast as possible 
in the same locality cn two blast furnaces, and also on a large 
open-hearth steel plant. The two stacks will have a capacity of 
1000 tons per day, and the steel works, when finished, ql scabies 
1200 tons per day. 

Trade is active, and good reports are received from all sections 
of the country. The distribution of merchandise is exceptionally 
large. The reported earnings of railroads for October were 
4,5; per cent. larger than for October, 1891, and 12 per cent. larger 
than for same month, 1900. 

Last week large sales of structural material and plates, aggre- 
= something over 10,000 tons, were made in Chicago. 

erchant steel is quiet owing to most large consumers having 
bought heavily during autumn. 

In Ohio a phenomenal demand for plate continues. Some 
mills will not be able to take much business for a year to come. 
Small mills are refusing long delivery orders, anticipating higher 
prices will soon be realised. 

In Alabama coke continues scarce, anda number of furnaces are 
on the Boog of banking up. At St. Louis there is an urgent 
demand for rails and track material, but in other respects the 
market is quiet. The Pennsylvania R.R. Company recently 
Forse orders for 32,250 tons of bridge iron. Some structural 

usiness is being held up on the score of high prices. Merchant 
steel buyers are sending very little business to Western Pennsyl- 
vania mills, 

Word from the coke region is that the lack of locomotives is 
obstructing urgent deliveries. Coke for prompt shipment com- 
mands 7-00 dols. per ton. An order for 300,000 tons next year’s 
delivery was taken at 3-40-dols. Orders for 80,000 tons rails were 
placed week. One small order was booked to contain 3 to 3h 
per cent. nickel. 

The United States Steel Corporation is endeavouring to purchase 





three or four of the great independent steel plants. Chief of 





these is the Sharon Steel Company, an immense independent 
cern; also the Labelle Steel Company, which has its Pr 
supply, and which can produce as cheaply as the great - 
tion. Then there is the Youngstown Iron, Sheet, and tu 
Company and the Lackawana Iron and Steel Company to i 
secured if possible. 

A great deal of anthracite coal capacity is still idle, and it wil 
be some months before there will be an abundance, Meanwhile 
the way of the manufacturers will not be smooth, ” 

= NEw YorK, November 19th 

There are indications of political changes which wil] manifest 
themselves in the coming session of Congress, and which wil] result 
probably in a more or less well-organised movement, dominated } 
western influences to bring about a general tariff revision alon; 
lines indicated by the late President McKinley. ‘The str” 
manufacturing interests throughout the New England and Middle 
States will, it is believed, determinedly oppose the progress of this 
movement, and because of the fact that the next session of Congress 
will be a short one, they believe they can prevent the carry} 
out of the purposes of the western politicians. Be that as 
it may, the question of a radical revision of tariff duties jn the 
United States is looming up. It may stumble, but it will not tur 
back. Another matter of supreme importance is the question of 
reciprocity treaties with a number of Governments. his move. 
ment is also opposed, not openly and professedly, but quietly, yet 
it is bound to make headway. Another matter that will force itself 
upon Congress is the much talked of revision of financial !egislation, 
In this the hanking interests throughout the East are practically 
unit; any 0 ition to the proposed legislation will come fron, 
the West. e steel industry continues in a quiet condition go far 
as current business goes. business is being transacted now 
than for months. ‘t'he fuel question continues to be an ugly one, 
The coke shortage, instead of being relieved, is becoming more 
aggravated. Some furnaces are resuming witb a few days coke on 
hand, hoping to be we before they run out. Basie and 
Bessemer producers in the Shenango and Mahoning valleys are out 
of the market. There is weakness in bar iron, sheet, wire, and tip. 


plate. There is reported weakness in merchant steel. Large 
manufacturing interests in these lines have quietly secured a large 
volume of business at something below current quotations, The 
weakening tendency in finished material in the face of a somewhat 


restricted production is causing a good deal of uneasiness. This js 
especially so in view of the probability that coke will be 1-50 do's, 
per ton higher next year, and Jake ore will also be higher to those 
who have to buy it. The United States Steel Corporation is 
quietly awaiting a favourable turn of affairs to place an order for 4 
very large block of Bessemer iron. Large orders have been placed 
for steel rails, the estimates of which vary from 30,000 to 
60,000 tons. The market for puddle bars is quiet and the demand 
for rods has fallen, though prices are held at 36 dols. for domestic 
in Western Pennsylvania and 37 dols, for open-hearth steel, 
Negotiations are also pending for rails abroad, and the latest order 
shows that 31-50 dols. is the cost price laid down here duty paid. 
There was a sharp break in the cost of spot tin due to the with- 
drawal of American buyers from the market. Imports of tin since 
November Ist, 1285 tons; copper is dull, and altogether nominal 
at 11-50 for lake; pig lead remains quiet, and spelter has weakened, 
Zine properties in Missouri are being bought up, and companies are 
being capitalised to develop them. Apprehensions exist that 
influences may arise which will break prices throughout the entire 
iron industry, and this feeling is strong enough to induce a little 
caution upon the part of the larger consumers who bave been so 
instrumental in filing up the mills and furnaces of the country with 
contracts extending into next summer. A few days will probably 
develop some interesting things. It is the determination of the 
stronger interests to check, if possible, any actual down turn in 
prices. The argument is forcibly made that the visible require- 
ments, though not presented, are of sufficient volume to tax the 
entire capacity of the country throughout the entire year of 1903, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market iseasier. House coal quiet, owing to thescarcity 
of tonnage. Exports for week ending November 22nd :—Coal: 
Foreign, 39,400 tons; coastwise, 17,681 tons. Imports for week 
ending November 25th:—Iron ore, 5050 tons ; steel billets and 
blooms, 2014 tons ; old rails, 190 tons ; boards, 816 loads ; pitwood, 
4670 loads. 

Coal :—Best steam, 13s.; seconds, 12s. 6d.; house coal, best, 
16s.; dock screenings, 8s. ; colliery small, 7s. 3d. to 7s. 6d. 
Pig iron: Scotch warrants, 54s. 8d.; hematite warrants, 5%s. 6d, 
f.o.b, Cumberland prompt; Middlesbrough, No. 3, 50s. 104d. 
Iron ore: Rubio, 14s, 9d. to 15s. ; Tafna, 15s. 6d. Steel: Rails, 
heavy sections, £5 10s.; light ditto, £6 10s.to £7 f.o.b. ; Bessemer 
steel tin-plate bars, £4 12s. 6d.; Siemens’ steel tin-plate bars, 
£4 15s.; all delivered in the district cash. Tin-plates: Bessemer 
steel coke, 11s. 9d. to 12s. ; Siemens—coke finish—12s. to 12s. 3d, 
Pitwood: 20s., ex ship. London Exchange telegrams: Copper, 
£50; Straits tin, £111 10s. 








TRADE AND BUSINESS ANNOUNCEMENTS. 





Tus rings for lining the Kent Collieries pit near Shakespeare 
Cliff have been made by Messrs. Haniel and Lueg, of Diisseldorf. 

WE hear that Messrs. D. Bruce Peebles and Co. have received 
an order from the Electric Lighting and Traction Company of 
Australia, Adelaide, for duplicate 350 horse-power generators and 
Willans engines, 

Mr. E. C. Amos, 20, Buck!ersbury, Queen Victoria-street, 
London, E.C., informs us that he has been appointed special 
representative for London and district for the Consolidated Pneu- 
matic Tool Company, Limited. 

Mr. H. Ho.voway, contractor,’ Bilston-road, Wolverhampton, 
has just secured the contract for the construction of a large 
service reservoir, and for the laying of about 20 miles of large 
water mains at Coalville near Leicester, for the Coalville Urban 
District Council. He has also been successful in securing the first 
contract for the construction of a new canal basin and elevator 

its, &c., at Dudley Port, for the Mond Gas Power Corporation, 
imited. 

Easton AND Co., Limited, Broad Sanctuary, London, S.W., 
have secured the order for additional pumping plant for the 
Antwerp Waterworks Company, Limited. The plant in esa 
is arranged to work with highly superheated steam on the 5 hmidt 
system. The company’s guarantees of steam consumption are :— 
At maximum and mean load, 10 lb. of steam per indicated horse- 
power ; at one-third of the mean load, 12 lb. of steam per indicated 
horse-power. 

Kynocu Limirep, Lion Works, Witton, Birmingham, has taken 
over the business of the Forward Engineering Company, Limited. 
It is proposed to carry on its operations in a new factory, in exten- 
sion of the existing factories, at Witton and Holford, Birmingham, 
which will be equipped with the best and most modern machine 
tools suitable for high-class work. The business will continue to be 
conducted under the management of Mr. H. B. Graham, who has 
occupied the position of secretary and gee manager to the 
Forward Engineering Company, Limited, for some years, 








Tue death is announced of Mr. Robert Hamilton, 





inspector of lighting to the Corporation’ of Glasgow, which 
vecurred on the 24th inst. with startling suddenness, 
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THE PATENT JOURNAL. 
Condensed from “The may Oficial Jlourna of 


Application for Letters Patent. 


inventions have been ‘‘ communicated " the 
“We ge address of the communicating party are 
printed in italics. 


11th November, 1902. 
94,608. DEVICE g for CLeaNninc Tun Borro&s, Genkinger 
Bros., Charlton, Kent. 
*prisMaTIC ILLUMINATING Srructurgs, P. M. 


tice. (The Pressed Priam Plate Glass Company, 
Dnitec 1 States.) 
94,700. nue Barakk for Cycres, A. L. Jones, Radstock, 


rset. - ~ 
— aan Carn Roap WHeExLs, 5. E. Owensmith, 


94, 

2nd e-RECORDING Apparatus, J. J, Stockall, 
jun., L ondon. e 
94,703. BICYCLE Lock Brake, G. M. and M. Nelson, 
London. 


94,704. [ck SCRAPERS, E. A. Carolan.—(The General 


Electric Company, United States.) 
705. Contact CcamPs for Ececrric Conpuctors, E. 


~~ Carolan.—(The General Electric Company, United 
tes. 

94,708. me rnpicaTIna Apparatus, E. A. Carolan.— 
(The Ge neral Electric Company, United States ) 

94,707. Arc LAMP Hanogrs, E. A. Carolan.—(The 
General Blectrie Company, United States.) 

94,708. LiourNinc ARgesTers, KE. A. Carolan.—(Thi 
General Blectrie Company, United States.) 

24,709. ELECTRIC Cot-outs, E. Carolan.—(The 
General Blectrie Company, United States.) 

94,710. EvectRicaL Mgasurine Instruments, E. A. 
Carolan.—(The General Electric Company, United 


States 

earl. Maomeri Com Spoors, E. A. Carolan.—(The 

veneral Electric Company, United States.) 

ELectric Motors, E, A. Carulan. - (The General 

ic Company, United States.) 

3, InpuctTion Motors, E, A. Carolan.—(The General 

Electric Company, United States.) 

94,714. Evectarc Switch Conrro. Mecuanisas, E 
‘a. Carolan.—(The General Electric Company, United 







tates.) 

ors Systems of EvcecrricaL Distrisotion, E. 
‘A. Carolan.—(The General Electric Company, United 
States 

24,716. reas Fore-caRRiack, J. J. Leonard.—(A# 
Couteret, France.) 

94,717. Ice CREAM FREEZING Macutngs, J. B. Schiifer, 
London. 

24,718. Daip-caTcHER for ADVERTISING, J. B. Schiifer, 
London. 

94,719. Copyine Ink, W. Stewart, London. 

94,720. BURNING Liguip Fort, &c., F. L. Warren, 
London. 

24,721. Foop Preparations, H. H. Lake.—(H. D. 
Winton, United States.) 

94,722. SecurinG Hats upon the Heap, T. W. North, 
London. 

24,723. Locks, J. Gonorovsky, London. 

24,724. Motor CarpurReEtTTERS, F, Henriod-Schweizer, 
London. 

24,725. SupgRHEaTERS, H. H. Lake.—(Tie Stirling 
Company, United States.) 

3, Lirg Buoys, E. Recordon, London. 

24,727. Tings, H. H. Lake.—(F. G. Saylor, United 

States.) 





LETTERPRESS PRINTING MAcHINES, M. 
Rudometoff, London. 

24,729. Boxes, B. Haughton, London. 

24,730. Gates. P. McGinnis, London. 

24,731. InvaLip Bepstgap and Commons, W. C. Feely, 
London. 

24,732. Dentistry, G. G. Martin, London. 

24,733. Topacco Pipgs, A. W. Thornton, London. 

24,734. Boot Lacs, E. L. Pitts and W. McK. Parks, 
London. 

24,735. Fronts for VenicLe Hoops, A. M. Clark.—(7he 
Vehicle Top Attachment and Protector Company ( Incor- 
porated), United States.) 

24,736. FIBRE-SEPARATING APPARATUS, F. Wilkinson, 
Liverpool. 


24,737. Meractic Ventcte Waerts, T. Midgley, 
Liverpool. 
24,738, MANUFACTURING ACETYLENE Gas, A. Ross, 
Liverpool. 
24,739. Resttrent Tires for Wuaegzs, H. Falconnet, 
Liverpool. 


24,740. Brakes, B. Baker, London. 
24,741. Srgam Bor_ers or Generators, E. T. Murphy, 
London. 
24742. Evecrric Ramways, W. N. Stewart and H. E. 
Dick, London. 
24,743, Menu Stanp, H. P. Ramsey and D. J. Griffiths, 
London. 
24,744. Ligutninc Guarps, O. J. Lodge and H. A. C. 
Saunders, London. 
24,745. Cycte Brakes, Humber, Ltd., and F. Eason, 
London. 
24,746. Hipg-workInG Macurngs, A. J. Boult.—(N. 
Leidgen and BE. H. Munkwitz, United States ) 
24.747. Vapour Lamps, E. J. Frost and J. H. Berry, 
London. 
24,748, Tartincs Waeet Exevator, G. H. Hurst, 
London. 
24,749. MouLpinG Macurngs, P. Randall and G. Davis, 
London, 
24,750, CausHine Minis, E. H. Hurry, London. 
24,751. Supgraeaters for Steam Borers, H. H. 
Lake.—(The Stirling Company, United States.) 
24,752. Seourtnc Winpows, P. R. J. Willis.—(/. W. 
‘Nippert, United States ) 
24,753. ARRESTING Fumes, P. R. J. Willis.—(A. W. 
Guliland, United States.) 
24,754. Leap Sgau, J. Versteylen, London. 
24,755, ELgctric CaBugs, W. C. Johnson and J. W. Bass, 
London. 
24,756. Coverine for ELectric Casies, W. C. Johnson 
and 8. Paterson, London. 
24,757. Compuxep Couca and Cuarr, H. H. Pattee, T. 
A. Baker, and H. H. Blair, London. 
24,758. Ruppgr Tires for Wueets, G. B. Dryden, 
London. 
24,759. Toots for Ciganina Tuses, H. H. Lake.—(The 
Stirling Company, United States.) 
24,760. Means for RaiLway SicgNaLiinc, H. Samuel 
London. 
24,761. Exatngs for Pumprna Purposes, H. J. Haddan. 
meee ee Steam Pump Company, United 
ates. 
24,762. Tastes, J. Annison, H. B. Beard, and W. J. 
Parkin, London. 
24,763. Apparatus for Lxacuinac C. M. Walter, 
mdon, 
24,764. Motive Power Enorngs, EK. Thunderboltand The 
pe ta Patent Governor Company, Limited, 
24,765. Foupine Cuair, R. C. Gardner.—(C. W. Luther, 
Russia, 
—_ Ciutcu for Free-wHeEL Device, N. Mitchell, 
mdon. 
24,767. MANUFACTURE of SULPHOCYANIDES, J. Tcherniac, 
mdon. 
24, bes manna Sucear from Best, J. C. F. Lafeuille, 


A, Hardt, Germany.) 


24, 769, , O. Lindemann. 
oTtors, G. H. Hill, 


24, fee aaa Contro of 
24, im, Bran for Rar.way Wacons, R. W. Woosnam, 


24 772. , eS TRANSFORMERS, A. F, Berry and 
‘The British Electric Transformers Manufacturing 

F Com pany, Limited, London. 

24,773, RESILIENT Times, The Long-acre Motor Car 
Company, Limited, C. M. Brown, and A. M. Arter, 





24,774. Greasina the Sorzs of Boots, P. Karutz, 
ndon. 

24,775. ATTACHING SusPENDERS to Corsgts, P. Nottelle, 
ndaon. 

24,776. Picket Bris, J. T. Naden, London. 


24,777. Protector for Ratt in Ececrric Rattways, H. 
Brooks, London. 


24,778. Strgam Superneaters, H. H. Lake.—(The 
Stirling Company, United States.) 

24,779. STeAM Svuperueaters, H. H. Lake.—(The 
Stirling Company, United States ) 

24,780. Distituina =Liquips, H. H. Lake.—(United 


States Distillation Company, United — 
24,781. Evastic FLuip Heat Enowngs, 8. Z, de Ferranti, 


mdon. 
24,782. Hanaine Hats, G. 8. Chapman and J, I. Russell, 


ndon. 

24,783. Ian1T1on TuBes for lanrTinG Gasss, E. Gardner, 
mdon. 

24,784. Animav CLippgers, A. Hawtree, London. 

24,785. Gas Burners, C. Scott-Snell, London, 

24,786. ArTiriIciIAL Hark Work, 8. Lichtenfeld, 
ndon. 

24,787. Boots, A. V. Hoorn, London. 

24,788. Appliance for Street Sweepine, R. Allen, 


ndon. 

24,789. Rescuinc Persons from Fire, M. Schriter, 
London. 

24,790. Brake for Rar way Veutcigs, M. Corrington, 
London. 

24,791. INstrumMENTs for Removine the Tonsizs, A. B. 
Francis, London. 

24,792. Packet for Save of Cigarettes, J. W. Brown, 
London. 

12th November, 1902. 


24,793. Rar.way Point Switcues, 8. Genders. 
Griinsby. 

24,794. Prorectine the Moustacug, H. B. Ori, South 
Shiel ‘s. 


24,795. Printixc Frame of Mimgoorapas, T. H. D. 
Cooke, London. 


24,796. Tag Paisg, 8. Witt, Southampton. 
24,797. SceENTING ARTIFICIAL FLowgrs, F. W. Warrick, 
London. 


24,798. Compouxp Traction Enorngs, W. Foster and 
Co., Limited, and J. Starkey, Lincoln. 

24,799. Workine of Taamway Points, W. F. Waddell, 
Glasgow. 

24,800. RarLway CaRR1AGE COMMUNICATION AF PARATUS, 
T. Kay, Stockport. 

24,801. Gas Pressorge Repocina VaLves, S. 8. Walker, 
Stratfori-upon-Avon. 

24,802. Orgratine Sienacs by Ecectric Tramcars, 8. 
Hindley, Sheffield. 

24,803. TiGuTENING FLoorinG Boarps, F. W. Porter, 
Manchester. 

24,804. Kwitrinc Mscaing Neepies, C. R. Woodward, 
Nottingham. 

oc Means for Lirrave Heavy Weicats, J. Clarke, 

u 

24,806. Ampetirign for Gramoruoysg, G. A. Smith, 
South Shields. 

24,807. WargeRpRoor Pavinc MATERIAL, W. P. Thom- 
son, Liverpool. 

24, 808. Regt for Rorz Makino, J. T. Fenwick and W. 
E. Furneaux, Newcastle-on-Tyne. 

24,809. Stocks for Brusnes, L. M. Cooper, Castleton, 
Derbyshire. 

24,810. AIR-VALVE Reoucators, J. V. Worthington and 
A. W. Barclay, Birmingham. 

24,811. Expresstxc Moisture out of Peat, D. R. 
O'Sullivan-Beare and T. J. Haslam, Dublin. 

24,812. Dgetoyatinc Compositions, J. Fiibrer, Berlin. 

24,818. Pinc-Pone TaBug, J. C. Walker, Liverpool 

24,814. Borter for Water Heatine, J. Ralph, Man- 
chester. 

24,815. Brewers’ Firg-HEATED Coppers, F.C. Harmer, 
Bristol. 

24,816. Fixinc Hanpies to Brusnes, W. Murley and 
T. Keeff, Stockton-on-Tees. 


24,817. Gas lenitinc Priiutes, J. Kellermann, 
Manchester. 
24,818. Imtinc Jam Jars, C. Phillips, Hockley, 


Birmingham. 
24,819. Scopptyinc Cement to Concrete Mixers, W. 
E. Heys.—(F. B. Gilbreth, United States.) 
24,820. Frames for UnpgRGROUND ELecrRic CaBLEs, 
A Sowden, Halifax. 
24,821. Looms for Weavino, A. Sowden, Halifax. 
24,822. Preventinc CHImMNky Down-pRavGutTs, J. 
Evans, Tirphil, near Cardiff. 
24,828. Macuingery for Cortina Coat, &c., G. Moir, 
Glasgow. 
24,824. Meratuic Guarps, W. Starkie and J. Starkie 
nd Sons, Limited, Manchester. 
25, DISPLAYING | C{NEMATOGRATH Picture, E. 
Esdaile and A. E. Dobbs, London. 
24,826. Fans, G. Baranovits and I. Maguth, Glasgow. 
24,827. Distrinutinc VaLve Ggars, R. B. Lang, 


lasgow. 
24,828. Potato Raisers, &c., R. Barton, Walton, 
Liverpool. 
24829. Sear and Kwee Cover, J. Hastwell, New 
Brighton, Cheshire. 
24,830, Door Sprinos, F. W. Adams, London. 
24,831, Boarp Ho.per, A. Evett, Birmingham. 
24,832. SprnpLe Borsuwss, S. Fearnley, J. Charlesworth, 
and M. Hardy, London. 
24,833, Dry Ourpoor Sxat, W. M. Sharpe, London. 
24,834. Banp Baaxgs, P. C. Middleton and W. 8S. H. 
Smith, London. 
24,885. Drawine Pen, F. E. Astley, London. 
24,836. Boor Prorgcrors, R. Scattergood, London. 
24,887. OrL-cake Breakers, J. M’Kinnon, Dundee. 
24,838. Saretp for TaPgeR-HOLDERS, A., H., and F. 
South, Burnley. 
24,889. Macuing for WASHING Cuiorugs, J. M. Sellers, 
Keighley. 
24, ee Spoon and Fork, P. B. Symonds, 
naon. 
24,841. ConveRTIBLE Hoop, J. L. Dickinson, London. 
24,842, De.ivertnc Paper to PrintinGc Macatngs, C. 
Bennett, London. 
24,848. Mat-Makino Macutygs, G. H. Joulin, London. 
24,844. Puzzie, W. G. Best, London. 
24,845. Sprunc Seats, G. Toulmet, London. 
24,846, BraceLet Parcet Carrier, I L. Williamson, 
Hexham, Northumberland. 
24,847. VuLcanisers for DentaL Purposss, F. Knoeferl, 
London. 
24,848, Mixtne and Aarratina Liquips, F. Knoeferl, 
London. 
24,849. Compinep Heater, Cooter, and SrToraGE 
Basket, N. F. Boniface, London. 
24,850. TRAVELLING Crangs, H. F. L. Orcutt, London. 
24,851. Apparatus for DistRIBuTING Powpgrs, G. L. 
Morton, London. 
24 poe Macuryery for Wrappine Pastis, L. nis 
mdon. 
24,858. Exuaust-Boxes for Explosion Motors, C. 
Mégevet, London. 
24, "9 or aaa Cups and Fixes for Pargrs, E. G. Dow, 
ndon. 
24,855. Curr or Stegve Link, H. G. A. Hallé, London. 
24,856. NON-REFILLABLE Botries, 8. J. Lawrence, 







mdon. 
24,857. Propuctne Inpuction CuRRENTS, R. Grisson, 


mdon. 

24,858, Construction of Rapiators, C. J. Mégevet, 
London. 

24,859. Arc Lamps, T. L. Carbone, London. 

24,860. PLayine Carps, H. C. Taylor, London. 

24,861. Maxine SpapEs and Saovets, J. Richmond, 
Liverpoo! 

24,862. MANUFACTURE of Toxacco, A. Prior, Liverpool. 

24,868. Fempine Apparatus for Rouuine MILLs, J. 
Sumner, Liverpool, 

24,864, Brattice Ciorn, W. W. Pilkington and W. R. 
Ormandy, Liverpool. 


24.865. INsuLaTine SupsTances for Cases, W. W. 
Pilkington and W. R. Ormandy, Liverpool. 
24,866. Oporirgrovs AntisEpTic DistnrecTinc Svus- 


stances, J, Bardin, London. 





24,867. Mawy-BLapEep Kwivas, G. Garda, London. 

24,868. AppiIna Macatngs, A. J. Postans, London. 

24,869. AmomaTic Basgs, A. Meyenberg, R. J. Lévy, 
and The Clayton Aniline Company, Limited, 
London. 

24,870, TRIANGULAR Paper BaG-MAKING MACHINE, F. 

. Chappell and H. J. Conway, London. 

24,871. Makino Syrup from BugtRoors, A. Mertens, 
London. 

24,872. Fiusaine Dea Pipsgs, J. H. Doyle, London. 

24,873. Apparatus for WasHina F ioors, J. E. Gee, 

on. 

24,874. InstRuMeNT for ASCERTAINING DIRECTION in 
MARCHING, J. von , London. 

24,875, Vaw Hoist, 8. P. Hogger, Barnes, Surrey. 

24,876. Fastenine and Lockina Devicgs, J. G. Galley, 


on. 

24,877. Dry Gas Merers, J. W. R. Wall, London. 

24,878. Gas Propucers, W. H. Beanes and Werner, 
Pfleiderer and Perkins, Limited, London. 

24,879. Manuractuginc Mera, Wueass, J. Brunon 
and M. Fallette, London. 

24,880. Lock for RatLway Carriace Doors, W. H. 
Casselton, T. Dace, and Carter and Aynsley, Limited, 
London. 

24,881. ENUMERATING Macutngs, P. Sloper, London. 

24,882, Extraction of Parcious Mzrats from Orgs, 
H. L. Sulman and H. F. Kirkpatrick-Picard, 
London, 

24,883. Recovery of Mercory from its Orgs, H. L. 
Sulman and H. F. Kirkpatrick-Picard, London. 

24,884. CRYoTALLISATION of NapaTsaLing, E. Fourcy 
and G. Buire, London, 


13th November, 1902. 


24,885. Tage Assistant Epucator, L A. Williams, 
Wooburn Green, Bucks, 

24,886. SMOKUNG Pipgs, J. C. Barker, London. 

24,887. Cycie Stanp, E. R. Parry, Newport, Mon- 
mouthshire. 

24,888. Sarety Low-FLtasa O:1 Lamp, 8. L. Boot, 
‘Addlestone, Surrey. 

24,889. PRorection a the Togs of Boors, G. L. Morrall, 
Urmston, Lanes. 

24.8.0. ELecrric Saapg or Grosz Hoiper, W. Leach, 
London. 

24,891. Emproyvine Expiosive Mixturgs in Encings, 
L. A. R. Wallace, London. 

24,892. Guass Cases for WreaTus, H. 8. Cutler, Bir- 
mingham. 

24,893. Lurrine Jacks, J. G. Statter, Birmingham. 

24,894, Drarnine the Cycinpgrs of Srzam ENGiNEs, 
The Calico Printers’ Association, Limited, and C. J. 
Atkinson, Manchester. 

24,895. Hack-sawinc Macuines, H. A. E. Liebert, 
Manchester. 

24,896. Pozzix, J. T. Shinton, Erdington, near Bir- 
mingham. 

24,897. Lockine Nuts on Screw Botts, B. Blakemore, 
Mane! es 

24,898. Ovrsipe Szats of Taamcars, J. Richardson, 
Mancheste r. 

24,899. Warp Stor Motions, E. Hollingworth.—(Z. 
Wyman, United States. y 

24,900. Rotary Screen, J. P. Waldieand H. O’Connor, 
Edinburg! 

24,901. Means for DisPLayine Bepstgaps, W. H. Beal, 
Halifax. 

24,902. Lirk-savine Guarps for Cars, F, Bradshaw, 
Sheffield. 

24,903. ILLUMINATING BILLIARD TaBLgs, J. H. Crump- 
lin, Portsmouth. 

24,904, Or. Enotyes, J. A. Ewins and A. H. Shenton, 
Birmingham. 

24,905. Fastenines for SasHss, W. Hill, Bi ham. 

24, we Practise Boxes in Casinos, 8. Walt er, Liver- 


poo 

24, OT. Bruiarp Cues, J. I. Duff and F. J. Myers, 
Woodley, Cheshire. 

24,908. O1t Cans, J. Wood, Glasgow. 

24,909. ATTACHING PLANTS to Supports, F. H. Butler, 
Birmingham. 

24,910. Tramcars, J. T. Pearson, Burnle ° 

24, 911. Souitarres, A. 8., R. J., and H. C. Keeling, 

‘b 7 


erby. 
24,912. RoTaRY Motors and Pumps, W. Mathieson, 


G Ww. 
24,913. MusicaL Instruments, L. P. Furber, Oldswin- 
ford, near Stourbridge. 


24,914 a and Suppiyinc Gasgs, J. Melles, 
G 
ee Cannea Rosgs, Cut-outs, &c., J. W. Sutcliffe, 
ndon. 


24,916. Saw-F1Line Devicess, A. J. Beck, London. 
24, 917, Rinc Lever CanDLE HOLpsr, c. E. Fleury, 
k. 


Cor! 
94,918. HorsgsHogs, R. and R. H. Burgess, Hyde, 
Cheshire 


24,919, Brick Kiiys, W. Morris, Birmingham. 
24,920. Tram Sats, G. B. Laird,- Dundee. 
24,921, Joincva MetaL Tose Ewps, A. H. Bayley, 


ndon. 
ee Bremos Fiusuine Cisterns, A. Schleidt, 
ndon. 
24,928. FooD-COMMINUTING MACHINERY, T. R. Shillito. 
“(The Bisenhiitten und Emaillirwerk, Germany.) 
ee Seenees for Usg in Guns, J. F.C. Farquhar, 


24,925. adaat Esorg, J. W. Larimore and J. M. Rahn, 


24,926. a Macutygs, E. Jardine, E. Watchorn, and 
J. Dalby, jun., London. 
24 a. Trauway Ratt Criganees, &c., J. Thorpe, 


24, 028. , for Pockets, F. J. and H. Norris, Bir- 


mingham. 
24,929. Borries, T. 8S. James and H. Engholm, 


ndon. 
24, - ri pHons for AERATED WaTERs, G. H. Wilton, 
24, 981, Taps, G. Thompson, London. 
24, 932. Lirts, J. 8. Stevens, C. G. Major, and E. C. and 
P. H. Stevens, London. 
24, po pe. P. D. Thropp and A. de Laski, 


24004 Exriostvas, T. R. Curtis, A. S Pearcy, D. J. 


tcalfe, C. L. W. Smith, and A. F. Hargreaves, 
London. 
24 935. Tog ArRiAL Bicycte Track, J. Wood, 
Lon 


24,936. ‘Gain, W. Hartmann, London. 
24,937. CLoTHes Link SUPPORTING Dgvice, C. E. Voigt, 


London. 
24,938, Enorngs and Motors, H. 8. Wilson, 
mdon. 
24,939. LookinG-GLass or Mirror, J. G. Stephenson, 


mdon. 
24,940. Rotiine Saget Merat, F. O. Stromborg, King- 
ston-on-Thames. 
24,941. Tre Ciips, A. Grimsley, London. 
24,942. Macutne for Makine CiGaretrss, G. Calberla, 


London 
24, i048. StanriNa Eecrric Morors, J. 8. Highfield, 
Lon 


24,944. CALCULATING Macutngs, Callender’s Cable and 
Construction Company, Limited, and H. Hastings, 

24,945. Lamps for Hgatina Curiine Tonas, L. B. R. 
Dureau, London. 

24,946. FLvuip Pressure Brake Device, J. W. Cloud, 


mdon. 
24,947. Omnisus Lamp, W. Nelson, sen., and W. Nelson, 
jun. .» London. 
— be and Distance Inpicator, E. Schultz, 


24,048,  Amasas. Navigation Macuings, P. André, 

mdi 

24,950. Gasrona, F. Buesser, London. 

24,951. Venicue for Exaisitinc Goons, J. M. de 
Zoltynski, London. 

24,952. Manotxs, P. Dallmeier, London. 

24/958. Fituise Bortziss,-P. Sloper and A. H. Mure, 


London. 





panes Howipgr for Paotoorarsic Fits, H. Liittke, 

yadon. j 

24,955. Makina NITReCELLULOsE Fi_m3, H. Liittke, 
London. 

Ree Acetytenzg Gas Gznzrator, J. Bartlett, 


2. 

24,957. Puummer Buiocks, T. and W. Jenkins, 8. Y. 
Knight, and A, L. Thomas, London. 

24,958. ELastic Waxes, J. Drnek, London. 

24, "959. AUTOMATIC SAFETY FIRELIGHTER, C. Buttle, 
London. 

24,960. Cycigs, J. A. Coulson, London. 

24,961. SgLF-cLosiInc Tapa or VALvEs, W. Ward, 


London. 
24,962. Mzans of OpgRaTING Sienazs, J. P. L. Donlevy, 
London. 
24,968. FaLiinc Tarcets, E. Henkels, jun., London. 
24,964. Propucina CoLour Errects, C. R. Eichhorn, 


ndon. 

24,965. Taansmission of Power, J. Parsons, ©. E. 
Bare, and G. F. Sturgess, London. 

24,966. TanasHinG Macuing, J. Marshall.—(H. Graepel, 
“‘Austria-Hunga ry.) 

24,967. Wartmve Nips, G. 8. Wise, London. 


Mth November, 1902. 


24, ya Factory and Krrewen Coat-Bin, P. Young, 
mdon. 
24,969. Connectinc Pivuc and ScREWDRIVER, Ww. 
Bobbett, Téignmouth. 
24,970. CeNTRIFUGAL Governors for Motors, .G. John- 


son, Coventry. 

24 971. SPEED-INDICATING Apparatos, J. M. McMurtrie, 
Glasgow. 

24,972. ACETYLENE Gas GENERATING Apparatus, G. 


Berne: ey, Glasgow. 
24,973. Pump CARRIER for Cycuizs, R. A. Fletcher, Bir- 


mingham. 
24,974. TiLes for Fioors of Firrer Bens, A. Bryan, 


Birmingham. 

24,975. PREVENTING VEHICLES SKIDDING, The Wolseley 
Tool and Motor Car Company, Limited, and H. 
Austin, Wolverhampton. 

24.976. Lopricator for So.mp1r1zp On, G. C. Brinton, 
Newcastle on-Tyne. 

24,977. Motor Bicyctz Srtanp, T. C. McKibbin, 
Windermere. 

24,978. Sats, S. H. Dean, Liverpool. 

24.979. Gu+zoxe and Constrructine BuILpines, J. V. 
C. B. Wilson. Glasgow. 

24,980. Blow Lamps, J. Adams, Birmingham. 

24,981. Atracuine Boor S0LEs, ep tante, Bir- 


mingham 

24,982. Waincinc Macuiyzs, T. H. S. Palfree, Not- 
tingham. 

24,983. ese for Founrams Pens, A. G. Strong, 
Bristo 


24,984. VenTILATING Winpow Bar, J. B. Petter, 
BristoL 

24,985. Wirinc Morton for Looms, E. Hollingwcrth, 
Dol , Yorks, 

24,986. Ecectric Lamps, W. R. Laidlaw and G. H. 
Scholes, Manchester. 


24,987. ee Hotper for Typists, J. 8S. Howie, 
G 

24,988. assosine Cautr, G. Graby anil R. M. 
Knowles, Glasgow 


24,989. SscURING POLLEYs to Saarts, H. W. Finch, 
Kingston-on- -Thames. 

— Eugcrric Swircn, P. R. J. Willis.—(N. Britz 

nd B. C. Goodrich, United States.) 

ooo. SgcURING Fexrixe. Borr.e Teats, R. P. Roe, 
Sheffield. 

24,992 Trousers SrretcHeR and Swaper, C. R. 
Bartels, Berlin. 

24,993 PickL&-JaR Covers, B. Souvey, Berlin. 

24,99% Hanpies for Carrymyve Bacs, R. Calvert, 
Manchester. 

24,995 HxaT Cuimpene.of Hort-arr Stoves, E. Orval, 
Manchester. 

24,996. Stam Trapz, G. H. Thomson, Manchester. 

24 $97. Winpine Bossins, A. aL Fletcher and W. R. 
Grundy, Manchester. 

24,998. ELecrric Accumu.ators, E. H. Hill, Sheffield. 

24.999. Expanpinc Macutxe Tap, A. Birchall, Don- 
caster. 

25,000. HypravLic SgaLED CENTRE VALve, W. Blake- 
borough, Brighouse, Yorks. 

25,001. Oa Sanpa.s, 8. L. Harlock, Felixstowe, 
Suff 

25,002. Scorinc Boarp for Briiiarps, W. Waud, 
London. 

25,008. BorrLe made A. J. Boult.—(4. Schine- 
mann, Gerinan: 

25,004. Sgwine em O. E. Gunton and W. W. 
Warren, London. 

25,005. Cicarn Ho.psrs, H. L. = acon London. 

25,006. StyLocraPHic and Fount Pens, H. 
Symonds, London. 

25,007. SicnaLtina System for Rartways, J. Lanz, 
London. 

25,008. STRENGTHENER for TeeTH Basgs, R. Walker, 
Lon 


on. 
— Removine Boats from Water, L. Morgan, 


mdon. 

25,010. Movine Boats along Waterways, L. Morgan, 
London. 

25,011. AceTYLENE Lamps, L. Kamm, London. 

25,012. Crock Casgs, R. W. James. “4. Nathan, Ger- 
many.) 

25,013. Warp Beamine Frames, J. Thomas, Burnley. 

25,014. CrorH. Routers for Looms, J. Widdup and J. 
B. Holden, — 

25,015. Corszts, M. Herz and H. Frank, London. 

25, 016. Cuaroixe OPEN-HEARTH Furnaces, J. Reimer, 


London. 

25,017. Fixne 1xInG Necxtizs, F. H. Thomas and W. J. 
‘Andrews, London. 

25,018. Curtise Toot, H. H. Lake.—(A4. B. J. Luck- 
hurst, United States.) : 

25,019. ‘Gow Casg, T. B. M. and J. M. Ward, Bir- 
mingham. 

25,020 Satt Putveristnc Apparatus, A. H. Yorke, 
London. 

25,021. Puriryine Fats, A. G. Bloxam.—(H. Schwarz- 
lose, Germany.) 

25, 022. CoLouRING Matrers, R. Holliday and Sons, 
Limited, J. Turner, H. Dean, and J. Turner, 
London. 

25,023. E.ecrric Motor ConTrouugr, G. A. E. Kohler, 
London. 


25,024. ANTHRACENE Derivatives, H. E. Newton.— 
(The  Vguemanae vormals F, Bayer and Co., Ger- 
many. 

25,025. OBTAINING ExPLosivk Errects, W. 0, Wood 
and H. Knudsen, London. 

25,026. Game, L. V. Gladwell, London. 

25,027. PRRAMBULATORS, G. D. Leadbetter, London. 

25,028. WATER-HBATING APpaRaATus, A. Kemper and F, 
Damho Liverpool. 

25,029. Bicycie Stanps, E. H. Browne, Liverpool. 

— Soe Megat Exrract, E. Edwards, 
031. Fastenine Seat Coverines, J. Reixach and F. 

ag London. 

25,082. Piates for Encravina, P. P. Harvey and C. 
Sureties, London. 

25,038. Finrous ComPosition, P. P. Harvey and C. 
Sureties, London. 

25,084. mas and Evaporators, F. E. Bennett, 


25,0385. TopEs for Hzat Apparatus, F. E. Bennett, 
London. 

25,036, + meng for Gas Marns,-A. E. Layton, Bir- 
bgp en Out VaPoRIsER for Cookine Purposss, T. Evans, 

mdi 

25,038. Dreepeat ComBUSTION ENGINES, R. Thomson, — 
(C. Brown, Switzerland.) 

25,089. TaBizs, F. Grove, London. 

25,040. ReeutaTine Gas Suppiy, F. Arenberg, 
London. 
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25,041. am PURIFYING ‘APPARATUS, W. B, Hardy, 

25,042. ‘cee Casss,"O. L. Parmenter, London, 

25, 043, Games, R. S. Williams, London. 

25,044, TREATING WASTE Surstances, A. Theilgaard, 
London. 

25,045. Mera.iic Boxes, A, Lloveras, Londo: 

25, 046. Exptosion Motors, J. G. Accles con! F. H. de 
Veulle, London. 

25,047. Mongy-Boxes, F, Hahnlein, London. 

25,048. ATracHiInG Corrs to SHIRT-SLEEVES, H. Winzer 
Londo 


nD. 

25,049, Spanners, W. H. Cocks, London. 

25,050. Expiosive Enarng, R. G. Pierce, Chislehurst, 
Kent. 


25,051. Guarps for Tramcars, E. C. Maulton, Kings- 


ton-on-Thames. 
25,052. Locomotives, J. H. Williams, M. R. Lindley, 
H. IL. Dickinson, and I. Moore, Kingston-on- 


Thames. 

25,058. Castors for Furniturr, &c, G. H. Nobbs, 
London, 

25,054. Hyprostatic Pressgs, A. W. French, London. 

25,055. Licat Screens for Cameras, E. F. Beckwith, 
London, 

25,056. Grars-crinpiIne Macring, J. H. F. L. Hart- 
mann, London. 

25,057. Gas Re-weatinac Furnaces, F. Siemens, 
London. 

25,058. Larae Drivers or Carriers, A. R. Hesse 
London. 

25,059. Hark Rerarers, M. A. Gouy, London. 

25,060. Macutng for SwrEPrne Purposss, W. Schramek, 
London. 

25,061. MuvtaTurRE Taragts, C. J. McCoan, London. 

25,062. Suspenpinc Gas Lamps, R. Haddan.—(Allge- 
meine Beleuchtungs und Heizindustrie Actiengesell- 
schaft, Germany.) 

25,068. Rino- sprmyyinc Macuinges, L. Hanhart, 
London. 

25,064. Castine Macurnrgs, F. F. Cline, London. 


15th November, 1902. 
25,065. Device for Prorectixe Watcues, E. R. Baller, 
2 te. 


25, versING Gear for Excrgs, A. Shrieves, 
Smethwick. 

Fotpine SrerHoscorr, W. J. Penfold, New- 
" caatio-an Tyne. 

25,068. Warmer for Liquip Fort, G. Thorne, 
25, _* ALTERNATING - CURRENT FREQUENCY CounTER, 
B. Redgrave and J. M. Rokes, Eltham. 

25, ‘070. “ACETYLENE GENERATOR and Lamp, E. Cooper, 

Lon 


“pLondon. 
25,071. The “Jem” Umprecca Rowner, W. R. Winn, 


’ rough. 

£5,072. Roap Ramtway Venicies, C. H. Kemp, 
Live: rpool. 

25,073. "Covannea Put.eys, B. Heap and J. Longley 
Huddersfield. 

25,074. Stanps for Typewriters, W. Hunt, Birming- 


ham. 
25,075. Kit, W. Ingham, B, Langton, and L. Ingham, 


25,076. Preventinc a Lock Betno Forcep, E. Wilkes 
and J. Cresswell, Wolverhampton. 
25,077. CycLE Brake, J. Clarke and J. H. Pickard, 
"Gane hampton. 

papa 078. — for Puorocrapss, J. Hartley, Liver- 


bo.0re ages Sranps, D. Sinclair and A. G. Small, 
25,080. Mazen: for Sturrine Cusutons, F. T, Bond, 
cest 
usctnc Access to SHow Casgs, W. 
Kinzy and 8. B. Stell, Kingston-on-Thames. 
25, wens a ImpLements, L. P. Fay, Kings- 
95,088. Rattway Swircugs, La F. Pierce, Kingston- 
on-Thames. 
25, “and Lie gd Batretigs, M. C. Greenhill and 8. E. 


25,085. “ELECTRIC Ligutmnc, K. Quaney and W. C. 
Kirwan, Dublin. 


25,086. TRAVERSE Gourpges, J. Burtinshaw, Man- 
chester. 
25,087. Drarn Traps, J. Krebs, Manchester. 


25, 088. JacquaRD Macutygs, F. Morton, Manchester. 

25,089. Gotr Batts, J. Buchanan, H. Natali, and J. T. 
Kellett, London. 

25,090. Umprettas and Parasots, J. Holt, Bir- 


mi 

25,091. ate pag Compustion Motors, W. B. Dale, 
Mani 

25,092. Contisa Stongs, M. G. Kelso and E. Douglas, 
G 

25,093. TairLE-RxPAxston Enotnes, W. H. Wilson, 
G 


25,094. il or Spars for Fisuine, C. Richardson, 
London. 

25,095. Ourpoor Szats, T. Quinn, Manchester. 

25,096. Macuines f.r Facine Nuts, F. R. Davies, 


ester. 
25,097.  eaeteas Macuriygs for Woot, A. Peel, 


25,098. Soxmmst Movuntises, W. Blackburn and R. B. 
Harris, Halifax. 

25,099, WINDOW-FASTENING Devices, B Handley and 
W. H. Yates, Halifax. 

25,100. AnaLysinc Diagrams, G. T. Wells, Man- 


chester. 
25,101. SappLz Support for Cycixes, A. Sutherland, 


Glasgow. 
25,102. DetiveRy Snutes for Coat, T. E. House, 
Manckes 
25,108. Pouvazo Co.tourine Martrers, I. Levinstein, 
C. M and Levinstein, Limited, Manchester. 
25,104. WREncHEs, O. Gebsuer, Berlin. 
< VentTILaTion of Fatt Hats, P. H. Baily, 
oguandon. 
TyPEwRITING Macuiyes, W. C. Fairweather.— 
0. : fm, Italy.) 
25,107. SwitcHBoxEs for Usk on Raiiways, G. Urie, 


Glasgow. 
25,108. ‘Apparatus for Dyemva Yarn, J. Kershaw, 
Bradford. 





25,109, Grain Exvevator, J, and F, H. Haviland and J. 
er, Glasgow. 

25,110. memmaiai for FLusuine CLosers, M. J. Adams, 

25, 11. Canppoanp TREATING Macuinery, E. C. Wykes, 

E. Smith, 


25,112. Lintments and EMBROCATIONS, 
don. 
P. Preston, 


25, gamma MACHINERY, 

25,114. PHotocgrapuy in Cotours, C. Joly, London. 

25,115. Opgners for Cans, N. Kalischer, Cleveland, 
Ohio, U.S.A. 

25,116. "WIRE Fences, J. Harris, Cleveland, Ohio, 
U.S.A, 


25,117. Ark WATER a. W. T. Ellison and Co., 
Limited ted, and W. T. Ellison, Manchester. 

25,118, WHEEL and “RapisToR Cooter, C. F. Wain- 
wright, London. 

25,119. CYLINDER CooxsR, C. F. Wainwright, London. 

ong 120. Gotr Civuss, J. D. Dunn, London. 
5,121. CorRUGATED SHEETING STRENGTHENERS, 8. D. 
4 London. 

25,122. Bep Coverines, E. H. Scott, London. 

25, 123. Eyez for Ancuors, A. Kraus, London. 

25,124. Cameras, A. L. Adams, on. 

25.125. a Wixvows, R. C. Barnes and R. 
Bauld, Eri 

25,126. om of Mountrsc Hooxs and Eves, J. T. 
Marsh.—(The De Long Hook and Eye Company, 
United States.) 


25,127. Go gd Accipents with Trams, A. Whit- 


taker, London. 
25,128. Bep VentiLators, J. H. Bebrmann and H. 
Sander, Birmingham, 








25,129. hi cca for Tanks and other VessEis, J. Gow, 


Lon: 
25,130. “Gas Heatine Srovas, A. J. Boult.—(M. L. 
‘oss, Belgium 
25, 181. Reyewine Suurties of Looms, H. Worswick 
T. N. ble, Burnley. 
25,182. Srgam Enorme Vatvas, W. Sumner and T. 
Smith, Liv : 
25,1388. PLUMB-BoB and Tapg-wkicut, E. A. Shaw, 


25,184, Tapes arama for Corrs, W. J. Molesworth, 
Lo 


25,135. Semnash Trap, W. A. Granger, London 

25,186. WooL-caRDING Macuingry, I. Holden and 
Sons, Limited, T. Craig, and J. R. and A, E. Raper, 
London. 

25,187. Treatina ArtiFIcIAL Ice, W. D. Sawers, Glas- 


gow. 
7 Kuirg Cieaners, J Neal and W. C. Skelt, 


jon. 

25 a STRENGTHENING BuTTonHoies, H. R. Denne, 
ndon. 

25,140. Ciasp Kwives, E. Kaufmann, London. 

25,141. ConrcGaTep Tonk Makino, W. Maciejewski, 


mdon. 
25,142. MarHop of Formina Cemincs, A. W. Sharp, 
on, 
25,148. — to Givane Quick Caner, A. Hans- 
child, Londo: 
25,144, "gupenante VeHicLe Coupiixes, W. Requard, 
London. 
25, paged for Craars, G. B, J. and 8. B. Combes, 


mdon. 

25,146. Mow1ne and Reapina Macurngs, 8. B. Bam- 
ford, London. 

gee Manvuracture of Pire Fasrics, F. Kleutgen, 


mdon. 

25,148. Macuinery for CLostna Rivets, H. Berry, 
don. 

25.149. MEASURING ALTERNATING CURRENTS, A. F. Berry, 
nm. 

25,150. Ong CoNCENTRATION Apparatus, 8. Crowder, 


London. 
25,151. Execrricat Inpicators, The British Thomson- 
Houston Company, Limited, and R. C. Clinker, 


London. 
—, Rotary Pumps and Morors, C. H.O. Hamann, 
ndon. 
25,158. Rotary Enorves, W. M. Hoffman, London. 
25.154. Opgn-woRK WIRE Recepracies, C. Azary, 
London. 
25,155. Segakrsc and Recertvive Tune, J. Herrmann, 
London. 
25,156, Pwgumatic Trres for Moror Cars, J. H. Barry, 
London. 
25,157. Lip for Fur. Economissrs, H. A. E. Liebert, 


Locdon. 

25,158. Apptyinc Seatrxa Wax, J. T. Studley, 
ndaon. 

55,159. Device for Locktxa Truxxs, E. C. Horser, 
London. 

25,160. Steam GexeRaTOR Tunes, V. C. Doubleday, 
. London. 

25,161. Cursomerers, F. M, Evans, London. 

25,162. CaLcuLaTtine AppaRatos, E. Hayem, London. 

17th November, 1902. 
ae ee Corron Rovines, J. W. Nasmith, 
Man 
25, 164. wet J. A. Landis, = + Bosley, and W. A. 
25,165, Lock 
Tham 


e8. 
25,166. Turwine Music Suuets, H. C. Rocholl, Man- 





ock-NuTs, D. C. 1 on Kingston-on- 


ester. 
—— Cutps for WaaRinc AppaRRL, H.C. Rochell, Man- 


25,168. Timms, R. W. Ealin, F. Sinclair, and E. 1. 
Curbishley, Birmingha 
25,169, Gas Guwgnaron, E. David, Liandaff Yard, near 


25,170. Mustarone Amm™onition, M. Mullineux, Porto- 
25,171. ; Darlaston, 


8. 
25,172. Cap Sureip, R. D. Cohen, Manchester. 
3. Sprocket and Gear WueEts, C. T. Crowden, 


Loni 
25,174. Cc. T. Crowden, 
ston 


5.175. ‘Peanr Switce Conwsctions, J. F. Smith, 
 aeeuintnem, 

25,176. Vatve, J. Potter, Manchester. 

25, 177. Fotprxe Desxs, The North of England School 
Furnishing Company, Limited, and J. H. Pease, 
Manchester. 

25,178. Rwy for Cannes, F, Todd and E. Newbould, 


Ke ry 
25, re Enorngs, W. M. Huskisson, London. 
25,180. Commie Barn and Hanp Basiw, R. F. Mackay, 
on. 
25,181. InreRNAL ComBustion Morors, C. A. Thomson, 


Glasgow. 
25,182. Trottey Heaps, 8S. Hutchins and C. E. Fry, 
y, Staffs. 
ee Cotton Harvesters, R. Cannan, Wolver- 
25,184. Pa Poverrs,” C. G. Havell, Pagerwe, Suffolk. 
25, 185, Saimts, J. Thompson 
$5 266 tt Szcurine Tires to eS iim, M. a jun, 
25,187. Bayp Saget, A. Ziegler, Whitley Bay, 


Northumberlan 
25,188. Maworacturine Biorrina Pargr, F. Hawke, 


Heat Rap1aTor, E. Reynolds, 


mn. 
‘amare WHEELs, 


Loni 
25,189. Boor Paps, The Aluminium Castings Company, 
Greenock. 
25,190. Vawpine Macutne, C. H. Edwards and J. T. B. 
pene nay 
25,191. CuancinG Vessets with Liquips, F. C. Lynde, 
25,192. Maxine IncaNDESCENT MaNnTLEs, R. Langhans, 


Berlin. 
25,193. Tre, J, 8. Partington, Londo: 
25, 194. DETACHABLE DENTAL Mranos, A. Latchford, 


London. 

25,195. Gas Ionttion, A. Eckstein and H. J. Coates, 
Manchester. 

—— Darivine Mecuanism for Cyc.rs, A. G. Chapman, 

25,197, OpgraTinc Exectric Switcues, 1. Schiiler, 
asHanchester. 
25,198. a MAKING Macaings, E. J. Brooke, 
Hanley, 

25,199. J. 

25,200. Tine for Cvctz Wests, R. Blakoe, Penrith, 
Cumberland. 

25,201. Rottersfor ANTI-FRICTION Braginas, J. H. Kay, 


don. 
25,202. Huss, J. H. Kay, London. 
25, 208. nig cegedapcac of Serine Szats, J. Bromilow, 


25,204. AuTomosILEs, H. W. Allingham, London. 
25,205. a HOLDING Appliances, G, A. Watson, 


sg Wg “Tavawne’ Feepinc Borriss, J. C. Pearce, 
_— aged Press for Pristine, A. Joisten, 


25, cy SmLr-Larmennea Snavine Brose, J. Riedlinger, 


Sones for Corwice Poss, Barnes, 


25,209. Duvimoand Roastivc APPARATUS, M. Hecking, 


25,210. Tie Sicwatiine, W. V. Morten, London. 
25,211. Corkscrews, D C. Birmingham. 
25,212. Prive Cocks, L. 


Dalzell, 
J. Bordo and L. Schutte, 
London 


25,213, Jen. Choounm, H. F. Webb, W. H. Richards, and 
W. A. Shear, London. 

25,214. Stratis, J. W. Combs, London. 

25,215. Hoipgrs for Dress PLacgets, H. N. Northrop, 


London, 


25,216. magew Cut-ovuts, ~— Leitnerand R. N. Lucas, 
Byfleet, Surrey. “ 
— FURNACE for Resale Orzs, T. D. Merton, 


25.218, yea of Stam Boriers, T. W. Baker, 
London. 
25,219. Burwine Liquip Fur, A. Kitson, London. 
25,220. Incanpgscent Gas BuRNERS, W. H. A. Sie- 
verts, London. 
25.221. Propuctna FiIRE-PROOF E. W. 
Engels, London. 
25,222. Manuraciure of ARTIFICIAL Stong, F, Jurs- 
china, London. 
25,228. Tramine Cars, E. Clarke and C. Cluley, 
Coventry. 
25,224. Gas Lamps, H. Winkler London. 
25,225. Reparrinc Pyeumatic Tires, C. H. Nott and 
ms, London. 
226. RecuLatine the Surp.y cf Arr to FuRNACES, 
em Stubbs, Liverpool. 
25,227, CLEANING Eve-aiasses, H. J., A. 8., and G. A, 


MATERIAL, 


Spratt, London. 
25,228. Automatic Sprinkiers, J. G, Grimsley, 
Lon 


on. 

25,229. Fitters, W. P. Thompson.—(L. F. Voindrot and 
L. F. Boillot, France 

25,230. Spape for Muiuirary Pcrposges, J, Zinn, 
London. 

25,2381. Necktie, J. and J. Cash, Limited, and R. H. 
Averns, London. 

25,232. Firk-aLarM Posts, A. C. Brown, London. 

25,238. Stzam TorBings, Aktiengese)lschaft Brown, 
Boveri, et Cie , London. 

25,234, Srgam Separators, D. M. Nesbit, London. 

25,235. Mats, G. C. Marks.—(The Glen Manu/jacturing 
Company, United States.) 

= = Traps, J. W. Newman and C. Brown, 


25,937. Deancutwe Meruam, W. H. Rickey, London. 

25,288. Exvaoras, C. . E. Cather and L. H. Buckley, 

mdon. 

25,289. KnittrInac Macuings, W. Stafford and R. C. 
Holt, London. 

25,240. Evecrricat Instrument for SIGNALLING on 
Rav.ways, E. Tyer, F. T. Hollins, and F. W. Leake, 
London, 

—_ Distance Recorpsr for Surps, W. C. Forbes, 


D. 

25,242. MANUFACTURE of ALKALI Mera Oxrpgs, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany. 

25,248. Papanenarens Fixms, Sandell Films and Plates, 
Limited, and W. H. Smalley, London. 

eaaee. | PHOTOGRAPHIC Printine Process, H.S Starnes, 

mdon. 
25,245. Atomiabrs, A. H. Tatum. London, 
25,246. LatgraL Delivery of Goons, F. Hartmann, 


mdon. 
25,247. Mata Latrers, R. Haddan.—(A. Schoeller, 


25,248. Fastex tna Jackets of DoURLE-WALLED VgsskELs, 
issner, London. 
25,249. Tents and their Accrssorigzs, W. Y. Hunter, 


London. 
25,250. Driy, J. L. Cook, London. 
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25,251. Puncturg-Proor Srrip for Pec matic Trres, 
i. M. Wood, Draycott, near Derby 

25,252. — Gas KER, W. J. Cross, Handsworth, 
near Birm: 

25, ae PxcaxDmscrr Burwers, C. J. Sutton and J. 

Ui 
me Szarts, 8S. D. McKellen, Manchester. 
. PROPELLER - CONTROLLING Devices, 8. Lake, 


chester, 
eo Psgumatic Hues for Wurx.s, E. B. Killen, 
25,257. CLutcn, J. Patterson and D. Bowie, Working- 
berland, 


ton, Cum 
25, = Seana enon eaae Foorsa.t, H. P. Neal, 
™ 
25,259. Pr J. Gill, Bradford. 


PES, 
25, 260. og or Nozztr, B. Ray and H. Neal, Great 
Trims’ 

25,261. Eon J. Clark, Edinbt 

25,262. CaR CovrLines, R. H. pihenscod, Kingston- 
on-Thames, 

25,268, Fuses, H. W. Cox, Nottingham. 

25,264. Cycig Jorts, A. E. Hall, H. de M. Weilborne, 
and R. A. Osman, ‘London. 

25,265. Wrinormne and MancLina Macuings, T. U. 


Moore, Keighley. 
25, — Gas vEs and Firg-cratss, G. M. Stewart, 


lasgow. 
25,267. VELoctPEDEs, P, A. Dingley, Birmingham. 
25,268. FORMING PRESSURE-ROLLERS for MILL ow. Love, 
on. 
25,269. Ourpoor Seat for Tramcars, G. T. Moore, 


Dublin. 
25,270. Extraction of Mrrats from Ores, J. B. de 
London. 
25,271. GAS-LIGHTING AppLiances, B. Crossley, 
urnley. 
2 272. Loom Suutrisgs, H. and T. Slinger, Burnley. 
273. TROLLEY PuLiey Guipg, W. Moorehead and A. 


_ Hair, r jun, Manchester. 
25,274. Rotary Motor Driven by Perrot, H. Cooper, 


25,275. Ourpoor Seats, F. Whiley and A. Heslop, 
25,276. ee “HEATING Apparatus, G. H. Ewart, 


25,277. ‘Prorscros for WATER-GAUGE Guassgs, J. C. 
Stewart, Belfast. 
25,278. WEAVING Looms, B. Ormerod, Halifax. 
"ion Mg rat FEEDING Liquips into Tanks, 8. 
unton 
25,280. te ae Curtrna Compo Srongs, A. 8. 
Gordon, Glasgow. 
25,281. Gas ENGINE Vatve, J. Melles, Glasgow. 
25,282. Wzavina Looms, wf Ashburn, Manchester. 
25,288. OPENING w, F. C. Goodbehere and J. 
os Ui itehead, Manchester 


284, DRivine GEAR for Motor Cars, A. Newton, 
Birkdale, Lancs 

25,285. BICYCLE Sraxp, G. A. Meades, Evesham, Wor- 
cestersh 

25,286. Grats Bars, T. O. Bates, Sheffield. 

25,287. TELEPHONE bysrem, W. C. Wright and J. W. 

25, 988. Et ELECTRIC a om ay A. ees J.A. 
Robertson, and C. H. Johnson, G : 

25,289. Repuctne VaLvg, M. Lumley cod J.B. Bour 
seau, London. 

25,290. Cycie Brakes, C, O. Saupe, London. 

25, "O91. Opgxina Joints on Tramways, E. C. Jones, 


sen., and E. C. Jones, jun., Warri 
25,292. eames WaArer- “CLOSETS, J. *Bretherton, 


Londo: 

25, 208.8 Boar for Launpry Usg, W. H. Akester, 

ndon. 

25,294. _— Brakes for RarLway VEHICLES, 8. Sttick- 
gold, London. 

25,295. ‘‘ Ciippa Derpy” Box, C. Perry, London, 

25, 296. CuFF-HOLDER, M. P. Zindorf, London. 

25, "297, MaRKING Boarp for BILLIARDS, A. J. Boult.— 
(W. W. W. Heivon and J. B. Smith, New South Wales.) 
25, 298. Twist Lack Macuings, E. Jardine and G. F. 

Harrison, London. 
25,299. Discnarce Vatves for Compressors, F. W. 
Gordon, London. 
25,300. Hat-auarps, D. B. Smith, London. 
25, 301. ARTICLES of JEWELLERY, H. Meerza, London. 
25, '302. WEARING APPAREL, H. Meerza, 
25, 208. Lock: not, W. C. Peters pace? W. Bellamy, 


n, 

25,304. “Pweumatic Tires, W. C. Peters and W. 
Bellam London. 

25,305, ANDLES for bg H. H. Lake.—(/nter- 


7 pany, United States.) 
25,806. PRINTIN s, G. H. Pierce, London. 








25,807. DRILLs, 5. Hosking, London. 


oo 
25, ee. Gearaee Enveropss, O. G. and G. A, Joseph, 
a Sense for Miirary Us, C. J. FitzSimons, 
25, ee Saas PRINTING APpaRatus, 8, Brown, 
25, ail. apres Jomts for Mrreors, E. L, Turner, 
— pnenanne for HeATING Liquips, J. B. KE. Fouré, 


25, 318. ‘Weoxtwo Sroprers of Botrres, W. Wood -0ck, 
Birming 
25, pes Arranares for BaKine Biscuits, H. D, Pe rky 


25, 15. Foxpivo or Pocket Oprra GLasses, A, PB; irker, 


25,316. Craasrma Winpows, C. A. Jensen.—(£, Maske, 
Norway.) 

25,317. Gun Mountines, H. Brunlees, London, 

25, pon n traauenanae and Storace Cauxars, V, 1; app, 

25, at. 


“Grvenavon Gas Apparatus, J. E. Dowson, 


25, $20 “Covetsxos, E. Vogel and J. A. Ondrak, 
25, $21, Cornmxa Srrinoa, R. H. Dickinson, 8, F.§ 
and . Fearon. London. 
25,1 $22. Bracks or TROUSER SUSPENDERS, H. GO. Mac 
William, London. 
25,323. Macuinges for 
London. 
re Cork Scsstitvuts, FE. P. Smith, M. L. M rrison, 
4 G. F. Schindler, London. 
25, a2. Macazives for Cartripcgss, H. 


quire, 


Sericinc Wire, J. Barron, 


Brunlees, 


ion, 

25, 306. Sarety Devices for Rarmways, H. F. Parshall, 

ndon, 

25,327. KucuLaTING Motors, The British Thomson. 
Houston Company, Limited, PD, P. Thomson, and 
R. C. Crinker, London. 

25,328. Fi.urp Compressors, 8. Brotherhood and (. W 
Bryant, London. 

25,329. GRAIN-TRIMMING AppaRATus, W. L. 
London. 

25,330. ELECTRIC AL DISTRIBUTION Systéms, J. 8. Peck, 
London, 

25,331. Crayk, F. Konig, London. 

25,882. Rotary Encines, J. Eerzog and A, Schratz, 
London. 

25,383. Spezp Gear, E. Groves, London. 

25,334. Pins, G. W. Dover, London. 

25,835. Raitway Systems, H. Fisher-Spenser and H, 
Brunlees, London. 

25,386. Heatina Feep-water, J. Selwood and A. B, 
Aird, London. 

25,387. Tar, W. Baird, London. 

25,338. Construction of Rartway Cars, B. H. Jessen, 
Londor, 

25, — Rapiators for Heatine BuiLoinG3, D Sinclair, 


Philip, 


Liverpool. 

ac> — for Moutpixa Doven, J. Callow, 
ive 

25,841. Corginec Macuines, J. Coomber, Liverpool. 

25, 342. TrRoLiey Potes, T C Buder, Lives pool. 

25, a Borino Bars for Buastine Purrorks, J. Welton, 


25, rom MANUFACTURE of VENEER Cass, F. W. Hass- 
hagen, Liverpool. 

25,345. Sprouts of TarasHino Macainegs, J. Mars)all, 

ndon, 

25,346. Mgasurine Diamerers of Tvprna, L. 3. Mellor, 
Se Teas for M Cc F, W. Rush 

25,347. LuRSs for Motor Cars, F, W. Rushbrooko, 
London. 

25,348. Rerarmnino Corps in Position, R. Poore, 


London. 
25,849. Sarety Caains, C. Dreyfus, London. 








SELECTED AMERICAN PATENTS. 
Prom the United States Patent-office Official Gazette, 





698, 738. Venicie Tire, W. Sepedand, New York, 
Filed January ‘18th, 1 

Clean. The combination vith a wheel rim grooved 

as described, of a wooden tire having a reinforcing 

central portion and also grooved upon the sides, the 

metallic plates having inwardly-projecting ribs or 

beads, the interposed cushion between the wheel-rim 





and wooden tire, the screws or bélts for fastening the 
plates to the wheel rim, and the safety bolts passing 
through the plates adjacent to their outer ends, the 
wooden tire being bored out to permit the tire to 
yield oF yee the cushion, substantially as shown and 


698,766, Process or ManuracturING Grass, 4. 
ae Bhrenfeld, Germany.—Filed September 27th, 


m,—A 38 of a foe 


proce: by eleec- 
trical, heating which ist 


the raw 




















materials in the electric arc and then passin elec- 
tric current through the crude molten a2 such 
eurrent being sufficiently strong to heat fh e molten 





lass to a temperature at which en led gas bubbles 
can readily cavape from it, substantially as described, 
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soUTH AFRICA FROM AN ENGINEER’S 
POINT OF VIEW. 
X,*—THE QUESTION OF BLACK AND WHITE. 
(By our Special Commissioner.) 
KIMBERLEY, October 27th. 

Many random propositions have emanated from Eng- 
land for the solution of the labour question in South 
Africa. Among them there has been none more 
impracticable and out of the question than that which 
advocated the substitution of white labour for black in 
the mines of this country. Weight has been given to 
the above suggestion by the fact that it emanated from 
the J'imes, and the theory that by flooding the country 
with white labour we should swamp the Dutch political 
influence was sufficiently plausible to lend to the scheme 
acertain prima facte argument inits favour. Writers at 
the present day are apt to coin acatch-phrase and to run 
it to death. Writers on South Africa have been no 
exception to this rule, and one of the most pernicious 
and popular of these catch phrases is that “South Africa 
is a white man’s country.” What does this signify ? 


It must mean that we can do without the assist- 
ance of the native in carrying on the industrial, 
commercial, and domestic business of the country. 


But those who imagine that such a state of affairs can 
be brought about in South Africa are mistaken. South 
Africa is only ‘‘a white man’s country,” in that the 
white man can live and rear his family in many parts of 
it, between the Zambesi and Cape Town. “If such is 
the case, then,” people might ask, “ why not encourage 
the unskilled labourer to do so?” This question must 
be answered by another, “‘ Who is going to support him 
when he does come ?”’ 

It is perfectly true that if we could succeed in planting 
British unskilled labour all over South Africa we might 
snap our fingers at the Afrikander Bond, for we should 
then have an overwhelming political majority. But it 1s 
impossible that we should be successful in such a scheme, 
for if we were to endeavour to force any measure of the 
sort upon the country we should transform every Joyal 
British employer of labour out here into a Dutchman. In 
other words, we should make it impossible for the 
industrial man to carry on his business. In such circum- 
stances the erstwhile Uitlander would sigh for the return 
of Paul Kruger, and the Cape Colonial loyalist would ery, 
“ Long live Sprigg and the Bond!” With one fell swoop 
all the low grade gold mines would have to stop work, 
and all the collieries and copper mines would have to 
le fallow. Without mining South Africa as an asset to 
the British Empire would be valueless. Then, again, if 
white labour is to be the order of the day in the mines, 
the other industries must follow suit. The unskilled 
labour on the railways and engineering works, in the 
docks and elsewhere, must be white, for in practice it is 
found economically impossible, or, at all events, abso- 
lutely undesirable, to place black and white labour on an 
equal footing. 

We have several object lessons before us. In India, 
where the native is not a negro, but is many rungs 
above him on the anthropological ladder, we do not 
attempt to mix black and white labour. It may be urged 
that this has been a question of climate, and so in some 
degree it has been. But there was another and all- 
important influence, viz., that in taking over the 
management of India we had to assume certain grave 
responsibilities towards the large native population. We 
undertook to civilise the Indian, and in so doing we have 
had to find work for him. The other side of the medal is 
shown in Australia, where the aboriginal was never of 
use as a labourer, and where contact with civilisation and 
intoxicants has killed him. There we have a “ white 
man’s country” in practice as well as in theory. White 
labour lives in that portion of Australia where the white 
man can labour, and he rules the whole of that continent, 
and prohibits the introduction of coloured labour into 
those districts which are impossible for the white man. 
The result is that the northern half of Australia is 
destined to remain a wilderness while existing methods 
shall last. Again we have had experience of coloured 
labour in our Treaty ‘ports and possessions in the very 
Far East. Here we have had to do with the Japanese 
and Chinese. Many of these places, as far as climatic 
conditions were concerned, are white men’s countries. 
But it was found not only that the white Jabourer was 
not wanted, as the local coolie, whether Japanese or 
Chinese, was quite as good a skilled artisan as his white 
competitor, and much less expensive. South Africa is 
not like any of those countries in all respects, but it is 
from our experiences in those parts of the world that we 
should deduce our labour policy out here. 

Like India, we have in South Africa an immense 
native population. We have put a stop to the inter-tribal 
warfare, and now that the natives have lost that means 
of thinning out the population, they are increasing in 
numbers with great rapidity throughout the country. 
Unlike the Indian, the South African negro is useless as 
a skilled artisan in any trade, but, unlike the Australian 
aboriginal, he makes, under proper legislation and 
management, an efficient labourer. Under British 
rule in South Africa excellent native labour legisla- 
tion has not yet been forthcoming, for the simple 
reason that certain misguided missionaries, and what 
1s worse still, the black missionary from America, have 
been persistently forcing into the native mind the fallacy 
that the black man is in every respect the equal of the 
white. And the Government have not puta stop to this. 
The “man and brother” theory is excellent as a theory, 
but in labour matters, as between black and white, it does 
not work out satisfactorily in practice. British rule so 
far has not done much in the way of exploding this 
fallacy, and Sir Gordon Sprigg, who recently turned his 
back on a deputation of loyal Dutchmen, received the 
emissaries of the Ethiopian Church, who are doing so 
much harm, with open arms. We have thus a large 
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black and coloured population to deal with, for whom we 
must find work, but whose heads have been filled with 
illusions as to their own importance, and who, unless 
handled with extreme care by the Government and by 
employers, will soon become a very serious menace ,to 
the country. Their capacity for unskilled work has been 
proved, and it has been made equally apparent that 
without their Jabour South Africa can have no industrial 
future. At the same time experience has shown con- 
clusively that the African negro cannot be employed 
satisfactorily in large numbers unless he is subjected to a 
certain control, which, in the eyes of the philanthropist 
in England, may appear rigorous and humiliating. I 
use the word “ philanthropist ” in this connection because 
it sounds better than “ narrow-minded faddist.” I refer 
to the man who, from want of knowledge or intelligence, 
persists in maintaining the theory that there is no 
intellectual or physical difference between the black man 
and the white, and that in consequence the one should 
be treated in every way as the equal of the other. In 
practice it has been found here, as in many other 
countries, that if anumber of natives are brought without 
restriction into a white community they are ruined, and | 
rapidly become useless. If they can procure drink they 
will not work, and their presence is a standing menace to | 
the health of the neighbourhood. The prohibition of | 
intoxicants, and the system of placing the natives in a 
particular spot where a certain amount of sanitary control 
can be exercised, are the two most eleméntary and 
necessary precautions. This principle is in vogue 
throughout South Africa, and it is probable that the 
most prejudiced of those who hold the “man and 
brother” theory would have no fault to find with a 
system which prohibits intoxication, and lessens the risk 
of disease. 





| dwellings. 


| excellent hospital, with 


great value. It is here that the Compound system is 
carried out to its extreme logical end. Both company 
and miners are under strict Government supervision, the 
former being bound to study the welfare of the Com- 
pounded natives, and the latter being strictly confined to 
the Compound during their term of employment. 

The applicant for work enters into an agreement with 
the company for a given time. His wages when on full 
pay aré at the rate of 5s. per day. His working day 
never exceeds eight hours, and there are three shifts in 
the twenty-four. Surface hands work the full time, but 
the underground workers are allotted a certain task, 
drilling certain holes to a specified’ depth, or filling so 
many trenches. When this has beeri done the labourers 
are free to return to the surface and to the Compound. 
On quitting work they are given free soup. The Com- 
pound is surrounded with galvanised iron and a further 
barbed wire fence, and is roofed for a considerable 
distance from its boundaries with wire netting. 
This is to prevent the possibility of passing cut 
diamonds to illicit purchasers. The entrance is guarded 
and the Compound is patrolled by native police, under 
European control. The Compound is to all intents and 
purposes a complete village in itself, the natives living in 


| galvanised iron huts in long rows, with plenty of open 


spaces. They are obliged to keep their huts clean, and 
their cooking is carried on in the open air in front of their 
Sanitation is very carefully dealt with, all 
outhouses being well away from the dwellings, and good 
swimming and shower baths are provided. The Kafir is 
naturally a gambler, a dancer, and a musician after his 
own particular methods, and he can follow his inclina- 
tions in these directions to his heart’s content. - An 
all modern appliances, is 
attached to every Compound, and he can purchase food 








Fig. 1—TYPICAL 


But this is not enough. The Kafir or Zulu who is 
employed industrially will, if not restricted, run away 
without notice, obtain drink, and get into all sorts of 
trouble. To obviate this a system of passes exists in 
most places. This has the effect of restricting the move- 
ments of natives to the localities in which they have 
contracted to work. In some cases the “pass ’ method 
answers all requirements, but when it becomes a question 
of mining for precious metals, or for diamonds, it is quite 
inadequate to prevent the inevitable robbery which must 
result from the temptations. 
civilised Kafir rapidly develop into a thief, but in the gold 
and diamond mining centres there have always been and 
still are a number of white scoundrels, mostly Jews, 
whose business it is to egg on the native boy to steal | 
gold and diamonds, and these they purchase from him at 
a very low price. In the olden days at Kimberley, when 
mining was carried on by numbers of small companies, it 
is reckoned that more than half the output of diamonds 
was stolen and sold to this class of man. 

To obviate as far as possible this vast system of 


thieving it has been necessary to go one step further than | 


the “ Location” and “ Pass,” and to adopt the “Com- 
pound” system. Under this method the natives em- | 
ployed in the mines are confined to certain enclosed | 
premises, which they never leave during the period for | 
which they have signed on to work for the company. | 
This is the system which has been described as slavery 
by people who possibly have not taken into consideration, 
firstly, that it isas much in the interests of the men who 
are confined in the Compounds as it is of their masters; 
and, secondly, that the masters are bound equally 
rigorously by law as to the manner in which they treat 
their natives. 

In describing the Compound system I will take as | 
an example the manner in which it is carried out byte) 
de Beers Consolidated Mines here in Kimberley. I select | 
this place because it is here that the temptation to steal | 
is far greater than elsewhere, on account of the value of | 
the product mined for, and of the facility for stealing, 
which are enhanced by the small bulk of diamonds of ! 


}and finery from stores on the premises. 


| behaves himself, and does not fight. 
| forced. upon him, but his allowance of Kafir beer is strictly 


Not only does the partially | 


| place him in confinement for a time. 


| garment is examined carefully, even to the seams. 








KAFIR CAMP 


Inside the 
Compound there are no restrictions, provided that a man 
Teetotallism is not 


limited. It is when his contract time is expired that he 
is subjected to a strict discipline and routine. 

For years the company was unable to hit upon an 
efficient method of searching the native miner. The 
ingenuity of the Kafir in concealing diamonds about his 
naked person baffled all the ordinary means of investiga- 
tion. The mouth, the ear, the eye, and any other orifice 
of the body served as a hiding-place, and stones were 
concealed by swallowing them, embedding them in the 
hair, and even under the skin. The method now 
in vogue is to strip a man of all clothing, and 
He can, if he 
chooses, sell his clothes in the Compound, or, if not, each 
His 
boots he is in no case allowed to take out. Before he is 
re-clothed, his body is minutely inspected all over, and 
certain tests applied. Then a peculiar form of padded 
glove is secured to each hand. The form of these gloves 
makes it impossible for him to piek up or handle any 
small object such as a diamond. For a week he remains 
isolated from the miners in the Compound, though he 
may have companions similarly situated to himself who 
are on the point of leaving. During his confinement he 
is in the charge of trustworthy officials. His food is 
carefully and specially prepared, and everything that is 
taken away from the home while he is there is subject to 
the same rigorous scrutiny. At the end of a week he is 
free. Strange to say, the Kafir does not object to this 
somewhat humiliating process. To him there is no in- 
dignity about it. He has no work to do and is well fed 
into the bargain. That is getting very near to the Kafir’s 
ideal in this world. 

Doubtless that which I have said above will confirm 
the sentimentalist in his theory that the Compound 
system is akin to slavery. Restricted labour it. is, but I 
would point out that the men who undergo it can leave 
when their time expires. They are well paid for ‘their 





536 


THE ENGINEER 





Deo. 5, 1902 





————...., 





work, and are able to save money in a way that would 
be impossible were they subject to the temptations of a 
town life. 

It has been my lot to come in contact with labour of 
all shades of colour, and in almost every conceivable 
circumstance, in Europe, Asia, Africa, North and South 
America, and Australasia, and I have never seen a better 
cared-for set of men as a whole than the Kimberley 
Compound Kafirs. The fact that the de Beers Company 
has never, except during the war time, been obliged to 
have recourse to labour agents, as on the Rand and else- 
where, goes far to prove that the system is popular with 
the men; and I am told that the same hands apply over 
and over again for work, while many of their own free 
will remain in the Compound for years. In the various 
Compounds of the de Beers Company there are some 
nine thousand Kafirs, and the smaller diamond mining 
companies employ the same system. 

The native, however, as above explained, can only be 
used for unskilled labour. The gangers, and contractors, 
and machine hands, above and below ground, are all 
white men. The lowest price paid to a white man below 
ground is, I understand, 16s. per day of eight hours. At 
one time the company endeavoured to institute a method 
of searching their white men. For obvious reasons, 
however, the search could not be of a nature that would 
prove efficient. Such as it was, it led to difficulties, and 
was therefore discontinued. I have heard it stated that 
the company still reckon to lose by theft something like 
10 per cent. of their output; but personally, though 
doubtless their loss in this way is heavy, I should say 
that the amount would be impossible to estimate. The 
de Beers Company has no difficulty in getting all the 
white labour it requires, and there are practically no 
openings for casual newcomers. The management treats 
all its hands on the paternal principle, and has erected a 
model suburb called Kenilworth for its white employés, 
with schools, places of worship, recreation grounds, and 
so forth. 

It is only in Kimberley that the Compound system for 
black labour has been worked out thoroughly on a proper 
basis. On the Rand there are many that would apply 
the system to gold mining in that locality, but just now 
matters are in a transition state there, and no one 
knows what the ultimate solution of the labour question 
in Johannesburg may be. Under Kruger the Rand labour 
market was in constant difficulties owing to the illicit 
liquor traffic with the black boys. By this means certain 
Boer officials and traders made a great deal of money. 
This led to an enormous amount of waste labour, as, 
owing to sickness and other causes, sometimes as many 
as 30 per cent. of the Kafir labourers would be useless 
for work at a time. Since the war, although at first 
confusion reigned supreme, and in spite of the delay of 
the home Government in fixing the war tax, and the 
uncertainty that has arisen therefrom, the labour ques- 
tion has been slowly righting itself. At the present day 
there are nearly 40,000 Kafirs at work on the gold mines, 
and some 8000 on the coalfields of the Rand. The pro- 
hibition of liquor, and the better class of food supplied 
to the boys, has lessened the number of absentees, and 
things are generally improving. There will be great 
opposition to an effective Compound system on the 
Rand, as the shopkeeping class are naturally averse from 
the withdrawal of tens of thousands of their native 
customers, whose wants, under such conditions, would 
be catered for by the companies who employ them. 

It is possible that a certain amount of colour has been 
lent to the possibility of substituting white for black 
labour on the Rand, as advocated by the Times and other 
newspapers at home, by the fact that, since the war, 

’ discharged irregulars and other destitute white men have 
been employed temporarily in that capacity. It is not 
possible—nor would it be desirable—that such a state of 
affairs should be prolonged, for although this may be “a 
white man’s country,” it is none the less a black man’s 
country. The result is that, if we are to degrade the 
white man down to the level of the coolie, the wages of 
the former will have to sink to those of the latter, or very 
nearly so, when he is working in that capacity. It is 
injudicious, not to say unfair, to carry the “man and a 
brother ” principle to this length. 

The position of the white man in South Africa must be 
that of the skilled artisan and upwards. There is no 
reason why the unskilled white men who come here 
should not develop into “ skilled”” men as time goes on, 
as hundreds of them have—men under whom the black 
men will work. Even the agricultural labourer who 
takes work on a farm should look to raise himself above 
the black man. 

I think I mentioned in a recent article that in the 
streets of Capetown you may see at the present day 
white men cleaning the boots of coloured people. This, 
to some extent, is one of the incongruous outcomes of 
the war. Let us hope, too, that there will be no more 
— about unskilled white labour in the gold mines out 

ere. 

The photographs given on pages 535 and 539, 
were taken by Mr. C. Evans, of Kimberley. Fig. 1 
shows a typical Kafir camp such as exists in connection 
with most towns in South Africa where native labour is 
employed industrially. Fig. 2, on page 539, depicts a de 
Beers Conipound at the time of changing the eight hours’ 
shift. Fig. 3 represents a group of native miners in a 
de Beers Compound, with white officials, storekeepers, 
&e. In Fig. 4 is seen the interior of a de Beers Com- 
pound. The wire netting roof will be observed. This is 
to prevent the throwing: out of parcels of diamonds to 
illicit purchasers outside. A Kafir dance is in progress. 
Fig. 5 shows a swimming bath in a de Beers Compound. 








Tue Northern Pacific Railway now has twenty-one 
‘battleship ” engines in service on the Idaho and coast divisions, 
These engines are amongst the largest in the West, and their 
hauling capacity is limited only by the ability of the crews to 
handle the trains, ‘Their length is-69ft. The double cylinders are 
arranged tandem,'as in marine engines, giving the class name to 
the locomotives, 





INDUSTRIAL MOTOR CARS IN FRANCE. 


No. I. 


TuE use of motor vehicles for industrial purposes has 
been making a good deal of headway in France during 
the past twelvemonth, and yet the van, wagon, omnibus, 
and cab have been receiving far less attention from 
manufacturers than they deserve, in view of the possibili- 
ties of this branch of the automobile industry. Customers 
are not wanting for good, trustworthy, and economical 
vehicles if only they can be supplied; and it is question- 
able whether French makers are offering what is required, 
or are giving sufficient heed to the exacting and special 
needs of commercial users. In Paris there are plenty of 
motor delivery vans in the streets, but they are mostly 
employed as a means of advertisement. They suggest a 
spirit of progressiveness on the part of tradesmen which 
naturally appeals to the public. It is not in this direc- 
tion, however, that lies the real utility of the motor 
vehicle. The best evidence of the economical success of 
the industrial car is in its adoption by the big manu- 
facturing and trading interests who have every advantage 
in replacing their numerous horses if only the vehicles 
can do the work of carrying goods more cheaply and more 
expeditiously. Quite a number of stores and warehouses 
in Paris employ hundreds of horses, which means an 
enormous item in outgoing expenses ; and ever since the 
motor car gave promise of becoming a commercial 
success the great stores have been closely watching its 
development, in the hope of being able to economise the 
cost of transport. Ifthe motor car will do the work of 
pair horse-drawn vehicles it cannot fail to come into very 
extensive employment, subject to its being equally as 
trustworthy. It is apparently upon this latter point that 
it has failed to come up to expectations. The tradesman 
cannot run the risk of mechanical derangements which 
will seriously delay the delivery of his goods, and the 
cars are of necessity placed in the hands of men who 
have only a very elementary knowledge of the motors 
and mechanism. If an expert mechanic often spends 
considerable time in discovering defects it can only be 
expected that the man who is taken from his horses and 
put on a self-propelled van will be utterly bewildered 
when he comes to grapple with the eccentricities of a 
motor. Experience with the experimental vehicles 
which have been employed for two years past by the big 
trading companies in France has evidently shown that 
the motor van has not yet reached a stage of perfection 
which will warrant them in disposing of their horses. No 
appreciable addition has been made to the motor vans in 
the service of these big concerns; but at the same time 
their number has not been reduced, so that if they are 
not at present an unqualified success it cannot be said 
that they have proved a failure. In fact, except in the 
case of a sugar refinery which seems to have abandoned 
the heavy steam wagons it employed in Paris, none of 
the commercial users have given up the petrol vans they 
have been employing for the last year or two, and many 
others are following their example in running experi- 
mental cars. This is evidence that the motor van 
possesses a good deal of promise, and only needs improve- 
ment to allow of the industry rapidly developing. 

In France the internal combustion engine has so 
entirely eclipsed the steam engine that the older power 
has had very little chance of proving its superiority for 
the conveyance of heavy loads. At one time it was sup- 
posed that the petrol motor would never be suitable for 
anything but light vans, and a total weight of a ton was 
generally considered as the limit of its application. But 
with the improvements carried out in internal com- 
bustion engines wagons are able to carry loads of 2} tons, 
and some of these vehicles competed in the trials in Paris 
during November. In the alcohol course it will be re 
membered‘a Gobron-Brillié wagon transported a load of 
more than three tons from Beauvais to Paris. French auto- 
mobile engineers therefore consider that in point of 
economy and convenience the petrol motor is superior to 
the steam engine. This opinion, however, has not been 
based upon any satisfactory comparative tests with steam, 
since the steam vehicle, while being confined to a very 
few makers, is constructed upon lines entirely different 
from the thoroughly practical wagons turned out in this 
country, where they give satisfaction in carrying and 
hauling loads far in excess of anything that can be 
attempted by the petrol vehicle. The French military 
authorities have failed to get good results with the steam 
wagons they have employed in the manceuvres ; and cer- 
tainly these results are far from being so satisfactory as 
those obtained in the late War-office trials at Aldershot. 
At present, in the way of heavy transport, the English 
and French automobile engineers are developing the 
industry on entirely different lines, the one with steam 
and the other with the internal combustion engine, and 
though they may arrive at practically the same results, it 
is evident that with the heavier loads possible with steam 
this power must have a great advantage for certain 
classes of work. For the moment, the petrol engine in 
France has not succeeded in entirely solving the problem 
of economical transport. Except in the case of the 
lightest types of vans, the petrol vehicle has come to be 
employed almost exclusively for suburban delivery work, 
and among the many commercial firms in Paris who 
have recently adopted motor vehicles, preference is given 
to the electric van for town use. These are small 
vehicles, and naturally carry a light load, which ought to 
result in much less economy than with the petrol van. 
They possess, however, an advantage for the carriage of 
fragile goods, which, it is to be feared, would suffer in 
petrol vehicles driven at a higher rate of speed. 

The industrial vehicles have probably never gone 
through such a severe ordeal as they did during the 
trials that were opened in Paris on November 20th 
and lasted for six days. On the first day there was a fall 
of snow, and on the second this was followed by a hard 
frost. For the rest of the time the rain fell heavily, con- 
verting the suburban roads into quagmires, and making 
the Paris wood and asphalt and granite setts very 








slippery. The courses selected were the same as on the 
occasion of the last trials organised by the Automobile 
Club of France in 1900. In Paris three routes were 
selected for the light vans, omnibuses, and cabs, takin 
in every possible variety of surface, the steep up-grade 
of the Rue de Magdebourg, near the Trocadéro, the 
notorious granite setts of the Boulevard Sérurier, the 
gradients of Montmartre and Rue de Ménilmontant, ang 
the thick traffic through the centre of Paris. The 
distance of each route was 37} miles. The suburban 
delivery vans were sent over three country courses of 
the same length, and the big lorries took a shorter route 
of 25 miles. The trials were carried out as usual under 
the direction of M. G. Forestier, Inspector-General of the 
Ponts et Chaussées. Eighteen vehicles competed, all of 
them running with petrol. For the first time in these 
trials steam and electricity were absent. The majority 
of the cars were light town vehicles, comprising fiye 
delivery vans, three cabs, and three omnibuses. There 
were four suburban vans and three lorries. 

A noteworthy thing about these trials is the gradual 
disappearance of the wagon and lorry and big omnibus, 
There were only five cars that may properly be called 
heavy vehicles destined to carry loads of a ton and more, 
The Société des Automobiles Peugeot entered a delivery 
van weighing, with load, 2 tons 15 ewt., and a lorry of 
4 tons 8 cwt., while the heaviest wagon was a (iillet. 
Forest of 4 tons 15 cwt., including a load of nearly 3 tong, 
A De Dion-Bouton suburban van scaled 2 tons 11 cwt, 
3 qr. with load, and a lorry of the same make weighed 
2 tons 14 ewt.2 qr. All the others came well within the 
2 tons. While makers are giving pone attention to 
light town delivery vans carrying loads of 9 to 10 cwt., 
there is a singular uniformity in the systems of 
mechanism employed. We do not see any attempt to 
evolve a distinct type of commercial vehicle. Makers 
take the usual form of van, wagon, and omnibus, and fit 
their standard mechanisms. The motors alone vary, but 
the transmissions have a great similarity, and, except in 
the case of the Peugeot and Vinot-Deguingand, power 
was transmitted in all the vehicles taking part in the 
trials by a universal jointed shaft to the differential on 
the rear axle. This system has been in long enough use, 
and has given sufliciently good results, to warrant the 
suppression of the chain, and the shaft transmission is 
usually preferred for light vans and lorries, subject to its 
being properly made. Shaft transmissions will not 
allow of inferior workmanship and material, and if of 
thoroughly good construction they replace the chain 
with advantage, though experience is wanting to show 
whether they are equally as durable. 

The first vehicle we tried was a light van entered by 
the Société Prunel, of Puteaux, Seine. It weighed 1 ton 
2 ewt., including a load of about 8 cwt. These vehicles 
are usually fitted with Aster motors, but the one in the 
trials was built for a customer who specified a 9 horse- 
power De Dion, which had only been delivered the day 
previously. The transmission consists of the usual fixed 
and sliding trains of wheels and universal jointed shaft. 
Owing to the drip tap being accidentally left open, much 
of the lubricating oil in the crank chamber escaped, and 
before the van had gone a couple of miles the motor 
began to run sluggishly. The usual remedies having 
failed, the motor was taken to pieces, when it was found 
that the top bearing of the piston rod had seized. A 
couple of hours was occupied in this way, and the van 
did not resume its journey until the afternoon. A second 
trouble was caused by a punctured tire, which caused 
another delay. All this time snow had been falling and 
had left the streets in a very dirty condition. On passing 
through the thick traffic of the Rue Lafayette progress 
was slow, the van having to be driven with extreme care 
to avoid skidding on the slippery wood and tram rails. 
It ran decidedly slower than the horse vehicles. On the 
granite setts of the Rue d’Allemagne, where the way was 
clear, the van travelled faster, and, in fact, so long as there 
was plenty of room the slipping was of little importance. 
It was only in the thick traffic, where the deviation of a 
foot or more either way would bring the van into collision 
with other vehicles, that extreme caution had to be 
exercised. Great care was also needed in descending 
the Rue d’Ménilmontant on the slippery granite setts and 
tram-lines. The van, however, got safely through the 
ordeal at a speed of about 74 miles an hour, which must 
be regarded as good, in view of the constant stoppages 
and delays by the traffic. During the rest of the trials 
the van travelled over the routes without further trouble 
at an average speed of 9 to 10 miles an hour. The con- 
sumption of the van averaged two gallons of spirit for 
374 miles. Two vehicles failed to complete the journey 
on the first day—the Huber Limousine, which was 
damaged in collision and had to be withdrawn from the 
trials, and the Peugeot omnibus, which was stranded on 
account of the motor seizing. 

On page 548 we give four engravings, showing four of 
the vehicles which came under test. Fig. 1 is a Vinot 
and Deguingand van; Fig. 2 a Peugeot omnibus; Fig. 3 
a De Dion cab; and Fig. 4 a Huber limousine. 








TRAMWAY TRACTION ENGINES FOR 
GLASGOW. 


By the courtesy of the builders we are enabled to publish 
this week an unusually interesting set of drawings, giving in 
detail the 800 horse-power tramway traction engines which 
have done such admirable service in connection with the 
Glasgow tramways, As far back as January 4th last year we 
published an external elevation of these engines from a 
photograph, and a rather full description. The drawings 
opposite and in the Supplement explain themselves, but 
we have thought it advisable to reproduce the description 
to which we refer. We may add that these engines have 
done excellent service, and have proved themselves to be 
remarkably economical. They have carried much more than 
their normal load—500 kilowatts—for a long period, and have 
enhanced the reputation of their makers, D. Stewart and 
Co., Limited, London-road Ironworks, Glasgow. 
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These engines are the smaller or auxiliary pair of the six sets 
of electrictraction engines ordered by the Glasgow Tramways 
Committee in the latter part of October, 1899, for the new 
power station at Pinkston. It will be remembered that the 
recommendation tbat all the engines required should 
be got from the E. P. Allis Company, of Milwaukee, 
U.S.A., was referred back for further consideration, and, 
as a result, a conference was held with representatives 
of the four lowest tenderers, and afterwards it was resolved by 
vote to give the order for two of the larger engines of 4000 indi- 
cated horse-power to the E. P. Allis Company, and two to 
Musgrave and.Co., Limited, of Bolton ; while a later decision 
also allocated two smaller engines of 800 indicated horse- 
power to D, Stewart and Co., Limited. The American 
engines were to cost £28,000 each, and one of these was 
guaranteed to be in place and working in fifteen months, and 
the second in sixteen months. 























It may be mentioned that Messrs. Stewart’s engines were ready 
for delivery well within the time stated, but as the buildings 
were not nearly ready for their reception, the contractors 

have had to store them in their erecting shop. The | 
engines, which have been made to the specification of Mr. 

Horace F. Parshall, consulting engineer to the Corporation, 

are of the normal indicated horse-power of 800, but they are | 
capable of working continuously, with a slight sacrifice of | 
economy, at 1000 indicated horse-power, and for short periods 

they can indicate 1200 horse-power. The steam cylinders | 
are 22in. and 44in. diameter, by 42in. stroke; the normal 
steam pressure is 150 lb. per square inch above the atmosphere 
at the engine stop valve, and the speed is 90 revolutions 
per minute. The piston-rods are 5gin. diameter, crank pins 
64in. by Tin. in bearing; the main bearings are two in 
number, 18in. diameter by 36in. long, and the diameter Of | 


The Musgrave engines were to | the crank shaft in the centre between the high-pressure and 


Cost £24,000 each, and be working one in eighteen months, and | low-pressure parts of the engine, where the fly-wheel and 
the other in twenty months. Messrs. Stewart guaranteed to | generator are keyed on, is 20in. A Gin. diameter hole runs 
have both of their engines ready for working in eleyen months, | through centre of the shaft, and the crank checks are of the | 





VALVE GEAR 





Swain 


disc pattern. The bearings are of cast iron with magnolia 
strips. The fly-wheel is 19ft. in diameter, and weighs about 


| 84 tons, 68 per cent. of which is in the rim, 15 per cent. in 


the arms, and remainder in the boss, The rim is in ten 
pieces, and each piece is cast along with an arm. When 
these are assembled the arms meet at the centre, but do not 
touch. The boss consists of two flat discs fixed one on each 
side of the arms, and secured thereto by fitted bolts, three in 
each arm. The governors are of the high-speed Porter type, 


| and control the speed of the engines so that it cannot vary 


more than 14 per cent. from the normal, and there is also an 
emergency governor, which cuts off the steam supply at the 
stop valve should the other governor fail and the speed get 
beyond the maximum allowed. The valve gear is of the 
well-known Reynolds-Corliss type, with wrist-plate motion, 
the trip gear being directly controlled by the governor. A 
feature of the engine is the re-heater receiver fitted between 
the high and low-pressure cylinders, and designed to reduce 
as far as possible initial condensation in the low-pressure 
cylinder. : 
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BRITISH AND FRENCH TRAIN SERVICES 
IN 1902. 
By CHaRLEs Rovs-MarTEN, 
No. IV.* 

In the present instance it will be convenient, in dealing 
with the British accelerated services for the current year, 
to depart from my usual practice as regards the order 
of precedence. Ordinarily, as readers of THe ENGINEER 
are aware, I am accustomed to deal with British railways in 
the order of precedence accorded to them by “ Bradshaw's 
Guide.” This avoids an invidious question of relative 
merit. On this occasion, however, the accelerations 
introduced by two British railways are so much more 
extensive and important than any others of the year in 
this country that it will certainly be more consonant 
with the fitness of things that I should deal with them 
in the first place. The railways referred to are of course 
the London and North-Western and the Midland. A 
second reason is that I have been unable as yet to 
complete my observations on the other two main lines 
which have furnished the most interesting improvements, 
namely, the Great Western and the North-Eastern. But 
I hope to accomplish this in the course of the current 
month. 

Immeasurably the greatest advance in the direction of 
progress made in this country for some years past is the 
large acceleration of the train services between London 
on the one hand, and Liverpool, Manchester, and 
Birmingham on the other. A double importance attaches 
to these improvements. In the first place, these three 
cities are the most important commercial centres of 
Britain outside the metropolis, and it is manifest that 
amelioration of the connections between such great 
centres of population must of necessity be a matter of 
large public importance. In the second place the 
accelerations have been by no means merely nominal, 
like those of the East and West Coast service between 
London and Edinburgh, which took place two or three 
years ago, when all that was done was to deduct from the 
gross time the extra fifteen minutes spent respectively at 
York and at Preston for refreshments, there being no 
shortening of the travelling time or acceleration of the 
average speed. In the present cases of Liverpool, Man- 
chester, and Birmingham—in which last-named item the 
Great Western, as will be shown later, has a creditable 
share—the resemblance is rather to the valuable 
expediting of the London-Leeds service by the Midland 
and Great Northern Railways respectively last year. For 
between London and Manchester practically a full half- 
hour is cut out of the journey-time at a_ single 
blow. Previously the best time had been 4h. 15 min., 
for a period of no less than eighteen years, unchanged. 
Ido not ignore the single casual 4 h. 10 min. service to 
Manchester, provided by a sort of offshoot from the 
morning mail. But that can hardly be entertained as 
“ practical politics” in the way of real acceleration. 
Virtually the best time by the regular Manchester 
express, at the time of day when people really do travel, 
has been 4h. 15 min., alike on the London and North- 
Western and on the Midland, while the Great Northern 
and Great Central, when they performed the service 
jointly via Retford, had one train each way doing the 
journey in the same time. Thus the acceleration to 
3h. 45 min., which took place on the London and North- 
Western on June Ist last, and of 3 h. 50 min. on the 
Midland on July 1st, was a very considerable step to be 
taken. It meant quickening the whole journey by, roughly, 
12 per cent. and 10 per cent. respectively. 

Before recording the work actually done, it is worth 
while to compare in genera] terms the relative difficulty 
of the competing roads, not with the view of instituting 
any invidious comparison between the merits of the 
work performed by the respective locomotives, but 
simply in order that such work may be estimated and 
appreciated on its own basis. The London and North- 
Western route between London and Manchester is 
undoubtedly an easy one with regard to its ruling 
gradients. Excepting for a distance of barely half 
a mile just after leaving Euston, an engine has nothing 
harder to contend against all the way to Crewe than 1 in 
330. The length from the seventh to the thirty-first mile- 
post, commonly known as the Tring bank, is often spoken 
of as severe, but quite erroneously. It starts with 
seven miles up hill, five being at 1 in 341, and2 at 
1 in 330. Then comes about a mile of level near Bushey, 
and about the same of 1 in 440 down, to Watford. Thence 
to Boxmoor the line rises mostly at 1 in 400 and 1 in 

520, and from Boxmoor to Tring is seven miles of virtually 
continuous 1 in 330. The next adverse grades worth 
noting are about seven miles at 1 in 330 and 1 in 335 to 
Roade, anda similar length at 1 in 340 and 1 in 406 past 
Welton to the Kilsby tunnel. The rest of the grades are 
trivial; there is a constant rise for fourteen miles from 
Stafford to Whitmore, but it is not at all steep, the worst 
bit being the final three miles at 1 in 391. Between 
Crewe and Manchester the line undulates easily on 
moderate grades. In the opposite direction there are 
some rather steeper gradients. From Crewe to Whit- 
more, 10} miles, is ona steady rise, the first three miles are 
at 1 in 830, the next 24 at lin 250, 3 at 1 in 177, and the 
last 2 at 1 in 330. Subsequently the worst rises are 1 in 
830 for about five miles near Nuneaton, 1 in 364 from 
Rugby to the Kilsby tunnel, and six miles of 1 in 330 to 
Tring. -The Midland road from London to Manchester, 
although only about two miles longer than the London 
and North-Western, is very much harder. In the first 25 
miles, it has about 22 rising at 1 in 200 or more steeply, 
mostly at 1 in 162 and 1 in 177. Approaching Sharn- 
brook Summit, 593 miles from St. Pancras, there is a 
climb at 1 in 100, and 1 in 119 for 4 miles on end. 
Before Desborough Summit there is an ascent of some 
15 miles, mostly at 1 in 132 to 1 in 167, and a similar but 
shorter ascent follows past Kibworth. From Wigston, 
for 40 miles, the line is very easy, but beyond Matlock 


there begins an ascent for 15 miles to Peak Forest, mostly 
at 1 in 100 or steeper, and the last six miles being at 1 in 
90. In the opposite direction the grades are similar, 
excepting that the final length to Peak Forest Summit is 
at 1 in 90 for ten miles together. 

Thus it is manifest that,so far as gradients go, the 
Midland engines have a much harder task than their 
rivals, apart from the distance being slightly longer. On 
the other hand, the North- Western's accelerated London- 
Manchester trains are, as a rule, much heavier than those 
of the Midland. But as it is a fixed rule to use two 
engines whenever the load exceeds the limit known as 
“17 coaches,” or approximately about 800 tons behind 
the tender, this nominal difference can scarcely be said to 
exist in practice. From a locomotive viewpoint the 
North-Western trains, heavy as they are, being drawn by 
two engines, must virtually be regarded as two trains of 
only moderate weight. Even so, however, the balance 
of weight is on the side of the North-Western, although, 
perhaps, not so much as the balance of gradient 
difficulty is on the side of the Midland, for in the course 
of a large number of observations I found that the fastest 
North-Western down trains, those leaving Euston at 
10.40 a.m. and 5.30 p.m., almost invariably loaded up to 
what was officially regarded as ‘* 20} coaches,” the 
vehicles being of the latest and heaviest types. Taking 
the official figures showing the weights of the various 
class of coaches, and making as careful an estimate as 
possible of the paying load also carried — namely, 
passengers and baggage as well as the staff and stores—I 
found that the normal weight of those trains, as also 
of the up express due to reach Euston at 9.15 p.m., 
appeared to be well over 360 tons behind the second 
tender, sometimes fully 370 tons. On the other hand, 
observing similarly the fastest Midland trains between 
London and Manchester, I found their weight, exclusive 
of engine and tender, to range from 140 to 170 tons, the 
latter being by far the more frequent, the former, 
indeed, being only met with by me on two or three 
casual occasions. The respective train loads might, 
therefore, be normally regarded as North-Western 365 
tons with two engines, Midland 170 tons with one engine. 

I may interpolate the remark that a curious incon- 

sistency seems to prevail largely in the current method of 
computing train loads. Although it isa common custom 
to include in the weight-load hauled, that of the engine 
which hauls it—which involves the contradiction that the 
greater the adhesion weight possessed by an engine the 
less is its power proportionately to its load—the train 
weights given, excluding engine and tender, are usually 
made up merely of the dead weight pulled—-the coaches 
and vans empty; yet the paying weight ignored is by no 
means inconsiderable. In many of my French experi- 
ments the passengers were carefully counted and the 
weight of their baggage estimated. In one case the 
number of the former exceeded 700, so that on the basis 
of computation ordinarily adopted, they added over 40 
tons to the engine's load, while their baggage brought 
20 tons additional. It is much less easy to ascertain the 
figures in this country, and so I have been obliged to 
content myself with the best approximation at which I 
can arrive by relatively rough-and-ready methods. It 
will be understood, however, that the loads which I shall 
mention as hauled by various engines represent the 
weights actually hauled by them—both dead weight and 
paying weight included—and not either the dead weight 
or tare alone on the one hand, or the hauling machinery 
on the other. 
Manifestly, such a load as ** 20} coaches,” as computed 
on the railways running north of London, which is equi- 
valent to 36 or 37 “ coaches” as reckoned on the South 
of England lines, is appreciably in excess of the weight 
ordinarily regarded in this country as a due allowance for 
one locomotive at high booked speed. The maximum 
train which has been fixed by the London and North- 
Western trafic department as the limit of loading for one 
engine is “17 coaches.” Thus a 20}-coach train has 
only 3} coaches over the limit, and this is the load 
addition allotted to the assisting engine. Or if it be 
preferred to regard the load as taken by two train 
engines—instead of by one train engine and one assistant, 
or pilot, as the London and North-Western authorities, 
both traffic and locomotive, prefer to treat it — then 
each engine has a load of only a fraction over 10 coaches. 
This must be borne in mind when any comparison is 
instituted between British and French and American 
locomotive work. In France and America the rule is 
“one engine one train.” 








FLASH BOILERS. 
By J. 8S. V. BickrorD. 
No. IL.* 


Efficiency.—The efficiency of this type of generator 
as usually arranged is comparativelylow. Unless special 
precautions are taken carefully to regulate the fire in 
accordance with the demand for steam there must always 
be an excess of heat to ensure the boiler not priming, 
and to keep a reserve for emergencies, and in consequence 
it is not at all easy to work these boilers economically. 
The boiler already described was tested for efficiency 
with the following results:—The boiler was arranged so 
that it might be coupled up in different ways. Thus the 
water on leaving the feed-heater might either pass into 
the bottom coil and find its way upwards through the 
boiler, or it might be introduced at the top, and the steam 
could then be taken from the lowest coil. The output 
was measured by passing the steam through a water- 
cooled surface condenser. The heating surface of the 
boiler coils was about 15 square feet, and of the feed- 
héater 5 square feet, and the steam output about 40 lb. 
per hour during the test. When coupled up for upward 
flow the best result was about 9 lb. steam per lb. of 
petroleum, and with downward flow 10 Ib. per Ib. of oil. 
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It was found impossible to get these results when the 
condenser was in position, as it was then impossible 
to see if the boiler was delivering steam or water. 
so to ensure that it only delivered steam considerably 
more oil had to be burnt than was necessary for thy 
production of the steam. The results obtainable ag 
mentioned above, were deduced from a later experiment 
when the steam was passed through the same nozzle at 
the same pressure, it being inferred that the output 
would be the same. The oil supply was then reduced 
till the boiler just did not prime, and the oil consumption 
noted. It is not possible to sail as close to the wind ag 
this in practice, and it would be an exceptional boiler of 
this class which would turn out more than 8 lb. per |b 
of oil in everyday practice. The oil used would give 
about 18,000 B.T.U.’s per lb. 

Maximum output.—From time to time some very gyr. 
prising statements have been made as to the capabilities 
of this type of boiler. The reason is probably that when 
they are coupled up to a condenser for measuring pur. 
poses it is impossible to see whether they are priming or 
not, and if the boiler only primes a very little, surprising 
figures may be obtained. The following experiment wags 
conducted to test the capacity of a flash boiler. It was 
desired to test the maximum output irrespective of 
economy. 

A lin, bore tube having about two square feet of heating 
surface was placed in a brick furnace over a burner 
capable of burning about 1°5 gallons of oil per hour, and 
the steam outlet enlarged till it would pass all the steam 
that the heating surface employed could make. That the 
nozzle was actually doing this was proved by slightly 
lowering the oil supply, when the boiler immediately 
primed. The result was that 24]b. of steam was pro. 
duced per hour, and that with an extravagant consump. 
tion of oil, of course. In practice it is not wise to expect 
more than a maximum of 7 1b. per square foot of heating 
surface per hour, or, at the outside, 8lb.; and 5 |b. is the 
limit for ordinary economical work, as it is in marine and 
land boilers. 

There is one point worth noticing, and that 
with «= low temperature burner of any sort, 
surface at a considerable distance from the 
seems to be much more efficient than it is in a corre. 
sponding position in an ordinary coal-fired boiler. This 
is probably due to the fact that from this class of burner 
there is very little radiant heat, nearly all being in the 
form of heated gases. 

Horse-power of a boiler-—This depends on the economy 
of the boiler; but as the steam produced is always super- 
heated, and often enormously so, the engine consumption 
is usually comparatively low, and, with reasonable care 
to keep valves tight, a simple engine with 3 cut-off will 
work with 35 lb. steam per horse-power hour, on the 
brake. Tor motor car use, therefore, where the maximum 
output is only asked for occasionally, and where in con- 
sequence it is possible to make a demand for 8 lb. steam 
per square foot per hour for maximum purposes, the 
heating surface should be about 4} square feet per horse- 
power if reasonably well disposed. 

Feed control.—It is probable that every one who has 
ever experimented with this type of generator has started 
by controlling the feed by a relief valve—that is to say, the 
pump is kept going constantly with a relief valve on the 
supply pipe to the boiler, so that when the pressure in 
the boiler rises above a certain limit the relief va!ve will 
pass the water back to the tank. In theory this looks 
very pretty, but the fact that every flash boiler on the 
market in practical use no longer uses this arrangement 
speaks for itself. The troubles are various. In the 
first place, the seat of the relief valve when in constant 
use is for ever being cut by the dirt in the water and the 
valve leaks, and as it is not possible, for other reasons, to 
put a check valve between the boiler and the relief valve, 
this will allow the boiler to empty itself if the pump 
stops. Further, the greatest demand for steam in a car 
is often where the engine is running slowest, as when 
climbing a stiff hill, and if the relief valve is leaking 
under these conditions the pump has to be of enormous 
size, or it will not supply both the leakage and the boiler 
at the same time. I have noted a case on my own 
first designed car where the pump would supply the 
boiler all right at normal speeds, but if the engine was 
slowed down to 50 revolutions per minute, the leakage 
overpowered the pump, even when the engine was run- 
ning idle. In all these experiments a carefully made 
filter was used in the pipe leading to the relief valve, 
which was the best procurable. 

There is another objection. If the relief valve be set for, 
say, 2501b. per square inch when the engine is running 
slowly, the pressure at which it lifts will steadily fall as 
the speed rises. This has nothing to do with the fall in 
boiler pressure due to steam output, which may be 
noticed when a sudden demand is made on the flash boiler, 
but is due to the momentum of the water in the pump 
rising main. This impulse “jumps” the relief valve open, 
letting the greater part of the water escape. An air 
vessel on the rising main does little good, as it is nearly 
impossible to keep it full of air. I have, however, 
met with some success in using a cup leather, working 
in a small cylinder communicating with the rising main, 
and loaded with a long elastic spring, in place of an air 
vessel. In this apparatus, of course, the cup leather 
moves in and out of the cylinder at each stroke of the 
pump, and in this way relieves the check valve from 
sudden shocks. A further effect of this inertia may be 
noticed here. As has been said, it is not possible to use 
a check valve between the relief valve and the boiler. 
This is because—as will be described below—such an 
arrangement leads to wild fluctuations of steam pressure ; 
but if such a check valve be used without a balancing 
arrangement of some sort on the pump rising main, it 
will be found that the pressure produced in the boiler is 
nearly double the pressure for which the relief valve is 
set. This I attribute again to momentum of the 
water jumping the check valve open, and thus allowing 
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some water to enter the boiler at pressures 100 per cent. 
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higher than that for which the relief valve is set to open 
under a gradual pressure. 

Many ways of overcoming the difficulty of feed control 
have been designed, and are at-present in use. The 
White Sewing Machine Company, which makes what is 
probably the most original steam car on the market, all 
things considered, uses a diaphragm valve controlling the 
feed suction or delivery from the pump, the diaphragm 
being subject to the boiler pressure on one side and con- 
trolled by a spring on the other. The arrangement is said 
to work well, and this is probable, for in my ex- 
perience copper diaphragms answer well for this sort of 
service if properly designed; the principal thing to 
remember being not to make the diaphragm too thick. 
Twenty-six gauge copper seems to answer well for any 
pressure up to 250 Tb. per square inch. Of course, the 
diaphragm is supported over its whole area on the side 
away from the pressure, and it must not be expected 
that any great motion will be obtained from the valve 
spindle. 

In the Serpollet steam car the difficulty is got over in 
another way. The feed pump has two barrels, of different 
capacities, in which work two plungers run off the same 
shaft and at the same speed. The barrels of the pumps 
are so proportioned that the oil delivered by the smaller 
direct to the burner shall always be able completely to 
vaporise the water delivered by the larger. Of course, the 
capacities of the pumps must also be within the maxi- 
mum power of the boiler, or there will be priming. This 
arrangement is said to work well, but to the uninitiated 
the complication seems against it, and the difficulty 
of getting such small pumps to work satisfactorily is 
considerable, though in the case under consideration the 
oil pump supply is forced to the pump by a slight air- 
pressure in the oil tank. The regulation of the fuel 
and water supply is obtained by varying the stroke of the 
pumps, so that the ratio of delivery always remains the 
same, or, what would probably be better, the oil delivery 
should slightly increase relatively to the water as the 
maximum output was reached. This would allow for the 
fact that the boiler and burner would not be so efficient 
at high-power as at low. As far as I know however, 
nothing in this direction is done in the Serpollet cars at 
present made. 

There is still another method which might be employed 
if a check valve be introduced between the water relief 
valve and the boiler; no leakage from the latter can drain 
the boiler, and though the steam pressure under these 
conditions fluctuates very greatly, still possibly the 
method might be employed. Of course,a safety valve 
must be used on the boiler, which is not necessary with 
the ordinary arrangements, and care must be taken to 
keep the intensely hot steam from the boiler from the 
safety valve spring, or the temper will be drawn at once. 

Auxiliary feed.—Y lash boilers are always made hot 
before any water is pumped into them, so that some 
arrangement is necessary to get the initial supply into 
the boiler. This usually takes the form of a hand pump, 
and the same pump is used when for any reasonan extra 
supply of water is wanted on the road. 

The pump.—tThe flash boiler depends for its action 
instant by instant on the action of the feed pump. If 
the pump fails for only a stroke or so, the steam will fail 
at once; it is therefore absolutely essential that the 
pump should be reliable. The writer has found that the 
best arrangement is to use compound valves—that is to 
say, two or three suction and delivery valves in series. 
Further, the feed of the pump should be carefully 
filtered, and the pump must be below the level of the 
water tank, so that it works at all times “ flooded.” 
With these precautions it will be found that the pump 
never fails to work. In size the feed pump must be 
larger than for an ordinary boiler. The coils of a flash 
boiler become practically empty on a down-hill stretch, 
and at the bottom, when taking the next hill, they have 
to be refilled before the boiler is in a condition to meet 
the demand for steam. In the writer’s opinion it would 
be advisable to add to the apparatus a very large pump, 
as a stand-by, which would be capable of being thrown 
into action from the seat in motor car use. By this 
means, at starting or when climbing a hill, the large 
pump could be turned on and the boiler filled up at once. 
The Serpollet latest model cars have an arrangement of 
water in reserve under pressure to meet this difficulty. 
This consists of a cylinder of metal in which works a 


piston controlled by a spring. The side remote from the- 


spring is open to the feed pipe, so that the spring is com- 
pressed and the piston rises till the cylinder is partly filled 
with water. Iflater on the boiler pressure should fail from 
any cause, the piston will descend and force some of the 
water from the cylinder into the boiler, thus rapidly 
filling the coils up to the desired point. 

There is one more method of feeding a flash boiler 
which has many things to recommend it. If a small 
direct- acting steam pump be run off the boiler and 
coupled up to the feed supply pipe with a diaphragm 
valve arranged in its steam pipe, so that the pump will 
stop as soon as the pressure in the rising main reaches a 
certain point, it is obvious that the pressure in the feed 
pipe will remain constant. As there is no overflow 
valve leakage is impossible. The only objection is that 
small direct-acting:pumps are usually a nuisance in use. 

Fire control.—The old arrangement, and that first 
employed in flash boiler practice, was to place a fire 
under the boiler and let it take care of itself —that is to 
say, the fire was not regulated. Obviously this is a 
wasteful arrangement, though it is still in use. As has 
been said, the Serpollet car is arranged with a propor- 
tional oil and water pump which automatically varies the 
heat and adapts it to the feed. It is not possible to control 
the fire by the steam pressure, as this will remain constant 
for wide changes of output. The only thing which changes 
with the steam output, other things being constant, is the 
steam temperature, and itis this that is used in the White 
car to control the fire. This is done by the difference in 
expansion of metals under heat, a thermostatic arrange- 
ment being placed in the lowest boiler coils. The writer 





soon found the need of some method of ascertaining 
what was going on inside the boiler, and adopted the plan 
of placing a pyrometer in the steam pipe. This works 
well, and by watching the steam temperature it is quite 
easy to regulate the fire for slow or infrequent changes 
in the steam output. Where the steam output varies 
rapidly, as'in a motor car, it is necessary to have an 
automatic control of the fire, and if this is to depend for 
its action on the steam temperature it is necessary to 
construct the boiler so that the water enters the upper- 
most coil and the steam leaves the lowest. If the reverse 
action is arranged for the thermostatic control of the fire 
is unreliable. The writer has often noticed that with an 
upward feed the steam temperature may be high at one 
instant and the next the boiler will be priming. The 
White car is the only one known to the writer which 
uses this method of control, and in that the feed is down- 
wards. It may be mentioned in passing that the White 
boiler is arranged in a series of water pockets formed by 
making all the joints between successive lengths of tube 
outside the boiler at the top. By this means syphon 
action of the feed-water from coil to coil is guarded 
against, and it is said that sufficient water remains in the 
boiler after the burner is extinguished to start the engines 
next time of lighting up. 

Scale—The flash boiler is said never to scale. The 
writer cannot speak from experience in this matter, as 
all his experiments have been conducted with the water 
of this neighbourhood, which is quite soft, and in no 
case leaves a deposit. With an upward direction of feed, 
it is Hot at all likely that any deposit would take place, as 
the whole of that part of the heating surface which the 
water touches whilst it is being warmed up, and on which 
it would in consequence deposit its salts, becomes red 
hot quite often, so that it would be almost impossible for 
any scale to adhere. It would, however, be expected 
that with a downward flow, where the upper coils act 
as a feed heater, that some deposit would take place. As 
the boiler would take no harm from being made red 
hot throughout, there would probably be no difficulty 
in removing this by heat. Most engineers will wonder 
what happens to the scale and salts which are present in 
hard water. As a matter of fact, they are said to go 
through in the form of dust, and an engineer, who has 
had considerable experience with this type of boiler in 
London with hard water, tells the writer that if any leak 
starts in the steam connections of a flash boiler fed with 
hard water, anything the issuing steam impinges on will 
be whitened with the chalk and scale blown out. It is, 
therefore, advisable to make some arrangement for 
removing as much as possible of this dust in the interest 
of the engine before the steam enters the cylinders. 

To some extent this can be done by the species of trap 
described below. The steam in leaving the boiler enters 
the top of a tube considerably larger than the steam pipe. 
The steam pipe passes vertically down through this large 
pipe to about half the depth of the latter. From the side 
of the large tube near the top the main steam pipe for 
the engine is taken. By this means, if the large tube 
acts as a sort of trap in which the dust may be 
deposited. 

On the whole, however, it is probably best to remove 
the hardness as far as possible before the water enters 
the engine. Temporary hardness may easily be removed 
by an efficient feed heater in the pump suction, which 
will raise the feed-water to boiling point before it enters 
the pump. Such a feed heater can be arranged on the 
direct-contact principle, in which the steam from the 
engine comes into contact with the feed-water on its way 
to the pump. The result is a very thorough heating of 
the feed-water, and at the same time entire removal of 
all trace of temporary hardness. Of course, boiling will 
not remove permanent hardness due to sulphate of 
calcium, and it does not seem possible to remove it 
with any treatment which could be carried out on a 
motor car. With a contact feed heater it is necessary to 
filter out the precipitated salts from the water before it 
reaches the pump, and absolutely necessary that the 
pump be below water-level. 

Flash boilers in action. — The flash boiler does 
not give a steady pressure in practice. With the 
boiler already described, consisting of lin. steam 
bends, it was found that with the feed-water at 
551b. per square inch the steam pressure varied 
steadily between 50 1b. and 601lb. per square inch—that 
is to say, at one instant the pressure would be about 
50 lb., and it would then steadily rise to 60 lb. and 
again fall to 501b., the complete cycle occupying from 
two to three minutes. With the small tube boiler 
described the fluctuations, when connected to the town 
mains, were between 15lb. and 551b. per square inch, 
the water being at about 551b., as before. This gives 
an average of 35lb. per square inch, showing a loss of 
about 20 lb. per square inch, due to internal resistance 
of the coils. In the case of the smaller tube the 
duration of a cycle of fluctuation was only about one 
minute. When the boiler is connected up to a steam 
engine, and is supplied by the pump, the action is some- 
times different. Thus, as already mentioned, if a check 
valve is used in the delivery pipe of the pump beyond 
the relief valve the fluctuations will be very violent, 
ranging in some cases between 75 lb. and 300 lb. per 
square inch in one minute. This isa prohibitive amount, 
as one can only design one’s engine for the lowest 
pressure obtaining in the boiler at any given moment. 
Without the check valve the fluctuations would only be 
between 250 lb. and 300 |b., the cycle taking one minute. 
With a larger tube boiler made of, say, lin. tube in zig-zags, 
the fluctuation was of the same amount as above, but 
occupied three times as long for a complete oscillation. 
The only arrangement of boiler known to the writer 
which showed a different action is a boiler consisting of 
zig-zags of lin. steel tube fed downwards. In this case 
the oscillations would be as before for perhaps ten 
minutes, when the pressure would suddenly sag away 
down from 2501b. to perhaps 100 Ib. and then go slowly 
up again. This is also prohibitive. 





————<————= 

All the above results apply to a boiler in a Stationary 
plant, and in motor car use the action is somewhat 
different. On raising steam, or to be more exact afte 
lighting the fire and warming up the coils, there is rs 
steam in the boiler, and on mounting the seat to start 
one has to use the hand pump. The pressure then 
jumps up with more or less violence, according to the 
arrangement of the boiler, and on opening the throttle 
valve down goes the pressure again. The hand pump ig 
then again used, and so one goes hand pumping for jj 
one is worth for the first few yards, when, if things are 
properly designed, the engine pump takes matters y 
and all goes well till a hill is reached. To mount this 
more steam is required, and in consequence more of the 
boiler coils have to be filled with water, and to do this the 
car will slow down temporarily unless the hand pump is 
used, or unless there is some arrangement of auxiliary 
pump fitted to the car. The writer has entirely discarded 
this type of boiler in his cars in favour of a Belleyille 
type water-tube boiler, which is so constructed that it ean 
be made red hot without harm. 

On the whole, the writer is of opinion that this type of 
boiler, though quite safe and fairly durable, is a nuisance 
in practice, though it is quite possible to make it work all 
right. The argument which led to its abandonment was 
that, given two cars, one fitted with a flash boiler with 
its necessary hand pumping, and the other fitted with g 
water-tube boiler with suitably arranged feed apparatus, 
and granting that the machinery and construction were 
the same in other respects, no one would choose the flash 
boiler car, so that in selecting a design for the market the 
water-tube type was preferred. The comfort of being 
able to just open a valve and start right away without 
fuss or bother, as compared with moving along the first 
20 or 30 yards working like a demented signalman, has 
only to be experienced to be fully appreciated. 








East LONDON TECHNICAL COLLEGE ENGINEERING SocieTy,—On 
Friday last, the 28th ult., a paper was read before the above 
Society on ‘The Protection of Buildings from Fire,” by Mr. G, 
Pringle, one of the oldest associates in the college, with l’rofessor 
D. A. Low in the chair. The paper commenced with the principle 
under which ‘‘hand grenades,” ‘‘extincteurs,’”’ and chemical 
engines worked, after which the ‘Grinnell sprinkler system” was 
described. The advantage of armoured doors over iron doors, and 
the theory of the May-Oatway fire-alarm system was fully 
explained, followed by the various methods of making wood and 
fabrics non-flammable. After the meeting practical demonstra- 
tions were given on the use of hand-grenades and extincteurs 
with apparatus lent by Messrs. Sinclair and Co, of Eldon- 
street. The May-Oatway fire-alarm system was also given a 
practical test by means of a large fire purposely ignited. The 
apparatus answered very well and appeared extremely sensitive. 
The paper was well illustrated by sheets of diagrams, and samples 
of fireproof woods and fabrics were freely distributed. In the 
discussion which followed several questions were raised, all of 
which the lecturer duly answered, 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
The second general meeting of the forty-sixth session of the 
Institution of Engineers and Shipbuilders in Scotland was held in 
the hall of that y, Bath-street, Glasgow, on the 25th ult., the 
President, Mr. Wm. Foulis, in the chair. The whole of the evening 
was occupied with the adjourned discussion on the paper read at 
last meeting of the Institution by Mr. Konrad Anderson, of the 
firm of Greenwood and Batley, Leeds, on ‘‘ Steam Turbines, with 
Special Reference to the De Laval Type of Turbine.” The Pre- 
sident, opening the discussion, said that Mr. Anderson's paper 
opened up the whole question of what was perhaps the most ancient, 
as it certainly was the most modern, system of utilising the energies 
of steam, and that was by first converting that energy into kinetic 
energy and vsing it for the practical production of rotary motion. 
He thovght that they might also conclude that this system had got 
beyond the stage of experiment, and that engineers had now to 
deal with it as a practical fact. For many purposes, it seemed to 
him that the conditions of this method and the application of 
steam energy were such that its develorment was bound to go on. 
But whatever opinion they might have on the comparative merits 
of the reciprocating engine and the steam turbine asa steam engine, 
they would all agree that this special form of turbine was an excep- 
tionally ingenious mechanical machine, and one which could only 
have gained its present efficiency by a great deal of thought and 
much industry. In the course of the after discussion, Mr. Ander- 
son answered a number of questions ina very full and lucid manner, 
his blackboard sketches in elucidation of his meaning being 
admirably drawn’ and distinctly helpful. He received the hearty 
thanks of the crowded meeting. A paper on ‘‘Some Points in 
connection with the Riveted Attachments in Ships,” by Dr. J. 
Bruhn, of Lloyd’s Register, had to be beld over till next meeting. 


THE MANCHURIAN RaiLway.—M. Witte, the Russian Minister 
of Finance, has returned to Russia gaty disillusioned by all that 
he saw during his visit to the Far t. He found the state of 
affairs, generally, much worse than he had looked for, and the 
altogether unsatisfactory condition of the Manchurian Railway was 
a most unpleasant surprise for him. Most of all he was struck by 
the inadequacy of the station buildings and also of the dwellings 
for the use of the railway officials. Only on one section of the line, 
the southern portion between Dalny and Da-shi-zao, was the 
Minister satisfied with the way in which the railway buildings have 
been carried out. This visit of inspection has been by no means 
an empty formality, for M. Witte set out with the firm intention 
of examining every detail of the work for which Russia has taken 
to itself so much renown in the cause of civilisation. Thus, he 
avoided all ‘receptions ;” he was extremely reserved towards all 
classes of engineers engaged in Manchuria, but he inspected so 
minutely all buildings, bridges, workshops, and depdts, that he 
came to the conclusion that in the construction of the Manchurian 
Railway the peculation suffered by the State has been greater than 
is the case usually in Russian Imperial undertakings, and this is 
saying a great deal. Unfortunately there are no existin proofs of 
the enormous ebezzlement that has been taking place. It appears 
that during the Chinese disorders the Boxers seem to have 
paid special attention to the account books kept by the engineers, 
and these books are now missing even from such places as were not 
troubled by the Boxers at all. M. Witte came to an important 
decision with regard to the terminal point of the Manchurian 
Railway. He has decided that it will be advisable to continue the 
work of building a town at Dalny, so that the port shall become the 
terminus and commercial harbour of the present limit of Russian 
railway enterprise in that part of China. This decision deals 
heavy blow at all hopes entertained by Port Arthur of becoming 
in time an important commercial centre. M. Witte has recom- 
mended that Port Arthur shall remain a naval station with # 
fourth-class railway station, and that Dalny shall have a first-class 
railway station. Before the Manchurian Railway is completed 
there remains a great deal of tunnelling to be done, and this fact, 
taken with other work, has led M. Witte to conclude that the line 
will not be ready to be opened before the beginning of 1905. 
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———— 
THE KRUPP FAMILY. 


Tyr sudden and premature death of Friedrich Alfred 
Krupp, of Essen, at the early age of forty-nine, recalls the 
memory of an illustrious family, which has done more than 
any other for the industrial and commercial development of 
Germany. Nearly a hundred and twenty years have elapsed 
since the birth of the founder of the world-famous firm, 
Friedrich Krupp, in 1787. He was the grandfather of the Jate 
Herr Krupp, and the family had been settled in the insignifi- 
cant villege of Essen for mang | generations. At the beginning 
of the nineteenth century the mineral wealth of the place 
began to attract notice, and in 1800 the ‘ Gute Hoffnungs- 
hiitte’’ Ironworks, now among the most important in 
Germany, were acquired and worked by the widow of 
Hermann Krupp. Her grandson, Friedrich Krupp, was at an 
early age associated with her, and it was here that the young 
man was initiated into an undertaking destined to revolutionise 
German capers 

Since the middle of the eighteenth century the manufac- 
ture of steel had been carried on in England. ‘‘ Cast steel ’’ 
was first made at Sheffield, and the secret of its production, 
which was jealously guarded, contributed to the commercial 
supremacy our country enjoyed for more than a hundred 
years. All the finer kinds of steel used throughout Europe 
were procured from England, and when Napoleon, in 1806, 
laid an embargo on British manufactures, and excluded them 
from the continental markets, the German steel workers found 
themselves deprived of one of the most necessary articles of 
their trade. Hence it became a matter of great importance to 
dis-over the secret of the process, but for a long time all 
attempts were fruitless. Like many others, young Krupp 
applied himself earnestly to solve the mystery, and the produc- 
tion of steel became the main object of his life. He was a 
man of iron will and ceaseless industry, and his labours ended 
only at his death. 

The first experiments were made at Essen, and in 1810 
Krupp started a small forge, and a hammer mill worked by 
water. His efforts were so far successful that in 1815 he was 
able to announce that he could supply cast steel at about 
74d. per 1b.—German—the thickness of thesteel varying from 
tin. to 3in. For the manufacture of this crucible steel, the 
works were enlarged, but the water-worked hammer long 
remained the only one in use. The process; however, proved 
too costly, although the steel was said to be equal to the 
English ; and to keep his factory at work, Friedrich Krupp 
was driven to the heaviest pecuniary sacrifices. About 1820 
he gave up his house in the town, and withdrew with his 
wife and family to a small workman’s cottage, which is still 
preserved intact in the centre of the huge ironworks that have 











THE ESSEN STEEL WORKS IN 1826 


grown up round it, as the most eloquent monument of the 
undaunted perseverance of the founder. It was in this hut 
in 1887 that his still greater son, Alfred Krupp, died. But 
the colossal efforts Friedrich Krupp had made were too great 
for his physical strength, as well as his fortune. Worn out 
with anxiety and overwork, he died in 1826, in the prime of 
life, at the early age of thirty-nine, leaving a widow and 
three young sons, the eldest of whom, Alfred Krupp, born in 
1812, was only fourteen. 

By his father’s will, young Krupp was left master of the 
works, and shortly before his death, Friedrich Krupp revealed 
to him the secret of making steel, and charged him to take it 
up, as he had done, as the work ofhis life. Alfred Krupp had 
been brought up in the stern school of necessity, and was far 
older than his years. At an age when other lads are still in 
the school-room, he suddenly found himself confronted by a 
stupendous, almost an impossible, task. He had, however, 
the help of his mother, an able and energetic woman, for 
whom to the day of his death he entertained the utmost 
veneration and love. The name of Friedrich Krupp was still 
retained as that of the firm, and the mother and son carried 
on the business as before. 

It was a sad outlook for the young man, and the effects on 
his character of this early initiation into the struggles of life 
were never effaced. From being one of the most well-to-do 
and considerable in Essen, the family had sunk to extreme 
poverty, and Alfred Krupp was called to take up the wreck 
of a business which had cost his father his fortune and his 
life. With an industry, amazing in one so young, he 
worked with his own hands at the forge, at first with only 
two workmen. 

The sketch above shows on the right the factory when he 
took it over in 1826, and on the left the humble ancestral 
house where he lived till 1852. 

Of his life at this time, Krupp says that ‘‘he began the 
work without knowledge, experience, means, strength, or 
credit.’’ Working often night and day, he lived chiefly on 
potatoes, coffee, bread and butter, and for twenty-five years he 
won with difficulty a precarious existence by hard manual 
labour. The wages of his workmen were 9d. a day, or 
4s, 6d. a week, and for fifteen years he earned just enough 
to pay them, having for-himself only the consciousness of 
duty performed. The day’s work over, he studied half 
through the night, continuing his father’s experiments to 
improve and perfect the manufacture of steel. On Sundays 
he taught himself book-keeping and other things essential 
to the training of a business man. In spite of all these efforts, 
for many years he earned less than one of the thousands 
of men now employed in the-great Krupp works, and 
suffered hardships which, thanks to his care, are unknown 
to them. Money was sometimes so scarce that he -had 
hardly wherewithal to defray the cost of postage, which at 


that time was borne by the receiver. Knowing, however, 
pe bitter experience, the trials of a workman’s life, he was 
able, when fortune came to him, so to organise his vast 
establishment that it has served as the model for all others 


in Germany. ‘The aim of the work,’’ he wrote fifty years 
later, ‘‘should be the good of all; work then becomes a 
blessing.’’ 


Very slowly he achievcd a measure of success, and with 
the help of friends and relations was able to put into 
shape the inventions with which his fertile brain teemed. 
The business suffered much in the commercial crisis 
caused by the revolutions of 1848, and Krupp was obliged, 
in order to pay his workmen, to melt down his household 
silver. This difficulty was surmounted, however ; the factory 
weathered the political troubles, and these were the last 
check to its prosperity. Krupp had started business in 1826 
with only two workmen ; in 1832 the number had risen to 
ten. In 1848 it fell from 122 to 72, after which it rose to 
237 in 1850, 970 in 1856, 1764 in 1860, and 8187 in 1865. At 
the present time the business employs 43,000 hands. The 
years 1850 to 1860 found Krupp in the zenith of his 
intellectual powers, and were the most fruitful of any in 
inventions. It is not only as an organiser of industry and 
an engineer, but also as an inventive genius, that he ranks as 
one of the foremost men of his time. 

At the Exhibition of 1851 he took the world by storm. 
Till then it had been thought impossible to cast steel in 
blocks of more than 20 cwt.; it was used only for small 
articles—scissors, knives, &c.—and was always very brittle. 
Krupp exhibited a block of cast steel weighing 2} tons, 
showing that it could be produced in large masses. But his 
assertion that his block of steel was malleable was received 
with incredulity, cast steel being supposed, if heated, to 
break in pieces when hammered. Krupp cut a piece from 
his block, heated it, and beat it out on an anvil. It is one of 
his chief claims to fame that he was the first to produce 
malleable steel in large blocks. A simple invention in 1852 
proved a great success, namely, the manufacture of tires for 
locomotive wheels from crucible steel without welding. 
Hitherto all tires had been welded, and the tire often gave 
way at the weakest part—the joint. Krupp took a cylindrical 
block of cast steel, bored it through, expanded it, and thus 





ALFRED KRUPP 


obtained an iron circle without a seam, and of equal 
strength throughout its periphery. It was in this year that 
he quitted the small workman’s cottage where he had won 
his way to fame. Shortly after he married, and his son, 
Friedrich Alfred Krupp, whose recent death has been so great 
a loss to the industrial world, was born on February 17th, 
1854. 

As soon as Alfred Krupp had emerged from the bare struggle 
for existence, he turned his attention to the welfare of his 
workmen. He founded a sick and an old age pension fund, 
and between 1858 and 1875 he built a bakery and stores, 
providing all the necessaries of life. Thesudden and immense 
development of the factory had caused a great influx of work- 
men, and a corresponding scarcity of accommodation. He 
was among the first to build workmen’s dwellings, of which, 
in 1887, there were 3208, housing 16,200 souls. In this, as in 
various other respects, Krupp was a pioneer. He had a clear 
and practical insight into the complicated problems of modern 
industrial life, and many social questions which agitate the 
world at the present. day were solved by him in the ‘‘ Krupp 
kingdom,’’ the great working community of which he was the 
head. In the factory there were in 1858 ten steam hammers, 
and in this year a thirty-ton hammer was erected, a great 
undertaking for the time. An enormous chimney was also 
built, one of the largest in the world, 230ft. high, and 30ft. 
wide at the base. 

It was, however, as a maker of ordnance that Krupp earned 
his greatest fame. He sent his first gun, a 31b. muzzle- 
loader, to Berlin in: 1847, but some years elapsed before the 
subject was taken up at head-quarters. His first large order 
of twelve 12 1b. and six 24 lb. guns was for Egypt in 1857, but 
little progress was made until the obsolete muzzle-loaders had 
been superseded by breech-loading guns. At the Exhibition 
of 1862 five cast steel breech-loaders were shown, and soon 
after Krupp constructed a gun weighing 120 tons and firing a 
projectile of over a ton in weight with 7201b. of gunpowder. 
Up to 1887 23,000 cannon were turned out from the Krupp 
Works. It was owing to his genius, and the attention rere 
bestowed on the smallest details, that he not only attained the 
proud position of the first gun-makerin the world, the ‘‘ artillery 
king ’’ of Germany, but was able to furnish the German army 
with guns far superior tothe French. He thus notably contri- 
buted to their success in the war of 1870. In 1861 the Prussian 
military authorities adopted the Krupp breech-loading system, 


Administration in Berlin were so fully convinced of the value 
of breech, as op d to muzzle-loaders, that 820 guns of 
different calibre were ordered from Krupp. The brilliant 
successes of 1870 fully justified the confidence placed in him. 
To supply the needs of the great factory, iron and coal 
mines and blast furnaces were acquired, and all the pig iron 
and coal used have since 1887 been obtained from them. At 
Alfred Krupp’s death the firm possessed six hundred ironstone 
mines in Germany and Spain, eleven blast furnaces, four 
Westphalian coal mines, a large number of forges ; clay, sand, 
and stone quarries ; two shooting ranges—one six, the other 
twelve miles long—and four steamers of 1700 tons burden to 
bring the ore from Spain. In all these undertakings the staff 
and workmen were allowed a pecuniary interest, and much 
of the money as it flowed in was spent in improving their 
condition. Hospitals and schools were built, and various 
other measures for their benefit were set on foot. By his will 
Alfred Krupp, with the concurrence of his son, left a sum of 
£50,000 to his workmen and staff, the capital vested in the 
hands of trustees chosen by them from among their own 
number, and the interest to be applied for their common 
benefit. With the execution of this great scheme, Krupp 
charged his son, the late Frederich Alfred Krupp. 

Up to 1872 he personally directed the whole of the great 
business he had built up, but from this period he gradually 
withdrew from the immediate supervision, leaving it in the 
hands of others trained by himself. The management 
rested with a board of the chief officials, called the 
‘*Procura.’’ At the head of it was his son, who entered upon 
his arduous duties, inheriting not only his father’s talent for 
administration, but also the love and confidence he had won. 
To the last, however, Alfred Krupp’s was the guiding hand. 
He was accustomed to note down the inventive ideas which 
occurred to him in the night; but on one occasion pencil and 
paper were not to be found in their usual place, by his bed- 
side. Wishing to record an important scheme just evolved 
from his fertile brain, he blackened the candlestick over the 
light, and on the surface thus obtained he traced with the 
end of the match a sketch and notes of his idea. 

As long as he lived Krupp endeavoured to guard his work- 
people from the revolutionary influences and social democratic 
theories which have had so fatal an effect on his son. In 
1872 he issued a warning to them, in words which have a pro- 
phetic ring, to ‘‘ avoid the fate restless agitators and news- 
papers are endeavouring to prepare for the working classes, 
under the guise of benevolence, and the misuse of religious 
and social teaching.’’ The aim of his life, as of his son’s after 
him, was to improve the lot of the working man, and there 
was no place for the theories of the Social Democrats in the 
well-organised community at Essen. Friedrich Alfred Krupp 
followed in his father’s steps, and may be said to have paid the 
penalty of his benevolence with his life. ‘‘ Under the pretence 
of caring for you,’’ wrote the elder Krupp to his workmen, 
‘«these men wish to ruin the workmen in order to serve their 
own selfish and dishonest ends.’’ His men repaid him with 
their fullest confidence. 

His health began to fail in the spring of 1887, and on 
July 14th he ended a noble and laborious career. His well- 
earned rise to fame was astonishing. In 1826 he began as an 
ordinary workman with anvil and hammer. In 1886 he saw 
himself monarch of a state within a state, the largest taxpayer 
in the German Empire, the maintainer of 65,000 souls, and 
one of the foremost men of the century. Friedrich Alfred 
Krupp has worthily followed in the steps of his great father, 

hom he has survived by only fifteen years. He has been an 

xcellent master, and the love and esteem of thousands who 
followed him to the grave the other day testify to his gifts as 
administrator and head of so great an establishment. But it 
was his grandfather’s genius to discover and lead the way, 
and his father’s to turn the discovery to the greatest profit, 
and make of it one of the striking successes of the nineteenth 
century. 








YORKSHIRE COLLEGE ENGINEERING Society, LEEDS. — On 
Monday, November 24th, Mr. F. G. Heseldin delivered a lecture 
before the Society on ‘‘ Internal Combustion Engines for Motor 
Cars.” The lecturer made some observations on the growth and 
evolution of motor cars, remarking that the industry had new come 
into the hands of reliable engineering firms, whose names were a 
guarantee of good workmanship and skill, and that English makers 
were coming to the front, as the recent reliability tests showed. 
He dealt with the general scheme of motor engines, the cycle of 
operations, carburetters, gearing, cylinders, air and water-cooling, 
balancing, ignition, lubricatio>, governing, and silencing of exhaust. 
This latter point, the lecturer considered, had no: received the 
attention it deserved, but that a high-power motor is now on the 
market which makes no more noise than an ordinary sewing 
machine. The lecture was illustrated by slides, working parts, and 
a motor cycle. A short discussion succeeded the lecture, at the 
close of which a vote of thanks was accorded to Mr. Heseldin. 


THE AYRSHIRE Port OF TROON.—Some interesting facts as tothe 
past history and probable future of the Ayrshire port of Troon, 
which was early associated with coal and railways, as well as with 
shipbuilding, were given on the occasion of a large sailing vessel 
being launched from the shipyard at the port last week. Mr. 
Adam Wood, factor to the Duke of Portland, in proposing ‘‘ The 
Troon Harbour Proprietors, the Glasgow and South-Western 
Railway Company,” traced the history of the port, and commented 
on the remarkable prescience which the fourth Duke of Portland 
showed in equipping and developing the port. He built a tidal 
basin of great depth of water, and a graving dock, which was then 
(1808) the largest in Scotland. He also formed a railway, the first 
in Scotland, between Kilmarnock and Troon, and erected the first 
steam crane in the country for shipping coal. He started ship- 
building in Troon, and in 1831 there was built in the yard a 10-gun 
brig, which was so much ahead of the frigates of those days that 
his Grace presented her to the Admiralty. In the fifties Troon 
also built the iargest wooden ship that had been put into the water 
in Scotland at that time, and some time later there was launched 
from the yard the first steam collier that ever carried coal between 
this country and Ireland. When the fifth Duke succeeded to 
Troon Harbour, he spent large sums in improving and developing 
the port, and during the twenty-two years of his proprietorship 
the present Duke followed that good example. It was largely 
owing to his enterprise and liberality that the large new graving 
dock was built several years ago, and the Ailsa Shipbuilding Com- 
pany insta'led as tenants of the adjoining yard to worthily sustain 
the best traditions of shipbuilding at Troon, which was so far ahead 
in the days of wooden ships. In August, 1901, the present Duke 
of Portland sold the harbour to the Glasgow and South-Western 
Railway Company, believing, as he and h's advisers did, that it 
was not the province of an individual to hold a harbour in these 
days of keen competition. Considering the ability and foresight 
which were characteristic of the directorate and the managers of the 
Gla: gow and South-Western Railway. Company, they might feel 
assure1 that everything possible would be done to further the 
intcrests of the harbour. Replying to this, Mr. F. H. Gillies said 
the Glasgow and South-Western Railway Company had dc cided to 





but its superiority was not demonstrated in 1866, as had been 





anticipated. A reaction then set in against it, but the War 


re-model and improve the harbour of Troon, with the object of 
bringing larger vessels to the port. 
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THE WIDENING OF LONDON BRIDGE. some 40ft. shorter than the steel girders, and about that 
No. I, : much wider. This extra breadth is due to the necessity for 

Tur temporary works required for the carrying out of the | allowing room for the raking struts attached to the hoisting 
permanent widening of London Bridge, which have been | frames, and also to the fact that in order to facilitate the 
some time in progress, are ncw nearlycompleted. No change | erection of the spans, a steam portable crane was employed, 
or alteration in the original plan and design, described and | which required a railed track to run on the whole length of 
illustrated in our columns*, for increasing the existing width | the craft. Four upright beams of pitch or Oregon pine 
of the footways, and to a slight extent that also of the road- | of the large soantlings of 20in. by 20in. by 50ft. in total 
way, has been introduced of anyimportance. The construc: | height, united at the top by a cross timber, from one end of 
tion of the temporary works has been a heavy, expensive, and | which guys are slung, attached to the raking struts, and to 
arduous task of considerable magnitude. They involved, | which the hoisting tackle is connected, form the framework 
among other details, to which we shall draw attention in | of the lifting apparatus. 
another article, the erection of a steel trussed girder bridge of | span of the footbridge on the floating pontoon was com- 


| them readily utilisable for similar duty. The pontoon is | 


The putting together of the first | 





CLYDE SHIPYARD EXTENSIONS, 


| Ava time when contracts for new work on the Clyde are 
| almost nil, when work on hand is rapidly diminishing, ang 
| when a number of yards have been compelled to close their 
gates altogether, it is eloquent of the trend of development 
in shipbuilding to note that extensions and provision for 
enhanced facilities are much in evidence at many Points in 
the river Clyde. Bigger ships, and fewer of them, is the 
order of the day, and, with increased capabilities of rapid 
| production in the yards remaining, it is not surprising that 
the aggregate number of separate, or of separately managed 
yards, is a surely diminishing quantity. Apart from the 














Fig. 1i-ONE SPAN IN POSIT 


five spans, upon both the up and down stream side of the 
present structure. At the middle opening the span between 
the centres of the bearings is 157-75 ft., and of the other spans, 
between the same points, 146-25 ft. 

These trusses, which weigh from 50 to 60 tons each, are 
supported upon steel underframes or trestles, which in their 
turn rest upon, and are fastened to, the cutwaters of the stone 
piers. By this ingenious device, all necessity for any piled 
supports in the bed of the river is avoided, and the additional 
extra weight is thrown well into the body of the massive 
stonework of the permanent edifice. In addition to the 
ordinary duty devolving upon a footbridge, the steel trusses 
are designed to carry a rolling load upon the upper booms, 
consisting of electrical cranes, running upon an overhead 
railway, with a gauge of 12ft. These are intended for lifting 
the corbels or other stones, which have a maximum weight of 
three tons. A very good idea of the large dimensions of the 
original stones of London Bridge will be derived from the fact 
that the newels of the old parapets weigh more than three 
of the corbel stones. These are being split and cut into 
pieces of suitable size, to be subsequently chiselled and 
dressed for use in the new work. 

It will be necessary to give a few particulars respecting the 











Fig. 3- PONTOON 


practical putting together and erection of the structure under 
notice. 


four joints to be made good before the whole span became 
continuous. The same company provided the necessary 
plant and gearing for erecting the steel work. A pontoon of 
especial design was prepared to receive the disconnected 
sections and couple up the joints. In the photograph—Fig. 3— 
the floating pontoon, which was moored near the old bridge, 
is shown, together with one span of the footbridge, fitted 


ready for hoisting. The closing of the joints was made by 


bolts. This arrangement may possibly facilitate the taking 
down of the trusses whén the time comes, and would render 





* Tue EnoineEr, December 21st, 1900 





The members of the girders were first riveted | 
together in five separate sections at the works of the Patent | 
Shaft and Axletree Company, at Wednesbury, thus leaving | 
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menced on August 21st, and the joints of the last bolted upfon 
October 27th following. This gives the very excellent rate of 
five and a-half days for each span. The spans rested upon 
steel channel cradles laid on the pontoon. The distance 
between the vertical hoisting frames was 64ft. and the 
height to which the girders were raised was 37ft. Four 
steam winches supplied the lifting power, each of which 
was capable of raising twenty-five tons. After the lifting was 
accomplished, the hoisting gearing was disengaged, one of the 
timber parts of each pair of frames lowered down, and the 
overhead crosspiece shifted. To allow of the partial removal of 
the frames, the lower ends of the great baulks were hinged to the 
deck of the pontoon. The nose of the pontoon was then drawn 
from under thearch, and the operation terminated. It occupied 
about one hour, counting from the time the lighter was moored 
in position. The contractors towhom the erection of the spans 
was entrusted was the firm of Messrs. J. H. and W. Bell, 47, 
Exchange-chambers, Liverpool, who have given especial atten- 
tion to this description of work. 

In the photograph—Fig. 1—the centre, and the largest span 
viewed from the up-stream side of the bridge, is shown in 
position on the steel cantilevers. Another pair of trusses lie 
ready moored for raising, alongside an adjoining archway. 








CARRYING A SPAN 


The erection of the four trestle supports comes out very 
clearly and distinctly in the photograph in Fig. 2. It will be 
seen that the temporary steel piers are stiffened by diagonal 
bracing in the plane of the inclined front struts, as well as in 
| that of the vertical channel posts, fixed along the face of the 


: 
| Stone piers. 


achievement. The footbridge on the up-stream side of the 





lamps when suspended from the ridge in one line when lighted 
throughout the whole roofed-in twelve-foot pedestrian passage 
| is exceedingly noticeable. Upon the down-stream side the 
| covered footway is not yet sheeted in, so that it will be some 
' short time yet before the two are opened for traffic, 


In our next article, we shall publish further | 
particulars and illuztrations of the working drawings, and of | 
| the progress and construction of this remarkable engineering | 


river is practically completed. The effect of the electric | 











Fig. 2—-STEEL CANTILEVERS 


important transferences of shipyards now being made from 
sites near the harbour of Glasgow, to virgin soil further 
down the river, which will be referred to in another issue, a 
number of changes are under way and contemplated in the 
extent and arrangement of other establishments which may 
be briefly referred to. The Fairfield Shipbuilding and 
Engineering Company, for the purpose mainly of dealing 
with the lighter class of vessels requiring overhaul, repairs, 
and painting—such as torpedo bcat destroyers, and smaller 
cruisers, of which a number are now under treatment— 
has now under way the construction of a patent hauling-up 
slip on ground to the west of its large fitting-out basin, which 
is also to undergo extension. The new slipway will give the 
upper reaches of the Clyde four such hauling-up slips, the 
others being at the yards of D. and W. Henderson, Meadow- 
side; A. and J. Inglis, Pointhouse ; and John Sheaver and 
Sons, Limited, Kelvinhaugh ; the latter firm, by the way, 
being one of those referred to as about to migrate to new and 
enlarged premises further down the river. 

The Fairfield Company is also about to commence important 
extensions at the east side of its establishment, where for 
many years the old Govan silk mill has stood dismantled 
alongside the river. House building has been proceeding on 
ground formerly attached to the mill and the old mansion 
nearer the Govan road, but the riverside tract has now been 
acquired by the Fairfield Company for the purpose stated. 
The site is admirably suited for the wants of the firm, and 
can be utilised for the extension of its present ways, or the 
laying down of new ones. With the likely prospect of one of 
the new Cunard liners to lay down, the newly-acquired site 
will at least relieve the pressure on the older berths, two of 
which, of course, were those on which the renowned 
Campania and Lucania took shape and being. 

Messrs. Scott and Co., engineers and shipbuilders, Greenock, 
are about to proceed with the construction of a tidal basin 
for fitting-out purposes, this undertaking having been under 
their consideration for some time. The contract has been let 
out to Messrs. Morrison and Mason, Limited, Glasgow. The 
dock will accommodate merchant vessels of the largest size, 
and will have sufficient depth of water to allow of the largest 
class of warships remaining afloat at all states of the tide. 
A powerful crane, capable of lifting the heaviest boilers and 
machinery, will be placed in a suitable position for dealing 
with vessels of great length. A tidal dock of this character, 
and suitable crane equipment, are now requisite features of 
every establishment taking naval work in hand, and 
Seott and Co., having now contracts of this kind, are deter- 
mined not to be behind other firms. When this, and the 
basin now under construction at Dalmuir for the Beardmore 
firm are completed, the Clyde district will have at least four 
private fitting-out basins of adequate length, depth, and 
equipment for the heaviest class of naval work. There are 
already those of the Fairfield Company and of John Brown 
and Co., Clydebank. Messrs. Scott and Co. have two ship- 
yards in Greenock, both of which are now electrically 
operated, and the installation of electric-power plant is now 
being extended to the engine shops, which are under gradual 
process of transformation from old-time structures to modern 
and compact shops, with every facility for rapid and 
economical production of all types of marine engines and 
boilers.’ Messrs. Caird and Co., of Greenock, have within 
recent times made considerable extensions of their shipyard 
in the way of increasing the available length for building 
ships, and are reaping the benefit of the alteration with the 
two P. and O. liners, which they have in an advanced stage of 
construction. This eminent firm also are carrying out 
extensive electrical installations throughout their works. 








toyAL Instrrution. — A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the Ist inst., Sir James Crichton-Browne, treasurer and vice- 
resident, in the chair. The following were elected members :— 
ward Divers, M.D.; Miss Amy French, Winefred, Lady Howard 
of Glossop ; and Mr. J. H. Whitehorn. The special thanks of the 
members were returned to Mrs. Hickman for her donation of £21, 
and to Dr. Frank McClean, F.R.S., for his donation of £40 to 
the fund for the Promotion of Experimental Research at Low 
Temperatures, 
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RAILWAY MATTERS. 


THERE is on foot a proposal to make a line from 
Sutton-in-Ashfield through Mansfield to Mansfield Woodhouse, 


THERE are at present in use in the Regency of Tunis 
576 miles of railway, of which 196 miles are the ordinary French 
gauge, and 380 miles are narrow gauge lines. 


At the Kobe workshops of the Japanese Government 
railways two eight-wheels coupled tender engines have been built 
at a cost of £2760, or about £51 19s. per ton, while the cost of six- 
wheels coupled tank engines imported was £68 3s. 10d. per ton. 


Press despatches state that the Swedish Government 
will convert the 4200 miles of railroads in Sweden which are owned 
by the Government into an electric traction system. The idea of 
the change is to utilise the great natural water power which the 
country affords, : 


A COMMITTEE has been formed to promote a Bill in 
Parliament for carrying out a new line from Bristol to London. 
The idea is to run from Avonmouth to Bristol, and Bristol through 
Bath, Trowbridge, and Wick, near Devizes, to Overton for con- 
nection with the South-Western at Basingstoke for Londen. 


Tue Government has given out extensive orders for 
rolling stock for the South African railways. In addition to goods 
wagons and coaches, an order for sixty locomotives has been 

laced with Neilson, Reid and Co., Hyde Park Works, Glasgow. 

e locomotives will cost about a quarter of a million pounds, 


Tue locomotive works in the suburbs of Vienna within 
a year have reduced the number of their employés from 2100 to 
1100, and 500 workmen’s families have left the town. The 
remaining workmen have petitioned the Government to give out 
contracts for the locomotives which it will need in 1904 a year in 
advance. 


Up to the first day of November the Canadian Pacific 
Railway transported 11,000,000 bushels of this year’s crop of 
wheat from Manitoba and the North-west Territories. This is 
upwards of 50 per cent. more than was transported in the same 
period last year; but at the same time the railway facilities have 
not proved adequate to the altered conditions. 


In July, 1902, out of 62,568 Great Eastern trains that 
entered the London terminus at Liverpool-street, 42,602, or 68-09 
per cent., arrived to time absolutely ; the year before only 60.38 
per cent. so arrived. Of the remainder, only 1-17 per cent. were 
more than ten minutes late. Of the morning business trains 81-07 
per cent. arrived to time, while the year before it was 68-88 per 
cent. 


Unper the title of the High Peak District Light Rail- 
ways the construction of a line from Macclesfield to Buxton is 
proposed by the Derbyshire and District Traction Syndicate ; 
whilst in southern Derbyshire, and part of Nottinghamshire, a 
very extensive system of electric tramways is proposed, embracing 
the cities of Derby and Nottingham, and many adjacent town- 
ships, 

PARLIAMENTARY notices have been issued respecting a 

roposed light railway to be constructed by the Great Central 
ilway, under the Light Railways Act, 1896. The company 
seeks powers to construct, maintain, and work a light railway con- 
nected with the new dock scheme to give improved connection 
between Grimsby, Stallingborough, Little Coates, Great Coates, 
and Immingham. 


Amone the parliamentary notices of Private Bills is 
one for a London and Brighton Electric Express Railway. It 
differs from the scheme thrown out on Standing Orders last 
session, inasmuch as the line now announced is to be constructed 
on the Behr Mono-rail system. It will be remembered that a 
railway on this system from Liverpool to Manchester was 
authorised in 1901, after a very severe contest in Parliament. 


Tue Town Council of Poti, a fortified seaport in Trans- 
caucasia, has petitioned the Russian Ministry of Finance in favour 
of constructing the —— Black Sea Railway along the coast 
and direct to Poti. e action of the Town Council in question is 
favoured greatly by the fact that according to its estimate the 
cost of building the railway along the coast line and directly to 
Poti would mean a saving of £400,000 to the Imperial Exchequer. 


Tue North-Eastern, the Lancashire and Yorkshire, the 
Great Northern, the Midland, and the Great Central railway com- 
panies have decided to promote a joint Bill in Parliament next 
Session to give effect to a provisional agreement for the formation 
of a joint committee for the purpose of constructing, and ultimate] 
working as a joint undertaking, portions of the railways in Sonth 
Yorkshire, authorised by the North-Eastern Railway out of this year, 
and certain sections of the Shireoaks, Laughton, and Maltby Rail- 
way as transferred by an Act of 1902 to the Great Central and 
Midland railway companies. 


Tue Midland Railway Company has entered into a 
provisional agreement to acquire the whole of the undertaking of 
the Belfast and Northern Counties Railway Company. The pur- 
chase, which is made subject to confirmation by Parliament, will 
be effected by the issue of Midland Railway stock in substitution 
of the stock of the purchased company. e_ total mileage con- 
structed, worked, or maintained by the company is 249, of which 
213 are single lines, including 48 miles of narrow gauge. The line 
extends from Belfast to Portstewart, Carrickfergus, Larne, Bally- 
clare, Cookstown, Parkmore, Draperstown, Portrush, and Limavady 
to Londonderry. 


A Bill is in course of preparation for introduction into 
Parliament next session, for the purpose of incorporating a com- 
pany with powers to construct a new railway in Derbyshire from a 
junction with the Dore and Chinley branch of the Midland Rail- 
way, near Grindleford station, to a junction with the Derby and 
Manchester branch of the Midland Railway, at Bakewell. The 
promoters will ask for powers to enter into working and traffic 
agreements with the Midland Railway Company, and for powers 
to use that company’s stations at Grindleford, Bakewell, and 
Hassop. The total length of the railway, including a branch line 
from Hassop to Great Longstone, will be just over ten miles. 


Tue value of the Trans-Siberian Railway to Russia 
will be still further increased so soon as it is brought more into con- 
nection with the railway system of European Russia, and especially 
with that of Northern Russia, as in that direction lies the shortest 
route between Siberia and the Gulf of Finland. This fact was 
recognised some time ago by the authorities, and three separate 
surveys were made with a view to connecting the Northern Railway 
of Russia with the Siberian Railway. As the result of these 
surveys, it appears that the project drawn up by the engineer, 
M. Golembioffski, and which has been selected for the projected 
line, is the shortest connecting route, and will take in the important 
centre of Perm. 


SERVE tubes have proved a total failure in American 
locomotives, says Engineering News. A recent Institution of Civil 
Engineers’ r describes experience with a Vauclain compound 
from the dwin Locomotive Works, on the Wellington and 
Manawatu Railway, of New Zealand. The locomotive was fitted 
with Serve tubes 11ft. 6in. long. These required cleaning out twice 
as often as plain tubes, and gave great trouble from leakage, doubt- 
less owing to the greater expansion and contraction of the interior 
ribs under variation of temperature. The ends of the tubes for 
6in. or so were made plain, without ribs, and serious grooving took 
place here. After a year’s service it was found necessary to replace 
all the Serve tubes with plain tubes, 





NOTES AND MEMORANDA. 


ADJUSTABLE steering columns are being fitted on some 
new motor cars, so that the steering wheel may be brought to any 
desired position by the driver. 


WE understand that Mr. R. Forbes Carpenter, H.M. 
Chief Inspector under the Alkali Acts, has been nominated by the 
Council to represent the Society on the Board of the National 
Physical Laboratory in succession to Mr. George Beilby, whose 
term of office has expired. 


Att the quays of all the docks in the Port of London 
would only accommodate about 200 liners of the largest size, and 
if the dock basins of this port of six million souls were multiplied 
tenfold, their area would even then only be equal to that of our 
little English lake, Windermere. 


A NeW type of submarine torpedo boat called the 
Protector wa; launched recently at Bridgeport, Conn., U.S.A. It 
differs from the Holland type, in that it is always submerged on 
an even keel. It is provided with wheels, so that when on the floor 
of the sea it can be propelled like a motor car. 


THE Fire Brigade Committee of the L.C.C. has recom- 
mended this body to accept the offer of the Wolseley Tool and 
Motor Car Company to build a 10 horse-power petrol tractor for 
hauling either a fire engine or ladder. The cost is to be £750. If 
satisfactory, the Council will obtain six more tractors at £600 
apiece, 

Durine the next few years the Leicester Corporation 
are committed to various public works which will necessitate the 
borrowing of £3,000,000, and which will bring the indebtedness of 
the borough up to £7,000,000. This is over £30 per head of the 
population, or considerably more than the proportionate burden of 
the National Debt. 


THE accounts in connection with last year’s Inter- 
national Exhibition at Glasgow have been published. The surplus 
which, towards the close of the Exhibition, it was estimated would 
exceed £100,000, has, after discharging all accounts, been returned 
at £30,571. During the six months the Exhibition remained open 
the total receipts amounted to £404,105, 


Forty new motor omnibuses have been built for use in 
Loudon. They are fitted with a two-cylinder, 12 horse-power 
engine, provided with an absolute cut-out governor, which cannot 
be interfered with, limiting the driving to a maximum speed of 
14 miles per hour, The two-cylinder petrol engine will be a slow- 
running type, with water cooling by a natural circulation, 


AN ingenious device is being used by M. Jenatzy on 
his 100 horse-power car. In place of the ordinary cone clutch, he 
uses two discs, which are made to stip one another by magnetic 
action, electric current being supplied by accumulators. The grip 
appears te be sufficient for all purposes of this powerful car, 
while, if desired, the clutch can be allowed to slip to any required 
extent. 


EneuisH shipbuilders last month put into the water 
20 steamers, of about 51,736 tons gross, against 25 vessels, of 
49,360 tons gross, in October, and 20 vessels, of 63,149 tons gross, 
in November last year. During the past eleven months English 
builders have launched 251 vessels, aggregating 646,443 tons gross, 
as compared with {254 vessels, of 864,808 tons gross, in the corre- 
sponding period of last year. 


Durinc November Scotch shipbuilders launched 32 
vessels, of about 48,549 tons gross, as com with 27 vessels, of 
49,699 tons gross, in October, and 25 vessels, of 56,938 tons gross, 
in November last year. In the eleven months Scotch builders have 
launched 290 vessels, of 494,818 tons gross, as compared with 
258 vessels, of 500,503 tons gross, in the corresponding period of 
last year, and 461,602 tons gross in 1900. 


AccorDING to a recent Blue-book of the Local Govern- 
ment Board, the total outstanding loans for all local authorities 
for the year 1899-1900 amounted to £293,864,224. Against this 
there existed a credit of about £11,000,000, reducing the balance 
of debt to about £283,000,000. Ten years earlier the outstanding 
loans amounted to £198,671,312, and, allowing for a corresponding 
credit, it will be seen that the municipal indebtedness has been 
increasing lately at the rate of about £10,000,000 a year. 


A WATER-POWER plant of the capacity of 32,000kilowatts 
is under construction at Sault Ste. Marie, Michigan. It is 
exceeded in magnitude only by the Niagara Falls power plant. 
The most remarkable feature about this new installation is that it 
is made up of 80 small generating units, of 400 kilowatts each, and 
the length of the station is over a quarter of a mile. The difficulty 
of getting large turbine units to operate on as low a head as 20ft. 
was the principal cause of installing such small generating units, 
and in this particular the station is unique, when compared with 
other large water-power plants in ‘America. > 


Tue Commissioners of Works and Public Buildings 
have given notice that they intend to promote a Bill in the next 
session of Parliament for extending the existing buildings of 
the Patent-office. It is proposed to acquire the premises east of 
where the Patent-office now is and as far north and south as 
Furnival-street and Staple Inn and Took’s-court. This is the out- 
come of the recommendations of a committee appointed in May, 
1900, and is in anticipation of the greatly increased accommoda- 
tion necessary for carrying out the provisions of the Patent Act 
—— Bill now down for third reading before the House of 

s. 


A PARLIAMENTARY return has been issued giving par- 
ticulars relating to the seamen employed upon sea-going vessels, 
except yachts, registered in the British Islands, On March 31st, 1901, 
there were registered 186,636 seamen in trading vessels, as compared 
with 180,366 in 1896, and 172,773 in 1891. The number on fishing 
vessels was, in 1901, 19,502; in 1896, 19,136 ; and in 1891, 17,831. 
The increase in the number of seamen on trading vessels consisted 
entirely of Lascars and foreign seamen. During the ten years, 
from 1891 to 1901, the number of Lascars increased by 12,288, and 
foreign seamen by 8730. In the same period British seamen have 
decreased in number by 7155. 


GerMAN general foreign trade, from January to end 
of October of present year, is statistically stated to have been as 
under: — Import, 36,185,636 tons, against 37,418,722 tons and 
38,029,688 tons in the same period in 1901 and 1900, decrease thus 
being 1,233,086 tons and 1,844,052 tons. Import in noble metals 
was 997 tons this year, against 1072 tons last year and 1016 tons in 
1900. Export: 28,602,602 tons, against 26,551,153 tons and 
27,073,354 tons in the two precedihg years, increase being, accord- 
ingly, 2,051,449 tons and 1,529,248 tons. Export in noble metals 
was 349 tons, against 317 tons and 277 tons in 1901 and 1900. 
One-third of import, and more than one-half of export, falls to 
coal, 


An improved high-speed tool steel is said to have been 
—— by a new process at the Bismarck Furnace, in Silesia. 

e new material is claimed to exceed even the tool steel made by 
the Taylor-White process in cutting power, anc to have the added 
advantage that it will work successfully with much smaller cuts 
than the latter material. A steel shaft of hard steel—tensile 
strength 78,000 lb. per sq. in.—was givenacut of -024in. with a 
feed of -12in. Using ordinary tool steel it took about 280 min. to 
cover the surface of the shaft—about 775 sq. in. ; with Taylor- 
White steel it took 140 min., whereas a tool made of the new 
material did the work in about one hour. Itis stated that in work- 
ing soft steel with the new tool steel, taking a fine finishing cut, a 
peripheral velocity of 54ft. per second could be reached, 





MISCELLANEA. 


Tur cruiser Niobe left Plymouth on Saturday for 
Barrow-in-Furness for a refit, at a cost of £25,000. ‘ 


THE cruiser Bonaventure, before being commissioned 
at Devonport, is to undergo steam trials with the boilers fitted 
for liquid fuel. 


It is stated that in addition to the two third-clasg 
cruisers ordered from Palmer and Co., Jarrow, and Laird Bros, 
Birkenhead, the Admiralty have placed an order for a first-class 
cruiser with Armstrong, Whitworth and Co., Elswick. 


THE Severn Dry Dock scheme is expected to make 
progress, and having acquired the Union Dry Docks at Harry, the 
authorities will carry on busi in tion with Barry, New. 
port, and Sharpness, A loss is admitted up to date. ] 


TuE 104th Show of the Smithfield Club will be held at 
the Royal Agricultural Hall, Islington, from Monday to Friday 
next inclusive, under the presidency of Earl Spencer, and promises 
to be as successful as any of its predecessors. e entries are yery 
satisfactory, ; 

A CABLEGRAM was received on Tuesday stating that the 
rail-head of the Gold Coast Railway, Coomassie Extension, had 
reached the property of the Ashanti Goldfields Corporation.  'I'his 
is considerably over Y00 miles from Secondi, the port of shipment 
for the new railway. 


At a meeting of the Council of the North-East Coast 
Institution of Engineers and Shipbuilders, held at Newcastle on 
Tuesday, the gold medal of the Institution was awarded to Mr, 
D. B. Morison, of Hartlepool, a vice-president of the Institution, 
for his papers on the ‘‘ Naval Engineer Problem.” 


TuRKIsH coal is now being quoted by London agents, 
says Fairplay. Many owners may not be aware that when 
steamers ca'l at Zoungouldak for bunkers they have to pay light- 
dues, and that in the event of bad weather they cannot oa at the 
place at all, Zoungouldak is about one day’s steaming from 
Constantinople. 


Tue Rickmansworth and Uxbridge Valley Water Com. 
pany, having laid 70 yards of piping under roads in the district of 
the Eton Rural District Council, the Council’s surveyor borrowed a 
traction engine, and hitching chains to the pipes pulled them up. It 
appears that the company had omitted to obtain either parliamen- 
tary powers, or the Council's sanction for laying the pipes. 


A spEcIAL meeting of the Gravesend Town Council 
was held on Wednesday to receive Mr. Casey and others interested 
in his scheme for constructing a dam and locks across the Thames 
near Gravesend. Mr. Casey explained the scheme at great length. 
He estimates the cost at about £4,000,000, and claims that it wil! 
completely solve the great dock problem which the Government are 
finally facing. He further claims that the scheme will be of great 
local Tenefit as well as of national importance, 


Tue Maidenhead Town Council on Monday adopted a 
recommendation from the Bridge Committee to reduce the toll on 
motor cars from 8d. to 2d. In connection with the general ques- 
tion of levying tolls on users of the bridge, an Eton resident has 
notified the Council that unless the collection of tolls has ceased 
before Monday next he, with others, will pass over the bridge 
without payment, and that the | consequences of barring the 
highway will have to be borne by the Corporation. 


Tue award of the umpire appointed in connection with 
the proposed reduction of the wages of joiners employed in the 
Wear shipyards was made known on Wednesday at Sunderland. 
It is precisely in accordance with the notice of the employers, for 
reduction from 38s. 6d. to 37s., and rules that this reduction shall 
come into operation from January Ist, 1903. It is expected that 
the award will affect the joiners’ strike on the Tyne, where the 
men have been out some time against a proposed reduction. 


THE negotiations for an amalgamation of the well- 
known Birmingham firm of Lloyd and Lloyd, Limited, with A. and 
J. Stewart and Menzies, Limited, of Glasgow, have now been 
satisfactorily concluded. It is stated that the output of the 
amalgamated companies will be about 50 per cent. of the total 
output of iron and steel tub2s in Great Britain, and the company 
will be the largest producers of tubes in the world, with the excep- 
tion of the United States Steel Corporation. The number of 
employés will be about 8000. 


Tae Wolverhampton Water Committee have, it is 
stated, engaged a specialist to advise them how to supplement the 
present supply of water, and after an examination of the Tetten- 
hall district he has expressed an opinion that there is here, where 
the Corporation have a pumping station, a sufficient quantity of 
water obtainable to meet the requirements of the — of the 
Corporation area for the next ten or fifteen years, There appears 
to be some doubt as to the quality of the water, but to solve this 
point a deep boring will have to be made. 


AT a meeting of the Thames Floods Prevention Com. 
mittee, held at Windsor Guildhall, it was unanimously resolved, on 
the motion of Dr. Warre, headmaster of Eton College, that the 
control uf the non-tidal portion of the Thames should be placed 
in the hands of a body a representative of the districts 
through which it flows. Mr. W. H. Grenfell, M.P., has been asked 
to interview Mr. Balfour and present him a copy of the resolution, 
together with a copy of the memorial presented to the Board of 
Trade by sixty-four County Councils and other authorities. 


Extensions are about to be made by the firm of 
Vickers, Sons, and Maxim, to its naval construction works at 
Barrow in order to enable the undertaking of the work of electric 
fittings of all classes for ships. This will make a new department 
and will necessitate the demolition of the Sailors’ Home—which 
will have to be erected elsewhere—and of some semi-detached 
villas. The company also intends to enlarge its machine boiler 
shop. The firm is also about to erect a permanent submarine 
shed, in which this class of vessel can be built with every safeguard 
of secrecy. 


A STATEMENT has been prepared on behalf of the 





London County Council in opposition to the London Water Bill. 


The Council suggests the abandonment of the whole Bill because 
the proposed authority is unsatisfactory. While the Bill confers 
no benefit upon the water consumers and perpetuates the evil of 
the existing inequality of water charges, it involves grave risk to 
the ratepayers. The Bill involves the useless disturbance of 
existing local authorities and the unnecessary creation of a new 
local body. Even if the part of the Bill relating to the new 
authority could be abandoned and the rest retained, much still 
remains in the clauses relating to the purchase and transfer 
will, it submits, require close and careful investigation. 


Tur Parliamentary Committee of the London County 
Council have prepared a Bill to enable that body to establish an 
efficient steamboat service on the Thames, and for the purpose to 
acquire, take over, and administer the river piers and landing 
stages on the river Thames, to construct additional piers, and to 
alter the piers or the location thereof from time to time as may be 
necessary, The Committee have included in the Bill an estimate 
of capital expenditure amounting to £328,000—as compared with 
£500, in the Bill of 1901—in respect of the provision of the 
necessary boats and pier accommodation. When submitting this 
figure to the Council on June 17th, the Rivers Committee esti- 
mated that, with this amount of capital expenditure, the annual 
cost of providing a fifteen minutes’ service would be, including 
debt charges, £98,960, as compared with £140,000 in 1901. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


prRia.—F. A. Brocknavs, 7, Kumpfgasse, Vienna I. 
As 4.—Kau.y aNp WALSH, LiiTsp, Shanghai and Hong Kong. 
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TO CORRESPONDENTS. 
@®@ In order to avoid trouble and confusion we find it 
ts that 
that answers r by us may be fi 
notice can be taken of communications which do not comply with these 
instructions. 
4m All letters intended for insertionin Tax Encineger, or 
tions, i the 


ques , should be name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be tales of anonymous communications, 


6a Wecannot undertake to return drawings or manuscripts ; wt must, 
therefore, request correspondents to keep copies. 


REPLIES. 


W. K. (Leith).—We illustrated and described the Hyde Parl: Works, 
Glasgow, on May 24th, 1901. 

H. L. H. (Bristol).—We would suggest that you should apply to Messrs. 
Witty and Wyatt, Limited, 88, Leadenhall-strect, E.C. 

J. L. (Brixton).—You will find a fully-illustrated description of the 
L.C.C. slot electric tramways in our issue for February 22nd, 101, 
page 187. 

C. H. 8. (Acton).—It is usual for apprenticeship to end at the twenty- 
first birthday. The premium may be from £10 tu £500. Why not go 
in as a workman without any premium at all? 

Morok Man (Dublin).—We presume you mean the Audibert and 
Lavirotte racing car. We know of no other with a large fly-wheel out- 
side. It was illustrated in Toe Enciunere for February 2nd, 1901. 

W. R. (Manchester).—We are not at all sure that your plan has not been 
tried. There are some good points in it, however, and it might be 
worth your while to spend a sovereign in taking out provisional pro- 
tection, and then submitting the scheme to Messrs. Siebe and Gorman, 
Westminster Bridge-road. 

A. C. F.—Aluminium is not a strong metal, and we do not think it 
would be suitable for bed-plates or cylinder covers of even small 
engines In order to get sufficient strength you would have to use so 
much metal that the gain in one way would be lost in another. It is 
possible that some of our readers may be able to suggest an alloy at 
once strong and light which will answer your purpose, 

J. Y. (York).—We have had practical experience with two of the three 
cars which you mention, namely, the Wolseley and the Locomobile, 
the former of which with capable handling may be relied upon for 
touring. The Oldsmobile appears to have many desirable features, 
though by some it is said to be deficient in power. We cannot, how- 
ever, write from actual experience, as we have not yet been afforded 
facilities for testing this interesting car. 


INQUIRIES. 
VINCENT FRICTIONAL PRESS. 
Sir,—Can any of your readers tell me the makers of the Vincent fric- 


tional press? 


Novemlxr 30th. Y. M. W. 





IRONFOUNDRIES IN CAPE COLONY. 
$1r,—I shall be obliged to any reader who can let me have at once the 
names of ironfoundries in Cape Colony. 


Bradford, December 8rd. IRONMOULDER. 





CENTREING MACHINES. 

Sirn,—Wi)l any reader kindly let us know the address of any firms who 
make ceotreing machines fur shaftiog, with hydraulic apparatus for 
straightening’ 

Edinburgh, December Ist. B. L. 





HIGH-SPEED COUNTERS. 

Sir,—I am requiring a speed counter to register speed of a jin. 
diameter shaft running app oximately at 25,000 revolutions per minute, 
the speed to be registered from the circumference of the shaft. I shall 
be glad if any reader can give me any information on the above subject 
as to where such a counter may be obtained. 

Sheffield, November 29th. A. L. 








MEETINGS NEXT WEEK. 


Tre InstituTION oF ELgctricaL Enarngers.—Thursday, December 
llth, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, 8.W. Paper, ‘‘ The Photometry of Electric Lamps,” 
by Dr. J. A. Fleming, F.R.S. 

BIRMINGHAM LocAL SECTION OF THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS.— Wednesday, December 10th, at 8 p.m., in the University Build- 
ings, Edmund-street (Physics Theatre). Address’ on “‘ Recent Progress 
in Klectrical Engineering in Great Britair,” by the Chairman, Mr. 
Henry Lea, M. Inst. C.E. 

Tue Institution oF Civit ENGINEERS.—Tuesday, December 9th, at 
Sp.m. Ordinary meeting. Paper to be discussed, ‘‘ High-speed Electri- 
cal Generating Plant,” by Thomas Herbert Minshall.— Wednesday, 
December 10th, at 2.30 p.m. Students’ Visit to inspect the widening 
operations in progress at London Bridge. Assemble at the Bridge, north 
side. 

Tue InsTITUTION OF JUNIOR ENGINEERS.— Wednesday, December 10th, 
at 3p.m. Visit to Messrs, Elliott Bros.’ Mathematical, Electrical, and 
Optical Instruments Works, Conirgton-road, Lewisham. — Friday, 
December 12th, at 8 p.m., at the Westminster Palace Hotel. Paper, ‘A 
New Automatic Railway Coupling Compared with the Existing System 
on British Railways,” by Mr. A. 'l!. Swaine, A.M.I. Mech. E. 

Society or Arts.—Monday, December 8th, at 8 p.m. Cantor Lectures. 
Lecture III. on ‘* The Future of Coal Gas and Allied Muminants,” by Prof. 
Vivian B. Lewes.—Wednesday, December 10th, at 8 p.m. 
meeting. Paper, ‘French Rural Education and its Lessons for England,” 
by Cloudesley Brereton.—Thursday, December 11th, at 4.30 p.m. Indian 
Section. Paper, ‘‘ Domestic Life in Persia,” by Miss Ella C. Sykes. 








DEATH. 


On the 27th ult., at Seedley Grove, Pendleton, after a long illness, 
Wirttam Fiercuer, of Eagle Foundry, Salford, aged sixty-five years. 
One of the early promoters of the Manchester Ship Canal movement. 
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WARSHIP BUILDING IN THE UNITED STATES. 


At the last meeting of the Society of Naval Archi- 
tects and Marine Engineers, held in New York on 
the 20th and 2lst of November, a paper was 
read by Mr. G. W. Dickie which is full of interest. 
Its title is suggestive: “‘ Why it Takes so Long to 
Build and Equip a Naval Vessel for the United 
States.’’ Mr. Dickie frankly stated that he dealt 
with the subject from the contractor’s point of view, 
and the essence of his contention is to be found 
near the end of his paper :—‘ The naval constructor 
aims at only one result—that of satisfactory work- 
manship. The shipbuilder, if he is to remain such, 
must not only have as a result satisfactory work- 
manship, but he must also obtain it at a cost not to 
exceed his original estimate; and if, by interfering 
with his methods, one of the results only is 





obtained, the ship may be built and the builder 
ruined.” 

In this country it has been pointed out over and 
over again that the essential weakness of what is 
known as technical education, as imparted in 
schools and colleges, is that no thought whatever 
is taken or can be taken of the commercial side of 
the constructional life of a nation. The pupil is 
taught how to make or design machines, for 
instance, without the smallest regard to the cost. 
It is a matter of common knowledge in practical 
engineering circles that in all cases there are two or 
three—or even more—ways of attaining a given 
end. The cost of each will be different. In the 
technical college, cost is ignored—no one has to pay 
for what the student designs. In real life it is not 
of less importance that a machine should be well 
designed than that the design shall be so planned 
that the result, when it is carried into existence, 
shall represent a profitable transaction to the maker. 
Now, in a great many cases it requires far less 
mechanical skill to design a machine than it does to 
design it so that it will cost the smallest possible 
sum consistent with efficiency. It is impossible to 
exaggerate the importance of this. The very life of 
a nation like ours depends on the care taken not to 
waste money in making things. 

When the manufacturing engineer is left to him- 
self he usually succeeds in attaining proper economy ; 
but the contracting engineer, the man employed to 
carry out work which he has not designed, is in a 
different position. The consulting engineer, or the 
designer, is seldom qualified to determine what is 
and is not at once cheap and efficient, and so we 
find that as long as he gets what he wants it matters 
nothing how it is provided. In a word, he regards 
the problem before him from one standpoint and the 
contractor regards it from another. There is no 
reason why this should be the case, except that 
the consulting engineer, or designer, has never been 
taught the importance of studying economy in 
money, materials, time, and labour. We have 
recently heard so much about the superiority of the 
United States in all matters of construction, that it 
comes as a surprise to learn that in so far as the 
building of warships is concerned, the authorities 
are behind ourselves in their methods. Mr. Dickie 
is very cautious, and very general. He refuses to 
go into details, or to give examples, but his very 


‘reticence makes his onslaught on the Bureau of 


Naval Construction all the more damaging. Delay 
and expense are incurred because, he says, the 
Bureau will not make up its mind as to what it 
wants, and no two authorities are agreed as to how 
any given end is to be obtained. This is a ve 
serious charge. It seems to be fully csieiaatiolal 
The primary defect in the United States contract 
system of building naval vessels appears to be that 
the plans of any ship are never completed at the 
time the contract is made. Thus, one of the most 
recent specifications issued by the Navy Department 
requires that no fewer than 253 of the most import- 
ant items in construction “shall be built as 
directed ;” that is to say, the naval architects who 
are responsible for the design of the ship have not made 
up their minds or do not know for the time being 
how 253 important parts of the warship shall be 
made. Mr. Dickie draws a sharp line of demarca- 
tion between the Bureau of Naval Construction and 
that of Steam Engineering. Admiral Melville, as 
head of the latter, takes care that all the designs 
for steam machinery shall be fully elaborated before 
they go into the contractor’s hands, and the result 
is that there is little or no friction or delay between 
the contractor for engines and boilers and the 
officials. As to the construction department, it is 
peculiarly well worth notice that Mr. Dickie gives 
the most unstinted praise to the naval architects and 
designers. They represent the results of a splendid 
training. “In fact,” writes Mr. Dickie, “the ability 
of the superintending naval constructor is often quite 
embarrassing to the simple shipbuilder.” Yet he 
goes on to say that it is just because of this ability 
that so much delay is incurred in turning out ships. 
In a word, the special training of the naval architect 
or superintendent has taken no thought whatever of 
the actual processes by which a given vessel is to 
be obtained, or of the cost of these processes. This 
means that the education of the naval architect is 
incomplete and the result is bad-for the nation. 
Very properly Mr. Dickie argues that before the 
contract is signed the design should be so complete 
that all structural materials may be ordered at once ; 
nothing should be left uncertain but small details. 
All this seems obvious ; in fact, the principle is never 
carried out in practice.~ The contractor has to 
report how this, that, and the other thing shall be 
done. Plans are made, only to be returned over 
and over again as unsatisfactory, and what seemed 
plain enough to the simple-hearted shipbuilder when 
making his estimate becomes now so complicated 
that the first year’s time of the contract is lost in 

















546 THE ENGINEER Dec. 5, 1999 
DEC 
SSS 
finding a way to carry out the contract. In few| ments of bounties only as between syndicate and | peculiarly well worth consideration. The laborato = 
words, the habit has prevailed of designing warships | syndicate, as it is considered to be solely possible in | that he wants: would not be a mere testing gh which 
while they were under construction. Precisely the | this manner to ascertain whether the materials used | it would not concern itself particularly with ‘ radiate. 
same system prevailed at one time in this country,/in the production of the manufactures have been | strength of materials; it would be quite far-reagh; gea 0 
up to the time that Sir William White was/| procured from these combinations or from other|in its aims and its work. One of its partion The in! 
appointed Chief Constructor. He laid down the! sources which are antagonistic to them. In fact | functions would be dealing with inventions whit a labor 
rule that the Admiralty might suggest alterations | the moment a non-syndicated article is touched, the | appear to have some promise. At the present 6 useless 
or revise designs as much as they pleased up to the| bounty disappears. For instance, the purchasers of | it is impossible, either in the United States op ea during 
last moment, but that as soon as the drawings were | bar iron or drawn wire, which branches do not exist | to test properly any of the inventions, proposals f We 
signed and issued to the contractors or the dock-| as combinations, do not receive premiums, but they | schemes submitted to the Admiralty. Some . a gran 
yards, no changes whatever should be made save in | frequently manufacture the same goods as the pro- | these may be good, the majority may be bad ce be req! 
small details. The result has been that warships} ducers of these materials who enjoy bounties on | they are all alike rejected, because, on the one hand he asks 
have been begun, launched, finished, and put in| their own exports of finished goods, although the | there is no special fund available for experimental nothin 
commission with a celerity previously unheard of, | former as buyers are excluded from the premiums. | investigation, and, on the other, there are “ ought 
and absolutely unparalleled in the fleets of any} The maximum rates granted as bounties are 1s. 6d. | organised arrangements for experiment. We a knows 
other nation. per ton of coal used, 2s. 6d. per ton of pig iron, and | cently gave an account of the trials of apparatus for better 
Mr. Dickie points out that, although there should | 10s. per ton of unmanufactured ton. The rates of | burning liquid fuel carried out by the Bureau, For Atlant 
be only one naval architect responsible for the| consumption are established according to fixed| the purpose of those tests a special vote of 20,000 would 
design of a ship outside her propelling machinery, | rules, and not on the basis of the more or less|dols. had to be obtained from Congress. Admiral -. 
there are, in the United States, three separate | economical equipment of individual works; but the | Melville gives a list of subjects which clamour like tk 
parties undertaking the work—the Bureau of Con-|amount of the actual bounty cannot exceed the| for investigation—such as liquid fuel; steam ~~ 
struction and Repair, the superintending constructor, | difference between the home and foreign prices. It| turbines; the size, form, and position of pro- Britis! 
and the shipbuilder. As the Bureau must finally|thus happens that works with modern equipment | pellers; the value of electricity as a prime moyey spend 
decide, the time expended by the other two is in|can produce at a profit, whereas those which are|on board ship; the corrosion which is always ” . 
many cases simply wasted. It is amusing to find| still provided with an old type of plant work at a| going on everywhere at sea, and particularly in the invest 
that the United States seems to suffer from the | loss. engine and boiler-rooms ; the best type of boiler: deem 
test craze as much as wedo. We learn thatserious} There is no question that consumers who desire | the use of compressed air, &c. &c. He recognises kind 
delays are often incurred because the chemical com- | to participate in the bounties have not an easy task | the fact, too often obscured, that we are in a con- their 
position of the cast iron chocks on which boilers | before them in endeavouring to meet the stringent | dition of dense ignorance concerning a multitude of their 
stand is not satisfactory; and that distance pieces of | requirements of the joint syndicates; and as the con- | important subjects. The whole world is always learn. stituls 
steel, which are not subjected to a stress of any | ditions are similar in the case of the rolled iron com- | ing, andin no department is there more room for the out e: 
kind, are rejected because they will not stand certain | bination, and possibly so in regard to other organisa- | acquisition of information than in a fleet. We haye hen 
severe bending compression and tension tests. The} tions, the general position created by the premium | only to try to realise what the complication of the se 
strength of materials and common sense appear to| system is not an unmixed blessing to the industries | huge machine which we call a warship is in order hg 
have no connection with each other. Our own/concerned. A typical instance of the detailed| to form some idea of the desirability of extending bach 
Admiralty has often been criticised, and deserved it.| information required is shown by the fact that | our knowledge in a hundred directions. We are oe 
We do not think, however, that any parallel can | applicants for the bounty are requested to fill up a | quite at one with Admiral Melville when he says: fact 
be found at this side of the Atlantic for the con-| printed form stating the number of the copy of the | “ The pitting or rapid deterioration of boiler and * . 
ditions which, according to Mr. Dickie, prevail in at | invoice, the page of the invoice copying-book, the | condenser tubes may seem a very small matter to pss 
least one private shipyard building vessels for the | page of the order-book, the date of the order, the | people on shore, who can secure new tubes in a few pol 
United States Navy. “I have often seen work| name of the receiver of the exported manufactures, | hours; but such deterioration in ships that are ei 
being prosecuted to reach a certain result in the|the country of destination, the net weight of the | thousands of miles from a source of supply becomes pice 
construction of a naval vessel stopped because the| goods and the net proceeds per ton, whilst the|a matter of great importance. A dollar spent in “ ) 
naval constructor desired to consider the possibility | weight of packing, galvanising, «c., is to be deducted | well-directed and conscientious experiments on a = 
of reaching the same result in another, and perhaps | from the total weight. These conditions, together | small scale may result in the saving of thousands of 
more direct way. There may have been twenty | with others, are far from pleasing to the manufac- | dollars. The cost of maintaining a battleship in 
ways by which the same result could have been| turers; but their position is rendered worse from an | commission will surely approximate a thousand 
reached, and work may be stopped for six weeks | export standpoint, owing to their having to meet the | dollars a day, and warships of this description haye Last 
while the superintending constructor is in search of | competition of works which both produce raw | been tied up for days, and even weeks, on account - 
the shortest way, and yet by the longest of all the| materials and manufacture finished goods. On the| of the corrosion of a few hundred dollars worth of - 
twenty ways the work might be done in a week.” | principle, however, that it is preferable to accept | boiler tubes. It will well repay the country in the pe 
And the aggravating part of the matter is that the | whatever is offered rather than to receive nothing, the | outlay for an experimental station if the staff of the the 
intention of the naval constructor has been to help| manufacturers who are dependent upon the syndi- | luboratory will simply cause increased endurance to thin 
on the work instead of delaying it. cates for their supplies of raw materials submit to | the life of boiler and condenser tubes.” the 
— position with the best meee that is possible} We get, perhaps, a better notion of the effect of po 
; om ¥ z - under the circumstances, and with the hope that | modern scientific development if we consider the i 
ee ee ee the promised Government inquiry into the working | part played by electricity * warships. Electricity nig 
THE question of private bounties which are |0f syndicates may afford some relief. In the mean- | was for years regarded even after it came into con- in a 
granted by German iron and steel syndicates on the | time the only question is as to how long the syndi- | siderable use as a lighting agent, as something sty! 
exports of manufactures plays a not unimportant | cates will be able to maintain the export bounties | recondite, delicate, too unsubstantial for use in a ma 
part in the competition which is brought to bear in in face of the continued depression and the deplorable fighting navy. That theory has been abandoned, ~ 
external markets; and although the representatives | financial results, as revealed by the past year’s | Electricity “comes into the day’s work” just as es 
of the Government have expressed in Parliament | trading of many of the companies engaged in the} much as steam; but there is not as yet nearly so aa 
the opinion that the action of the syndicates in| Metallurgical trades. The payments cannot be | much known about the use of it. The ship is more to 
effecting sales abroad at lower prices than in the | ™aintained for an indefinite period under existing | or less full of electricity. Induction and electrolysis ful 
Fatherland tends to lighten the home market and | Conditions, and as the industrial situation is not im-| are going on. It is not at all improbable that the no 
provide employment for many workers which would | Proving, the ensuing year should witness the end of | rapid adoption of electrical plant in quantities may 
not otherwise be available, the Teutonic consumers | the bounty system, which appears to be only post- | cause corrosion in brass and copper piping—even in * 
who are compelled to pay the higher inland prices | Poning the day of financial disaster in the case of | the hull itself. We learn that within the last few ps 
cannot be expected to, and actually do not, share | Many undertakings which have already been shaken | months a board of officers, after careful investigation, a 
the views of the Government on this point. Apart by the present crisis. officially stated that the gases generated by storage we 
from the other syndicates which accord premiums peer — — 23 amp - ag st 
on the production which their own members send , — : and that certain explosions which have taken place ec 
abroad a on the exports of their customers, the ee eT on board submarine boats were probably due as : 
influence exercised jointly by the Rhenish-West-| In his last annual report to the Secretary of the | much to this cause as to the presence of petrol bi 
phalian coal syndicate, the crude iron syndicate,| United States navy, Admiral Melville makes an| vapour. It is difficult, indeed, to say where a limit fa 
and the unmanufactured iron syndicate, is perhaps | eloquent appeal for the establishment of an experi- | can be fixed, or in what department of constructive % 
the most remarkable, as it relates to bounties|mental laboratory at the Naval Academy. He | science further inquiry is not necessary. 
allowed to consumers who carry on a foreign trade | raises a very large question, and he deals with it in| While admitting the need for an experimental 
and purchase their supplies of raw materials exclu-|a way full of suggestion. It is by no means difficult | laboratory, and that not only for the navy of the 
sively from these combinations. The practice of|to read outside his lines, to approach the subject | United States but for our own Navy, we must point 
granting bounties in the metallurgical industry| with a large mind, and to see that the value of| out that nothing will be easier than to make the 
commenced in 1891, when the rolled iron branch | experiment is in no way strictly confined to naval | work of such an institution worse than useless in 7 
had many difficulties to encounter, and the coal, pig | matters. That extended systematic experiment has | that it will be misleading. It is the most difficult 
iron, and unmanufactured iron syndicates made it a | hitherto played a comparatively insignificant part in | thing in the world to find men at once competent to ; 
condition for the enjoyment of premiums that| the development of engineering science and practice | carry on experimental work and free from prejudice 
proofs should be adduced that the goods were sent | is not the fault of the principle involved, but of the | and a vivid faith in themselves. It has been often : 
abroad by the production of the bills of lading, con-| way in which it has been applied. Admiral Melville | said that the analytical chemist can find whatever he 
signment notes, or special certificates of the|is, no doubt, aware of this; yet in his advocacy he | wants, and anywhere, in anything. This is exaggera- é 
consignors, and the books of the recipients of the|seems to have overlooked in some degree the | tion, but there isa substratum of truth. Again, experi- ; 
bounties were to be open to the inspection of the | paramount importance of convincing Congress that | ments made on shore are not invariably instructive ( 
representatives of the syndicates. The amount of|the laboratory which he wants not only can be, | as to what may goon at sea. We can call to mind | 
the premium was nominally 15s. per ton, but it was | but will be used to advantage. instances in which great success has been attained 
actually less, and was based upon the percentage of} The chief of the Bureau of Steam Engineering | with boilers on land which were hopeless failures 
raw materials used. points to the fact that Germany has at Charlotten-|in a ship. Admiral Melville will pardon us we 
The experience gained by the coal, crude iron,| burg a naval experimental laboratory which has | hope, when we say that what he really wants—and 
and unmanufactured iron syndicates has evidently | already done good service. He alludes to the fact | what the British Navy wants—is not a laboratory 
taught them some lessons, as they now insist upon | that we have not yet got one; but he seems dis- | full of apparatus, and students, and experts, but an 
the observance of very strict conditions by con- | posed to admit that we do experiment and acquire | experimental Board, or Bureau, or Committee—the 
sumers who wish to receive the bounties. Among| knowledge in the way that has not yet been done in | name matters nothing—to carry out inquiries. The 
other matters may be mentioned the adoption by | the United States. We need not follow him through | laboratory, properly so called, would be then little 
the joint syndicates of the policy of effecting settle-|all his reasoning, but some of his points are} more than a species of head office or centre from 
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hich the operations of the Committee would 
Ww ool The proper place to try a new boiler is at 
a ‘poard ship—not in a testing house on shore. 
= information concerning electrolysis obtained in 
‘ laboratory may be good as far as it goes, but is 
useless aS compared with the value of data collected 
: ruise. 
ive oe that Admiral Melville anticipates that 
a grant of 120,000 dols.—or, say, £24,000—would 
be required for the equipment:of the laboratory that 
he asks for. The estimate is very modest. It is 
nothing When we consider the advantages that 
ought to accrue. Admiral Melville, no doubt, 
knows what he wants and what he is likely to get 
better than anyone can know at this side of the 
Atlantic. But we do not think that such a sum 
would be in any sense adequate to the wants of our 
own Navy. We are fully persuaded that something 
like this amount could be spent every year for 
several years to come by the engineer branch of the 
British Navy, and that with the utmost benefit. We 
spend large sums now. The trials of the Minerva and 
the Hyacinth were not carried out for nothing. The 
investigation of the strength of the hulls of torpedo 
destroyers will be costly. Various inquiries of the 
kind could be mentioned. These are all good in 
their way ; but their value would be augmented and 
their cost reduced if there was some specially con- 
stituted body te organise investigations and carry 
out experiments in a systematic and orderly fashion. 
Admiral Melville is certain to get what he wants. 
The question has been favourably considered by the 
Naval Committees of both the House and Senate. 
The measure only failed to become incorporated in 
the last naval appropriation Bill by reason of the 
fact that the amendment of the Senate authorising 
its establishment was struck out by the conferees 
clearly upon a misunderstanding as to the purpose 
and necessity for such a laboratory in a modern 
navy. Is it too much to hope that Great Britain 
may do still better, and that a “ Board of Experi- 
ment” will yet form a constituent department of 
the Admiralty ? 
ici aeendedee Fs SSL Mees 


THE INSTITUTION OF ELECTRICAL ENGINEERS, 


Last evening Mr. Swinburne delivered his presidential 
address before the Institution of Electrical Engineers. 
Mr. Swinburne is always interesting in whatever he writes 
or speaks. A contemporary, when regretting that illness 
prevented the new President from delivering his address at 
the time first appointed for it, remarked that it was a good 
thing that the address was not read by anyone else, since 
the value of such things depended largely on the personal 
equation. Itadded that with Mr. Swinburne the personal 
equation was of high value. Anyone listening to him last 
night would have endorsed this statement most heartily. 
Mr. Swinburne has the happy knack of putting dry facts 
in an interesting, not to say an amusing,form. He has a 
style of writing quite his own. He seems almost to treat 
matters of the gravest moment as though they were 
games. Yet, when we come to analyse his words, we 
find a constant vein of common sense running 
throughout and connecting them altogether into one 
serious whole. The present address is no exception 
to the general rule. It is earnest and _ thought- 
ful, and it deserves most careful reading; but 
no one could possibly have mistaken the author, even 
if they had only read the address, and not heard it 
delivered. Take this passage :—“ Practically all light is 
wanted for use by the human eye. The human eye is 
exceedingly sensitive; it is calculated to see a distant 
star when receiving 10-® ergs per second, so that a watt 
would enable, say, five thousand billion people to see 
stars with both eyes; but it would have to be used 
economically.” It is a statement of scientific fact put 
forward—if we may be forgiven the phrase—in Swin- 
burnese. We might multiply such references indefinitely ; 
but the address is too valuable to be passed over in such 
fashion alone, and in a future issue we shall hope to deal 
With it at greater length. 








LITERATURE. 

The Analysis of Steel Works Materials. By H. Breartey 

= EF. Insorson. London: Longmans, Green and Co. 
Tuts book is notable from the fact that most of the 
things set down in it are within the personal knowledge 
of the authors. The note of personal experience is so 
strongly struck that a critic with similar knowledge is 
almost forced to disagree, not as.a judge or other superior 
person condemning from a height, but as a fellow-worker 
entitled to views of his own. With the best will in the 
world we have tried to disagree, and have even attained 
Some success in this direction when the matter dealt 
with is not suitable for the general, but nice meat for the 
gourmand. On trying this plan with those portions on 
which our own direct knowledge is not exact—and even 
& reviewer may admit limitations—treating these parts 
as a competent chemist may, we encounter strange diffi- 
culties, _The methods read clearly, sensibly, and are con- 
Sonant with knowledge, and we feel fairly confident that 
We should turn to them in emergency. It is highly 
improbable that there is any real difference in different 
Sections of the book, or that our own special knowledge 


and relative ignorance should coincide precisely with the 





same qualities in the authors’; wherefore we must con- 
clude that the work is good and sound, and that the 
debateable points are for experts, and do not impair its 
utility as a monograph. While on this subject of 
difference of view, let us take a case. Whereas—page 
25—we feel compelled to object to the suggestion that 
alumina is volatilised when treated with hydrofluoric 
acid without the addition of sulphuric acid, and whereas 
we regret that the beautiful method of Rothe for 
separating manganese from iron is unaccountably over- 
looked, we admit that in the less well trodden field of 
separation of vanadium from iron we are in the hands of 
pe ia and are glad to accept what they say as a 
guide. 

But all this, though very pleasant between the writers 
and their humble friend, must be intensely dull for the 
man who wants to know what the book is about. 

Reviewers have been accused of reading only the 
preface, but the practice may be defended. At least, it 
shows what the writers believe they intended to write. 
In the present case the object set forth is to describe 
methods suitable for the analysis of steel works’ materials, 
including refractory substances—slags, ores, alloys, and 
the like—and suitable also for a busy laboratory. By a 
“busy laboratory” we take it is meant not one where 
accuracy is sacrificed to speed, with the result that the 
outcome, though curious, is useless, but one where there 
is no ceremony, there are no fetishes; where what is 
kept steadily in view is the determination of a given sub- 
stance, with whatever accuracy that particular substance 
may demand, and no more.* 

The range of subjects in the book is sufficient, and 
though the best part concerns the analysis of iron, steel] 
and iron alloys, yet there is much that is good in the 
description of methods for ores, fuels, alloys other than 
those of iron, and for the microscopical examination of 
steel. This last method, the most important addition to 
our means of knowing something about our leading 
structural metal which has been taken into use of late 
years, is in origin of fairly ancient date. We concur with 
the authors that the credit for the idea is due to Dr. 
Sorby. How we chemists and engineers blundered on, 
analysing and testing to the best of our ability, and some- 
times succeeding and sometimes failing, when a third 
engine of research Jay ready to our hands, passes com- 
prehension. Let it not be supposed that the experts in 
this matter are so short-sighted and fanatic as to pin 
their faith on this method alone; it would be as foolish 
as to abandon cables because wireless telegraphy is 
practicable; all available means must be used, and still 
there will be some cases when the best of us must feel 
puzzled. 

Nothing would delight us more than to break a lance 
with the authors on a score of points. On the analysis 
of fuels and of boiler waters something might be said, 
while the section on copper simply bristles with possi- 
bilities of debate. But there are two formidable 
personages to be conciliated, to wit, the editor, who has 
space to consider, and the general reader, who is sadly 
indifferent to these niceties. For the benefit of both, we 
will finish by saying that the book is a valuable contribu- 
tion to technical analysis in a branch which, perhaps, 
more than any needs exact and luminous treatment ; 
above all, there is nothing academical about it. 


SHORT NOTICE. 

The Decay of London's Fire Brigade By Pheenix. London : 
Wm. Heinemann.—Until the occurrence of a recent lamentable 
conflagration in Queen Victcria-street, by which a number of work- 
girls lost their lives, Londoners were generally well satisfied with 
their fire brigade service. But since then there has been quite a 
deluge of attacks on Captain Wells, the head of the brigade, and 
the apparatus at his command has been held up in derision by a 
certain class of writers in tke Press. The anonymous author of 
this publication joins in the chorus of wholesale denunciation of 
the brigade and its management, and, in accordance with the 
custom which prevails in some quarters, holds up Continental and 
American practice as examples of everything which is desirable. 
Although we do not agree with these views, yet it must be 
allowed that readers of the book will find much that is interesting 
in connection with the latest fire prevention and extinguishing 
appliances, 


BOOKS RECEIVED. 


Practical Engineers’ Electrical Pocket-hook for 1903. Manchester : 
Technical Publishing Company, Limited, 31, Whitworth-street. 

The Story of the Bank of England ; A History of English Banking, 
and a Sketch of the Moneu Market. By Henry Warren. ndon : 
Jordan and Sons, Limited, 116 and 120, Chancery-lane, W.C. 
1903. 


A Mannal of Drawiug. By C. E. Coolidge, Assistant Professor 
of Machine Design, Sibley College, Cornell University. First 
edition. First thousand. New York: John Wiley and Sons. 
London: Chapman and Hall, Linited. 1902. 

Gas, Gasoline, and Oil Engines: An up-to-date book on the 
subject of Explosive Motor Power for Stationary, Marine, and Vehicle 
Motor Porer. By Gardner D. Hiscox, M.E. With 312 illustra- 
tions. London: Sampson Low, Marston and Co., Limited. 1902. 

Hlow to Estimate: Being the Analys’s (f Builders’ Prices, giving 
Sull details of Estimating for Builders, and containing thousands of 
Prices and much useful Memoranda. By John T, Rea. With forty- 
five illustrations. London: B. T. Bassford, 94, High Holborn. 1902. 

The Care and Management of Stationary Steam Engines: A 
Practica! Hand-book for Men in Charge. By Charles Hurst, author 
of ‘‘ Valves and Valve Gearing,” ‘‘ Hints on Steam Engine Design 
and Construction,” &c. With thirty-one illustrations, London: 
Crosby, Lockwood and Son, 1902. 

Maps: Their Uses and Construction: A Short Popular Treatise 
on the Advantages and Defects of Maps on Various Projections, 
followed by an Outline of the Principles involved in their Construction. 
By G. James Morrison, Mem. Inst. C.E., F.R.G.S. Second edition. 
Revised and enlarged. London: Edward Stanford, 12, 13, and 14, 
Long-acre, W.C. 1902. 

Year Book of the Scientific and Learned Societies ef Grea 
Britain and Ireland: Comprising Lists of the Papers read during 
the Sessions 1901-1902, before Societies engaged in fourteen Depart- 
ments of Research, with Names of their Authors, compiled from 
Official Sources. Nineteenth annual issue. London: Charles 
Griffin and Co., Limited. 1902. 


* For example, an error of 0°01 per cent. in manganese in steel is 
venial ; of phosphorus almost criminal. 








DOCKYARD NOTES. 





AN item of interest in connection with the Russian fleet at 
Portland is that every one of them, from the 12,000-ton 
Retvizan to the little Boyarin, has three funnels. 





Tue old Russian battleship Alexander II., which was 
recently modernised at La Seyne, has had her fighting tops 
considerably lowered. Over them small platforms for search- 
lights have been placed. 


Tue turbine destroyer Velox has three funnels, and in 
general appearance closely resembles the once famous 
Viper. 





An order for a new cruiser of the Duke of Edinburgh 
class—reported to be named the Duke of Connaught—has 
been placed at Elswick. 


Tue Channel Fleet returned to its home ports this week. 





ANOTHER Hyacinth-Minerva Derby is toward. So far as 
we can gather, the testing of propellers has as great a share in 
the new Derby as boilers. 


Tue Albemarle is ready for her trials this month, or imme- 
diately after the New Year. The Montague is expected to be 
through hers by February, the Exmouth about the same 
date. 





Tux Bedford is being fitted for liquid fuel experiments. 





Tue following additional data of the Amethyst and Topaz 
may be ofinterest. Indicated horse-power, 9800= 21°75 knots, 
7000=20 knots. They will only carry 300 tons of coal. 
Armament, twelve 4in., against the Pelorus’ eight. 





Tue destroyer Zephyr, which recently went ashore at 
Jersey Harbour, has been re-floated, little the worse for the 
incident. 





We read in a Continental organ that discontent is so 
rampant in the United States navy that the officers are com- 
mitting suicide, and the men deserting. However, no doubt 
Uncle Sam’s warships will survive the situation. 





Next year’s arrangement of the French fleet has been 
modified. It will now be:—In the Mediterranean: St. 
Louis, Jauréguiberry, Suffren, Iéna, Gaulois, Charlemagne, 
Gueydon, Sully, Dupleix, Du Chayla, Galilée, Linois, and 
six destroyers. Inthe Channel: Massena, Bouvet, Henri IV., 
Valmy, Tréhouart, Bouvines, Jeanne d’Arc, Marseillaise, 
Guichen, and six destroyers. The Brennus, Carnot, and 
Charles Martel, with the La Hire—torpedo gunboat—will form 
the Mediterranean reserve. Inthe Far East: Montcalm, 
Kléber, Chateaurenault, Jurien de la Graviére, Pascal, 
Bugeaud, with—in reserve—Redoutable, Vauban, and two 
armoured gunboats. Some of these dispositions will hardly 
be made much before the middle of the year. Till then the 
Bouvet will be in the Suffren’s place, and the Devastation in 
the Suffren’s. The Atlantic division, as before arranged, will 
consist of the Desaix, Tronde, and D’Estrees. Till the 
Desaix is ready the Tage will continue to occupy her place. 
In the East Indies there will be the Infernet and two gun- 
boats; in the Pacific, as now, the Protet and three gun 
vessels. 





A NEW submarine of the Lake type, named the Protector, 
is in construction in the United States. This type claims to 
be better than the Holland type; there are those who assert 
that it could not be worse. However, in America partisan- 
ship of submarine types is little less keen than over the famous 
Sampson-Schley controversy. 








SHort TIME IN CLYDE SHIryaRDS.—Prospects in the shipbuild- 
ing industry of the Clyde are not very cheering, and in the Port 
Glasgow district especially there is a pronounced dearth of work, 
one of the shipyards having temporarily closed its gates alto- 
gether. On all the reaches of the river there are firms who are 
feeling the scarcity of work and look with some concern on the 
immediate future. At a meeting of these firms recently it was 
decided to at once institute the shorter hours usually obtaining 
during the winter months, and in consequence the working week 
has been reduced from fifty-four to forty-eight hours in all the 
yards of the upper reaches. The men will begin work at seven 
o'clock in the morning and cease at five in the afterncon. 
Numbers of workmen are at intervals being paid off in several of 
he yards. 

THE DUNDEE INSTITUTE OF ENGINEERS.—Professor J. T. Nicol- 
son, Professor of Engineering in Manchester School of Technology, 
opened the session of the Dundee Institute of Engineers, cn 
November 27th, with an address on ‘‘ Experimental Research in 
Engineering Workshops.” Colonel W. Gordon Thomson occupied 
the chair. Professor Nicolson, in the course of his address, said 
that in connection with the equipment of the engineering 
laboratories of the new School of Technology at Manchester, 
amongst the thirty odd firms he had visited not one appeared to 
entertain any doubt about the superlative excellence of their work- 
shop methods, and the sensibly complete perfection of their designs. 
Nor did any of them evince uneasiness about the prospect of this 
continuei prosperity, or show symptoms of their dread of the 
approaching loss of industrial supremacy, of which they had been 
hearing so much. Personally, he thought our industrial leaders did 
not perhaps take matters seriously enough, and they are too content 
to jog along in the old ways. He believed the engineering employer 
should be continually experimenting, and that there should be a 
laboratory attached to every large engineering werks, in which a 
properly trained staff was engaged, year in and year out, in the 
endeavour to improve the designs, both in principle and detail, of 
the machines turned out. Firms in this country who had tried this 
had found it a lucrative investment. In the case of one engineering 
establishment in Germany there was a staff consisting of a chief 
engineer and thirteen assistants, every one having his diploma from 
one of the universities or technical high schools. He knew of no 
firm in Great Britain with such a laboratory. This was no solitary 
instance of what the Germans and Americans were doing. In 
referring to the equipment of the Manchester school, he paid a 
tribute to the work turned out by Messrs. Carmichael, Dundee, as 
shown in a steam engine and condenser for experimental purposes. 
Sowie engineers were content to use plenty of iron and very little 
brains. The engineering research laboratory opened the door to the 
region where theory and practice would be completely harmonised. 
The necessarily meagre staffs of their engineering and technical 
colleges were wholly inadequate, and help must be looked for from 
the engineering employers, 
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ELECTRIC SIGNAL CABIN AT CREWE 





THE “CREWE” SYSTEM OF ELECTRIC 
RAILWAY SIGNALLING. 


In our issue of November 21st we briefly described the new 
system of working points and signals which has been adopted 
on a considerable scale in the goods sidings on the London 
and North-Western Railway at Crewe. We are now enabled 
to place before our readers a number of illustrations, together 
with a more detailed description of the plant, which will be 
found of particular interest in view of the somewhat tardy 
attention which is being given to the subject in this country. 











Fig. 1—ELECTRIC POINT MOT 

Apart from other advantages which attach to the use of 
electricity as the motive power for these purposes, the 
engineer of the London and North-Western Railway Company 
was no doubt favourably disposed to this method on account 
of the large electric power station which is at hand for 
lightingand other purposes. A view of the interior of a cabin 
containing a 60-lever locking frame is given above, and the 
illustration on page 550 represents the same structure 
showing the int»rlocking clectric switches and check locks. 





Fig. 2—VIEW OF FACING POINT 


it will be noticed that the levers are disposed in two 
tiers, the upper row being used for point movements, and the 
lower row for signals. In the lower portion—page 550—it will be 
seen that the interlocking is effected mechanically on the usual 
tappet system. Below the interlocking devices may be seen 
the electric switches—page 550—by means of which 
the electric energy is transmitted from the supply source to 
the points and signals, and below the switches again may be 
seen the check locks. These are for the points only, and 





prevent the complete movement of the levers until the points 
which they work have been moved to the 1ight position and 
securely bolted. In Fig. 2 is shown a facing point, and the 
covers of the cast iron boxes, containing in one case the point 
motor and in the other the check lock switches and signal 
detectors. Fig. 1 shows very clearly the construction of the 
point motor, further details of which may be gathered from 
the detail drawings—Figs.3 and 4. There are also given here- 
with a detail drawing of the interlocking fram:—Fig. 6—the 
electric switch and check lock—Figs. 7 and 8, page 549—the 
— for facing points—Fig. 5—and the signal magnet 
—Fig. 9. 

The motor—Figs. 2 and 3—for point operation is wcrked by 
: current of 20 ampéres at 100 volts, and runs at a speed 
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Figs. 3 and 4—-VIEWS OF POINT MOTOR 


of 800 revolutions, the movement of the points taking, at 
this speed, about three seconds. The armature A is formed 
on a tube which fits over the armature shaft, and it can be 
lifted off and a new armature substituted quite easily. The 
armature shaft is provided with ball bearings, and drives a 
worm B and worm wheel C. The latter is loose on a cross 
shaft D, and its movement is conveyed to the shaft by two 
clutches E E! on either side. These clutches are right and 
left-handed, so that if the worm wheel is turned in one 
direction one clutch will work and turn the cross shaft D, 
and by turning the other way the opposite clutch will be 
brought into operation, turning the shaft in the opposite 
direction. When the point has been moved over and bolted, 
a striking gear is operated, which disengages the clutch, and 


———_ 
the motor runs free. Keyed to the cross shaft is a cam 

F, on either face of which is formed a cam-shaped aa ee] 
each slot there works a roller attached to a bel] crank | 
one crank working the point and the other the lockin’ 
and bolt. It should be pointed out for those unfy ln, 
with the subject that the locking bar and bolt is only a 
for facing points; in the case of trailing points but eten ited 
is necessary. The motor mechanism is placed in a Pg 
box containing thick mineral oil, in which the gearing w > 
As the box is placed below the level of the ballast, it's is 
to form a receptacle for water in wet weather, and to re ae 
this a syphon is provided, ‘ae 

The switch —Figs. 7 and 8—by which the current ig dir 

to a point or a signal, has carbon contacts, the a 
on the moving part being carried on plungers, which = 
duplicated to ensure a good contact if the surface of the cae 
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Fig. 5—-SWITCH BOX FOR POINTS 


carbons is irregular. The connection between the supply 
cables and the switch is made by metal jaws, and in case of 
any failure the complete switch can be taken out and another 
readily substituted. We are, however, informed that switches 
which have been in constant work for eighteen months 
without showing signs of deterioration. The check lock 
is for point levers only, and is provided to prevent 
the completion of the movement of a lever which would 
unlock the signals in connection with the point until the 
point has been moved over and bolted. It consists of two 
electro-magnets, one being energised when the point is pulled 
over, and the other when the point is put back. The 
energising of the coils is caused by a shunt current switched 
on when the bolt lock to secure the point in posi'ion is shot. 
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Fig. G-TRANSVERSE SECTION OF INTERLOCKING FRAME 


The rod working across the face of the maguets is provided 
with two projections, one of which is shown to be engag 

with the pawl, which forms the armature of the left-hand 
magnet. In this position the lever in the cabin is pulled over 
through about three-quarters of its stroke, and so soon as the 
points have been moved over and locked the left-hand 
magnet will be energised, the armature pawl will be drawn 
down and the rod released, thus enabling the lever in the 
cabin to be fully pulled over. ’ 

A signal magnet is shown in Fig. 9. It consists of af 
electro-magnet combined with a solenoid, a switch with 
carbon contacts, and a small resistance frame. The maid 
features resemble those of the magnets devised by Mr. Illius 
A. Timmis for the Liverpool Overhead RaiJway, but are of 





greater power. The solenoid has a movement of about 14in, 
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s a pull of 1201b. To move a signal arm to the 
ition a current of 15 ampéres and 100 volts is 
yired. When the signal has arrived at the “ off’ position 
PT toh passes the current through a resistance, reducing it 
te “about 2 ampézes, Which is sufficient to hold the semaphore 
ae Whe: the current is cut off entirely at the cabin the 
rm flies to danger automsitically. The ground disc signals 
worked by a similar bu’ smaller apparatus. All cables 
= Jaid in wooden boxes, which do not project above the 
round surface, and the lamps for lighting the signals 
. lighted electrically, being under the control of the 
signalman. : 3 4 IES 
Altogether five cabins are in operation at Crewe, containing 


and exert 
“off” pos 





NAVAL SHIPBUILDING ON THE CLYDE. 


Boru as regards new vessels on the stocks, also new vessels 
afloat being ‘‘ fitted out,’’ and old—or rather recently built— 
vessels requiring machinery overhaul, especially in their boiler 
department, no inconsiderable portion of the whole volume 
of work in hand on the Clyde at present is connected with 
naval needs. Never, probably, was there such an amount_of 
naval work in hand on the Northern river as now, and seeing 
that merchant shipbuilding there, as elsewhere, is a diminish- 
ing, or already diminished quantiiy, it is not ‘surprising to 
learn that satisfactory progress is being made with the various 
















































































Figs. 7 and 8--ELECTRIC SWITCHES 


152, 95, 75, 60, and 57 levers respectively, and the require- 
ments of the Board of Trade have been rigidly complied with. 
As we stated last week, the joint inventors of the system are 
Me. F. W. Webb, chief engineer, and Mr. Thompson, 
clectrical engineer to the London and North-Western Rail- 
way, while Mr. Timmis’s electro-magnetic system of operating 
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Fig. 9-SLECTRO-MAGNET FOR SIGNALS 


the signals has been also utilised. We understand that there 
are certain objections to.operating points and switches by 
means of electro magnets, but if these can be overcome a 
possible source of trouble will have been removed, while the 
entire system will be simplified and rendered less costly. To 
prevent the accumulation of water in the point motor boxes 
a syphon is provided, by means of which the water can ke 
drawn off. The makers of the apparatus are the Railway 





Signal Company, Limited, Fazakerley, near Liverpool, 


contracts in hand. Clyde firms, inde:d, regard with great 
complacency the recent announcement with regard to the 
Admiralty intending to exact the stipulated penalties for 
delay in deiivery of work undertaken. All the new ships 


are weil within’ the contract time. The new first- 
class ‘‘County ’’ cruiser Donegal, launched from Fair- 
field on September 4th, is well advanced with her 


fitting out; as is also the sister ship Berwick, launched 
on September 20th from the yard of William Beard- 
more and Co., Limited. The Cumberland, of the same 
class, is now almost ready for launching from the yard 
of the London and Glasgow Shipbuilding Company, Limited, 
while the Carnarvon in Beardmore’s, the Antrim in John 
Brown and Co.’s, and the Argyle in Scott and Co.’s yards at 
Greenock, are all being rapidly brought into evidence on the 
stocks. Some of these are almost completely ‘‘in frame,”’ 
but the Admiralty’s indecision as to the precise type of boiler 
to be adopted in each case is said to have retarded progress 
in some of them. In accordance with acquired reputation, 


| the Fairfield Company is progressing at a highly satisfactory 
| rate with the battleship Commonwealth. The keel of her 
| sister ship, the Hindustan, is now completely laid at Clyde- 
| bank. 


Regarding the overhaul work to naval vessels, a 
goodly amount of this was placed on the Clyde some time 
ago, and progress has apparently been such that no obstacles 
stand in the way of entrusting further work of the kind to the 
several well-tried establishments on the Scotch river. 


| Arrangements have been completed for sending the cruiser 
| Terrible from Portsmouth to Clydebank Yard to undergo an 
| extensive refit. 


This will include the strengthening of her 
armament by the addition of four 6in. guns in casemates. 
The vessel will probably reach the Clyde about 20th inst. 


| The first-class cruiser Diadem, which has been getting new 


boilers and her engines repaired at Fairfield, has been docked 
and painted, and will leave the Clyde very shortly. The 
torpedo boat destroyer Fairy has also been finished by the 
Fairfield Company, while the gunboat Circe is still in the 
Fairfield fitting-out dock. The cruisers Aurora and Pelorus 
have both been docked at Govan, after overhaul at Clyde- 
bank, and.will shortly leave the Clyde. The Jason and the 
Leda, two further gunboats requiring overhaul and repair at 
the hands of Clyde builders, have not yet arrived in the 
Northern river. 








Tue Society oF ENGINEERS.—The Society of Engineers is about 
tu make a new departure. A conversazione will be given by the 
president, Mr. Griffiths, and Mrs. Griffiths, in the house of the 
Institution of Mechanical Engineers, Storey’s-gate, on Monday 
next, This is the first, or at all events the first time for many 
years, that the Society has held a conversazione. We understand 
that admirable arrangements have been made, and an excellent 
musical programme will be carried out, mainly organised by Mr. 
Taylor. The Society of Engineers is prosperous and prospering, 
and we have no doubt that the meeting on Monday night will be 
thoroughly successful. ° 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions «7 our 
correspondents. ) 





FRICTION DRIVING FOR HEAVY MACHINE TOOLS. 


Sir, —In connection with the revival of interest in friction wheels 
as a means of power transmission, a recent example of the appli- 
cation of friction gearing to the driving of machine tools of the 
heaviest type, as carried out in the United States, may prove of 
interest. The machine in this case is a pit lathe, and a paper 
friction wheel is used as the driver, taking the place of the now 
commonly used spur pinion. This lathe will swing work 44ft. in 
diameter, with an extreme width of 12ft. Power is furnished by 
a 75 horse-power motor at 750 revolutions per minute, reduction in 
8 being effected by quadruple gearing to the main driving 
shaft, having the friction wheel moun at one end. Speed 
variation is obtained by the use of the Bullock system of multiple 
voltage control. 

The friction wheel is applied to the outside circumference of the 
large face plate. This measures 30ft. in diameter, with a width of 
face of 15in. For the purpose of more effective distribution of 
metal this face plate was built with massive radial arms of channel 
section, leaving large open spaces, as shown by the engraving, in 
which may be seen a large armature yoke bolted to the face plate, 
for the purpose of boring and facing. To illustrate the power 
required for the operation of boring, and to show the amount of 
power transmitted by the friction wheel, let us consider in detail 
the conditions of operation. The weight of the revolving parts of 
the pit lathe alone is about 155,0001b. Add to this the weight of 
the casting bolted to the face plate, and we have 210,000 lb., or nearly 
94 tons. The diameter of the main bearing of the spindleequals48in. 
Che number of revolutions of the spindle during the operation of 
boring was #} revolution per minute, representing a cutting 
ook of 45ft. per minute. Assuming a coefficient of friction 
of 0-10 for the bearings, we have power required to drive 
= ae a casting _ to face plate; but without cut 

, x 48 x3-1416 x -10 p 2 - s 
12 x 33,000 8 horse-power nearly. To this is to 
b: added the power required to run three cuts, each jin. deep, 
with din. feed. At 45ft. per minute cutting speed this is equivalent 








FRICTION DRIVEN LATHE 


to removing 644 cubic inches of metal per minute. Assuming that 
it takes ,°3; horse-power to remove 1 cubic inch of cast iron per 
minute, a good average, as established by numerous independent 
tests, we have power required to take three cuts, as above, about 
224 horse-powér.~ Then, 8 + 224 = 304 horse-power, which is the 
total horse-power transmitted by the friction wheel at the surface 
speed of 74}ft. per minute. 

Now, let us compare this result with such published formule as 
have been found available on this subject. Taking, for instance, 
Professor Goss’ formula, published in the ‘“ Transactions,” 
A.S.M.E., xviii., page 102. According to this formula horse- 

wer = -000238 D WN, in which D = diameter of wheel in 
inches, W = width of wheel in inches, N = number of revelutions 
per minute. Applying this to our case, we have D = 18, W = 15, 
N = 15}, -000238 D W N = 1-012 horse-power. 

As Professor Goss’ formula is based on pressure of contact of 
1501b. per inch, it would follow that the pressure of contact in 
the present case is 150 :: X :: 1-012 : 304, which gives 4525 1b. 

In justice to the author of the above formula, it should be 
stated that it was probably never intended to apply at such 
extremely low surface speeds. As stated in his paper, the experi-~ 
ments conducted at the time of the establishment of the formula 
covered surface speeds between 400ft. and 2800ft. only. However, 
for certain classes of work requiring friction wheels at low surface 
speeds, this rating is evidently much too low. While it is too 
early to say whether the dimensions of the friction wheel adopted 
in this case are best for long life of wheel and economy of power, 
yet in view of the undoubted advantages of this form of drive 
over spur gears, worms, &c., the paper friction wheel as a driving 
gear for similar purposes should be worthy of more serious con- 
sideration. With a friction wheel as driver chatter marks and 
backlash can be completely eliminated, while the necessary solid 
contact between the frictional surfaces adds rigidity to the whole 
machine. J. M. BarNay. 

Ohio, November 20th. 





INDUCED AIR CURRENTS. 


Srr,—Can any reader of your journal afford me any informa- 
tion as to the following problem :— 

An ejector of common construction is supplied with air under a 
pressure of about 20 lb. per square inch above the atmosphere, and is 
supposed to suck atmospheric air through the second nozzle of the 
ejector, and deliver the combined air into the atmosphere. 

(1) What will be the velocity of the expanding air at the small 
nozzle as it enters the ejector! (2) And if 1lb. weightof pressure 
air induces an additional 4 lb. of atmospheric air to flow through 
the second nozzle, what will be the velocity in the induced air pipe 
and corresponding vacuum? That is to say, if the parts are pro- 
perly designed, would there be any difficulty in getting 1 1b. weight 
of pressure air to induce 4 1b. of atmospheric air and give a velocity 
of 300ft. to 400ft. per second in the induced air pipe, which is 3ft. 
long ? - 

I fear this letter is rather long, but my excuse is the seeming 
obscurity which surrounds this subject, and I am anxious to obtain 
some datafrom practice. If, in addition, I could be referred to any 
work on air at high velocity in pipes, I would ba very_greatly 
obliged. U. A. 

Paisley, N.B., November 30th. - 





LIQUID FUEL FOR WARSHIPS. 


Str,—Your comprehensive leader in your issue of the 14th 
inst. sets out certain statementson which—in justice to the subject 
—I feel bound to express my opposite views. You rightly set out 
as‘a condition precedent that ‘‘the fuel must be burned safely, with 
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cleanliness, without noise, without making smoke, and with 
economy.” All these essential conditions are fully upheld by my 
hydrocarbon burner. No difficulty whatever occurs in increasing 
the oil supply, as simultaneously the steam and air supplies are pro- 
portionately increased, so that the pure incandescent, transparent 
combustion is maintained, and consequently smoke is not made. 

I submit that air compressors are considerably more costly to 
erect and maintain than evaporators, which can beneficially. make 
fresh water from salt—and in connection with this, beg to record 
my opposite view to that of the Board, viz., that steam is not dis- 
sociated with its component gases, as I maintain it is in properly 
constructed furnaces. 

I have found that vast’y more steam can be evaporated, and at 
the shortest notice steam can be raised, and when any desired 
pressure is required it can be equally maintained thereat without 
difficulty, as I have proved when having boilers worked day and 
night for a month without stopping. 

I fear to trespass further on your valuable space, and with your 
permission will return to the subject at a later date. 

EpDwIn N. HENWwoop, 
Naval Architect and Engineer. 
22, Great St. Helens, London, November 27th. 





RAILWAY ACCIDENTS IN THE UNITED STATES. 


S1k,—Having read your interesting editorial of November 7th, 
concerning railway accidents in the United States, it occurred to 
me that perhaps you had left out a very important factor in com- 
paring accidents in the two countries. It is stated that ‘across 
the Atlantic one passenger is killed for every 2,316,000 carried, and 
that in the United Kingdom the proportion is one to 8,044,000.” 
This ratio does not consider the number of miles travelled. 
Instead of considering the total number of passengers carried, 
would it not be more nearly correct to consider also the total 
number of miles travelled, or the passenger miles, as this would 
give the correct ratio for all accidents en route proper, that is due 
to collisions, derailments, &c.? There would be another factor 
which would depend on the ratio, as shown by statistics, of 
accidents occurring on boarding and leaving trains, to those occur- 
ing en route proper ; this factor would, of course, be in favour of the 
contentions of your article. As the total mileage in the two 
countries is as about 1 to 9, and the cities in the United Kingdom 
are much closer together than cities of the same size in the United 
States, the average distance travelled by passengers could scarcely 
be the same. H, B, FERGUSON. 

Washington, D.C., 1729, New York-avenue, 

November 19th. 

[We have simply reproduced the statement as published in the 

United States.—Eb. E.]} 





ENGINEERING XSTHETICS, 

Sir,—I can well endorse the remarks of your correspondent 
**M. Inst. Mech, E.” with regard to my old friend Mr, Ordish— 
as at that time I was intimately acquainted with him—being a 
pupil of my brother-in-law, W. T. Carrington, who was associated 
with him in his work, and I know and remember that Mr. Ordish 
was consulted on nearly every work of importance that was going 
at that period, although bis name did not always appear. About 
that time Carrington was joined with Ordish in working’ put the 
‘* Rigid Suspension Bridge.” 


temporaries of Mr. Ordish have joined the majority, but Mr. 

P. F. Nursey, who is still with us, should be able to speak with 

particular knowledge. SIDNEY WATSON, 
Richmond, November 25th. 





THE FORCE OF THE SEA. 


Sirn,—The following test of the force of the sea at Penzance on 
Friday last, made by me on a dynamometer constructed for the 
purpose, may be interesting to the readers of THE ENGINEER. 

Compression of spring, 6in.; resistance of spring, 110 lb. per 
inch ; area of test plate, 48 square inches = force 19801b. per 
square foot; depth of water, 10ft.; wind, south; anemometer 
reading at full tide, 4200ft. per minute. 

The sea was heavy on this occasion; but had the wind been 
south-west instead of south, the weight of the rollers would have 
been considerably augmented. 

November 25th. FRANK LATHAM, M. Inst. C.E., 

Borough Engineer, Penzance, 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

New American billet mill.—The new billet mill of the Republic 
Ironand Steel Company, U.S.A., serves the company’s numerous 
finishing plants, and has therefore to supply an unusually wide 
range of sizes. The blooms from the blooming mill of the Bessemer 
plant are conveyed by roller tables directly to the billet mill. This 
consists of three separate rolling mills, the first of which is a 26in. 
semi-continuous mill used for rolling the bloom into 3in. or 4in, 
billets. The second is an 18in. continuous mill, which receives the 
billets from the first mill and rolls them into ldin., ljin., 2in., or 
2}in. billets. The third is a tandem bar or slabbing mill, used for 
rolling flat bars from slabs furnished by the blooming mill. The 
26in. semi-continuous mill consists of three stands of two-bigh rolls. 
The first and third stands rotate’ in the same direction and are 
driven by gearing from the main shaft. The middle stand revolves 
in the opposite direction, and is driven direct by this shaft. The 
bloom receives two continuous passes when running forward and a 
single pass when running backward. To reduce a7}in. bloom toa 
4in. billet, the bloom passes thrcugh the mill three times. 
Automatic tables proyided with hydraulic manipulators handle 
the material between the passes, If the billetsare to be shipped 
in 3in. or 4in. sizes, they go direct tothe shears. If they are to be 
still further reduced they go to the 18in. mill, after being cropped 
ina hydraulic shear. ‘his mill has four stands of rolls, and 
beyond this is an Edwards steam flying-shear, which shears the 
billets coming from the mill in 15ft. or 30ft. lengths. The billets 
are assembled in groups by skew rollers ona skew table, and are 
then conveyed to the cooling bed. 

New Westinghouse works.—Owing to the great increase in busi- 


ness of all the various manufacturing industries of the Westing- | 
house Company, it has been decided to establish a new manufac- | 
turing or industrial city about seventeen miles from Pittsburg, | 


US8.A., where additional’ shops or works can be erected as 
required. This place has been named Trafford City, and 


| includes a manufacturing district on level ground between Turtle 


I am afraid nearly all of the con- 


Creek and the Pennsylvania Railroad, and a residence district on 
an elevated plateau, connected with the other district by a steel 
viaduct 1200ft. long. The town has so far been laid out with 


about 800 lots 30ft. by 100ft. with wide-paved streets water- | 


works, storm water anc sanitary sewer systems, and six parks, 
Between Pittsburg and Trafford City there are forty-six trains 
each way daily, besides which there is an electric railway. The 
manufacturing dis'rict is laid out for ten shop buildings, 600ft. 
by 200ft., arranged in two groups, with ample goods yards and 
sidings for the convenient handling of raw material and finished 
product. A spur siding runs inside each end of each building. 
The first of these shops is the new Westinghouse foundry, with 
a separate pattern shop and storage building, 80ft. by 600ft. 
The foundry is 612ft. by 185ft., with two rows of columns, form- 
ing a central bay of 82ft., and two side bays of 50ft. 6in. in the 
clear. The height is 36ft. at the eaves, and S80ft. at the lantern 
roof. The central bay will be served by travelling cranes of 
150 tons capacity, and the side bays by similar cranes of 50 tons 
capacity ; while along one side is a yard or outdoor travelling 
crane of 100ft. span and 75 tons capacity. The charging floor is 
50ft. by 50ft. There are two air furnaces of 30 tons capacity, and 
two cupolas of 18 tons capacity per hour, so that 100-ton castings 
can be made. The buildings are of brick, with steel and slate 
roofs; they are equipped with arc and incandescent lamps, hot 
air heating apparatus, automatic sprinklers for fire protection, 
and have large windows and skylight areas. 

Automatic telephone system in Chicago.—The city of Chicago, 
U.S.A., will soon have in operation an automatic telephone system, 
designed for a capacity of 100,000 subscribers. The numerous 
operators at the Central Exchange will be replaced by groups of 
switches, selectors, and other apparatus, requiring the services of 
only two men to keep the apparatus in working condition, no 
matter how many subscribers are connected or how many calls are 
made. By means of a numbered dial on the telephone box, the 
subscriber can ring the call-bell of any other subscriber, provided 
the latter’s telephone is not in use. If it is in use the caller is 
notified by signal. The connection is absolutely private, no sub- 
scriber being able to cut in and overhear a conversation, as can be 
done sometimes with the present arrangement. The system is 
already in use at the cities of New Bedford and Fall River, and is 
being introduced also at Drayton and Columbus. A peculiar 
feature of the system at Chicago is that the cables will not be laid 
in the ordinary style of street conduits, as the streets are already 
so full of gas and water mains, sewers, and conduits for telegraph 
and telephone and electric light wires, that the company could not 
find room enough for conduits of the capacity required. The 
company has therefore built a system of tunnels, the crown being 
about 24ft. below the street surface, in which the cables will be 
carried on racks, The main or trunk tunnels are 12#ft. wide, and 
14ft. high, large enough for a line of rails carrying a truck with a 
reel of cable, and als> for the cable racks.- Besides these there is 
a network of tunnels 6ft. wide and 74ft. high, all lined with 
concrete. About 12 miles of tunnels are now completed, but the 
entire system will comprise 60 miles, 








A STATEMENT issued by the Interstate Commerce 
Commission. of the United States gives comparisons in the railroad 
equipment of cars and locomotives between 1897 and 1901. It 
shows an increase of 3598 locomotives, a gain of 2343 passengers 
cars, and 242,598 freight cars. The average number of tons of 


| freight carried per locomotive during the past year was 11,336 tons 


reater than in 1897, and the ton mileage of freight locomotives 


increased 1,775,601 tons, 
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OIL MOTOR CARS OF 1902.* 

By Captain Cc. C. LonaripGe, Member, of London. 

(Concluded from page 526) 
for a moment to the lubricating oils in common use 
led motors, the following figures are typical :— 

‘: ng point. Burning point. 

410 | hog i60 deg. Fah. 460 deg. to 550 deg. Fah. 

uthor’s suggestion be correct, it might be supposed that 

- tecalta would be noticeable .--(1) Premature ignition would be 
thee nt when excessive lubrication is employed. (2) It 
more frequent P a ~ Dy" 

ould be continually occurring with lubricants of which the flash 
be int is below 600 deg. Fah. (3) It should leave evidence of its 
Peeerence in the form of. carbon deposit. 
othe first result is distinctly noticeable. The second and third 

ld not necessarily follow. As Mr. H. B, Case, managi 
results wou nag ing 
director of the Vacuum Oil Company, recently observed to the 
“The assumption that decomposition begins at burning 
» be aceurate, but practice seems to show that decomposi- 
tion does not go far enough up to a considerably higher point than 
the burning point to cause eposit of consequence. This seems 
reasonable in view of the fact that the flash and burning points are 
determined by an accumulation, during a considerable period of 
heating, of enough vapour to flash or ignite ; and in practice, the 
yapour escapes, as it isdriven out of the oil. After one flash an oil 
will go to a higher temperature before another flash occurs, and if 
atthe burning point the flame is blown out after ignition, the oil 
will go toa higher temperature before it will ignite again. The 
riod of time which will elapse before another flash or a re-ignition 
occurs varies with the character of the crude petroleum from which 
the oil was made, and the processes of refining. The wide variation 
in these two things makes it impossible to deduce accurately from 
what one oil does, under given conditions of service, what another 
oil, even though similar in tests, will do under the same conditions.” 
From this it will be seen that to produce the results in question 
three conditions must be fulfilled: —There must be sufficient time 
for decomposition, sufficient oilto generate enough vapour to flash, 
and sufficient continuous burning to cause any deposit of con- 
sequence. In practice these conditions are not so frequentl 
present. E luding the ti stroke, when the temperature is 
too low for the purpose, the duration of oil exposure to vaporisation 
or decomposition in the presence of air is contined to the compres- 
sion stroke. The time factor is therefore very short. Unless, 
indeed, oil vaporisation is continuously proceeding between the hot 
surface of the piston and the cylinder wall.* On the other hand, 
continuous burning is, or should be, confined to the working 
stroke; very little carbon, therefore, should be formed. On this 

int Mr. Veitch Wilson, chief of the Lubricating Oil Department, 
Price's Patent Candle Company, on September Yth, wrote to the 
author: ‘‘ The question as to what we may attribute the tendency 
of gas-engine oil to carbonise is an exceedingly difficult one, and 
suggests a prior question, viz, whether the carbon found in gas 
engines proceeds from the fuel—gas, oil, or petrol—or from the 
lubricant, From data before me, supplied by the authorities 
already referred to, I think that I am correct in saying that in the 
case of a gas engine, the relations of gas and of lubricating oil used, 
gas being reduced to actual weight in accordance with its known 
specific gravity, are about 96 to 97 per cent. of gas against the 
balance in lubricating oil. Analysis shows that the composition of 
town gas, or of gases from mineral oil or from spirit, closely 
approximate one another, viz., hydrogen, say, 16 per cent., carbon 
pn 84 per cent.; and on this assumption, it seems not unfair to 
suppose that the bulk of the carbonaceous deposits which are found 
in gas and and oil engines is due to the fuel rather than to the 
lubricant.” If this view is correct, lubricating oil, as it 
undoubtedly flashes during the explosion stroke, might also occa- 
sionally do so during the compression stroke, without betraying the 
fact by any material increase of carbon deposit. 

The arguments that ascribe premature ignition to the flashing or 
burning of the lubricant, might be countered by ascribing it to 
incandescent carbon in the cylinder or ports. It is quite possible 
that this also may be a cause of pre-ignition. But it does not 
fully meet the case. As incandescence would be continuous, it 
should also lead to continuous pre-ignition; it should make 
pre-ignition independent of the amount of lubricant used, but 
the reverse is the case ; it should confine premature explosion to 
cases where such deposit is present, but this is not in accordance 
with fact. 

Speaking with the reserve due to imperfect study of the problem, 
the author inclines to think that low-tlash lubricants are a cause of 
premature charge firing. The easiest way out of the difficulty, 
therefore, would be to use only oils of the highest obtainable flash 
point. Unfortunately the oils of this discription now on the 
market are extreme y viscid. This gives rise to two fresh difficulties: 
one, the feeding of such oils into the cy,inder; the other, the 
spreading or dispersion of the lubricant within the cylinder. The 
first difficulty could be overcome by a mechanically-operated 
lubricator, such as Messrs. Snowdon use for their ‘‘Sinol,” agraphitic 
lubricant of 7 viscosity. The second is thus described by Mr. 
Case: ‘‘ An oil fed into steam is blown by the velocity of the steam 
into minute particles, which are carried through all the steam 
and deposited on all surfaces with which it comesin contact. In 
a petrol engine a drop of oil entering the cylinder remains almost 
intact, and oils of as high flash point—585 deg. and 640 deg. Fah. 
—and arog 8 at 210 deg. and 320” at 210 deg.—as ‘ Hecla’ 
and ‘Extra Hecla’ will not spread over the surfaces.” Both 
Messrs, Bluman and Sternand Messrs. Snowdon are inclined to differ 
from this view ; the managing director of the former writing: ‘I 
am of opinion that by the combustion in the cylinder, the lubricating 
oil is spread in somewhat similar manner to the process going on in 
a steam cylinder ;” that of the latter stating: ‘‘ Any good oil, as 
‘Sinol,’ is diffused or sprayed all over the cylinder.” The fact, 
however, that inventions have been patented with a view to 
overcoming the difficulty mentioned by Mr. Case, rather points 
ag recognised existence, at least in the case of the more viscid 
oils, 

As the author would, no doubt, be asked why in gas engines oils 
with 400 ~ to 450 deg. Fah. flash point do not cause premature 

nition of the charge, he may at once say that he has not studied 
the question. Very possibly, the cylinder temperature being kept 
lower, and the quantity of the lubricant used being much more 
accurately determined, decomposition is sufficiently impeded. 
Again, it would appear as if hydrocarbon vapour exerted an influence 
on lubricants which a gas mixture does not. On August 28th, 
Messrs. Crossley Brothers wrote to the author: ‘Some short time 
after we had commenced manufacturing oil engines, it was brought 
home to us that the class of oil suitable for lubricating a gas-engine 
piston would not do so for an oil engine, as there appeared to be more 
pega for the oil to carbonise and to cause the rings in the piston 

Stick, 

_ The practical conclusions to which the author arrives are 
first, petrol motors should be fitted with positive feed-lubricators, 
ensuring a sufficient, and no more than sufficient, oil su Wy ; 
secondly, that with such lubricators high flash point oils ihoul 
used in preference to the oils now commonly employed. The high 
viscosity of such oils is favourable to the retention of compression ; 
on the other hand, it tends to increase friction, and thus also the 
temperature of the rubbing surfaces, 

Conclusion.—The author has endeavoured to bring the present 
technique of motor-car manufacture briefly before the members of 
this Institution, because the industry is undoubtedly one of growing 
vs “ “We are of pinion that owing to the complex nature of all hydro- 
lie! Am oils, to which this test (evaporation) applies, the liberation of the 
rs ater and more volatile fractions s and may proceed at tem: - 

ures much lower than that at which the volume of the ibeented qn 
renders it visible to the most acute ti ficient to affect the 
by J. 
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most delicate inst: Caer ion,” 
Veitch Wilson, | 8 — Some Aspects of Lubrication, 


importance, and because there are so many features that admit of 
improvement, and so many points that require the elucidation which 
the members of the Institution are pre-eminently qualified to give. 
The majority of manufacturers do not possess large financial 
resources, nor much available time for the technical research and 
experiment needed for the advancement of the industry. In some 
cases, alas, they do not seem to recognise the importance, nor the 
real economy of dealing with the problems before them, in a 
scientific manner. Time and money, spent on independent research, 
on obtaining expert advice on testing, analysing, and soon, repre- 
sents to them expenditure of capital, better employed elsewhere ; 
whereas, there cannot be a shadow of a doubt that, properly. 
applied, time and money so spent are the most rigid and compre- 
hensive economy that a manufacturing business can effect. 

But it is not’ only to the members’ individually but to the 
Institution as such this subject is presented. From the former 
opinions and information are solicited ; tothe latter is submitted the 
question, whether considering the’ magnitude of the industry, the 
Council of this Institution might not, in accordance with the practice 
and scope of our association, afford the same assistance as they have 
given to the gas engine industry.. A Gas Engine Research Com- 
mittee has been formed. Could not the gscope-of this Committee be 
extended to the investigation of the many problems-surrounding 
and impeding the progress of the petrol engine? ‘3 

The author begs to thank correspondents for information, and 
publishers for the loan of illustrations, courteously accorded. 





APPENDIX I.—EFFECT OF ADMITTING AQUEOUS 
VAPOUR TO THE FUEL. 

Patent No. 14,242”, J. H. Ladd, is for the manufacture of gas 
by charging air first with hydro-carbon vapour, and then with 
water vapour. The specification claims that such gas is very 
advantageous for use in explosion engines, not only becanse it is 
cheap, but also because it produces more power than coal gas, 
—_ e combustion is so perfect that no deposit is found in the 
cylinder. 

Patent No. 10,018%, H. Lane, states:—‘‘The utilisation of 
heavy oils - in oil engines has hitherto been attended with 
considerable difficulty, the combustion being imperfect: . . My 
invention consists in the construction of an apparatus .. . 
whereby I alter the nature of petroleum and the like; by decompos- 
ing it in a retort along with water, or along with gas engine products, 
viz., steam or aqueous vapour and carbonic acid . . . in the 
one case, producing a mixture of hydrogen and carbonic oxide, and 
in the other case, carbonic oxide alone, Neither hydrogen nor 
carbonic oxide gases, when undergoing combustion, give off smoke 
or smell, and both gases are permanent or free from condensation 
when in a cold state. These qualifications, which are not possesse 
by petroleum and the like, when vaporised, are of very great value 
for actuating gas engines, as the combustion of hydrogen and of 
carbonic oxide gas is more easy and perfect, and causes no deposit 
in the cylinder.” 

In his paper ‘‘ Liquid Fuel for Steamships,” read before this 
Institution, July, 1902, Mr. Edwin L. Orde states :—‘‘ Besides this 
actual loss of heat—viz., in raising the water to boiling point, 
boiling it, and heating the steam to the gas temperature—the 
presence of water destroys the conditions necessary for perfect 
combustion.” On the other hand, in ‘‘ Liquid Fuel: Its Application 
Past and Present,” a paper read before the Technical Society of 
the Pacific Coast, Mr. K. G. Paddock said: ‘‘To approach the 
theoretical limit (of steam generation), vaporisation appears to be 
the most practical plan. as Vaporisation means the combining 
of the steam and oil, without a residue, in a gas sufficiently stable 
to enable it to reach the furnace without condensation. Superheated 
steam appears to be the only medium which will accomplish this. 
Its action is quite different from saturated steam. . . . The 
temperatures of oiland steam necessary to produce a vapour depend 
upon the characteristics of the oil.” 

Whereas Mr. Orde comments on the cooling of the flame by the 
addition of water, Mr. Paddock draws attention to the increased 
temperature by the use of superheated steam. Thus, referring to 
welding with liquid fuel, he observes, ordinary steam spraying is 
unsuited, because the dissociation of the oxygen and hydrogen of 
steamin contact with iron at a red heat, appears to produce oxygen 
in a nascent state, causing a more rapid oxidation than when 
liberated from the nitrogen of the air; secondly, the flame is 
subject to chilling. But if superheated steam is employed, and 
the nee vaporised, the heat is so intense that iron may be readily 
melted. 

The two views are not incompatible, because Mr. Orde speaks of 
the influence of water, as such, on the fuel ; while Mr. Paddock refers 
to highly heated steam. It is Mr. Paddock’s observations that 
chiefly interest the oil-motor engineer. 

The possible effect of water on the charge lies in its influence 
for or against the fuel decomposition. With every combustible gas, 
there isa lower and an upper limit of explosibility in the presence 
of air. Between these limits the mixture is more or less violently 
explosive; below and above them it burns quietly, or is in- 
combustible. In 1901 Professor H. Bunte* gave a table of limits 
red twelve gases and vapours. From this the following figures are 
taken :— 

Description of gas. 


Range of explosibility. 
Carbon monoxide se ea” s= 





I Sood. ee ce. Fae 0 SE eS eee 
ME oe. de a ter pe oe ee Hae ee eee 
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Coal gas a ee ee ea Pe 
SEG) ait cs, aw od yam Fem rad > ans de ee 
Alcohol xe: tae! Sede Marke Gani ea ae 
Methane eee he ahh bal "eeehes “ow <taae 
| ge ee ee ee ee 
Benzene Se ee er a ee ee 
Pentane i a eT ee oe rr a 
Petroleum spi:it ke & a 2-5 


It will be noticed that whereas pentane and petroleum spirit 
have an explosive range of only 2-5, that is to say, between the 
lower and upper limit—percentages of combustible gas in mixture— 
there is a difference of only 2-5 ; the gases that head the list have 
very much wider ranges. Now, on the assumption of decomposition 
before or during initial inflammation, an air-detonating gas of narrow 
explosion limits may be converted to simpler members—hydrogen, 
ethylene, acetylene, carbon monoxide, &c., with very much 
wider ranges of explosibility. Whatever, therefore, might be the 
disposition of these wide-range molecules, locally, to the oxygen 
in the charge, they would necessarily offer conditions more favour- 
able for easy and rapid combustion than the narrow-range molecules 
of undecomposed fuel. Decomposition undoubtedly does take place. 
Mr. E. L, Orde records it in the flame of liquid fuel burners ; and 
other writers observe it in the internal combustion engine. Thus, 
J. E Homans: ‘‘ Among the elements that combine to promote the 
conditions just specified are certain chemical changes, giving rise 
to gases of high fire temperature, or causing shrinkage in the 
ae of good fuel in the cylinder.”+ Oil and petrol engine 

iagrams also indicate the same fact. The author’s suggestion is 
that at high temperature and pressure, water vapour, if in minute 
quantities, as in the case of a leaky cylinder, is at once decomposed, 
and by its decomposition, upsets the chemical stability of the fuel, 
hastening and extending its decomposition. The action of larger 
quantities of aqueous vapour is notso certain. Possibly by reducing 
the temperature, they retard and diminish decomposition, thus 
leading to a more regular and economical combustion of the fuel, 
with higher mean pressure and more power. 





APPENDIX II,—NICKEL STEEL FOR AUTOMOBILE WORK: 


The author advocates nickel steel, in automobile work, for rivets, 
pins, exhaust valves, rods, shafts, axles, and springs. In a 


* “ Explosive Gas Mixtures,” a paper read before the German Society 
of Gas and Water Engineers, 190: 








1901, 
+ ‘*Self-propelled Vehicles ” (1902), page 873. 


number of technical journals, British and foreign, the properties of 
this material have been lately to the fore. Its chief merits are:— 
(a) Stiffness or resistance to deflection under impact, :and tough- 
ness or resistance to fracture under repeated itnpact.—Steel with 
3 per cent. nickel shows 48 per cent. greater stiffness, and 45 per 
cent. greater toughness than similar carbon steel. With 5 Pod 
cent. nickel the difference is even greater. (b) Elastic limit: The 
elastic limit of mild and medium hard steel is usually taken as 46 
to 50 per cent. of the ultimate strength. With 3 per cent. nickel 
steel it is stated to be 63 to 74 per cent. (c) Tenacity: In simple 
carbon steel, a crack~once formed quickly dévelops, and the 
material breaks short. - In nickel steel the rend is gradual,- ~The 
latter gives warning, the former does not. - (¢) Temper: Nickel 
allows a reduction of carbon, makes ‘the steel! more sensitive to 
temper; and facilitates the tempering of irregular shapes. Where 
a forging is too,complicated for oil tempering, the requirement may 
be met by using a somewhat softer and tougher steel and introducing 
from 3 to 4 per cent. nickel. (¢) Resistance to oxidation and heat : 
An 18 per cent. nickel alloy is said to be practically incerrodible. 
A high nickel alloy also’ withstands well the action of heat. 
(r) Anti-frictional poepontios : The American. Sullivan Machine 
Company * state :—*‘ We believe that the nickel renders the wearing 
parts of machines which run on other parts less liable to cut, the 
nickel apparently — the property of making~ the ‘surfaces 
smooth with wear, even though not always properly oiled.” ; 

. As regards percentages, the Crucible Steel Company of. America 
recommend a 0-35 carbon 5 per cent. nickel steel for all first-class 
work, The efficiency increase in the material is stated to vary with 
the amount of carbon present, running from 40-per cent. in soft 
steel to over 60 per cent. in hard s‘eél,‘while in the case of very 
hard tool steel the effect is said to be much greater. 








REPORT ON. THE WORKING OF AMERICAN 
RAILWAYS. 
By LiguTENANT-COLONEL W. V. ConsTABLE, R.E, 
(Concluded from page 530) 
American Specifications for Iron and Steel. 
249. I trust I may be excused in drawing attention to the review 
of the American standard specifications, test pieces, and methods 
of testing iron and steel. | A copy of this is attached as an Appendix. ] 
It is not within ‘my province to criticise the British methods ot 
manufacturing railway material, and I certainly think India has 
little to complain of-in respect of the manner in which the consult- 


d } ing engineers for Indian railways do their work at home; butif our 


trade is going from us I think it is partly because we do not adopt 
such good business-like methods as the Americans. : 

The review shows the practical methods adopted, by Americans, 
and how designers, manufacturers, and buyers all work together, 
and.how all- unnecessary differences, details,- and hindrances to 
business are eliminated, thereby enabling Americans to- produce 
the same or an-equally serviceable article at less cost than other 

ople. 

What the Americans aim at’ is the production of an article, of 
which they adopt the best thought-out type, at the lowest profit- 
able price, which will pass certain physical and chemical tests, but 
about the details of manufacture of which they leave the makers a 
perfectly free hand, and when British designers and manufacturers 
follow their example I believe Indian railways will not haye-to give 
orders to foreign firms. -That the American designs of bridges, 
although few in number, are in no way inferior to those of other 
countries, Mr. Robertson, late of the Indian Railway Depart- 
ment, in a lecture lately delivered at Chatham, gives ample 
proof. 

Concluding Remarks. 

250. My notes are chiefly confined to bringing into. prominence 
the remarkable heavy trains, heavy wagons, and heavy engines 
used in America, as also the successful and rapid way in which 
Americans transfer coal from wagons to ships, and vice versd, and 
save manual labour, especially in fueling engines. They also 
emptasise the fact that the best American railways find a heavy 
rail and a plentifvl supply of good stone or gravel ballast is the 
cheapest thing in the long run. They also bring to notice the 
rapid spread of electric traction and pneumatic and electric power, 
and the substitution in large stations of air and electricity as the 
power for controlling interlucking points and signals in place of 
the ordinary mechanical systems. Another great improvement 
that is being rapidly extended is the use in congested places of 
automatic block signalling, where trains signal themselves. 

251. In giving such facts as I could collect—and I took con- 
siderable trouble to get them and verify them—I trust that 
Government will not consider that I underrate the merits of 
Indian railways and over-value those of America. Such is far from 
my intention, for, on the contrary, I consider our road beds are 
so strong and good and finished that there is nothing, so I 
believe, that should prevent us from adopting the best of the 
American methods. With the roads we possess, and with a 
stronger track and the cheap labour available in India, I am 
convinced that, if we will only try the big engines and large 
capacity wagons and huge trains, we shall come to adopt them 
permanently, and when we do India will have far and away the 
best and cheapest worked railways in the world. : 

252. To support my recommendations I would draw attention to 
Mr. W. R. S. Jones’—late of the Public Works Department of 
India—‘‘ Memorandum on Improved Rolling Stock.” [This is 
given in an Appendix.] This document is interesting in showing 
the author’s views on the great advantage to be gained by using 
the best stock, what financial results would result from foilowing 
such practice, and how all-important he considers it to be to spend 
any amount of money in removing restrictions to its use. 1 was 
much struck with the author’s views at the time I was deputy 
manager of the N.W. corer; & and I then suggested trials being 
made with the stock proposed by Mr. W. R. S. Jones. I can only 
say from what I have since seen in America, that the pamphlet 
exemplifies American practice, only the Americans have gone 
beyond the author's limitations, as he showed a design for an 
E.I.R.R. bogie coal wagon weighing 10-75, and carrying 37-25 tons, 
whereas we now have thousands of coal and ore wagons in 
America weighing 15 and carrying 50 tons. Mr. Jones’ 
design was, however, on a six-ton wheel. load, whilst 
American practice works out, to 8-9 tons per wheel, and 
as previously pointed out these American loads are hauled 
over roads and bridges no stronger than Indian ones, and the 
American gauge is 94in. smaller than the Indian one. Mr, Jones, 
in his concluding remarks, says that there is no subject so important 
as that of rolling stock, and he argues that all engineering 
obstacles prejudicial to its improvement should be removed without 
a moment's hesitation, and he gives good reasons for showing that 
financially this is the right thing todo. J may say that I formed 
my opinions from the author’s views many years before he wrote 
the memorandum, and everything I have since learnt convinces 
me that American practice, which is what he recommends, is the 
right one to follow. In short, it is more economical in railway 
working to fit the road to the stock, making the latter the very 
best possible, than to build the stock to suit the road. Lex 

253. I think many fair-minded men will agree with me that it is 
too often the case that other nations are too sceptical and critical 
of American notions, but they are a very practical and inventive 
race, all of them being engaged in work ; they are devoid of con- 
gervatism, and are very bold and progressive in their ideas, and 
they are always ready to reject the old and try any new thing if 
there bea chance of making money in it. : ; 

254. The most foolish thing to do is to judge America by its 
newspapers, for there is so much exaggeration in them that it is 








* Quoted in the Horseless Age, August 23rd, 1902, 
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difficult to separate truth from romance, and consequently 
American methods are at first often discredited, or received wit 
incredulity ; but Iam sure that a visit to American railways and 
workshops will open the eyes of many railway men and get them 
out of the way of thinking that what they see done on their own 
line is as good as can be done anywhere else. I myself remember 
the time when I had great doubts as to the accuracy of American 
newspaper statements to the effect that American goods trains 
weighed 2000 tons, and I have been told by American railway men 
themselves that if any one had predicted twenty years ago that a 
goods train weighing 3000 to 3800 tons would be Reales by one 
engine, he would have been dubbed a lunatic, yet to-day it is an 
everyday occurrence on some lines, and the Americans deserve the 
greatest credit for showing the world how heavy an engine can 
run safely on an ordinary rail, and what an immense load such an 
engine can haul. 








CATALOGUES, 


Gitgert Arc Lame Company, Limited, Chingford, Essex.— 
Catalogue of arc lamps, transformers, and switches. 

Davip Joy AND Son, 85, Gracechurch-street, London.-—Pam- 
phlet fully describing Joy’s patent compound assistant cylinder. 

THOMAS NOAKES AND SONS, Brick-lane, Whitechapel, E.—Cata- 
logue of overhead line material for the trolley system of electric 
traction. 

JONES AND HorsFieELD, Hyde, near Manchester.—Catalogue 
describing the Jones’ patent sectional and removable boiler and 
steam pipe covering. 

HarRIsON ENGINE CompaNy, Limited, Manchester.—List 
No. 10, giving particulars of direct-current steel-clad multipolar 
dynamos and motors, 

DRAKE AND GORHAM, Limited, 66, Victoria-street, Westminster. 
—Descriptive booklet of the Jandus Arc Lamp and Electric Com- 
pany’s Works at Holloway. It forms interesting reading. 

THE Union Electric Company, Limited, 151, Queen Victoria- 
street, London, E.C. Pamphlet No. 1301, ‘“‘F” type arc lamps.— 
This lamp has some distinct features, more especially in the way 
that the cover fits upon the lamp, giving good ventilation and 
keeping the globe free from film deposits, and therefore of an even 
translucency. 

HUNSLET ENGINE Company, Limited, Leeds. Catalogue of 
locomotives, 1903.—This book forms a handsome treatise on the 
British locomotive engine. It is sub-divided into four sections, as 
follows :—Locomotive tank engines for broad gauges, with four and 
six wheels coupled ; tank engines for narrow gauge, with four, six, 
and eight wheels coupled ; bogie tank engines and tender engines. 
There are also appended rules for finding the tractive force of 
engines and the radius of curves, &c, &c. The illustrations leave 
nothing to be desired, and the typography, paper, and binding are 
alike excellent. 








QvuicK Work.—It will be remembered that an accident recently 
occurred at the Ocean Colliery, Treharris, South Wales, which 
resulted in a deplorable loss of life and considerable damage to the 
workings. A rising main burst and destroyed a cage ascendin; 

with miners. The shaft was obstructed, and the broken pipe had 
to be got out with the utmost despatch. The major portion of the 
tackle which was used for bringing up the broken pipe was 
made by Brown, Lenox and Co., Pontypridd, in, we think, 
as short a time as any works could possibly have done. 
Four clamps of forged iron, 5ft. 10in. by 10in. by 2in. thick, had 
to be smithed to 30in. diameter, and bolt holes drilled to go round 
the pipes, with two shackles of 2}in. diameter iron to each. The 
total weight was 2 tons. Then four screws were forged, 10ft. long, 
and of 44in. diameter iron, with a shackle on one end of each of 
2hin. diameter iron; these had to be screwed with two square 
threads per inch, and the total weight was 30 cwt. Then eight 
lengths of 1#in. chain were supplied, each about 20ft. long, weigh- 
ing about 36 cwt. The whole of this work was executed in a period 
equal to nearly five ordinary working days, which we think is very 
creditable, considering that the forge, fitting, smiths, chain, mill, 
and testing departments all contributed their respective parts. 
Many men were employed more than twenty-four hours con- 
—— and the work was carried on night and day over the 
week end. 


THIRD-RAILS FOR ELECTRIC RalLways,—Some of the electric 
railways now being built so numerously in the United States, 
which are ‘of an entirely different class from the electric street 
trdmways, have adopted a third-rail conductor in place of the 
ordi overhead trolley line. This rail is laid outside of, and a 
little above one of the-running rails, and contact is made by 
sliding shoes outside of the bogie frames of the cars. The system 
is, ‘in fact, identical with that —— for several years on city 
elevated railways. The third-rail railways are built on their own 
land, closely fenced in. ‘At level crossings cattle guards are used 
to prevent cattle from straying on the line. The conductor rail is 
necessarily cut at such crossings, the ends of the rail being con- 
nected by cables laid underground across the road. The railway 
system of the. New York, New Haven, and Hartford Railroad 
includes three sections, 114 to 18 miles long, operated in this way, 
the average speed being about 35 miles an hour. On the Aurora, 
Elgin, and Chicago Klectric Railway, about 60 miles long, the 
regular speed is 45 miles an hour, and frequently reaches between 
50 and 60 miles an hour. On this line the traffic is to be handled 
during the busy time of the day by trains of three or five cats, 
each car having four electric motors of 125 horse-power, one on 
each axle. The cars have vestibuled ends, with doors for inter- 
communication. The electrical equipment is on the multiple- 
unit system, each car having its motors and controlling apparatus, 
&c.; but when cars are coupled in trains, all the motors of the 
train are controlled from the front car. The cars weigh about 
40 tons, and seat sixty passengers. 

Ore Sizing Apparatus.—The concentration of ores is based upon 
the principle of specific gravity coupled with accurate sizing, and in 
order to obtain good results in concentration a very complete, 
careful, and accurate sizing of the material must be made. It is 
also necessary to make a complete separation of the slimes for each 
sizing, as they invariably contain matter of considerable value, 
which would be lost if mixed with coarser materia]. This latter 
treatment can be effected very readily by the Klein combination 
classifier, now being introduced in the United States, as it permits 
separate treatment of the slimes, mixed with a minimum amount 
of water. This classifier is designed on a new principle, using com- 
pressed air with the water to effect the sizing, and thus requiring 
much less water than is otherwise required. In fact, it is said to 
require less than half the amount of water ordinarily used with the 
hydraulic classifying apparatus. The air is introduced through 
pipes at the bottom of the classifier, and is directed transversely 
against the column of water also introduced near the bottom. The 
action of the air has a tendency to form small bubbles which con- 
tinually rise to the surface, carrying with them the slimes and fines, 
which by the agitation caused by the air, are separated from the 
larger particles. The slimes are carried off in the overflow, with a 
minimum amount of water. The classification is accomplished 
entirely by the compressed air, and the water is used only for dis- 
charging the sized product. The classifiers for coarse material use 
about 50 gallons of water and 40 cubic feet of air per minute, and can. 
handle about 75 tons per day in each compartment. Those for 
finer materialsuseabout15 gallonsof waterand 10 cubicfeetofair per 
minute, and can handle about 50 tons in twenty-four hours. The 
water is delivered with a head of about 30ft., and the air at about 
30 Ib. pressure. The apparatusis being used for lead and copper 


ores, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERING material was in consumers’ favour on 'Change in 

Birmingham this—Thursday—afternoon, and bargains were made 

on rather a lower basis than last week, though quotations, with 

one or two exceptions, remain as then given. Ironworkers’ wages 
remain at 8s, 9d. per ton for puddling, and millmen’s wages in 
roportion, from Monday, December 8th, 1902, to Saturday, 

‘ebruary 7th, 1903. The new average selling price for September 

and October—£6 18s." 7-72d.—is 7d. advance upon the corre- 

sponding period of last year, and is also rather better than the 
previous two months ; but the improvement is not sufficient under 
the sliding scale to influence wages. The production—31,202 
tons—is also rather better than last time. The statement of the 
different classes of iron, and the average selling price of each 
class is as follows :—Bars, 21,133 tons, and £6 16s, 10-12d. ; angles 

and tees, 739 tons, and £6 16s. 7-07d.; plates and sheets, 1845 

tons, and £7 13s. 8-53d.; hoops, strips, and miscellaneous, 7484 

tons, and £7 0s. 2-6d, 

An interesting paper was delivered on Saturday last, at Dudley, 
before the members of the Staffordshire Iron and Steel Institute, 
by Professor Thomas Turner, of Birmingham University, entitled 
“Some Notes on a Visit to Western Pennsylvania in 1902.” The 
Professor said his hearers were doubtless aware that an important 
extension was in operation in England in connection with the teach- 
ing of applied science in the Birmingham University. Large 
buildings are being erected on a site which covers upwards of 
25 acres, and good progress has been made with a power station, 
and engineering blocks are in hand, whilst a large central hall has 
been commenced. It was in connection with the preparation of 
plans for this work that the visit of Professor Redmayne and him- 
self to the States was undertaken. 

I should advise some of my readers to be on the alert, since 
important engineering tenders will gang, Aon invited as the result 
of matters decided at a meeting of the Birmingham City Council 
on Tuesday. The Gas Committee brought up a report in which 
they submitted revised proposals for meeting the probable require- 
ments of the department, and in connection with which—as 
briefly intimated in a previous letter—it is proposed to abandon 
the extensions and alterations at Adderley-street and Windsor- 
street, authorised in 1898, and to substitute extensions at Nechells’ 
Works. The committee asked for permission to borrow £200,000 
instead of £202,000, which last was the estimated cost of the 
works formerly suggested. The alterations would thus cause a 
considerable saving, since the new £200,000 consists not only of 
£165,000 for the erection of works at Nechells, but also of £35,000 
to meet the further cost of installing prepayment meter 
supplies. It is necessary for the Gas Committee to look 
at least eight years ahead as to the requirements of their 
plant, and to make arrangements for extensions and _ recon- 
structions five years before they begin them. A very reasonable 
—— of the altered policy was given on the committee's 
behalf. Mr. Bishop pointed out that since the committee brought 
up certain recommendations in 1898, two things had occurred 
which had suggested a revision. One was the acquisition of land at 
Birches Green, of which they had no hope in 1898, and the other 
was the resignation of Mr. Hunt, and the placing of the whole 
undertaking under one engineer. The alterations originally con- 
templated at Windsor-street would have caused the space there to 
be greatly crowded, while the Adderley-street site was unsuitable 
for large modern plant. Not only is it at different levels and 
inconveniently divided by roads and canals for modern require- 
ments, but the coal carbonised there costs 1s. per ton more than at 
other works. .The committee have recently asked Mr. Hack to 
report on the whole subject, and he recommends that instead of 
what was originally proposed to be done at Windsor-street and 
Adderley-street, it will be more economical to erect further plant at 
Nechells, with a producing capacity of 5,000,000 cubic feet a rye 
There will be a saving in this of £37,000, and it will yield 14 
million cubic feet more per day than the former scheme. 

Mr. F. W. Macaulay has this week been appointed resident 
engineer of the Elan Water Supply Works, at a salary of £600, 
rising to £800 per annum. This great undertaking is proving a 
heavy piece of work, but those responsible are grappling with it 
steadily. And the weather seems to be assisting them. According 
to information this week available, the unsettled weather so far 
this year has been a boon to the Birmingham Water Committee, for 
it.has tided the committee over the year ina — remarkable way. 
The average demand has, in consequence of the weather, been 
below that of the previous year, notwithstanding that the committee 
has to provide each year half a million gallons more per day for the 
increased population. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—There is no change for the better in the condition 
of either the engineering or iron and steel trades of this district. 
An absence of new work of any moment continues the general 
report of engineering trade representatives, and some branches 
are becoming decidedly quiet. This of late has been particularly 
noticeable in the boilermaking trade, where, for the present at 
least, there would seem to be a complete lull as regards new 
orders. Electrical engineers are becoming more anxious about 
new work ; and machine-tool makers, except those who have some 
specialities, still complain of a dearth of new orders. The loco- 
motive builders in this district have not shared in the important 
South African orders recently given out, which, so far, have all 
gone to the North of England. e same also applies to the large 
orders for railway wagons. The textile machine trades remain 
in a most unsatisfactory position, perhaps not so much as regards 
one or two of the principal firms, owing to actual absence of 
orders, as to the excessively low cut prices at which they have to 
be taken into competition. 

Throughout the iron and steel trades—although prices generally 
are, perhaps, not to any very material extent lower—the position 
remains weak and business unsettled, with buying going on only 
to cover immediate wants. Pig iron makers are mostly holding to 
about late rates, but these scarcely represent the basis upon which 


business is being put through in the open market. Except on 
occasionally small special transactions, they are practically little 
more than nominal, as there are sellers at quite 6d. to 1s. under 


the quoted current rates, and it is difficult to say at what price 
buyers prepared to book well into next year could place out orders, 
except that it would represent a considerably further reduction on 
present rates. The finished’ iron trade remains unsatisfactory in 
the extreme, and the steel trade, although perhaps rather better 


situated, is for the present in anything but a satisfacto ition. 
An altogether lifeless sort of market again represented the situa- 
tion at the Manchester ’Change meeting on Tuesday. Except 


where consumers were absolutely compelled to buy smal] parcels to 
cover immediate requirements, there was little or nothing doing in 
pig iron, the general disposition being to hold back and wait 
further developments of the market. e general anticipation is 
that for the remainder of the year business will be restricted to the 
narrowest possible limits, and, in the meantime, there is very little 
doing to really test prices. For No, 3 foundry Lancashire maker 
still quote about 58s, to 58s, 6d., less 24, delivered Manchester. It 
was evidently anticipated in some quarters thata further reduction 
in the list basis rates for Lincolnshire would have been announced 
this week, and in one or two instances merchants have been selling 
at 9d. below the list rates. At a meeting held last Friday, 
however, makers decided not to alter the present rates, and No, 3 





foundry remains at 52s. 6d. net delivered Manchester. ‘This, 


however, is not stopping underselling, and there are sti 
quotations at quite 6d. Relea makers’ quoted rates, Dechy 
remains much about as last quoted, ordinary brands averagi y 5s, 
to 56s. 9d. net No. 3 foundry delivered Manchester, 2 
qualities still meet with very little inquiry from finisheg ie 
makers. Most of the rolling mills are short of orders, and with ie 
present unsatisfactory condition of prices consumers buy an 
sufficient to keep them going. Quoted rates are unchanged, q 
delivered Warrington average about 53s., less 24, for No, 4 cs 
Lancashire ; 52s, 2d. net Lincolnshire, and from 51s, 6d, to 5 
net Derbyshire. 

Both Middlesbrovgh and Scotch brands continue very irregular 
with a wide margin Cetonee pare and forward quotations, and 
en going on freely by merchants. For good named 
foundry Middlesbrough, delivered by rail, Manchester, prompt 
quotations would probably. be about 58s. 4d. net, but might y; : 

. to 6d. either above or below this figure, according to condition. 
For delivery into next year there are sellers at 56s. 4d. to 56s, 104, 
net. Scotch iron generally is easier, especially Glengarnock, of 
which there have been some fairly large arrivals at the Manchester 
docks —— he past week. Delivered at docks, Eglinton could be 
bought at 59s, 9d., or possibly 59s. 6d., Giengarnock 61s, to 61s, 6q 
with Gartsherrie quoted nominally about 63s, net, “i 

In the manufactured iron trade business still drags on most yp. 
satisfactorily, with forge, scarcely working much more than half to 
two-thirds time, and this chiefly on purely hand-to-mouth orders, 
In bars there is very little new business giving out, and practically 
nothing in the way of contracts of any moment, merchants and 
consumers purchasing only as they are compelled to meet current 
requirements. The Association basis for Lancashire bars remains 
at £6 12s., and for North Staffordshire £6 15s., but with Yorkshire 
bars at £6 10s., and outside sellers also freely quoting this figure 
or even a trifle less in some instances for delivery forward, the position 
is anything but yon 5 For sheets prices are generally maintained 
at about £8 5s., and hoops, which perhaps represent the steadiest 
section of the market, remain at the Association basis of £7 2s, 6d, 
random, £7 7s. 6d. special cut lengths delivered Manchester, and 
2s. 6d. less for shipment. 

Only very small inquiries just now coming forward in the steel 
trade, and although there is no really quotable change on late 
rates, the tendency is towards weakness, and there is undercutting 
with material offering through second hands. Business in hema. 
tites is quiet, with makers’ quotations unchanged at about 69s, 
net for No. 3 foundry delivered Manchester, but there are practi- 
cally no buyers at this figure, and in the - market prices are 
weak. For local made billets makers still quote £4 15s., with 
German billets about £4 5s., or a trifle less in some cases. Common 
steel plates are quoted £6 to £6 5s.; although some of the Scotch 
makers, where they are busy with shipping orders, are asking 
£6 7s. 6d. to £6 10s., but are out of the market. Steel boiler plates 
remain at the Association basis of £7 12s, 6d.; there are, however, 
few orders giving out at this figure, owing to the continued very 
unsatisfactory condition of the boilermaking trade. 

Recently I briefly described in my ‘‘ Notes” an_ electrically 
lighted clock designed by Sir W. H. Bailey, of the Albion Works, 
Salford. Sir W. H. Bailey has since further developed this system 
of adopting electric lighting for new and novel purposes, and he 
has just patented an application of this system to various steam 
te One special arrangement was designed for lighting Sir 
W. H. Bailey’s well-known  arroigeeey attached to the large 
engines put down by Messrs. Yates and Thom at the Manchester 
Corporation Stuart-street Electrical Installation. These electrical 
lighted gyrometers have dials 15in. and 10in. diameter of white 
opal glass, and lamps are fixed at the back of the case by means 
of ingeniously arranged screens so that they can be fastened in 
position or examined with ease when required. The special 
object of these patent electric lighted gyrometers is to provide a 
useful light in Sark engine-rooms where, under ordinary condi- 
tions, it would be difficult to take the reading of the speed 
indicator. The same system has also been applied to steam 
gauges, so as to form a combined illuminated gauge and engine- 
house lamp. These gauges have also a white opal glass dial 1in, 
in diameter illuminated by two lamps attached at the back. They 
are also specially designed for a dark engine-house, or for places 
where a gauge has to be seen from a distance, and they form a 
very useful and handsome boiler fitting with gun-metal rim. 

fhe Manchester School of Technology is just now quite a centre 
of interest for representatives of all sorts of associations and 
societies, and every Saturday afternoon the principal, Mr. J. H. 
Reynolds, and a large staff of assistants are kept busy conducti 
numerous parties over the various sections of the building. Ih 
occasion to be at the schools last Saturday, and amongst various 
societies that were then being shown through the building were the 
Manchester and District Junior Association of Gas Engineers, one 
of the local branches of the Amalgamated Society of Engineers, 
the North-East Lancashire Shorthand Writers’ Association, besides 
several others. In the evening lecture-rooms are set apart for the 
meetings of societies, the Junior Gas Engineers holding theirs in 
one room, and the Engineer Foremen’s Mutual Benefit Society in 
another. At the latter meeting Mr. T. K. Shaw read an interest- 
ing paper on ‘‘Some Modern Tools, English and American,” which 
elicited a lively discussion on the part of several of the foremen. 

The slight improvement reported recently in the coal trade of 
this district is maintained. For house coals the demand continues 
only moderate, and supplies plentiful on the market, with pits 
barely working full time. Stocks, however, do not accumulate to 
any appreciable extent, and it is very ea rion where prices 
are not held to at the late rates. Although supplies of engine 
fuel also continue plentiful, there are more satisfactory reports 
generally as to the condition of the slack trade, and it is chietly in 
the very common sorts where any great difficulty is now being 
experienced in disposing of the output. No material change can 
be reported with regard to the lower descriptions of round coal 
used for ironmaking, steam, and general manufacturing _ 
There is still an absence of any briskness of inquiry for these, and 
until there is some improvement in the large coal-using industries, 
of which there is as yet no tangible indication, not more than an 
indifferent sort of demand can be looked for. For all descriptions 
of manufacturing fuel prices are steady at about late rates, Steam 
and forge coals range from 8s. 3d. and 8s, 6d. to 8s. 9d. and 
9s. per ton ; best slack, 6s, 6d. up to 7s.; medium, 5s. 6d. to 6s.; 
common, 4s, 3d. to 4s. 9d. per ton at the pit mouth. 

In the shipping trade a moderate business is passing through, 
and a noticeable feature is the continued considerable inquiry for 
slack for shipment to the United States, mainly for gas-making 
urposes. Common steam ¢oals, delivered at the ports on the 

ersey, can be bought at 10s. to 10s. 3d., with better qualities 
quoted 10s. 6d. to 10s, 9d. The slack that is being exported to 
America has to be shipped as to size and price, so that it escapes 
the duty, and thus represents not more than 6s. per ton at the 


rts. 
 tapeaihion coke makers report a continued brisk demand for the 
better qualities of foundry and for the best washed furnace cokes, 
with hardening prices. Foundry cokes range from 19s. to 22s., 
and for best washed furnace cokes 14s, 6d. to 15s. per ton at the 
ovens is being got. : 

Barrow.—There is not much change to note in the position of 
the hematite pig iron trade this week. The market is quieter 
than it was a month ago, and there is every reason to expect that 
a smaller business will be done by producers of iron until the 
year has turned; but there is in the meantime a good demand 
for iron on local steel-making account, and orders are largely 
held, while the local demand will certainly be maintained. It 
only requires a fairly brisk outside general demand to make the 
smelting trade busy at all times. Makers are firm in their 

uotations at 60s. per ton net f.o.b. for mixed Bessemer numbers. 
Warrant iron is steady at 59s. Od. net cash sellers, buyers 3d. 
less. Stocks of iron are lower by 790 tons on the week, and 
they now total up to 22,553 tons, or an increase of 7607 tons since 





the beginning of the year. There are 33 furnaces in blast in the 
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istrict 00 employed on spiegeleisen—compared with 38 in the 
dis onding week of last year. k 
a ore is in steady demand, and raisers are able to dispose of 

a metal they raise ; indeed, the output only represents about 
al rcent. of the requirements of consumers in the district, and 
50 pe n ores have to make up the difference. Native ores are at 
ag oe ton net at mines, and Spanish ores are at 16s. per ton 
net at West Coast ports. “ oi 

here is no change to note in the condition of the steel trade, 
Orders for rails are being placed freely, although prices remain low, 
nd makers, generally speaking, are well sold forward. Prices are 
steady at £5 10s. per ton. Steel ship plates are quiet at £5 15s., 
pe there seems every reason to expect that the trade will be 
eiot for some time to come, as prospects of new orders are poor. 
q a steady trade in hoops, tin bars, billets, slabs, chilled 





"1" is 

seer casting? ordinary steel tings, and hant steel 
lly. 

Shipbuilders report no new orders, but there are hopes of good 


work coming to hand shortly. : es 

Coal and coke quiet, and pone are lower, while competition 
is keen and deliveries are ful . : 

During the past week the shipments of iron from West Coast 
jorts reached 8080 tons, and steel 5909 tons, as compared with 
ous tons of iron and 13,940 tons of steel, a decline in iron of 1856 
tons, and in steel a decrease of 8031 tons. e shipments of 
iron this year stand now at 396,432 tons, and steel 500,109 tons, 
th 323,445 tons of iron, and 427,075 tons of steel, 


as compared witl a : : 
an increase in iron of 72,987 tons, and in steel an increase of 


73,034 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


‘uz South Yorkshire coal trade shows no variation from 
previous reports. Full time is now being worked at most of the 
pits, and large consignments, both in house and steam coal, are 
finding a market at prices which do not betray any tendency to 
weakening. There is now no prospect whatever of house coal, 
though it stands ata high figure, being any easier this season. 
The weather, with occasional touches of frost, continues singularly 
open, and a heavy snowstorm would instantly cause exceptional 
briskness. Best qualities of Silkstones easily fetch from 13s. to 
14s, per ton, while Barnsley house, at 12s. to 12s. 6d."per ton, is 
in very active request. Secondary grades realise 1ls. per ton, 
and nuts 9s. 6d. to 10s. per ton. In gas coal the demand has 
eased off alittle, although considerable weights have been delivered 
under contracts. In slack and smudge the depressed state of the 
glass and textile trades seriously affects the sales, Good coke is 
in better request, fetching 13s, per ton for smelting purposes, and 
there ix not likely to be a change in prices this side of 
Christmas. 

In the iron market business is anything but satisfactory. 
Quotations now ruling at Sheffield show a fall in Lincolnshire irons 
for the month of some half-crown per ton. Values would have 
weakened still further were it not for the high price of coke. 
Quotations current at present in Sheffield are as follows :—West 
Coast hematites, 69s. to 71s. per ton, less 24 per cent.; East Coast 
hematites, 64s. 6d. per ton ; Lincolnshire forge, 49s. 6d.; Lincoln- 
shire foundry, 50s. 6d.; Derbyshire forge, 49s. to 49s. 6d. per ton ; 
Derbyshire foundry, 53s. per ton; bar iron, £6 15s.; Bessemer 
billets, £6 15s.; Siemens-Martin ditto, £7 5s. The bar and hoop 
mills, which usually account for much of the Lincolnshire output, 
are at present but indifferently employed. In the steel trade the 
chief market continues to be the United States, for which special 
steels are being forwarded in large quantities. This trade will 
continue until United States manufacturers are able to meet home 
demands, but for the moment their output is not quite adequate 
to do so, and they are therefore leaving the Canadian and other 
colonial markets alone, while the needs of America are so great 
that heavy demands are made on British manufacturers. 

The condition of the engineering establishments is not at all 
os The improvement noted at the beginning of the 
quarter has not been maintained. There is rather more doing 
with collieries in the various kinds of fittings and general equip- 
ment, but even in this respect the establishments which make a 
speciality of colliery work could do with a great deal more work. 
In the lighter trades of the city, more particularly in cutlery, 
silver, and electro-plate, work is very unevenly divided, the bulk of 
it falling to the larger houses. There is no doubt, however, that 
the season trade falls far short of the average requirements, and 
Vy a there will be no difficulty in giving the hands abundant 

oliday. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


_Nearty all branches of the iron and steel industries in this 
district are in an unsatisfactory condition ; indeed, the rail trade 
is the only one which exhibits a fair amount of activity. Those 
branches which depend upon the shipbuilding industry are having 
a bad time ; in fact, it will hardl “ denied that the steel plate 
business has ever been“so unsatisfactory. Until there is a revival 
in shipbuilding most of the leading manufacturers of iron and steel 
in the North-east of England cannot expect to have an increased 
demand for their produce. That does not seem likely, when 
almost every day steamers are being added to the fleets of laid- 
up vessels, In the Tyne alone forty steamers are laid up, and 
others have been ordered to join the ranks before Christmas, 
including a number of liners, some of them of recent build. With 
the present low freights, and the comparatively high cost of 
working steamers owing to dear coal, it is difficult, and in the 
case of older steamers impossible, to run steamers except at a 
loss, and many _of the vessels now at work are considerably in 
debt, a fact which is disclosed by the efforts of some owners to 
sell. Under such circumstances shipowners not only will not 
order new vessels, but they do their best to defer delivery of 
steamers that are now on the stocks for them. They cannot 
find employment for all the vessels they have, and thus are in no 
hurry to have more on their hands, Some of them are of opinion 
that the jnipping trade was never so bad as it is at present, 
and the likeli od of an early improvement is very poor. 

Most of the rn, rc are seriously short of work, and though 
— orders have been —_ out during the last few days, they go 
he : little way to finding employment for the yards. Palmer's 
Pe. tags and Iron Company, Jarrow, is one of the few firms 

at are fairly well off. They have secured one of the Govern- 
ment orders for a third-class cruiser, and have other Government 
boy on hand—the construction of five torpedo boat destroyers, 
= the refitting of the battleship Howe. They are, therefore, 
_ y well off for work for the greater part of next year. Sir W. 
. —— Whitworth and Co. have secured an order for a 
buildi ‘ass cruiser for the British Admiralty. The Irvine Ship- 

ir and Dry Docks Company at West Hartlepool have 
w t — the order for two 2000-ton steamers for Messrs. Furness, 
ph ., and Co, to run between London and Sunderland and 
be ndon and the Hartlepools. The engines for these last two are to 
ie conetrneted at Messrs, Richardsons, Westgarth and Co.’s Hart- 
tne ——_ _But the orders that are booked ge only a short way 
shi m~ 4 rep'acing those that are completed. The situation for the 
in pbuilders is complicated by the strike of joiners which has been 
Ha na for over a month. Sir Robert Ropner and Sons are 
mnie advantage of the slackness of trade to enlarge their ship- 
La so the north bank of the Tees at Stockton. The extension 
a a emtate the pulling down of a number of cottages 
of the east end of Union-street, and nearly the whole 

© south side of Commercial-street. Messrs, R. Craggs 


and Sons, Teesside Shipyard, Middlesbrough, commenced on 
Tuesday to put their men on three-quarter time. The slack- 
ness at Stockton, which depends largely on the shipbuilding 
and engineering industries, is such that the Mayor has convened a 
town’s meeting to consider whether something cannot be done to 
alleviate the distress among the working classes. 

The marine engineering industry soffers as severely as the shi 
building industry, but general engineers are fairly well occupied ; 
some, indeed, have to run their works extra time to keep abreast 
of their orders, The establishment of Richardsons, Wes h and 
Co. at Middlesbrough has not at present much to do in the way of 
marine engines, but a good deal in the way of blowing engines for 
blast furnaces, for which the firm have specially laid out a part of 
their works. Messrs. Worth, Mackenzie and éo., Pheenix Works, 
Stockton, are doing an excellent trade in pumping engines. 
Messrs, Robert Stephenson and Co., at their new works at Darling- 
ton, are about to run double shift, so as to cope with the large 
order for locomotives which has been given by the Indian Govern- 
ment. The Darlington Wagon and Engineering Company are also 
well occupied, more especially on the construction of bigh-capacity 
trucks. e Darlington Forge Company are extending their 
ane, taking in part of the site of the old Darlington Steel 

orks, 

The plate and angle mills in the North of Ergland are running 
very irregularly, and in most cases when they start in the early 
part of the week, manufacturers cannot be certain of keeping them 
at work till the end. If specifications are delayed, the mills have 
to stop. This is also the case at the bar manufacturers, and yet 
steel is being —— into the district from Germany, not onl. 
in the form of billets and blooms, but also of plates. Last wee! 
at Middlesbrough and Stockton 2500 tons of foreign steel were 
received, this week the quantity will total 2000tons. The Tyneside 
firms are not at present receiving foreign steel. The price quoted 
for steel ship plates is £5 10s.; for steel ship angles, £5 7s. 6d.; 
for iron ship plates, £6 5s.; for iron ship angles, £6 2s. 6d.; and 
for common iron bars, £6 5s.; all less 2b per cent, 

The rail makers are doing fairly well, their mills are kept in 
full operation, and their prospects are satisfactory for next year, 
the first half at any rate. The railway companies, both at 
home and abroad, are buying more freely than they have done 
for several years, and they are not only purchasing rails, but 
rolling stock also. The official price of heavy steel rails is 
£5 10s. net at works, The improvement is not so marked in 
the demand for chairs as it is for rails, probably because the 
bulk of the orders for rails booked on export account are for 
tlat-bottomed ones. The quotation for cast iron chairs is £3 12s. 6d., 
net at works. 

The regular market for Cleveland pig iron has during the greater 
part of the week continued to be disorganised by the ‘‘ ring” in 
the warrant market, so far as Cleveland warrants were concerned. 
Legitimate business was at a standstill; but on Wednesday the 
“squeeze” terminated, and the prices of Cleveland warrants 
became normal. There is now, therefore, a disposition to enter 
upon regular business again. It has practically been suspended 
for a fortnight. The ‘‘ bears” have been in a very “‘ tight” place, 
and the “ bulis” did not fail to take full advantage of the oppor- 
tunity. Just before the ‘‘squeeze” commenced, Cleveland 
warrants could be got at 49s. 9d. cash, but some of the ‘‘ bears” 
have had to square off contracts at 53s. Yet at the same time the 
month’s price was 4s. 6d. per ton below the prompt, though 
usually 3d. is the difference between the two. When ‘the 
‘ squeeze ” was inaugurated, Scotch warrants were 6s. 34. per ton 
above Cleveland, but before it closed the difference was only 
1s. 6d., Scotch falling while Cleveland rose in value. That has 
been the course also in regard to makers’ iron ; it has been declin- 
ing in price, Thus, with Cleveland warrants in the early part of 
this week at considerably over 50s., it has been possible to buy 
No. 3 Cleveland G.M.B. pig iron at 49s., and on Wednesday at 
48s. 9d. No. 4 foundry is at 48s. 6d.; grey forge at 47s. 9d.; 
mottled at 47s.; and white at 46s. 3d. It may be expected, now 
that the “squeeze” is over, there will be a resumption of bond 
Jide business, But as yet no one is in a hurry to buy for forward 
delivery, and it is almost impossible to give a reliable price for 
next year’s business. 

For mixed numbers of East Coast hematite pig iron the price 
has declined to 56s. 6d. per ton, and No. 4 is at 54s. Rubio ore is 
rather dearer ; the merchant finds he cannot sell at 15s, 6d. per 
ton, delivered at wharf on this side, especially since the ore is 
coming to hand very wet, and there are considerable deductions 
for abnormal moisture. The quotation is, therefore, 15s. 9d. 

Prospects of further trade with America are good. Inquiries 
are being received for iron for delivery over the first quarter of 
1903. Heretofore the consumers in the United States have 
refrained from buying for next year. The exports during December 
are likely to be heavy from this district, seeing that already ten 
steamers have been chartered to take iron to the United States, 
and other two steamers are wanted. 

The shipments of pig iron from the Cleveland district during 
November were good, the best, in fact, of any month since May 
1901, with the exception of September last. They reached 
105,291 tons, this being 5 per cent. more than iu October, and over 
30 per cent. more than in the November of 1900 and 1901. 
Only 5038 tons were sent to Germany, whereas two years ago the 
average monthly quantities reached 50,000 tons—in fact, in one 
month close upon 75, tons were sent. To America the 
deliveries in November were 34,067 tons, nearly double the ony 
reported in October, and by far the largest to e forwarded this 
year, orin any month on record ; Scotland had 37,078 tons, During 
the eleven months of this year the exports have amounted to 
1,030,944 tons—4 per cent. more than in 1901, but 229,871 tons less 
than in 1899, which was the best year on record. The deliveries 
to Germany have not been anything like so small for more than 
ten years ; they only amounted to 115,847 tons, whereas last year 
they were 248,370 tons, and in 1890 no less than 536,636 tons, thus 
showing an enormous falling off. In 1899 they were 515,109 tons. 
But to America there was a heavy increase; last year only 3500 
tons were taken, this year 156,867 tons. Notin any year since 
1880 have the shipments of Cleveland pig iron to America been 
more than a few hundred tons; in 1880 they were 90,087 tons. 
Scotland has this year had from Cleveland 427,409 tons of pig iron, 
by far the largest quantity on record, and nearly double the 1900 
figures, 

The stock of Cleveland pig iron in the public stores at the end of 
November was 121,182 tons, a decrease for the month of 6490 tons, 
which was somewhat disappointing, after the large shipments to 
America. 

The machinery from the Weardale Company, Tudhoe Steel 
Works, Spennymoor, is being rapidly removed to the new site 
adjoining the Cargo Fleet Ironworks, Middlesbrough. The steel 
melting shop is being constructed from the designs of Mr. Talbot, 
and the Talbot continuous steel process will be carried on. The 
furnace and mill departments are being laid down under the con- 
trol of Messrs. Julian Kennedy, Sablin and Co, At the Cargo 
Fleet Ironworks, which are being reconstructed, a coal-washing and 
coke-making plant is being put down with a by-product plant. The 
coke is to be automatically conveyed to the furnace, and c 
into it by machinery. The blast will be provided by gas engines 
driven by furnace gas. 

The coal trade is generally satisfactory, the steam coal branch 
being kept ‘busy by the continued large demands from America. 
The demand from that quarter has not fallen off materially, as it 
was expected it would do when the strike over there terminated. 
The price of best steam coals is 11s. 6d. per ton, of seconds 10s., 
and of smalls 5s, 9d., all f.o.b. Considering that so many vessels 
are laid up the demand for bunker coals is good, and the prices 
very firm ; in fact, 9s. 9d. f.o.b. for ordinary unscreened can be 
obtained. Coke is somewhat stronger, owing to the approach of 
the holidays, and 16s. 3d. per ton delivered at the Middlesbrough 
furnaces must now be paid for medium qualities. Foundry coke 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has again this week been influenced to 
some extent by the speculative nature of the business. The 
“bears ” of Cleveland iron were caught short of warrants towards 
the end of last week, and prices were put up smartly against 
them. It was then thought that the ‘ squeeze” was over, but 
early this week there was again some difficulty in obtaining iron, 
and — have fluctuated according to the pressure upon the 
market. 
Business has been done in Cleveland warrants from 51s. 6d. to 
53s. 11d. cash. The price for future delivery isconsiderably lower. 
Cumberland hematite is dull, with a small business at 59s. cash. 
There is comparatively little doing in the Scotch warrants, prices 
of which at the momentare practically nominal. 
The consumers of pig iron are obtaining their supplies very 
largely, not through the market at all but direct from makers. 
The bome and foreign demand together keeps the blast furnace 
works fully employed. There ‘has within the last few days been a 
very considerable increase in the output of ordinary Scotch iron 
of the special brand class. The demand for hematite pigs, on the 
other hand, is not quite so pressing, so that makers have been 
able to take furnaces off hematite and put them on ordinary 
iron. 
Since last report an additional furnace has been lighted to make 
Eglinton iron, and four furnaces have been changed at Gartsherrie 
Ironworks from hematite to ordinary iron. ere are now 87 
furnaces in operation in Scotland, compared witk 83 at this time 
last year, and of the total 42 are making ordinary, 40 hematite, 
and 9 basic iron. 
The prices of Scotch makers’ iron do not this week show very 
much alteration. Wishaw, f.o.b. at Ardrossan, No. 1, is quoted 

: broe, No. 1, 61s. 6d:; No. 3, 


60s. 6d.; No. 3, 56s.; Carn 
57s. 6d.; Clyde, No. 1, 65s.; No. 3, 59s.; Gartsherrie, No. 1, 
65s.; No. 3, 59s. 6d.; Calder, No. 1, 66s.; No. 3, 59s. 6d.; 


Summerlee, No. 1, 69s. 6d.; No. 3, 59s. 6d.; Coltness, No. 1, 
69s. 6d.; No. 3, 60s.; Langloan, Mo. 1, 70s.; No. 3, 59s.; Glen- 
garnock at Ardrossan, No. 1, 69s. 6d.; No. 3, 59s. 6d.; Eglinton 
at Ardrossan or Troon, and yo at Ayr, Nos. 1, 
60s.; Nos. 3, 56s. 6d.; Shotts at Lei No. 1, 69s.; No. 3, 
59s. 6d.; Carron at Grangemouth, No. 1, 68s.; No. 3, 59s. 
per ton. 

Scotch hematite iron is meeting with a moderate sale, makers 
quoting 62s. per ton for delivery at the West of Scotland steel works, 
The shipments of pig iron from Scottish ports in the past week 
amounted to 11,004 tons compared with 3548 in the corresponding 
week of last year. There was despatched to the United States 
5237 tons; Australia, 435; India, 668; Canada, 220; South 
America, 25; France, 72; Italy, 80; Germany, 70; Holland, 110 ; 
Spain and Portugal, 168; other countries, 375; the coastwise 
shipments being 4274 tons, against 1727 in the corresponding week. 
e total shipments of Scotch pig iron for the present year to 
date are 340,514 tons, com with 244,470 in the correspond- 
ing week of last year. The coastwise shipments for this period 
show an increase of 20,000 tons. During the eleven months of 
1901 only 1189 tons of Scotch pig iron were sent to the United 
States, whilst during this year, up to the end of November, the 
quantity despatched is 77,768 tons. Last year Canada took 3670 
tons in the eleven months, and this year it has taken 25,752 tons. 
On the other hand, we have sent less iron considerably this year 
to India, to France, to sarin: | and to Holland. 

The arrivals of Middlesbro pigs at Grangemouth in the past 
week were 10,357 tons, being 194 tons less than in the correspond- 
ing week of last year. 

e finished iron trade is in some of its branches rather dull. 
The makers of malleable iron have had difficulty in obtaining 
adequate orders to keep their works fully going, and for some 
classes of material prices have been tending somewhat easier. 
Seeing that raw iron is so high and competition so keen, nota 
few makers find it difficult to work to advantage. 

It has transpired that Messrs. Neilson, Reid and Co., of Hyde 
Park Locomotive Works, Glasgow, have obtained orders to build 
sixty ‘powerful locomotive engines and tenders for the Central 
Railways of South Africa. In connection with this order it is also 
reported that a Birmingham firm has contracted to supply railway 
carriages to the value of £70,000. There are further inquiries in 
the market both for carriages and wagons for Africa, and it is 
confidently asserted that the work will all be constructed of 
British material. 

Some fair orders have been given out for structural work in 
connection with home enterprises. 

The coal trade has been fairly active this week. The shipments 
from the Scottish ports are a few thousand tons better than in the 
preceding week, and there has been more doing in the freight 
market for Mediterranean, River Plate, and other destinations. A 
moderate business is being done in household coal for home use, 
and there is a large trade in manufacturing sorts. Main coal is 
quoted at Glasgow Harbour, 9s. to 9s. 6d.; ell, 9s. 9d. to 10s, 3d.; 
steam, 10s. to 10s, $d.; and splint, 10s. to 10s. 6d. per ton. 

In connection with the recent demand of the Scotch colliers for 
an advance of wages, the arbiter, Sher? Jameson, has awarded the 
miners an increase of 6} per cent., being at the rate of 3d. per day. 
The demand of the men was for 124 per cent. Of course, the 
decision proceeds upon past results, and probably the current 
business weuld hardly warrant such an increase, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

LARGE shipments of coal on contract account continue, especially 
at Cardiff, whence in the courseof six days lately 400,000 tons were 
despeiched. This does not, however, help the present, and stocks 
are so much on the increase that prices have drooped in steam best, 
and seconds, small steam, and in Monmouthshire semi-bituminous, 
Newport has also suffered, particularly in the coastwise trade, and 
Swansea last week experienced oe like a “‘slump.” After 
ranging up to between 60,000 and 70, tons, the coal shipments 
last week only just exceeded 41,000 tons, and patent fuel declined 
to 7500 tons. ; 

This week at all ports the comment on ’Change was easier prices 
for prompt, falling off in the inquiries for future deliveries. The 
boisterous weather has had a bad effect on business, and prospects 
are injured by the unsettled character of the labour market. 

The North Wales colliers in some districts are imitating the 
tactics of the South, and that in defi of the constantly 
reiterated opinion of their leaders in condemnation of strikes, 
Last week a strike took place at the Wynnstay Colliery, Ruabon, 
affecting 1000 men. Lately, one shift only has been worked, and 
the wages scale altered. : 

A breakdown of the pumping engine occurred at No. 1 Bedli- 
nog Colliery last week, and men were only enabled to resume 
work this week. 

An official testimony to the quality of Rhymney coal has been 
given, I am pleased to note, by its inclusion in the Admiralty list. 

In the Aberdare and Rhondda districts a good deal of concern 
was caused this week by the issuing of notices to the men of four 
of the Bute collieries, including the Bute at Treherbert, and 
Blannant at Aberdare. It is stated that the long distance haulage, 
causing expense, is one of the reasons for the step, which, it is 
hoped, will be temporary. Unfortunately, these are not the only 
notices out. All the officials and workmen of the 4ft. seam, 
South Pit, Plymouth, in number about 400, have had a month’s 
notice ; also the Powell Duffryn men, Ist and 2nd _ pit, New 
Tredegar. This will affect 1200 men. On Monday the Hetty Pit, 











is somewhat easier, some sales at 17s, 6d, f.0.b. being reported, 


G.W.R., Pontypridd, stopped work, affecting 1000 men, The 
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manager states that he is unable to continue present prices in one 
of the seams, and hence the stoppage of the pit. 

Discussion continues to be lively with regard to small coal. At 
the next meeting the colliers are expected to submit their terms, 
6d. per ton. This is looked upon as most unlikely to be conceded. 
Coalowners pay for small in the cutting of large, and in the event 
of change, owners say, all sorts of rubbish would be sent up. 

By mid-week coal prospects had not improved, and the least 
observant, travelling on the chief lines and by ‘ harbours,” dovks, 
and sidings, could not but be impressed with the great accumula- 
tion of laden wagons. This has told on prices. The latest, Car- 
diff, was :—Best steam, from 14s. 6d. to 14s. 9d.; seconds, 13s. 6d. 
to 13s, 9d.; drys, 13s. 6d. to 18s. 9d.; best steam, small, 7s. 9d. to 
8s.; seconds, 7s. to 7s. 3d.; and cheaper kinds, including drys, 
were to be bought for 6s. and upwards; best Monmouthshire, 
large, 13s.; seconds, 12s. 6d. to 12s. 9d.; best house ccal, 16s. to 
17s. 6d.; seconds, 13s. 6d. to 14s. 6d.; No. 3 Rhondda, 14s. 6d. to 
lds, 9d.; brush, 12s, 3d. to 12s. 6d.; small, 93. 6d. to 93. 9d.; 
No. 2 Rhondda, 11s. 6d. to 11s. 9d.; through and through, 93. 6d. 
to 10s.; small, 7s. 3d. to 7s. 6d. Patent fuel prices are maintained, 
though demand is slacker, 16s. to 17s. Coke slightly weaker, 
16s. 6d. to 17s. 6d., furnace ; foundry, 18s. 6d. to 23s. Pitwood, 
from 20s. 6d. to 21s. 

In the Swansea district anthrecite is in fair demand. Most of 
the collieries are busy. Prices little altered, best selling at 22s.; 
large coal, 20s.; and malting seconds, 20s.; big vein, 18s. 6d.; red 
vein, 15s. 6d.; machine-made cobbles, 21s.; ditto nuts, 25s.; ditto 
ae peas, 12s.; ditto fiue peas, ]2s.; rubbly culm, 5s. 6d.; duff, 
3s. 6d. Steam coal weakening, 14s.; bunkers, 9s. 9d.; small, 6s. 6d. 
House coal firm: No. 3 Rhondda, l5s.; -No 2, 12s. 6d. Patent 
fuel, from 14s. 6d. Coke, 17s. to 19s. Pitwood, 20s. 

In the Llanelly district the coal trade is satisfactory, with strong 
likelihood of sutstantial increase, especially when the harbour 
movements are completed. No fixed day for opening dock gates 
is yet named, but it cannot be long deferred. A fine cargo for 
the fourth port in the Channel, Lianelly, left here iast week. 
There was 1700 tons for Bremen. Sink ng by the Llanon, too, is 
about to begin. Altogether, with the great resources of the finest 
anthracite, and the much-needed improvement at docks, a good 
future for the district may be anticipated. 

Large quantities of steel scrap from the great shipbuilding dis- 
trict, Milford, are being used up, I see, at the Upper Forest and 
Worcester-Swansea Tin-plate Works, which are also importing pig 
from Ulverstone, The tin-plate works in most parts of the district 
are busy, especially in the Swansea Valley, «here last week nearly 
57,000 boxes were sent up from Wales. Shipment was limited to 
a little under 45,000 boxes, and the addition of 12,000 to stock, 
making it 170,000 boxes, naturally strengthened the opinion in 
favour of curtailment of make. It is now decided to have a holiday 
at all tin-plate works, one week in December, January, February, 
and March. Comments are loud, in some quarters favourable, and 
in others condemnatory. The natural, and according to sound 
economic law, correction of over production is that the weaker go 
to the wall. Hitherto the stop-week p!an has not been satisfactory 
in the Swansea district, but makers appear resolute in trying it 


ain. 

Llanelly is suffericg in the same way as Swansea from over-pro- 
duction. Briton Ferry make continues large, and the imports to 
that district of Spanish ore have been considerable. In the 
Swansea Valley the Midland Works are again in full swing, after a 
month’s stoppage. Tin bars are not in such free demand, and 
makers regard the stoppage as likely to tell, not only in the district, 
but also upon the Hill works. 

My reference to the substantial railway orders in hand was 
endorsed on Saturday by the despatch of tons, with railway 
materia], from Cardiff to Topolobambo, and important consign- 
ments on Great Western Railway account from Newport, Mon. 
The railway management is advertising for 10,000 tons bull-headed 
rails, an indication that New Year prospects for re-laying and 
extension are likely. 

The tone of trade in iron and steel, as indicated on Change at 
Swansea this week, was not encouraging as regards future busi- 
ness, <A large general demand in addition to rails is necessary to 
keep the great works in good going order, and it was stated on 
Change that, in the matter of merchant bar, orders held are nearly 
completed, and new ones are not coming in. This, and weakness 
in tin-bar, will tell. 

The pig iron market remains weak, and I have again to note the 
prevalence of lower prices. Glasgow pig iron warrants are now 
at 53s. 10d. month cash buyers. Last week, after sustaining a 
drop, it was 55s. Middlesbrough No. 3 is at 51s, 3d. cash; 48s. 6d. 
month, other numbers in proportion. Hematite warrants, 59s. 1d ; 
59s. month, for mixed numbers. Welsh bars, £6; sheet iron and 
steel, £7 12s. 6d. to £7 17s. 6d. Bessemer steel tin-plate bars, 
£4 12s. 6d.; Siemens hest, £415s. Tin-plates, Bessemer steel cokes, 
lls. 9d. to 12s.; Siemens coke finish, ibs. to 12s, 3d.; ternes, per 
double box, 28 by 20 C., 23s. 9d. to 25s 6d.; best charcoal, 13s. t> 


13s. 3d. Big sheets, 6ft. by 3ft. by 30 g. per ton, £9 5s. to £9 7s. 6d.; 


finished black plates, £9 to £9 2s. 6d.; spelter, £19 17s. 6d., 
Me ory in trade expected. 
lock tin, £114 to £113 5s.; lead, £10 17s. 6d.; Copper: Chili 


bars, £50 7s. 6d. to £50 12s. 6d., business good. Iron ore, Rubio, 
14s. 9d. Cardiff and Newport prices, 14s. 6d. to 15s. 6d. 

A marked import of ore from Bilbao took place this week on 
Dowlais and Cyfartbfa account. At the former place the Goat Mill 
has been busy. 

Port Talbot is shipping patent fuel largely to Beyrout. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Very litt'e of interest can be reported from the iron and steel 
market over here, a languid trade only being done in the various 
branches. The tendency ail round is rather downwards, with no 
prospect for an increase in activity ; even those whoare inclined to 
take an optimistic view of — cannot fail to see that a general 
ene is still very far off. 

wing to an increasing reserve among consumers, the inquiry for 
pig iron in Silesia has been very limited upon the week. Also in 
manufactured iron a fall off in demand could be felt, and busi- 
ness ae, both Iccally and on foreign account, has been very 
quiet. 

The pipe mills are moderately well engaged, the Ferrum Joint 
Stock Company securing a large order for pipes for a waterworks 
in Italy. The girder mills, though but weakly occupied, maintain 
their quotations pretty stiffly. At the machine and boiler-raking 
establishments activity continues limited in the extreme, but the 
foundries ‘are in fairly good cccupation. 

The production of pig iron in Silesia was, for October of present 
year, 60,910 t., agaist 57,213 t. in September of present year, and 
against 51,372 t. in Octcber last year. Of the pig iron produced 
in Octoker of present year $688 t. were forge pig, against 
23 651 t. for the same month last year ; 321 t. spiegeleisen, against 
207 t.; 4745 t. Bessemer, against 2817 t.; 17,516 t. basic, against 
17,348 t.; and 5624 t. foundry pig, against 7349 t. in October last 

ear. There are at present 25 blast furnaces in blow in Silesia. 
The total preduction of pig iron in Silesia during the first ten 
months of present year, as compared to the same pericd in the year+ 
before, was as under :— 





Exports in October were 710 t. only, 40 t. Bessemer being sent 
to Russia, 660 t. foundry pig to Austria, and 10 t. foundry pig to 
Roumania. Exports during the first ten months of present year 
were 4891 t., which is hardly 1 per cent. of the make in iron, 

Reductions in price have failed to attract buyers on the Rhenish- 
Westphalian iron market, which remains exceedingly depressed. 
Home inquiry is decreasing from week to week ; foreign contracts 
are still obtainable, but at very low prices only. Scrap iron is in 
poor demand, and has been showing a decidedly weakening 
tendency in prices. The malleable iron trade con'inues moderately 
well engaged, chiefly on foreign account, and quotations have not 
met with any change lately. Girders and sectional iron are languid, 
and the plate and sheet trade is in a very poor condition. Quota- 
tions for plates have not been altered, the Convention having come 
to the conclusion that reductions in price do not lead to an 
improvement in demand, as was shown by the reductions agreed 
7 for sheets. Prices for the latter went down from M. 144 on 

. 137 p.t. last week, but consumers hold back with their orders 
just as much as ever, 

The production of ig iron in Germany, including Luxemburg, 
is statistically stated to have been, for October of present year, 
742,502 t., of which 101,264 t. were forge pig and spiegeleisen, 
32,493 t. Bessemer, 479,346 t. basic, and 129,399 t. foundry pig. 
Output in Septemter of present year was 718,702 t.; in October, 
1901, 645,127 t. were produced. From January Ist to October 31st 
of present year 6,917,737 t. were produced, against 6,516,986 t. for 
the same period the year before, 

From the Germun coal market very favourable accounts are 
coming in, the cold weather of last week having caused the demand 
for house coal to rise quickly. The Silesian coal trade has been 
vigorously engaged, local and foreign demand being very strong. 
Export in coal from Silesia to Austria-Hungary has hardly ever 
before been more animated than during the past few weeks. Here 
and there stocks in coal have already run very low. Pretty much 
the same report can be given of the coal industry in Rhein'and- 
Westphalia, demand having very strongly increased, which is shown 
by the fact that 20,000 t. more are required per day than a few 
months ago. 

Concerning the Austro-Hungarian iron market, the accounts 
given in previous letters can only be repeated this week, because 
there is absolutely no life stirring in the diffierent departments, the 
only event of some importance having been the re-forming of the 
sheet convention. Last year’s total production of the Austrian 
sheet mills was about 600,000 q., that of the Hungarian mills being 
100,000 q. 

Demand is lively, and prices have shown much firmness on the 
Austro-Hungarian coal market. The South Railway has recently 
renewed contracts for the supply of coal with Styrian companies ; 
the requirements of the said railway amount to about 760,000 t. 
The prices fixed are lower than those of last year. Deliveries in 
Bohemian brown coal continue heavy: from November 2nd to 
November 8th of present year, 88,478 t. Bohemian brown coal have 
been delivered, which is 2065 t. more than during the same period 
last year. Elbe shipments, on the other hand, have been decreasing 
from 550 wagons per day to 350 wagons. 

Prices on the whole have been tolerably firm on the French iron 
market, but a lack of fresh work is complained of. In the Centre 
the want of coal is felt particularly keenly, and the works of the 
Haute-Marne are all but indifferently occupied. 

The condition of the Belgian iron trade has been showing some 
improvement upon the week ; the mills are fairly well occupied, 
mostly on small orders for immediate delivery, and prices could be 
fair'y well maintained. 

The Belgian coal market remains very firm and active ; output 

of the pits has been sold till end of March next year. As the 

Westphalian coke convention fixed the price of common blast 

furnace coke on M. 15 p.t. for the first two quarters of 1903, the 

— coke convention will likewise maintain the price of 
f. p.t. 








AMERICAN NOTES. 

(From our own Correspondent.) 
New York, November 26th. 
SEVERAL railroad companies have within a short time advanced 
wages upon their lines. The Pennsylvania was the first to make 
this move, and it was quickly followed by others. It is quite pro- 
bable that quite a number of other systems will fall in line. 
Accompanying this announcement is another announcement of 
more personal interest to shippers—namely, that a number of rail- 
road companies are about to advance freight rates. The Penn- 
sylvania Company has decided to advance rates on January Ist 
from 8 to 10 per cent. on iron and steel products. There will also 
be advances on heavy and cumbersome commodities, such as stone, 
sand, brick, &c. Dressed beef and provisions will be advanced 5 cents 
a 100 Ib. on January Ist. Another increase is coming in grain and 
grain products ; the advance will be 24 cents per 1001b. The 
railroad companies think they are entitled to more money for 
freight service, especially as wages are being advanced and as coal 
and coke are advancing. The Las of rolling stock and Jocomo- 
tive power has been advanced ; in fact, everything entering into 
the construction and operation of rail*ays is now higher than three 
or six months ago, and may probably adva ce still more. This 
advancing tendency embodies certain undesirable features, such as 
a restriction of demand, which has always followed a period of this 
kind. The industries themselves are all crowded, but not much 
new business is coming in, as large consumers are pretty well 
provided, At the same time, requirements are appearing in sight 
calling for much larger delivery in the near future than mills can 
possibly promise. 

A great deal of new railway construction has been announced 
during the past few days throughout the West and South-West. 
The Colorado, Arizona, and Gulf Road will extend from Denver at 
the eastern foot of the Rocky Mountains to San Pedro Harbour in 
Southern California. This is a Gould project, and the total 
capitulisation is placed at 50,000,000 dols. Railroad combinations 
have been obstructed by adverse judicial decisions, and by the 
announced intention of the Government to take strong grounds 
against any further movement in this direction by railway 
managers. Somewhat drastic legislaticn is also contemplated 
with reference to railroads, which will circurscribe the licence 
they have hitherto enjoyed in the matter of fixing freight rates 
and in avoiding the plain intent of the Sherman law. Iron and 
steel furnaces and mills are all strained, and much more business 
could be placed for delivery during the first quarter of the year 
were manufacturers willing and able to accept it. 

Large orders for steel rails have been booked since last week at 
28 dols., and quite a number of orders for girder rails have also 
been placed at 33 dols. to 33-50 dols.; a great deal of trolley line 
construction is now being arranged for, and work will be done as 
soon as the weather permits in the spring. The manufacturers of 
electrical equipment and of equipment of electrical lights are 
overcrowded with work, and a great deal of business is at present 
hanging fire because of the oversold condition of the great electrical 
lante. 
. Building enterprises of all kinds are prispering. In most cities 
there is a demand for more office room, and this leads to the con- 
struction of office buildings of the high sky-scraper type. Railroad 
companies are also making extensive improvements in terminal 
facilities and in building additional lines. The Pennsylvania Com- 
ny is adding a sixth rail along portions of its course, and other 
arge railroad corporations are adding a third, a fourth, and in some 
cases a fifth rail. 
The rush of orders to England and Germany for more material 
has temporarily subsided, but the delay or falling off in orders is 
easily accounted for. There is no present urgent need for material 
from abroad, but conditions are such on this side that requirement 





1902, 1901. 1900. 

Tons Tons. Tons. 

Forge pig .. .. .. .. 207,785 .. 285,°88 832,414 

Spiegeleisen oe awe 4,807 .. 3 390 3,084 

Bessemer giiky 43182 .. 52,666 46 026 

a Me eT 185,226 
Foundry pig and raw 

castings .. .. .. .. 55,896 54,188 52,465 

$64,965 537,392 619,215 


may develop any hour and in very e proportions. Just now 
roads are straining every point to ae Seliverics in order that 


= 


furnaces and mills may reach their maximum production a 


meet their contracts. It may be some time yet before +h; 
will be adjusted, and in the meantime the deftioncy "t trouble 
will be more or less seriously felt. Output 
If the developments of the next three months should ass 
the proportions that they have during the past three m _ 
it will be a very serious matter whether material cay ro 
including all the aid that we can receive from at ’ 
buyers’ wants. 
last week there were twenty idle furnaces in the Mahonj 
Shenango Valleys, and there are no present prospects of a end 
tion. The furnaces owned by the United States Stee] Corporate 
are getting supplies, while independent concerns are jot, N a 
of the valley furnaces are offering any iron. The same difficult, 
of getting coal prevails in Alabama as in Pennsylvania and Ohic 
The coke operators are turning out more coke than ever in th, 
history of the region. Very little relief is expected, 
The next thing wil be a famine in structural iron ; there we 
never a8 many requirements as at this time. There is scarcely ae 
road but what has plans perfected for extensions and expansions of 
one sort or another, allof which call for structural material, Th 
American Bridge Company has contracted an enormous amount ot 
business, and arestill in the market buying to cover work eng 
The railroad companies have instructed their agents to look for 
supply of rails from abroad for next year, but there wil] be 
no haste in closing negotiations of this sort. To all a pear. 
ances, American railroad builders will be obliged to depend ver 
largely upon foreign sources, There is a very active demand na 
old iron and steel rails, but railroad managers still refuse to allow 
much old stock to go out of their bands. The machinery market 
is extremely active, and most all our engineering plants are sold up 
for weeks, and in some cases months ahead. achine tools are 
especially active, 


road, to meet 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market easier for all descriptions of coal. House coal 
for shipment is quiet, owing to the scarcity of tonnage, but inland 
demand is fair. Exports for week ending November 28th :—(Cogl: 
Foreign, 66,656 tons; coastwise, 16,625 tons. Imports for week 
ending December 2nd :—Steel bars, 361 tons ; sleepers, Xc., 2194 
loads ; slates, 200 tons; granite setts, 415 tons ; silver sand, 200 
tons ; pitwood, 2100 loads, 

Coal :—Best steam, 12s. 9d. to 13s.; seconds, 12s. 3d. to 12s, 6d; 
house coal, best, 16s.; dock screenings, 8s. ; colliery small, 
7s. to 7s. 3d. Pig iron: Scotch warrants, 53s, 9d.; hematite 
warrants, 593. 14d. f.o.b. Cumberland prompt ; Middlesbrough, 
No, 3, 49s. 1 Iron ore: Rubio, 14s. 9d.; | Tafna, 15s. 6d, 
Steel: Rails, heavy sections, £5 103. to £6; light ditto, £6 10s, 
to £7 f.o.b. ; Bessemer steel tin-plate bars, £4 12s, 6d. ; Siemens’ 
steel tin-plate bars, £4 15s.; all delivered in the district cash, 
Tin-plates : Bessemer steel coke, lls. 9d. to 12s. ; Siemens—coke 
finish—12s, to 12s, 3d. Pitwood: 19s, 6d. to 19s. 9d., ex ship, 
London Exchange telegrams: Copper, £50 17s. 6d. ; Straits tin, 
£113. Freights steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 





THE GitpertT ARC Lamp Company, Limited, has appointed 
Mr. David Alexander, A.M.I.E.E., of 79, West Regent-street, 
Glasgow, sole agent for Scotland and Ulster. 


WE are informed that on and after Monday last, December Ist, 
the registered offices of the Manchester Motor Transport Company, 
Limited, will be 16, Albert-square, Manchester. 

THE Kérting two-cycle gas engine, for the manufacture of which 
Mather and Platt, Limited, are licencees, was awarded two gold 
medals at the Diisseldorf Ext.ibition, one of these medals going to 
Gebriider Klein for a 700 brake horse-power Kérting engine made 
by them, and the other to the Siegener Maschinenbau Actiengesell- 
schaft for a similar engine of 500 brake horse-power. 

THE American Locomotive Company, 25, Broad-street, New 
York, U.S.A., has opened offices at 26, Victoria-street, West- 
minster. The company is really a confrére of eight United States 
locomotive works, namely, the Schenectady Locomotive Works, 
Brooks Locomotive Works, Pittsburg Locomotive Works, Rich- 
mond Locomotive Works, Cooke omotive Works, Rhode 
Island Looomotive Works, Dickson Locomotive Works, Man- 
chester Locomotive Works. 

Messrs. C. A. PARSONS AND Co., engineers, of Newcastle-on- 
Tyne, bave been successful in securing the order from the Corpora- 
tion of Bristol for the supply, delivery, and erection at the Avon- 
bank Electricity Works of two direct-coupled, single-phase steam 
turbo alternators, each having a normal output capacity of 750 
kilowatts at 2200 volts, and an emergency output of not less than 
950 kilowatts at 2200 volts for three hours. Messrs, C. A. Parsons 
and Co, have also secured the order from the Corporation of Ports- 
mouth for two 500-kilowatts turbo alternators with surface con- 
densers and pumps. 

THE third annual report of the British Westinghouse Electric 
and Manufacturing Company, Limited, for the year ending 
July 31st, 1902, is now in the hands of the shareholders, The profits 
for the year, including the sum brought forward from last year, 
amount to £79,594 11s. 7d. The growth of the company’s business 
is shown by the following figures:—Orders received during the 
year ending July 31st, 1899, £279,000 ; July 31st, 1900, £547,000 ; 
July 31st, 1901, £738,000 ; July 31st, 1902, £932,000 ; and for the 
first four months of this year—viz., since July 31st, 1902—the 
orders received exceed £825,000. This rapid growth of the com- 
pany’s business necessitates an increase of capital, and the directors 
will propose to the shareholders that an additional £200,000 6 per 
cent. preference shares of £5 each shall be created, although it is 
only proposed to issue one-half of such shares at present. Pending 
the completion of the company’s works at Manchester, orders have 
been executed at Pittsburg on terms whereby the British company 
has shared the profit with the American company, but now that 
the Manchester works are completed, and manufacturing opera- 
tions begun there, the whole of the profits will go to the British 
company. A construction depar. ment has recently been organised, 
under the management of Mr. James C. Stewart, to carry out 
building and general construction, thus enabling the company to 
undertake the complete installation of large railway, power, and 
lighting plant. Among important contracts obtained in the past 
year by the company are those with the Metropolitan District 
Railway Company, the Metropolitan Railway Company, the Clyde 
Valley Electrical Power Company, the London United Tramways 
Company, Limited, the Baths Tramways Company, Limited, 
Exeter Corporation, Newcastle Corporation, Swansea Corporation. 








GLascow TECHNICAL COLLEGE ScigntTI¥IC SocreTy.—At a meet” 
ing of this Society, held on the 29th ult., Mr. C. P. Hogg, M. Inst’ 
C,E., presiding, Mr. James W. Peck, M.A., A.G.J.C., read a paper 
on ‘The Potentiometer.” Describing, first, a simple form of the 
potentiometer, he proceeded to give in detail the modern perfected 
arrangement, and treated of the measurement of low and of 
moderate electromotive force, current, and resistance, and showed 
the application to the standardising of¥ voltmeters end other 
engineering appliances. In a consideration of the various types 
of potentiometers he dealt with that of Crompton, Nalder, and 
Elliot, and gave particulars of potentiometer methods of standard- 
ising thermo junctions. In the discussion which followed, Pro- 
fessor Gray, of Glasgow University ; Mr. H. A. Mavor, Dr. Muir, 





and others took part. 





Id 
to 
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THE PATENT JOURNAL. 
rom * Illustrated 0, Journal 
Condensed from The ents.” tas . Fournal of 
Application for Letters Patent. 
inventions have been ‘communicated ” the 


+? Lapel address of the communicating party are 


printed in italics. 

18th November, 1902. 
5,300, VATS fur FeERMENTING Purposes, A. Weber, 
ee oun Marks.—(E. Marie, 


France) oaDING Sips’ Carcogs, A. Mullan, 


2 
Brakes, G. C, 


ndon. : 
lo Decomposition of CaLoriIpEs, A. Corrado, 


don. 
95,354. ELECTROLYTIC TREATMENT of Liguips, A. 
p 


Corrado, I ondon. 
ExpLosion Esornes, Willans and Robinson, 


%,smnited, K. J. McMullen, and M, H. Robinson, 
n. 

25, 356. Raut way Pornts, J. Leighton and R Hacking, 
London. 

95957, CAMERAS, J. D. Garfield and G. Bernard, 


don. 
wae. ae Woot Macuings, W. H. Wheatley.—(P. 
Lauritzen, Denmark.) 
95,359. ADJUSTABLE 
London. P 
95,360. Books fur Kegprsa Accounts, M. Chabran, 
ndun. 
ain Ad xa, A. Pellissier, London. 
95,362, VARNISHING the Instpx of Casks, M D Kriimer, 
London. 
95,363. PADDLE WHEELS, A. J. Boult.—(2 H. H. Gottlebe, 
Germany. 
95,304. Warprinc Macuines for Cagam, A, Barth, 
London. : 
95,365. Jomnt, O. O. Wichmann and L. W. Lehmann, 
London. 
95,366. IvpicaToRS for Stkam Enatnrs, G. Cipollina, 
London. 
Reaucators for Fornacss, C. 


Book Sranp, R. B. Moore, 


95,387. Boettiger, 
London. 

95,368. TROLLEY - WHEEL CONTROLLER, T. Wilson, 
Devonport. 


19th November, 1902. 


95,369. Wire Catcuer, H. F. Hill, London. 

25,370. Benpinc Torgs, A. Theuerkauf, Diisseldorf, 
Germany. 

95,371. WoRKING PoRTABLE Fire Enoines, W. R. B. 
Lockie.—(R. Lefebvre and La Société A. Thirion et 
Fils, France ) 

95.372. Fastenrnas for JEwet Cases, H. W. Taylor, 
Birmingham. 

95,373. ATracHtNa Door Kwoss, E. V. Bailey, B'r- 
mingham. 

25.374. PeaventinG Cars from Sipe-siirrina, W. D. 
Sainsbury, Dublin. 

95,375. TrEatING GoLD Sorutioys, A H. Allen, Shef- 
field. 

$5.876. HeaLp3 for Looma, T. Eals and C. Chilton, 
Br «ford. 

95,377. Arc Lames, J. W. Bowley and A. Walters, 
Manchester. 

25,878 Metal Boxes, W. H. and B. H. Jones, Wolver- 


hampton. 
25,379. Locxive Rattway Carriuce Doors, G. H. 
Pears n, D. R. Green, W. W. Hicks, and G. E. Hart, 


Hull. 

25,880. Heat Exotnes, A. C. Brown, London. 

25,38L. Paps fur Ripino Sapvies, &c, T. 
London. 

25,382. Pina-Pona Net, F. Jukes, Minchinhampton, 
Gloucestershire. 

£5,383. Pipe and Croarrrre Hotvgr, G. F. Harnden, 
London. 


W. Hill, 


25 884. Saoz Brakes for Motor Veuicies, J. Izett, 
Glasgow. 

25,885. AetirictaL Stone for Scourine, A. 8. Gordon 
Glasgow. 


25,386. FoLpInG Bany Cars, &c., J. Hill, Birming- 


m 
25,887. PorsE, P. Pepper and Sons, Limited, and J. 
W. Robathan, Birmingham. 
25,388. FLy-wHeEets for Motors, W. 8. Freeman, 


London. 

25,389. Scnoot States, C. R. Hullah, Horwich, 
Lancs. 

25,390, Wrrtne the Epcss of Metatwarg, W. A. Read, 
Liverpool, 


25,391. Securtna Hanpies of Brooms, R. Graydon, 
Huddersfield. 

25,392. Brusngs for CLeanino Teera, D. M. Gray, Bir- 
mingham. 

25,398. Frrg-LicuTeR, C. Lillicoap, Swansea, 

25,394. CoIN-DELIVERING Devices, E. Janik, Man- 
chester. 

_ Device for Carryinc Coat, E. Bennis, Man- 
chester, 

25,396. SupportinG Frame for ELevators, E. Bennis, 
Manchester. 

a Krys, J. and T. 8. Briggs, Man- 
chester, 

25,398, Loom Sautties, W. Lobban and T. Moore, 
Manchester. 

25,399, Macuinks for Inonina Purposss, T. Bradford, 
Manchester. 

25,400. Puttey for Bett Drivina, R. 8. Osborne, 
Lincoln, 

25,401. Makino Sree. from Iron Org, 8. Willington, 
London. 

mee eeeee Povcngs and Baas, E. A. Jeffreys, 

ondon. 

25,403, TYPEWRITING Macutnas, H. Jarvis and Jarvis 
_Typewriter and Tabulator Company, London. 

25,404, TaBLEs and SHow-casgs, F. F. Loeper, Dresden, 
Germany. 

25,405. BRusHING Bricks, J. Holroyd and R. Bond, 
London. 

25,406, Vicr, F. Rose, Paris. 

25,407. Dravant ExccupeEr for Doors, E. H. Whiting, 
London, 

25,408. Caps, W. Ludski, London, 

25,409. RapraTors and Liqurp Coougrs, H. R. Greiner, 
London, 

25,410, VesseLs for Drinkina Porposss, J. N. Masters, 
si London, 

25,411, Tennis Rackets, F. H. Ayres and C. E. Day, 
_London, 

25,412, Percussion Foss, F. M. Hale and J. B. Reavil, 
_London. 

25.413, LOWERING CARRIAGE WINDows, W. F. Williams, 

? London. 

25,414. INTERNAL ComBusTION Enorngs, G. Burnett, 
London. 

25,415, Ratts for Ligat Ratways, D. Nicholson, 
London, 


25,416, Stoves for Cooxina Purposgs, J. Green 
—S oe Green and Co., Ecclesfield, Limited, 


ndon, 

25,417. CYCLE-DRIVING MECHANISM, A. Oleszkiewicz, 
: London, 

25,418. Mecwanism for PHonoarapus, C. 
‘ London, 

5,419, Garrers, J. T. Humphrey, London. 
25,420, Sta GENERATORS, C. B Allen, J. McKnight, 

and J. Anderson, London, 
25,421, Motor Cycxzs, 8. R. Batson, London. 


25, 


5,422. COIN-FREED GALVANIC MacHINK, F. Atkinson, 


Below, 


: London, 
—— Brusues for CLEantna Paint, G, F. Restall, 


I on, 
25,494, APPARATUS for WasHIna FLoors, J. E. Gee, 
m1 


ndon, 
lA 
eo for CARBURETTING Gas, J, Grzybowski, 





25,426. Preasinc Irons, P. J., C. F., and J. A. Hard- 
ing and G. R. Phipps, London. 

25,427. Ececrric Lamps, A. Graham.—(M. Casabona, 
y/ 


taly. 

25,428. Topacco Pipgs, G. F. Eich, jun., London. 

25, poet ManvuractTureE of Bricks, J. E. Kirkpatrick, 

mdon, 

25,480. Prorective Banp for Tires, V. K. Khan, 
London, 

25.431. Vent for Barres. C. Smith, London, 

25.482. VARIABLE-SPRED Gear for CyciEes, C. Smith, 
London. 

25,433. REVERBERATORY 
ng fe 

25,484. Puptic Posta, Lock-poxes, A. J. Lambert, 
London. 

25,485. Evecrric Tetscrapny, P. O'Neil, London. 

21,436. InTeRRUPTERS, F. L. Muirhead and J. Parr, 
London. 

25,437. Manuracture of Sprrit, R. ©. Scott, London. 

25,438. Purirvine Sprrit, R. C. Scott, London. 

25,439. Lamps, J. Danischevski and A Meissner, 
London. 

25,440. MeTtat Press, H. H. Lake.—(F. Krupp Gruson- 
werk, Germany.) 


Furnaces, J. Armstrong, 


25.441. Exvxecrriciry Merers, C. W. G. Little, 
London. 
25,442. Sgconpary Evxecrropes for ELEecTRoLYTIC 


Apparatus, P. Imhoff and The United Alkali Com- 
pany, Limited, London. 

25,443. Printinac Puorocrapns, A. Cleaver, Burgess 
Bill, Sussex. 

25.444. Winpina Devices for Crockxs, H. Cohen, 
London. 

25,445. Gas Lionrer, H. H. Lake.-—(C. F. A. Kuihl- 
mann. Germany.) 

25 446. Sranps for Bicycigs, &c., J. L. H. Thomas, 
London. 

25,447. Davick for CLosisc Poncrurss in Tires, A 
J. Boult.—(@. Tupinier and Baron R. P. de Sennevoy, 
France.) 

20th November, 1902. 

25,448. PenpuLom Mitts, J. Wlistenhéfer, Barmen, 
Germany. 

25,449. Vatve for Deer Sarr Pumps, D. 
Merthyr Tydvil. 

25,450. AepaRaTus for REcoRDING Time, J. F. Crowley, 

OK, 

25,451. MANUFACTURING ARTIFICIAL Stong, P. H. Baily, 
London. 

25,452, PaRtourR AssocIaTION FootsBaLt, R. Boyce, 


James, 


mdon. 

25,453. FLUID-PRESSURE Brake Davice, A. Kayteyn, 
Londen. 

25,454. ProtectiInc TramcarR Passencers from Rar, 
D. Agnew, Egremont, Cheshire. 

25,455. Spggp Sionaxs for Cars, J. M. Lockerbie, Bir- 
mipgham. 

25,456 Srgam TRAWLER's WincH Barre, J. and H. 
Gibbins, Bull. 

25,457. Sarp’s TeLy-Tacg, J. Fullerand A. C. Leicester, 
Liverpool. 

458. : eae for Waris of Tramcars, J. Oliver, 

rists 1. 

25,459. Be_t-sHirTinc Mecuanism, J. L. 
May: chester. 

25.460. Device for Carc kno Fargs, J. J. Hargreaves, 
Bradford. 

25,461. Smueker’s Tonacco Pipe, J. W. Butterfield, 
Darwen, Lancs. 

25,462 Hor-water Borers, &, G. Cotton, Man- 
chester. 

25,463. Saoor Fire-EscaPés, 8. Simpson, Manchester. 

a. Movake TarGutT for ARTILLERY, W. L. White, 

ull. 
25,465, Bexpino Tuses, H. and F. J, Norris, Birming- 


25 








Rushton, 


m. 

25,466. Rim Brakes for Motor Cars, F. R. Baker, 
Leamington. 

25,467. Cyc Lamp Carpigr, F. J. Smith, Droitwich, 
Worcestershire. 


25,468 Stanp for Moror Bicycigs, A. C. Davison 
London. 

25.469. Drivixc Mecuanism for Toors, J. Parrow, 
Glasgow. 


25,470. Hanoine Pictures, G. A. B. Livesay, Park- 
stone, Dorsetshire. 

25,471 Wert Forks for Power Looms, W. A. Muertin, 
Manchester. 

25,472. Tires, 8S. T. Richardson and R. Price, Bir- 
mingham. 

25,478. Benptinc Waert Ris, 8. T. Richardson and 
R. Price, Birmingham. 

25,474. Nozzcgs of Hose Prpss, P. Rostron and W. W. 
Cooney, Manchester. 

25,475. AceTYLENE Gas GgngRator, W. H. Baylis, 
Cardiff. 

25,476. So_pter Game, E. L. Roberts, St. Leonards-on- 
Sea, Sussex. 

25,477. Canpuretrers, W. A. Taylor, Coventry. 

25,478. ARRESTING the MoTIoN of NaVIGABLE VESSELS, 
J. Nicholas and E. C. Evans, Waterloo, near Liver- 


pool. 

25.479. Gas Fires, H. Tee, Liverpool. 

25,480. Tits, W. Holder, Liverpool. 

25,481. Basy Carriacgs and Mat Carts, H. V. Baker, 
London. 

25,482. Reversine Gear for Motors, W. Ellerton, 
Manchester. 

25,483. Dry Seats for Taamcars, A. Hutchinson, Man- 
chester. 

25.484. Wire Natzs, A. Latham, G. T. Fuery, and H. 
E. Fuller, Birmingham. 

25,485. Covers of Pneumatic Tires, G. Boardman, 
Birmingham. 

25,486. Horsz Ripina Nappies, A. C. Russell, Bir- 
mingham. 

25,487. Girpers, J. and W. M. Burdon, Glasgow. 


25,488. Srop Motion of Looms, H. Griinvoge’, 
Glasgow. 

25 489. Ho _prrs for Gas Burners, E. Soutter, Bir- 
mingham. 


25,490. Locks for Strona Rooms, H. R, Autcliff, Bir- 
mingham. 

25,491. Too. for BLockine Meta.s, J. Kershaw, Man- 
chester. 

25,492, Testina Lusricants, H. V, Blake, Accrington, 

nes, 

25493. Horses’ Barpies, H. M. Maxwell, London. 

25,494. SypHon Heap, A. O. Sargeaunt, London. 

25,495. Tonacco Pipes, A. Tanovsky and B. Reinauer, 
London. 

25,496. Covers of Cookina VessELs, A. Zempliner, 
London. 

25,497. MouLpina PLastic Mareriats, A. Zempliner, 
London. 

25,498. ORNAMENTING Enns of Starr Rops, G. B. Birch, 
Birmingham. 

25,4.9. MmasuRING DispLAcEMENT of Suips, G. C. Topp, 
London. 

25,500. ELectric INCANDESCENT Lamps, G. Hookham, 
London. 

25,501. Knitrine Macuines, J. Wardall, London. 

25,502. Fastenine for Press Buttons, I. Kleinmann, 
Berlin, N.O. 

25,508. CLEANER of Lampwicks, H. Ammann, Charlton, 

en 

25,504. MBAT-CUTTING MACHINES, 
London. 

25,505. Stanat Lamps for Rattways, W. Pearce, 


G. Sengelaub, 


mdaon,. 
25,506. Sprina and Penci. Ho.tper, T. Rcberts, 
London. 
25,507. Moron Cyotes, F. Easom and J. Savsom, 
London. 
25,508. Timz Inpicator for Cycies, R. 8. Trueman 
and A. Manby, London. 
25,509. Dentat Appliance, R. Lamb, London. 
25,510. Fountatn Pgns, J. A. O. Cole, London. 
25,511. Brush Howpers for Dynamos, C, B., and W. 
Zabel, London. 
25, pat Macuings for Suapine BoTrLe Necks, B. Grau, 
mdon. 





25,513. SIGNAL-TRANSMITTING AppaRaTus, E. M. Pet- 
zold, London. 
25,514. Vatves for Enoines, H. Moran and R. P. L. 
Fraser, London. 
5 Stays for Szcurinc Doors, C. Portmann, 
on. 


25,516. NON-REFILL4BLE Bortizs, A Soutter, London. 
25,517. Bert Driving Mecuanism, H. Tattersall, 


ndon. 
25,518. RecomL-opeRaTED SMALL ARMs, P. Mauser, 


mdon. 

25,519. TELEPHONIC APPARATUS, D. Cosri, London. 

25,520. Brakes, W. C. Mitchell and M. Cummins, 
London. 

—_— Kyeg-cap, A. W. Ware, Shinfield, near Read- 


ng. 

25,522. DiscHARGING StorackE Batrerizs, Crompton 
and Co., Limited. and J. R. MacIntosh, London. 

25,528. Makino Paper Baos, La Société Francaise 
de Fabrication Mécanique des Sacs Ecornés en 
Papier, London. 

25,524. Arc Lamps, La Société G. et P. de Mestral, 
London. 

25,525, ADJUsTaBLE Bracket for SHEtvss, A. P, Towl, 


mdon. 

25 526. Case for Instruments, J. W. Record and H. E. 
Trent, London. 

25,527. ConstructinG Fo.pine Sgat, D. Loewenstein, 
London. 

25,528. Fry Trap?, E Potter, Kingston-on-Thames. 

25.529. Trays for Tospacco Asn, A. Holmstrim, 
London. 

25,530. Trimminc Kyives of Linotypk MacHInes, 
W. G. Lock and J. Broadhouse, jun , London. 

25,531. Printing Macuine Roiiers, E. T. Cleothero, 
London. 

25,532, Racquet Paess, E. L Barry, London. 

25,(33. Fixtinc Nets of TaBie Tennis, B. L. Vulliamy, 
London. 

25,534. Apparatus for Hoipine Tickers, W. H. Lass, 


mdon. 
25,535. SappLe Pitiars for Cycizs, H. A. Shelton, 
London. 
25,536. Toracco Prpgs, R. Preece, London. 
25,537. Saucepans, H. C. Gould, London. 
25,538. Hegt Paps for Boots and Sxogs, W. J. Green, 


ndon. 
25,539. Crosine Sacks, J. J. Crosfield and K. E. Markel, 
iverpool. 

25,540. Expiosives, J. Wetter. —(The Westfiilisch- 
Anhaltische Sprengstoff- Aktiengesellschajt, Germany.) 

25,541. Macuings for Pianine Woop, C. Hawkes, 
London. 

25,542. SupporTiInG WaGon Suarts, A. G. Scammell, 


mdon. 
25,543. Nuon-conpctcTIvVE Pipe Cover, G. A. Herdman, 


ndon. 
25.544. Rerarnixc Device for Bicycigs, O. Baker, 

London. 
25,545. FasTenines for Wispow Sasugs, J. Phillips, 

London. 


25 546. INcANDESCENT ELEcTRic Lamp, G. E. Battye, 
London. 

25,547. Furnaces, H. Howitzke, London. 

25,548. Cammnerys, J. Perry, London. 

25,549. Brosnes, R. Thomas, London. 

25,550. Apparatus for Fastentna Doors, E. Beseler, 
London. 

25,551. Brresainac Kwnirrep Goops, D. J. Oram, 


mdon. 
25,552. Boxes for Hotpinc Matcues, C. Graepel, 


London. 

25,558. CENTRIFUGAL Separators, O. Ohlsson, 
London. 

25,554. Evecrric Contacts, C. de Kandé, London. 

25,555. Drawine Lines on CLotH, A. Bourges, 
London. 

25,556. Maktno Casein, O. Eberhard and O. Mierisch, 


ndon. 

25,557. Propuctne Tension in Meta SKELETONS, 0. 

Ruhl, London. 
21st November, 1902. 

25,558. Wurspines for CoMPENSATED A£YNCHRONOUS 
Macuines, O. S. Bragstad and T. L. la Cour, Baden, 
Germany. 

25.559. Matca Box Hoxipgr, W. J. Player, Twicken- 
ham. 

25,560. Propucer Gas Piant, J. Robson, Sunder- 

d 


nd. 

25,561. Dgstcn for Post-carps, P. A. Baker, Buck- 
hurst Hill, Essex. 

25,562. Pap for Heetsof Boots, A. T. Eardley, Stock- 


rt. 
25/563. Device for Testina Eyesicut, E. Liddle, 
Stockton-on-Tees. 
25,564. GuLLey Traps, R. H. Brown, Manchester. 
25,565. Bune Firrines for Cass, H. Medway, South- 


ampton. 

25,566. INTERNAL ComBUSTION Motors, A. Craig, 
Coventry. 

25.567. Brakes for VeLocipmpgs, V. and P. Riley, 


Coventry. 

25,568. APPARATUS for PoLIsHING Twink, H. Becker, 
Manchester. 

25,569. MaKING ARTIFICIAL Stong, J. Fielding, Glou 
cester. 

25,570. TRimMinG Arc Lamps, 8., W.,and J. Rawlinson, 
Balifax. 

25,571. Drivisc Waxes for Motor Cycies, W. A. 
Lloyds Cycle Fittings, Limited, and C. Tunstall, 
Birmingham. 

25,572. Castors for Bepstgaps, Hoskins and Sewell, 
Limited, and J. W. Lawrence, Birmingham. 

25,573. Stoppers for Hot-waTeR Botr.ss, A. J. Purser, 
Birmingham. 

25,574. Lips for Cooxine Urensiis, J. H. B. Denison 
and T. Keeff, Stockton-on-Tees. 

25,575. Manuracturg of Coxe, J. T. Key, Fence- 
houses, Co, Durham. 

25,576. ELectric CURRENT Mersrs, H. V. Kramer and 
Co.and E. H. and A. Horstmann, Bath. 

25,577. TREATMENT of Sirk Yarns, A. Simpson, 
London. 

25.578. ELEecTrRIcAL Measurinc InsTRUMENTS, A. C. 
Heap, Lewisham, Kent. 

25.579. Satps’ WaTER-cLosEts, J. Shanks, Glasgow. 

25,580. Braxgs for Cyciges, R. Kemp, Nottingham. 

25,581. Doors for RatLway Wacons, G. T. Heald and 
W. Wentworth, Bristol. 

25,582. Mingrs’ Lamps, W. Patterson and H. M. Darrah, 
Manchester. 

25,583, CaRRtacEs of Sprnnine “‘ Mower," J. Kershaw, 
Manchester. 

25,584. ManuFractuRE of Cutoratss, R. Threlfall and 
G. E. Wilson, Birmingham. 

25,585. LaTrings, D. Barclay, jun., Glasgow. 

25,586. ELectric TRamcars, G., H., and W. Dickinson, 
Huddersfield. 

25,587. Curr for Smoky Cuimyeys, J. Miller and W. 
Wye, Leicester. 

25,588. Tenston Device for Yarn, J. Kershaw, Man- 
chester. 

25,589. New Game of TaBLE Rvuapy, R. Paterson, 


G Ww. 

25,590. ExtracTinc TrEES from the Grounp, M. 
Ryder, London. 

25,591. Stups for Horsgs’ Saozs, H. Bilsborough, 
Manchester. 

25.592. PREPARING Fipres for Sprnnino, J. L. Rushton, 
Manchester. 

25,598. Devicr for CaLsomiIninc Watts, G. Lind, 
Berlin. 

25,594. The NasauPHong, A. R. Grierson, Liverpool. 

25,595. Fastentncs for Lecames, &c., H. Roberts, 
London. 

25,596. Baa, R. Moeller and M. Lorenz, London. 

25,597. Mrxina Concrete, A. E. Carey and E, Latham, 


ndon. 
25. ee Automatic Car CoupLers, T. F. Melanson, 
ndon, 
25,599. Antmau Yoxgs, C. N. Trooien, London. 
25,600. Fotpinc Tastes, E, P. Van Alstyne, jun., 
London. 





25,601. The Caain-anmour Tire Cover, V. Percy- 
Smith, London. 

25,602, The WaTsr Bicycir, V. Percy-Smith, London. 

25,603. HigH-pREssURE BorLers for Fire-crates, W. 


* 

25,604. Oven for Bakinc Pastry, &c., A. Hobson, 
London. 

25,605. Harr-curLING Devic, A. Morelle, London. 

25,606. Carson Hoipgr for Arc Lamps, W. C. Jeapes, 
London. 

25,607. ManuracturgE of Nitric Actir, R. J. Friswell, 

mdon. 

25,608. Fastentne of Harr Siipes, W. Baker, London, 

25,609. Cigarette Maker, &c., W. R. Hamper, 
London, 

25,610. Smoke Consumers, J. W. Johnson, London. 

25,611. Apparatus for CLEANING GARMENTS, W. Har- 
bough, London. 

25,612. SunFactnc Materiat for Stoneworktxe, W. 
Faweett, jun., London. 

25,618. Apparatus for Purposgs of AMUSEMENT, E. C. 
Boyce, London. 

25,614. Vatve for Vacuum Pumps, G. P. Skipworth, 
London, 

25,615. PLovesinec Macuinery, F. L. Bowen, London. 

25,616. Mup-cuarps for Wuerts, H. T. Stephens, 
London. 

25,617. Dums-BELLs, W. B. Harkness, London. 

25,618. Heet fur Boots and SHogs, A. F. Spencer, 
London. 

25,619. Moror Cycugs, J. W. Meijer, London. 

25 620. WaTeR-puRIFYING Macuing, C. Tuckfield, E. 
Molesey, Surrey. 

25,621. Sipg Sapp.Es, B. S. Weston and H. 8. Wilton, 
London. 

25,622. Copyrne Barus, J. M. Nicholas, London. 

25,623. Cycies, G. P. Mills London. 

25,624. Puayinc ParLour Crogugt, A. P. T. Tully, 

mdon. 

25,625. ELECTRIC PIANOFORTE Prayer, A. G. Douglas, 

mdon. 

25,626. Buiiget, 8S. Danks.—(J. P. Millington, New 
Zealand.) 

25,627. CARBURETTERS, R. Chambers and A. I. B. and 
A. I. Maxfield, Birmingham. 

25,628. CONTROLLING MgcHanisM for Motor CyYCcLEs, 
R. Chambers and A. I. B. and A. I. Maxfield, Bir- 
mingham, 

25,629. IntgRNAL ComBustion Motors, R. Chambers 
and A. I. B. and A. I. Maxfield, Birmingham. 

25 630. SoLipiFicaTion of VecETABLE Matter, P. P. 
Harvey and C. Sureties, London. 

25,631. HAaNp-woRKED Brakes for VLOCIPEDES, 
&c , Rudge-Whitworth, Limited, and J. V. Pugh, 
London. 

25,632. Prepaymext ELecrric Merers, C. O. Bastian, 


London. 
25,633. PLatz Houpgr, G. Donat and W. H. Street, 


ndon. 

25,684. Toy, H. Nott, R. G. Blackie, and A. V. L. 
Dennys, London. 

25 685. Meat TenpErERs, F. M. Robinson, London. 

25,636. Pipgs, R. N. Barger, London. 

25,637. Propucinc AERATED Waters, W. Lee and W. 
A. McMurray, Glasgow. 

25,638. PHOTOGRAPHING by ARTIFICIAL Lieut, O. Asch, 
Dundee. 

25,639. TRANSPORTING AppaRaTus, C. H. Butler and 
G W. MeNear, jun., London. 

25,640. WeaTHER ScreeEws, A. Dunhill, London. 

25,641. Lapigs’ Breast Support, KE. Crumplin, Ports- 
mouth. 

25,642. a Creaner for Pipgs, A. J. Kerr, 
Liv. 

25,643. FLUID-PRESSURE Rotary Enaines, J. A. Tor- 
rens, London. 

25,644. ConnEctiIne Suarts, S. Brotherhood and C. W. 
Bryant, London. 

25,645. Macuines for InsertTInG AppREss Forms in 
Sreips of Sa1p Forms, H. H. Lake.—(G. L. Richards, 
United States.) 

25,646. Boats, F. J. Marey, London. 

25.647. Dippinc ARTicLEs into Liquips, B. J. Day, 
London. 

25,648. Cotron Gains, F. W. Howorth.—(7. W. Prior, 
United States ) 

25,649. Vacuum Prmps, E. B. Donkin and F. Clench, 


mdon. 
25,650. APPLIANCE for Partour Game, E. J. Payre, 


nm. 

25,651. MaGazing PuxotTocRaPHic CaMERAS, M, 
Reichert, London. 

25,652. CoIN-FREED Apparatus, G. B. du Coteau, 


mdon. 

25,658. Drytmnc InsuLaTiInGc VaRNisHES, R. F. W. 
Smith, London. 

25,654. Piano Prayers, C. Warren, London. 

25,655. Hex Pieces for Boots and SHors, L. Eckhardt, 
London. 

25,656. Macuinges for Mountinc AppREss Forms in 
Srrips, H. H. Lake.—(G. L. Richards, United States.) 

25,657. Freszuxc Tanks, C. W. Vollman, London. 

25,658. WIRELESs TELEGRAPHY APPARATUS, Marconi’s 
Wireless Telegraph Company, Limited, and C. 8. 
Franklin, London. 

25 659. InstRuMENT for THREADING Warps into the 
Guipe Eyes of Lack Macuings, A. Stone, London. 

25,660. Mera. Casks, E. Channing, London. 

25,661. RarLway VEHICLE CoupLines, L. M. Orosz and 
B. Garai, London. 

25,662. Drawers of Cantnets and Bureaus, M. A. 
Kennedy, London. 

25,663, SHEET-FEEDING Macuines, R. Haddan.—{7h« 
American Paper Feeder Company, United States.) 

25,664. BeLt Suirrers for TRANSMISSION GEARING, K. 
J. Kuyk, London. 

25,665. Knitrgp Heap Coverines, G. Padmore, jun , 
London. 

25,666. GotF Batts, G. E. Heyl-Dia, Liverpool. 

25,667. Rest Boxes for the Foor of VENTILATING 
Pipgs for Dramns, C. H. Edwards and F, Wright, 
Liverpool. 

25,668. Gas BrackgTs for Bakers’ Ovens, T. Gillard, 

iv 
25,669. Firg-gscapgs, W. H. Porter, jun., London. 
25,670. TREATING WATER for BortERs, G. G. Hepburn, 


London. 
25,671. SwiTcHING ARRANGEMENTS, O. Renneit, 
London. 
25,672. Feepinc Macuines, H. H. Lake. —-(@. L. 


Richards, United States.) 

25,678. ADMINISTERING ANA#STHETICS, 
London. 

25,674. INcANDEscENT Gas Licut, R. Mewes and M. 
Scharfberg, London. 

25,675. RENOVATING PHONOGRAPH RECORD CYLINDERS, 
R. Nelles, London. 

22nd November, 1902. 
25,676. CLEANSING Liquip for ANIMAL Fiprgs, R. M. 


Scott, London. 
25,677. Sanitary Towgis, E. M. Thomas, Ascot, 


J. Lobjois, 


jerks, 

25,678. HypopErmic Syrineg, J. R. Ratcliffe, Moseley, 
Worcesters 

25,679. Pottgys for BAND-DRIVEN MoToR VEHICLES, 
W. Horsfield, Bradford. 

25,680. Ciips for SHUTTLES with Looss Pres, J. Wad- 
dington, Bradford. 
25,681. Wert Tension Davice for Wkavine SHUTTLES, 
. Charnock, J. Tilley, and A. Nutter, Bradford. 
25,682. Wgavine Suutties, J. Charnock, J. Tilley, and 
A. Nutter, Bradford. 

25,688. Compounps of ALumINA, H. Spence and P. 
Spence and Sons, Limited, Manchester. 

25,684. See-saw, J. A. B, Dennison and T. Keeff, Stock- 


25,685. Coat Hosts, G. H. Baxter, Glasgow. 

25,686. VaporaTion of Liquips, J. Hargreaves, Farn- 
worth-in-Widnes, Lancs. 

25,687. SADDLE SurEtps, T. W. Hill, London. 

25,688. AMBULANCE Cask, R. W. Winter, Hull. 

25,689. FounTAIN or RESERVOIR PENHOLDER, W. Smith, 


Bristol. 
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25,690. Rerricgrators for Fisuinc Vessgxs, J. and J. 
A. Duthie, Aberdeen. 

25,691. NompBer Optarner, R. E. Wrightson and A. B. 
Davis. Birmingham. 

25,692. Stups, T. Morton and J. H. Crowder, Bir- 


mingham. 
—_— CusHion for Crutcu, T. Youngand W. Bratton, 
t 


fast. 
25,694. Watcugs, T. T. Russell, Liverpool. 
25,695. Warp Stop Motions for Looms, W. R. Stitt, 
Manchester. 
25,696. ne for Ivcanpgscenxt Licut’, C. W. Carter, 


iv: 
25,697. ol R. Cochrane, jun., and A. White, Glas- 
gow. 
| Smoke Consumer, G. Hales and W. L. White, 
uw 


25,699. An Exectricat Corr, J. F. Burger, Glasgow. 

25,700. SLasutne or Strikine Lease Comps used in the 
Srztnec of Warp Yarns, T. Pickles and J. W. Smith, 
Manchester. 

25,701. Hose Prez Coup.ines, H. Tolley and H. Causer, 
Birmingham. 

25,702. Macuings for Bunpiina Woop, A. Barron, 
Leicester. 

7. Hor Water Crrcucatine Borter, J. D. Prior, 


ng! é 
25,704. Srups for JEwE.uEry, 8. Johnstone, Birming- 


25,705. Hex Paps for Boots, J. Holden, Burnley. 
25,706. Means for Securrne Trousers, J. F. Dixcn, 


25,707. FENDER Keres, B. Addicot and G. Holland, 
Birmi 


ngham. 
25,708. Cisrgrn Batt Vatvs, C. L. and A. J. Lehman, 
West Croydon, Surrey. 
25,709. Rotter Berarras, A. C. Stilson, Glasgow. 
25, pow Crosinc Winpows, R. Hodges and J. H. Watson, 
mndon. 
25,711. ALTERNATING CURRENT Macurng, O. 8. Bragstad 
and T. la Cour, Baden, Germ iny. 
~—. Pomps, W. H. Watkinson, Crookston, Renfrew- 
shire, 
25,713. Manuracturine Gasgs, J. B. de Alzugaray, 
London. 
25,714. Fotpgr for Cirosmre Topss, H. W. Herbst, 


ndon. 
25,715. Saoz Top Preces, W. Barber and F. H. Kay, 

London. 
25,716. WaTER-TUBE Steam Borers, P. J. Sweeney, 


ndon. 
—, Canister for PREsERVING Foops, A. I. Pocock, 
mdon. 
25,718. Cycrg Braxgs, T. Pilling, London. 
25,719. Smevina Parnt, T. E. Roscoe and W. Unsworth, 
London. 
25,720. Lamp, G. Polkey, Birmingham. 
25,721. Tope Compressors, G. J. Seabury, Birming- 


95,722. GARMENTS for Motorists, J. W. Lovegrove, 


ndon. 
25,723. Propgiuers for AgriaL Purposss, C. Groom- 
bridge and W. A. South, London. 
25,724. Mouxps for Russer Tgats, J. Dowele, London. 
25,725. Apparatus for Drivine Motor Cycues, H. Holt, 


ndon, 2 

25,726. VaRtaBLe Speep Gear, E. W. Hulson and F. 
P. du Sautoy, London. 

25,727. Means forSiena.uine by Lieut, R. J. Crowley, 


ndaon. 
25,728. Apparatus for Worxina Strong, F. Trier, 


25,729. Drrvinc Gear for Cycigs, The Elswick Cycles 
and Manufacturing Company, Limited, and S. Allen, 


mdon. 

25,730. Pweumatic Trees for Morors, A. le Play, 
London. 

ag oom ELECTRO-MECHANICAL REGULATORS, J. L. Routin, 


on. 

25,732. MaNnuractuRe of ArtiriciaL Srone, J. Jaffé, 
London. 

25,733. MANUFACTURE Of 4-DIA KYLAMIDO-1-PHENYL-2 : 
3-DIMETHYL-5-PYRAZOLONES, O. Imray.—(Farbicerke 
vormals Meister, Luciua, and Bruning, Germany.) 

25,734. Roap Transport VesiciEs for O11, T. Davies, 
Liverpool. 

god Countine Macuring3, 8S. E. Heineman, Liver- 


os 36. ArRTIFIcIaL MarRBiine, 8. Guinet, Liverpool. 
25,737. Prayine a Game of SKILL, H. Woolfe, Liver- 


poo. 

25,738. Execrric Liaut Conpucrors, E. J. Chambers, 
London. 

25,739. PorIFICaTION oF Storm WaTER Sewacg, D.J. R. 
Duncan, Liverpool 

25,740. HANICAL 
Live 1. 

25,741. Portrication of Storm WaTER Sewaag, D. J. R. 
Duncan, Liverpool 

25,742. Purmrication of Storm WaTerR Sewaag, D. J. R. 
Duncan, Liverpool. 

25,743. PRopuxsion of NAVIGABLE VEssELs, W. Fenenga 
and C. Kloos, London. 

25,744. Stgam Prez Ovens, W. H. Beanes and Werner, 
Pfleiderer, and Perkins. Limited, London. 

25,745. Coat Rammers, H. Koppers, London. 

— Srop-motions for Comptye Macaig, O. L.. Owen, 


Fitters, D. J. BR. Duncan, 


don. 
25,747. IncLingp Gas Rerorts, H. Stile3, Birmingham. 
25,748. SwitcHInc ARRANGEMENTs, ©. Rennert, 
London. 
25,749. MawuracturRE of Patrern Carns, C. Hand- 
weorck, London. 


24th November, 1902. 


25,750. Drivine Caarns, A. S. Hill, Coventry. 
25,751. Sotpgaine Bits, J. T. and H, Pratt, Birming- 


25,752. Means for Frxine Scates to Roors, E. Moloney, 


25,758. Cycte Frames and Fork3, T. Ashburn, Bir- 
mingham. 
25,754. Cycte Bris, J. Fowler and R. T. Finlow, 
Macclesfield. 
25,755. Benzotting Lamp3, W. Lee and T. Parkins, 
Manchester. 
25,756. MerHop of Usitina Fasrics, E. G. Archer, 
ter. 


nchester. 
25.757. Gravy CLeaner or Scrcsper, 8. Pond, Haver- 
hill, Suffolk. : 
25,758. Bepsrgaps, I. Chorlton and C. E. Smethurst, 
Manchester. 
25,759. CopyHOLDER for Typgwriters, H. Fleming, 


— 

25,760. Licutmsc AtracHMExT for Gas Lamps, Parkin- 
son and W. and B. Cowan, Limited, and A. G. Chubb, 
Birmingham. 

3576). Ececrricat Conpuctcr;, F. H. and C. Hall, 

rm 


25,762. Matragssms, D. Littlewood, Manchester. 
25,763. Srgzam Generators, J. Price, Manchester. 
25,764. Fiurp - pressure Tursives, R. Kennedy, 


25,765. Tor-przces for Boots, H. A. Wallace and J. 
Smith, Southwick, Sussex. 

25,766. RecuLator for Bicycte Brakgs, A. Gill, 
Oldham. 

25,767. Laminatap Bectine, J. K. Tullis, Glasgow. 

25,768. Jars, C. McCallum ani J. M. Campbell, Glas- 


gow. 
25,769. Manuractore of Gotr Batts, J. P. Cochrane, 
Ww. 
— Mawnvractorg of Boots and Sxozs, H. Mackin- 
iW. 


tosh, ° 

25,771. Rotary Fans, J. Fielden, Rochdale. 

25,772. Automatic Suppty .f Warer, J. C. Etchells, 
Manchester. 

25,773. Automatic Suppiy of Water, J. C. Etchells, 
Manchester. 

25,774. Gancway Sracine for Surps, R. H. Hardmeat 
and J. C. Rudkin, Stockton-on-Tees. 

25,775. Fixinc Drivine Bexts, H. Mottram and F, G. 
Bowman, Manchester. 





=. enegnes Licutine AppLiancgs, J. T. Pearson, 

rnley. 

25,777. Fasteninc ToGgETHER Drivina Bruits, D. N. 
Fleming, Dundee. 

25,778. Apparatus for Controtuina the Suppiy of 
Evecraicity, H. C. Watson and E. Liddle, Stockton- 
on-Tees. 

25,779. AtTTacHING TiREs, R. Gornall, Pilling, near 
Garstang, Lancs. 

25,780. Wuert Guarps for Moror Cars, J. Carr, 


u 

25,78l. Hanp Parntine Stampsrs, A. C. Kley, Liver- 
pool, 

25,782. Cotumns for Suprortine Roors, B. Morton, 
Manchester. 

25,783. ADVERTISING on TRamcars, A. E. Walkden and 
Patent Bottle and General Advertising, Limited, 
Manchester. 

7. Borr_e-wasHING Device, T. Ellerker, Ripon, 

orks. 

25,785. ARTIFICIAL Fur, F. C. von Heydebrand und 

ler Lasa, London. 

25,786. Setit Coupiine for Curr Luks, J. F. Sleap, 


ndon. 
25,787. SELF-cLosine Cocks, A. Brunner, Dresden, 


Germany. 
25,788. WaLKine Cangs, C. A. Reschke, Dresden, Ger- 
many. 
25,789. SPRINKLER for Frere Extinauisuers, T. Har- 
greaves, Ashton-under-Lyne. 
25,790. Acip ConpENsERs, W. Bate and F. G. Orme, 


London. 
25,791. Gas Gone Horner, C. J. Sutton and J. Rudd, 
m. 
25,792. Inpicatine Sprep of Ventcies, G. H. Willson, 


mdon. 
25,793. Compustion of Liquip Furst, Sir W. G. Arm- 
strong, Whitworth and Co,, Limited, and E. L. Orde, 
London. 
25,794. Evectric Contro.tugrs, P. C. Middleton and 
W. 8S. H. Smith, London. 
aro Fiuspine Device for Crosets, A. Kulhdnek, 
mdon. 
25,796. CONTROLLING VaLvEs, J. Hewott.—(S. de Jong, 
Belgium.) 
ae Sarety Fuses, E. F. Moy and P. H. Bastie, 
ndon. 
25,798. ToorH Bruss, G. F. Horsey, London. 
25,799. APPLIANCE for CLEANING Boots, C. C. Brydon, 


don. 

25 a Means for Sianatuinc Trg, J. F. Elliston, 
ndaon. 

<= Automatic Extension Lanpsr, 8.T. Waggoner, 


on. 
25,802. IncanpEsceNT Gas Burners, F. H. Varley, 
ndon. 

25,8038. Expioston Enornegs, J. Sander, London. 

25,804. TazaTMENT of Sewaas, F. P. Candy, Redhill, 
Surrey. 

25,805, Ecectric Heat Inpicator, G, A. Darby, Bir- 
mingham. 

23,806. Manuracturine Grass Strong, L. A. Garchey, 


ndon. 
25,807, Makune ARTIFICIAL Granite, L. A. Garchey, 


mdon. 
25,808. AppLiance for SHearinc Suexp, O. Bors, 
mdon. 
25,809. Frre-LicuTErs, R. Baldwin, London. 
25,810. Fertina FLEXisLe Trees to VentcLe WHEELS, 
A. Hopton, London. 


25,811. Esarmgs, P. G. Tacchi and H. Strange, 
ndon. 
25,812. Comn-oPzRATED PHonocrapas, E. A. Pancoast, 
nd on. 
25,813. Forotna Nats for HorsesHogs, O, Lankhorst, 
London. 
25,814. Forminc Screw TuHegan3s, O. Lankhorst, 
London. 
25,815. Picrore Frames, B. Priestman and J. M. 


Lester, London. 

25,816. Devices for Fastenrne Cortatns, F. Seibeit, 
London. 

25,817. Drop Borrizs, M. Elfstrand, London. 

25,818. Artists’ Parnt-noxes, W. P. Thompson.—( WV. 
G. Dinkelmeyer, Germany.) 

25,819. EscaPgeMENT Recuiators for CLockwork, W. 
P. Thompson.—(7he Niirnberger Metall und Lackier- 
waarenfabrik vormals Gebriider Bing Actiengesellschaft, 
Germany.) 

25,820. TrestLes, H. Edeline, London. 

25,821. New Psorocrapuic Emutsions, H. E. Newton. 
(The Farbenfabriken vormals Friedrich Bayer and 
Co., Germany.) 

25,822. PygumaTic Tire Coverina, A. J. Boult.—(G@. 
F. Brown, New South Wales.) 

25,823. GARMENT-SUSPENDING Device, A. N. Bartholo- 
mew, London. 

25,824, Liqurp-cooLinc Apparatus, J. C. W. Stanley, 


ion. 
25,825. Suspenpers for Garments, 8. W. Bonsall, 


ndon, 
25,826. Batt Jorntsa, A. J. Boult.—(J. C. Martin, 
ODnited States ) 
25,827. Guass Ceits for Ececrric Batrerigs, J. Foster, 


ndon. 
25,828. Puates for Hyprautic Pressgs, H. Miller, 


on. 
—, Rotary Current Morors, ©. de Kandd, 
ndon. 
25,830. Topacco Wrappers, A. J. Boult.—(M. W. 
Maraden, United States ) 
25,831. Fire-gscaps3, J. Iron. London. 
25,832. Natt Pouugrs, T. G. Brown, London. 
25,833. Smoxg-consuminc Furnaces, R. Cotton, H. 
Todd, and A. E. Blizzard, London. 
25,834. CoINFREED GRAPHOPHONES, F, W. Baynes, 
London. 
25,835, PorTaBLE Forors, A, V. Hoeck, London. 
25,836. Drawine InsTRUMENTS, M. Opeland A. Fischer, 


naon. 
25,837. AvToMATIC Musical INsTRUMENTS, E. de Kleist, 
London. 
25,838. Switcues for E.ecrric Lamps, J. R. P. Lunn, 


ndon, 

25,839. Enornes, A. F. Spooner.—(L. Boudreaux and L. 
Verdet, France.) 
,840. Conpuctinc Exxcrricity to Tramcars, F, A. 
Howarth, Kingston-on-Thames. 

25,841. ENGINE SiLencers, W. and H. Rose, and F. L. 
Baines, London, 

25,842. Transport Pack SappiE3, H. R. Newburgh- 
Stewart, London, 

25,848. CARBURETTER for Explosion Enatngs, A. Simon, 


naon. 
25,844. ELevaTep Rapip Transit Lives, I. H. Finchum, 
mdon. 
25,845. Rorary Enotes, 8. J. Johnson, London. 
25,846. TyPEWRITING Macuines, M. Klaczko, Lon- 


on, 
25,847. O2pnance LoapiIne MgcuanisM, W. E. Corrigall, 


mdon. 
25,848. CHgMICAL TREATMENT of GasEs, W. Ostwald, 

mn 
25,849. 


mdon. 
25,850. Manoracture of Staps and Tires, J. O. 
Klimsch, A Beschorner, C. A. Wels, andJ. V. Ruston, 
ndon. 
25,851. BiuisH-BLack Dvesturrs, O. Imray.—(Furl- 
werk vormals Meister, Lucius, wnd Briining, Ger- 


on. 
Workine Rattway Points, ©. Hodgson, 


many.) 

25,852. VenTILATING Brick Buiiprnos, T. Darlington, 
London. 

25,853. ARTIFICIAL Gasgous FueL, R. Haddan.—(A. 
Riu, Spain.) 

25,854. InsuLATED,SHACKLESs, W. Wood, London, 

25,855. Gas Generators, M. L. E. Maréchal, P. F. V. 
Barriére, and F. L. Gaillot, London. 

25,856. BepsTgaps, J. Kuckhoff, London. 

25,857. Fire Acaros, W. E. Flicker, London. 

25,858. Stzam Traps, W. M. Still, London. 

25,859. Stzam Traps, W. M. Still, London. 

25,860.. CONTROLLERS for E,ExcTRIc Motors, J. Bush, 
London, 





25th November, 1902, 


25,861. ConsTRuctine Stgam InpicaTors, E. Y. Terry, 
Marple, Cheshire. 

25,862. Buow Lamps or BuRNING-oFrF TorcHEs, J, 
Adams, Birmingham. 

A Prism Fretp Guassgs, J. W. Hasselkus, 


don. 
25,864. TgLEPHONE Switcu-noaRps, F, W. Shorrocks, 
Glasgow 


25,865. VARIABLE-SPEED Gearina, L. F. Hansen, 
Liverpoo! 
25,866, Manuracturine Soiusce Savts, C. H. Berry, 


Manchester. 

25,867. Apparatos for Treatine L*quips, C. H. Berry, 
Manchester. 

25,868. Dravcut Exc.upers for Winpows, W. Bishop, 
Manchester. 

25,869. ReGULATING TEMPERATURE of Lqurps, F, C. 
Lynde, Manchester. 

25,870. Gas Sroves, J. W. B. Wright and H. Darwin, 
Birmingham. 

= ManvurFacture of Razors, F. C. Askham, Shef- 


25,872. Psgumatic SusPENsION WHEELS, P. Weir, 
Bristol. 

25,878. HortTIcULTURAL Frames, A. Ransom, Bristol, 

25,874. Grinpine Brapes, J. Atterton, Haverhill, 
Suffolk, 

25,875. SprkeD Fasrics for Boots, G. L. Pierce, Wol- 
verhampton. 

25,876. Recovery of Fatry Marrers, J. Garfield, 
Liverpool. 

25,877. Paorocrarnic Dark Stipes, The Brooks- 

atson Daylight Camera Company, Limited, and 

A. A, Brooks, Liverpool. 

25,878. VenTILaTors, J. Sephton, Liverpool. 

25,879. Twitce for Twitcaine Horssgs, W. G. Rowse, 

tol 


Bristol. 
=. Barnep Wire Fasteners, W. R. Ladkin, 


ugby. 

25,881. Pnotocrapaic ‘“ Hotp-aut," J. 8. Miller, 
Glasgow. 

25,882. CLEANING Knives, A. Guttridge, Brighton, 
Sussex. 

25,883. Sanirany Jar for Fespinc Borries, W. D. 
Napier, Glasgow. 

25,884. Laprgs’ SANITARY AppLiANces, C. Sinclair, 
Edinburgh. 

25,885. Catcu for Winpows, W. J. Woodcock, Liscard, 
Cheshire. 

25,886. Toastine Fork, D. Crosthwaite and J. Hughes, 
Stockton-on-Tees. 

25,887. Wire Weavinc Macuryery, D. 8. Birrell and 
8. Taylor, Liverpool. 

25,888. CoMBINED SHOULDER Brace and SuspENDERS, 
A. N. Johnson, L. Kershaw, and F, J. Flanagan, 
Glasgow. 

25,889. Lacine Fasteners, T. C. Gad, Gla: 

25,890. TaamcaR Neat, W. A. Rixson an 
Manchester. 

25,891. Batina Hoops, C. Hoesli, Manchester. 

25,892. Makuxe WICKER Caarr Baskets, A. Wainman, 
London. 

25,893. MacneTic OrE Separators, ©. A. Allison.— 
(C. B. Knowles, G. T. Young, G. T. Cooley, G. H. Elmore, 
W. B. Brinkerhoff, B. @' Keefe, and J. Herrin, United 
States.) 

25,894. PLunceR Mgcuanism, C, A. Allison.—(The 
American Concentrator Company, United —). 
~— Mertuop of ‘Apvertisinc, R. Bauld, ith, 

ent. 

25,896. Discnaras of Liqurip, H. L. Doulton and R. J. 
Pleace, London. 


we 
R. Clegg, 


, Bacteria Bens, H. J. Doulton and R, J. Pleace, 
ndon. 
25,898. Automatic SypHons, H. L. Doulton and R. J. 
Pleace. London. 
a Hoxtper for Rerts of Twise, H. Gill, 
ndon, 


25,900, Boox-sewina Macutngs, G. Brewer.—(The 
Suyth Manufacturing Company, United States.) 

25,901. Hatr-pry, J. Thompson, Burton-on-Trent. 

25,902, D1i-INTREORATORS, W. Cox, Ontario, Canada. 

25,903. SpgED-INDICATING INsTRUMENT, J. I. Hall, 
London, 

25,904. Systgm of Ecectricat Distrirution, E. A. 
Carolan.—(The General Electric Company, United 
States.) 

25,905. System of Ecgecrricat Distrisvuiion, E. A 
Carolan.—({The General Electric Company, United 

3. 


tates. 
25,906. System of Exgcrricat Disrrisution, E. A. 
Carolan.—{The General Electric Company, United 


States. 

25,907. Looms for Weavine Carpets, J. W. and 8. 8, 
Tillotson and A. Stubbs, London. 

25,908. NgEpLe Looms, E. Sidwell, Coventry. 

25,909. VentiLatinc Apparatus, R. Gregory, London. 

25,910. Bicycis, F. H. Moore, London, 

25,911. ConvertTine Busgs into Motors, E. J. Backing- 
ham, London, 

25,912. Forwace for Heatine Metar, F. E. Ross, 
Croydon, Surrey. 

25,913. Printinc Macutngs, G. Kathe, London. 

25,914. ConTroLiinc E.ectric Circuits, H. Leitner 
and R. N. Lucas, Byfleet, Surrey. 

25,915. TRAVELLING Rvs, C. H. Batten, London. 

25,916. Evectrric Reststances, T. B. Lewis, London. 

25,917. ELectric CURRENT GENERATOR, W. 8. Frost, 


ion. 

25,918, INTERNAL ComBUSTION Motors, W. E. Philbrow, 
London. 

25,919. VaLves, 8. Mertens, London. 

25,920. Winpow Fastexears, E. Song and F. Smith, 
Birming! . 

25,921. Aquariums, A. J. Boult.—(Gebruder Mullen- 
siefen, Germany.) 

3 OpgratTinc Pornts on Raitways, T. Sismey, 

mdon. 

25,9238. Macuines for Wixpine the Brass Bonssrns 
of Lace Macutygs, V. Whitehall and G, C. Crewe, 
London. 

25,924. Baacss, D. Schisgal, London. 

veo nae A. J, Boult.—(4. M. Weber, United 

tutes, 

25,926. Pagventinc Waste of Warsr, W. W. Howe, 

mdon, 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gazette, 





698,775. AupisLe Low-waTeR ALARM FOR AUTO- 
MOBILE Tanks, G. E. Whitney, Boston, Maa3.—Filed 
June 22nd, 1901. 

Claim.—({1) In a motor vehicle a low-water audible 
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alarm device arranged within a water vessel. (2) In 
a motor vehicle a low-water qudible alarm device con- 





———— 
—=—: 
tained in the water tank thereof and 
wholly, or partially submerged in the water poten 
in said water tank. (8) A low-water alarm for m ed 
vehicles consisting of a sounding member yo; ae 
submerged in the water and means to strike the y 
(4) In a motor vehicle a low-water alarm consisting” r 
a continuously-operated alarm device arranged wit s 
the tank, the contained water when Partially : 
wholly submerging the said device operating to 
vent its audible sounding. (5) A low-water arm fee 
motor vehicles comprising a bell, mg, or pe ie 
vibratory member and one or more rolling Strikers all 
arranged within the water tank and to be partially ; 
wholly submerged in the water therein, . 


698,895. ConTINUVoUS-COMBUSTION TURBINE, M. Beci. 
Minneapolis, Minn.—Filed October bth, 1900, “ 
Clain.—(1) The combination with a rotatable men 
ber carrying means for transmitting power, of a second 
reversely-rotatable member freely rotatable with refer- 
ence thereto, a pump for supplying motive fluid 
carried and actuated by said second member and 
serving as a sole base of reaction therefor, each mem. 
ber having alternately-arranged plates carrying pro. 
pelling blades, the plates of the one member bein 
interposed between those of the other. (2) Ina rotary 





engine, the combination with a fixed hollow spindle, 
of a pair of reversely-rotatable members mounted on 
said spindle, the one embracing the other, said mem- 
bers having alternate propelling plates with co-opera- 
ting propelling blades, a pair of pumps having pistons 
working within the hub of the inner member, means 
for sliding said pistons on said spindle under the 
rotary movement of the said inner rotary member, 
means for supplying motive fluid to the ends of said 
spindle, and from thence to the pumps, and means for 
transmitting power from the outer rotary member, 
substantially as described. 


699,132. Mrruop or Frepinc anp Heatino Metat 
Prats or Packs, T. V. Allis, Bridgeport, Conn. 
Filed tember 23rd, 1901. 

Claim. — method of progressively feeding and 
heating a train of metal plates or packs for reduction 
which consists in advancing said train in separate 
sections, each section containing a plurality of plates 


[699,132] 
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or packs, by progressing each section the distance 

occupied by one plate or pack, and transferring a 

plate or pack from the forward end of each section to 

the rear end of the preceding section, and augmenting 
the degree of heat in said packs or plates during their 
period of transit, as set forth. 

699,133. Conveyor anp GuIDr For RoL11No MILL, 
T. V. Allis, Bridgeport, Conn.—Filed October 4th, 
1901. 

Claim.—(1) A conveyor for metal plates or packs 
consisting of two endless chains co-operating on a 
horizontal plane and composed of wide and narrow 
links, the wide links adapted to support the ends of 
the plates or packs, and the narrow links adapted to 
act as side guides, for the purpose set forth. (2) A 
metal conveyor, apes | of two endless chains 
operating in unison on a horizontal plane and at the 
same —— and composed of wide and narrow 
links adapted to both support and guide the metal in 
transit, for the purpose set forth. (8) A conveyor for 
metal plates or packs, consisting of two series or 
systems of endless chains arranged parallel with each 
other and operated on a horizontal plane and at the 





same linear speed so as to squarely guide the metal in 
transit, for the purpose set forth. (4) A conveyor for 
metal plates or packs, consisting of two series or 
systems of endless chains arranged parallel with each 
other on a horizontal plane and to —— at the 
same linear speed, the chains adapted to both support 
and squarely guide the metal in transit, combined 
with means whereby the path of feedway of the metal 
may be adjusted for different widths of plates or 
packs, for the pu set forth. (5) A conveyor for 
metal plates or packs, consisting of a double series of 
endless chains arranged parallel with each other and 
adapted to co-operate at the same linear speed, the 
chains adapted to both support and squarely guide the 
metal in transit, combined with means for regulating 
the width of said conveyor, and means for auto- 
matically adjusting and maintaining a Nel move- 
ment with yarving wid+hs of plates or packs, for the 
purpose set f 


lly, 
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SOUTH AFRICA FROM AN ENGINEER'S 


POINT OF VIEW. 
x! * RHODESIA, THE WESTERN AUSTRALIA OF SOUTH 
P AFRICA, 
(By our Special Commissioner.) 
Butuwayo, November Ist. 

Tere was a time, and that not so very long ago, when 
Australians generally were wont to ridicule the idea that 
Western Australia could be anything but a waterless 
desert, with sand for its only natural product. Some ten 
or twelve years ago, however, wild speculation brought 
about a great financial crisis, which temporarily ruined 
all the Australian Colonies, excepting Western Australia. 
That Colony was so far removed from the others, and 
her financial complications were so limited and local, 
that, standing on her own merits, she weathered the 
storm which had devastated her sister Colonies. And 
just then gold was found in Western Australia, and still 
the other Colonies scoffed. They, too, had their gold, 
and silver, and coal mines, all proved properties, and how 
could inaccessible Western Australia compete with 
them? But men who had been ruined in Victoria, and 
New South Wales, and Queensland, were tempted by 
these rumours, and went over to this trackless desert, 
where water cost more than whisky. And they dug and 
delved in the parched up ground. The gold was there. 
Money was made, fortunes were rebuilt; the population 
of Western Australia quadrupled in a few years. And 
now, now that Australia generally is hard pressed once 
more on account of the prolonged drought, the people of 
the other States are beginning to realise that there is 
something in Western Australia after all. She has her 
gold, her hundreds of square miles of valuable forests 
which cover the country wherever there is rainfal], her 
pearls, and her farming, and she of all the Australian 
Federated States is the only one who has been able to 
snap her fingers at the drought. I do not say that 
Western Australia is not hard up. She has in recent 
years borrowed such a lot of money that the financial 
shoe must pinch for some time to come. But the money 
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| it is at the present day heartrending to pass train after 


train of empty trucks goin down south. The result of 
this has been that the Rhodesian railways hitherto have 
not been a commercial success, and the Rhodesian 
customer has had to pay, to all intents and purposes, 
for the returning of those empty trucks. But the history 
of the world shows that many are the railways in new 


northwards to the Zambesi at the Victoria Falls, which 
lie 72 miles beyond Wankie, and the whole is to be com- 
pleted by the end of next year. 

The enormous reduction in the cost of working the 
| railways and the mines that will be effected by the intro- 
| duction of local coal will go far towards rendering the 


| mines payable. It should do much more. It is antici- 





countries that have had to create their own traffic—aye, | pated that this coal is of such quality, and can be produced 
and their population, too, before they could claim to be | so cheaply, that it will command the market as far south 
paying concerns. | a8 Kim rley. 

There are those who have taken the line that the} At the Kimberley mines the prices paid for fuel at the 
Chartered Company has been ill-advised in spending so | present day are extremely high.’ If a trade in coal can be 
much money on railways with so small an immediate | established between Wankie and Kimberley, this should 
prospect of seeing their money back. But the fact | provide a bulky commodity for filling those empty trucks 
remains that the company has an enormous tract of | which I have referred to above, and which are such an 
country which can never be made to pay without an | expensive luxury to the man -who lives in Rhodesia. 
efficient railway system, and that until this was brought | Again, the Bulawayo-Wankie line runs for many miles 
about the first important step towards developing | right through a forest cf “red teak,” for which there 


Rhodesia could not be said to have been taken. And 
now what are the justifications for this great expen- 
diture ? 

Firstly, there is the gold, and of this you will be told in 
the other South African colonies that in Rhodesia it does 
not pay to mine. This, like most generalities, does not 
convey a correct impression. In the first place, there are 
mines which have been and are working at a profit. 
There are not a great many of them, but there are a few. 
There are others that are just managing to keep their 
heads above water, more that are working at a loss, and 
more still that have been shut down. Above all there 
are innumerable claims that have been pegged out and 
left practically untouched, although the existence of gold 
has been proved in them in quantities which would 
certainly pay for the working in most other countries. 

Tue ENGINEER is not a financial organ, and I am not 
going to be drawn into making definite statements as to 
the number of pennyweights per ton of these mines. Suffice 
it to say here that as a rule the Rhodesian ore is of what 
is known as “low grade,” but that of late there have 
been in individual cases some extraordinarily high assays. 

I have talked with men here from other countries, who 
have been used to dealing with low-grade ores, and they 


| should also be a large market-further south. So far there 
| has been no means of exploiting this timber commercially. 
| The cost of labour can only -be reduced as the cost of 
living is reduced, but if railways and cheap fuel will make 
gold-mining possible on a large scale, the larger popula- 
tion which it will bring. will-be_an incentive to local 
farming ; and as Rhodesia is-far better watered than are 
most places in inland South Africa, and as the various 
scourges which attack the agricultural and_ pastoral 
farmer are much better understood now than they were, 
there is no reason why the ordinary necessities of life 
should not be produced lecally, and in course of time 
develop into an important export. 

To convey an idea as to the price of labour, I give 
below a scale of salaries and wages which would be cal- 
| culated to make the average unemployed Englishman’s 
| mouth water, were it not for the fact that their value 
| must be discounted by the high cost of living already 
| explained. Monthly salaries :— Bookkeepers, £30 ; black- 
| smiths, £35; clerks, £22 10s.; domestic servants, from 
|£5 to £15; gangers, £15; gardeners, £15; mine 
| managers, £75; ‘overseers, £25; printers, £30; pro- 
| spectors, £30; shop assistants, £20; stone-cutters, 
| £32 10s. Daily wages: Bricklayers, 30s.; brick-makers, 














Fig. 1—TEMPORARY RAILWAY BRI°CE 


was borrowed for the purpose of transferring the desert 
into a habitable land, and it is already returning with 
profit to her. 

Rhodesia, that vast tract of inland South Africa, with 
an area of 750,000 square miles, bounded on the north 
by the Congo and German East Africa, on the south by 
Cape Colony and the Transvaal, and hemmed in on the 
east and west by Portuguese and German territories, is 
the Western Australia of South Africa. 

Rhodesia is systematically decried by the people of the 
other South African Colonies. Her progress has been 
debarred mainly on account of her inaccessibility. Her 
gold and other minerals, and her prospects in the way of 
agricultural and pastoral farming, have been ignored or 
cast into the shade by the glitter of the Rand goldfields. 
Like Western Australia, Rhodesia has demanded the 
expenditure of immense sums of money to render the 
country accessible and habitable, and now that the rail- 
way has just been completed through from Capetown to 
Beira, it may truly be said that Southern Rhodesia, that 
1s to say, all that part which lies south of the Zambesi, 
has been brought within commercial range of the world. 
There is much to be done yet before Rhodesia can be 
described as an easy country for the ordinary man to live 
in, and the most important of the existing drawbacks is 
that to Jive at all there is a very expensive matter. The 
cost of transport on goods from Europe and America at 
present adds 738 per cent. to their value before they arrive 
in the country. To this must be added an average of 
8 per cent. for Customs duties. Most of this enhanced 
value has been due to the high rates charged by the rail- 
ways. In addition to this, Cape Colony has always done 
her best to strangle her younger sister by imposing a 
Customs duty on goods which merely pass through her 
own territory to Rhodesia. This is one of the many 
things which Cape Colony ere long will be made to 
change. Another cause for the high prices which prevail 
in Rhodesia is that, so far, she a produced nothing 
worth naming which would afford a return freight for the 
trucks which ply between here and the outside world. 
Travelling up the line from Cape Colony into this country, 


* No, X. appeared December 5th, 








have told me that, had these gold fields been situated in 
Australia or America, there is not a claim that has been 
pegged here that would not have been workable at a 
profit. One must take such a statement with a fist full 
of salt, for the mining optimist is a misleading statis- 
tician. But the fact remains that there would appear to 
be an unlimited amount of gold in Rhodesia which would 
make the fortune of any country which was situated in 
more favourable dircumstances. When we consider the 
difficulties under which the Rhodesian miner has been 
working we can no longer wonder at the disappointment 
of shareholders who have placed their money in this 
industry. It is satisfactory to be able to note, however, 
that many of these difficulties are being overcome. I 
tabulate these points as follows :— 

(1) The cost of getting to the country. 

(2) The cost of living in the country. 

(3) The cost of machinery and plant, 

(4) The cost of fuel. 

(5) The cost of labour. 

(6) The handing over of a very large portion of any 
profits to the Chartered Company. 

With the reasons for the first three of the above I have 
already dealt. The through railway, which permits of 
feeding the country from either end of the line, will do 
much to reduce these. With regard to the absence of 
coal, and the impossibility of importing it at a com- 
mercial figure, this great obstacle is now on the high 
road to be overcome. 
on the railways and mines, and to obtain an amount of 
wood fuel which would give the same results as a ton of 


Welsh coal has cost from £6 to £9. Two hundred and | 


three miles from Bulawayo the existence of an unlimited 


supply of coal has been found at Wankie, and it is said | 


that in quality it is far superior to any coal that has been 
found in South Africa. A railway is now in course of 
construction from Bulawayo for the purpose of tapping 
this supply, and it is stated that Wankie coal will be on 
the market in some six or seven months from now. This 
Bulawayo-Wankie line is the most recent section of the 
Cape to Cairo Railway—with which you have recently 
dealt in Tox Encinzer. It is to be pushed on rapidly 


So far wood only has been used | 





Fig. 2—TEMPORARY BRIDGE ENTIRELY SUBMERG D 


15s. ; carpenters, 25s.; engine-drivers, 25s.; fitters, 30s. ; 
masons, 32s. 6d.; miners, 25s.; painters, 25s.; saddlers, 
25s.; shoemakers, 20s.; stokers, 20s.; tinsmiths and 
plumbers, 25s.; wagon-makers, 25s. The above figures 
have been given me by the Acting Civil Commissioner in 
Buluwayo. 

The white artisan in any of the above trades, provided 
he is skilled at his trade and a steady man, stands every 
reasonable chance of employment up here just now. To 
get to Rhodesia and establish himself while waiting for 
work such a man should possess some £40 or £50 after 
landing in Capetown. Workmen up here tell me that 
they can live quietly on from £9 to £12 per month. In 
the towns living is healthy enough, but in the mines and 
the country districts there is a good dea! of fever and 
other sickness. The prospects for those who are higher 
up in the scale of labour are by no means as good. 
Salaries, as it will be noted from the above figures, are 
by no means as high proportionately as are the wages of 
the artisan, and the cost of living in the higher social 
grades is immensely more expensive. 

I cannot recommend the educated engineer to come 
out to Rhodesia just now and try his luck, unless he is a 
man with money. Openings there are bound to be with 
all the extensions that are going on, but, as I have 
stated in previous articles, there is no difficulty just now 

\in filling these appointments from men in the other 
Colonies. Let those who would enlighten themselves on 
this point apply to the offices of the Chartered Company 
in London. It is the man with capital that is wanted in 
Rhodesia, and there should be many openings for the 
satisfactory employment of that capital by the man who 
knows the country. To make the country “go” it is not 
only the London shareholder that is wanted, nor is it he 
| who is likely to see a return for his money just now. It 
is the resident capitalist who takes a practical and intelli- 
gent interest in the place, who stands to benefit himself 
and this country.in the long run. 

Rhodesia is languid—as is every other place in South 
Africa just now, except Kimberley—for want of native 
labour. There is less legislation for controlling the native 
“boy ” here than there is in any of the South African 
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Colonies. Strenuous efforts are to be made to improve 


:’ this state ‘of affairs, but at present the uncertainty in this | 
- dépariment has a great retarding influence on practical | 


progress. While I am recommending Rhodesia in a 

* general way to the British artisan, I would point out that 

it would not take a great number of his class to flood the 

‘ market, and that the result of that would be to lower 
the‘rates of wages. 

Coming to-the sixth of the points which I have 

enumerated above, I would say that the relations between 


the Chartered Company and the resident are often mis- | 
| that, although they complain of business and of the im- 
| mediate prospects of the country, they are extending 


understood. 

Southern Rhodesia is:governed by an administrator 
appointed by the Chartered Company, and assisted by a 
council made up in such a way that, although four 


members of it are elected by the people of the country, | 


the majority must always be in the hands of the com- 
pany. The good or bad governing of Rhodesia therefore 


depends entirely on the capacity for good or evil of the | 


company and its administration. Iam not going to criti- 
cise this state of things, beyond saying that, whatever its 
theoretical defects may be, there is no other form of govern- 
ment that one can imagine that would have done anything 
like so much for the country as has the Chartered Company. 
As a Crown Colony Rhodesia would have been doomed 
to stagnation for years to come, for the Imperial Govern- 
ment would never have sanctioned the huge expenditure 
on railways and other works which were put in hand by 
Mr. Rhodes and his colleagues. As a self-governing 
Colony the place must have been bankrupt long since ; 
for, assuming that the white population was large 
enough—which is not the case—it is inconceivable that 
such a Colony, situated as it is, could have obtained the 
necessary loans for undertaking the extensive works 
which have been necessary to its salvation. 

Mr. Rhodes had unbounded belief in the place, and he 
has bequeathed that spirit of confidence to his successors. 
On the strength of that the Chartered Company has 


Chartered Company. Perhaps it is not yet ready to take 
that position which was prepared for it by the late Mr. 
Rhodes. If such is the case, no doubt more money will 
have to be expended before it will turn the corner; but 
that its future will be a great one there can be no question. 
At present it is artificially propped, but the permanent 
foundations, so far as they have been completed, have 
been solidly built. The redeeming feature about it, from 
the point of view of the manufacturing engineer, is that 
nearly all the important machinery firms in Johannes- 
burg and elsewhere have their branches up here, and 


their branches and their business in this part of the 
world. With the railways I will deal later on in another 
article. 

Meanwhile I append some statistics as to the 
Rhodesian imports, more particularly with regard to 
engineering products, which have been prepared for me 
by Mr. E. C. Baxter, the Collector of Customs in Bulu- 
wayo. 

The following figures indicate the values, at places 
where purchased, of goods received from the Cape Colony 
and the East Coast (Beira) :— 


£ 
For eight months ended March 31st, 1900 270,796 
For year end d March 3'st, 1901... ... 1,221,968 
For year ended March 31st, 1902 1,443,053 


If an average of 73 per cent. be added to the above 
values to cover freight, railage, and other charges (ex- 
clusive of Customs duty), the cost on arrival in this 
territory will be seen to be about £2,100,000 for 1900-01, 
and about £2,500,000 for the year 1901-02. 

The gross duty levied was :— 


£ 
Year 199-01 95,555 
»» 1901-92 123,188 


This indicates an average of 7°73 per cent. upon de- 














expended money lavishly during all these years at the 
expense of its shareholders, with an eye to a big return 
in the somewhat remote future. Until a resident com- 


mences to make money he is not heavily taxed, but from | 


the moment that his profits begin his incentive to work is 

damaged by the fact that in virtue of obtaining his 

concession the Chartered Company becomes a shareholder 

in his business. The amount fixed as the Chartered 

Company’s share was originally 50 per cent., but in 

practice this amount has nearly always been very 

materially reduced. By a recent concession the amount 

has been reduced to 30 per cent., and with a view to 

encouraging the modest industrialist and the opening up 

of small mines, the company has waived all profits on 

mines which employ only a five-stamp battery. It has 

been maintained by mining men with whom I have talked 

that the mines that will pay out here will not, as a rule, 

be those which are worked by large companies, with | 
offices and directors in London and a liberally-watered | 
capital. It is the smaller man on the spot who is wanted, 

who carries on his work economically, and Jives and 

spends his money in the country. 

To turn from mining to farming, one of the great 
obstacles to progress in this line is due to the fact that in 
the early days the pioneers, in return for their military 
services, were awarded large tracts of land in the vicinities 
of what are now the principal towns of Rhodesia. As is 
always the case when land is parcelled out in this way, 
many of the owners had no use forit. Some left the 
country, others decided against living on their property, 
and many were too hard up to hold it. The result was 
that most of it was bought up for a song by speculative 
companies in England, who in some cases obtained it at 
the rate of about £10 per thousand acres. Their object, 
no doubt, was to put it to some practical use, but the 
inaccessibility of Rhodesia was the stumbling-block in 
their way. This ground is still held by those companies, 
who do nothing with it, and thus a wilderness is created 
around Bulawayo and other centres where farmers would 
be glad enough to start producing the food supplies | 
which are such a vital necessity to the prosperity of 
Rhodesia. 
This country has, perhaps, been unduly forced by the | 
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clared value of total imports, or 26°62 per cent. upon the 
value of dutiable articles only. 


Customs Return of Declared Value yy Machinery and Engineering 
Plant and Accessories entered for Consumption in Southern 
Rhodesia (free of Customs Duty) from July 31st, 1900, to 
March 31st, 1902. 


| Eight = 
: | months | Year to ear to 
Articles. to | 31/3/01." 31/3/02. 


31/3/00.* 





£. £. £. 

Brass and copper manufactures 52 3,006 6,679 
Building material, not otherwise 

designated Seip Site hose "eae 392 = 14,936 10,427 

ee eee 565 1,522 4,632 

Hardware—Fencing wire ... 365 1,131 3,268 

Unenumerated 1,779 19,921 17,728 

Implements— Agricultural 865 2,785 4,050 

Taos. ... 8 588 990 5,720 

Iron—Corrugated na 6,843 18,511 17,268 

Pipes and Piping 502 3,147 10,134 

Bar, bolt, and rod ... 323 1,907 7,792 

Sheet, not corrugated — 144 634 

OR ag es rte ss ee : 67 58 213 

Machinery—Mining ... ... 37,501 | 94,269 161,103 

Other kinds ... 1,505 7,673 22,115 

Mining requisites... ... ... 1,948 —t 3,677 

Oils, machine orengine ... ... 434 615 4,619 

Railway and tramway materials 688 13,365 72,319 

Steel—Bars, blocks,-&e. ... ... 158 | 325 6,825 

Plate or Rheet.... .:. ©... -.. 142 580 1,289 

Wood and timber—Manufactured .... 2,270} 3,190 13,582 

Unmanufactured | 4,635 8,626 21,504 

Platedorgrooved, 3,511 4,164 14,797 

Zinc... Sera Il PI eS 322 2,072 





(£65,874 |£201,185 £412,447 
| 





* Traffic from Cape Colony interrupted owing to the war. 

+ Sub-divided this year, and included under other heads. 
From a superficial glance at the above figures it will be 
gathered that Southern Rhodesia, which imports nearly 
half-a-million pounds worth of machinery and engineering 
plant and accessories, is a country worth cultivating. 
And so itis. There is to be no falling off in the railway 


requirements, and I can see no valid reason for anticipat- 


Se 
eee 


ing anything but a steady, and possibly a rapid, increase 
in all other plant which affects the manufacturin 
engineer. The only thing that could ruin the country at 
the present stage would be for the Chartered Compan 
to grow suddenly tired of its property and of th, 
expenditure entailed. But there is no chance of this 
happening, and, even if there were, the position of the 
country to-day is so infinitely better than in the past, and 
one is so very much nearer the turning point, that the 
money could be readily forthcoming to Coan Rhodesia 
going. They say that to a nation that is weak financially 
its national debt is its greatest security, from the fact 
that it does not answer the purpose of those who haye 
invested their money in the place to allow it to fail. The 
vast sums expended by the Chartered Company and 
others on Rhodesia are the guarantee of its future 
prospects, and, personally, I am convinced that the future 
will justify the hopes of those who even now are 
optimistic. 

Let those who habitually run down Rhodesia remember 
that, apart from its being handicapped by its distance 
from the centres of commerce, and other drawbacks, its 
existence so far has been one long struggle for life 
against all sorts of detrimental influences. Taken by the 
sword in 1890, it was held virtually at the point of the 
sword until 1896. After the troubles with the black 
population had been settled, only two or three years were 
allowed to elapse before the recent Boer War came 
about. While our attention was absorbed by events 
which were taking place in the Transvaal and south. 
wards we overlooked the fact that Rhodesia, which pro. 
duces hardly anything in the way of food supplies, was 
entirely cut off from its fountain head—Cape Colony— 
and that its resources were still further drained by the 
importation of thousands of troops vid Beira. We now 
know that it was not the beleaguered garrison of Mafe. 
king who required feeding, but the inhabitants of 
Rhodesia further north, and that it was the troops who 
entered Mafeking from the north who were in need of a 
square meal] and careful attention. 

Bearing in mind the manner in which Rhodesia has 
been handicapped in the past, we can only assume that, 
with the improved prospects, and a reasonable amount 
of good fortune, the day of her prosperity is not far off. 

Referring to the schedule of machinery imports given 
above, it will be seen that if we add one-third to the 
period ending March 31st, 1900, to make it up to a full 
year, the figures for the three years stand as follows :— 
£87,832, £201,185, £412,447. If only the future shall 
show a much lower rate of increase than that which took 
place during the last two years, the manufacturing 
engineer will have no cause to find fault with Rhodesia. 

There are no statistics to show how much of the above 
indicated trade falls to the portion of Great Britain ; but 
from what I can ascertain from agents and users in this 
country, our percentage of the machinery trade of 
Rhodesia should be at least as high as the figures I gave 
with regard to Cape Colony, and, personally, I am inclined 
to place them somewhat higher. 








DAM AND THE ASSIOUT 
WEIR. 
No. I. 


Tue great reservoir works on the Nile were formally 
opened on the 10th instant by the Khedive and the Duke 
of Connaught. At various times we have described and 
illustrated the progress of these works. We give now a 
general history of the undertaking, and a series of engrav- 
ings reproduced from special photographs courteously 
placed at our disposal by Mr. Maurice Fitzmaurice, C.M.G., 
who has played an important part in the carrying out of the 
work for which Sir John Aird was the contractor. 

The two regulators just completed are the first in a 
chain of works which it is contemplated to construct in 
the vallev of the Nile. Mehemet Ali, the founder of 
modern Egypt, was eager to emulate the fame of the 
ancient Pharaohs, who constructed Lake Meeris, and he 
urged on his engineers the importance of resuscitating 
this lake. It has, however, been the good fortune of 
Lord Cromer to lay the foundation-stone of that series of 
works which is to usher in an era of prosperity such as we 
read of in the time of the great Pharoahs of the twelfth 
dynasty. We live in an age of Imperialistic ideas, and 
the lake Meeris of to-day will not be an isolated lake in 
one corner of Egypt, but it will undoubtedly be a series of 
reservoirs at the sources of the Nile. Lake Tana, at the 
source of the Blue Nile, with an area of 3000 square 
kilometres, and catchment basin of about 18,000 
square kilometres, will be able to supply 6,000,000,000 
cubic metres of water per annum. Lakes Victoria 
and Albert Nyanza, at the sources of the White 
Nile, with areas of 70,000 and 4500 square kilometres 
respectively, will be able to supply 12,000,000,000 cubic 
metres per annum. Lakes Tana and Victoria, with 
rocky sills and overfalls at their outlets, will not need to 
have their surfaces raised. The water will be drawn from 
them by widening the sills or cutting them down or 
tunnelling. Lake Albert will need to have its surface 
raised 3ft. or 4ft. by a weir at its outlet, but this will 
be done easily, as its shores are perfectly barren and 
within British territory. Such weirs fear no earthquakes. 
These mighty reservoirs will be the modern repre- 
sentatives of lake Meeris, and will worthily fulfil their 
mission, a mission which has been thus described in the 
report of 1894 on the Nile Valley reservoirs :—‘“ The day 
these works are carried out at the sources of the Nile, the 
lakes will take their proper place in the economy of the 
water supply, and we shall be able to say of them in their 
entirety, as we can say of them to-day in their degree, 
that what the snows of the Alps are to the Po, lakes 
Victoria, Nyanza,and Tana are to the Nile; and what the 
Italian lakes are to the plains of Lombardy, that Lake 
Albert is to the land of Egypt.” 

In addition to these works at the sources of the Nile, 
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training works will be undertaken in the White Nile 
itself between Gondokoro and Fashoda. These works 
will be undertaken with the object of ensuring that the 
waters issuing from Lake Albert are not being wasted in 
the marshes of the sudd regions, but are being conducted 
on to Egypt. They will not only add to the quantity of 
the water entering Egypt in summer, but also to its 
quality. Dr. Schweinfurth, the eminent African traveller 
and savant, was the first to call the attention of the 
Egyptian Government to the necessity of closing the 
spills from the White Nile to the mouth of Gondokoro, 
and so beginning the training of the river. He very 
rightly said:—‘* Many years would elapse before the 
deSired result would be obtained by the strengthening 
of the banks, but the works would be increasingly felt 
every year in Egypt as the works progressed.” These 
training works, it has just been stated, would improve 
the quality of the water entering Egypt, and that isa 
point of vital importance to the country. When the 
Assuin reservoir was first advocated there was always a 
good deal of anxiety about the unwholesome water which 
comes down from the swamp region of the White Nile in 
May and June during years of low supply, and which 
pollutes ‘the Nile so thoroughly that even the aération it 
gets as it traverses.the six cataracts of the Nile does not 
succeed in destroying its offensiveness. During the Sudd 
cutting operations of 1900 the green water which came 
down the Nile was held up a tew metres at the Assudn 
dam owing to the building operations, and it became 
quite foetid in the deep pool of 30 kiloms. upstream of 
the Assuin dam. Moreover, in this reach all the fish 
died. It was a very unpleasant prognostication of what 
might happen in the future. 

This green water comes down from the swamps which 
border on the White Nile south of Lake No; the swamps in 
years of low supply get cut off from the main stream, and 
gradually dwindle down owing to evaporation. They 
become fcetid, and when the rising waters overflow into 
them and mingle with them and form one stream, we 
have the green water so dreaded at Cairo. The larger 
the quantity of water in the river, the less chance is there 
of these swamps being cut off. Indeed, in years of good 
supply down the White Nile the green water is not 
perceptible. The swamps are never cut off from the 
main stream and never stagnate. 

Now with abundance of water coming down from Lake 
Albert Nyanza and the spills north of Gondokoro closed, 
Lake No would again become what it undoubtedly was in 
the past, a reservoir of extraordinary capacity; which, 
with the aid of a weir at Tewfikieh or Abu Zeid, or even 
possibly the Sixth Cataract, would keep the whole reach 
of the White Nile from Lake No northwards up to the 
level of the phenomenal summer of 1879, when the water 
entering Egypt in summer never fell below 1300 cubic 
metres per second, capable of irrigating 4,000,000 acres 
in summer. If this were to happen Lake No should 
certainly have its insignificant name changed to Lake 
Meeris. It would provide not only abundance of water, 
but abundance of good water to Egypt. 

Egypt has all this wealth of water to draw upon, and 
yet the Egyptian Government, acting upon the advice of 
its technical advisers, has decided to construct, within 
Egyptian territory, one reservoir which can always be 
held in reserve to meet contingencies. The reasons for 
this action are given in the report of 1895 on the Nile 
Valley Reservoirs :—‘ Since then we have further con- 
sidered the problem, and have concluded that whether 
the sources of the Nile or the sills of any of the other 
cataracts of the Nile are utilised for water storage, it is 
absolutely necessary, in the interests of irrigation, to have 
near at hand, at the point where the Nile enters Egypt, a 
reserve of water to meet any contingencies which might 
arise. These contingencies would arise from the fact 
that some of the more important summer crops are 
incapable of standing a fifteen days’ drought, while the 
summer discharges of the reservoirs would probably take 
eleven days to reach the canal heads from the first 
cataract, twenty days from the second, twenty-three days 
from the third, thirty-three from the fifth, thirty-nine 
from the sixth, and ninety days from Lake Victoria.” The 
reservoir which has been constructed in Egyptian territory 
is the Assudn reservoir, to form which the Assuan dam 
has been built. 

The minimum amount of water needed in summer, in 
addition to the existing discharge of the Nile, to ensure 
perennial irrigation to the whole of Egypt is 3,600,000,000 
cubic metres per annum. The solution of the problem 
of finding this water was seriously taken up by the 
Egyptian Government in 1889, and was entrusted at first 
to Lieut.-Colonel J. H. Western, R.E., and on his 
departure from Egypt was placed in the hands of Mr., 
now Sir, W. Willcocks, K.C.M.G., who was appointed 
Director-General of reservoirs, with a large staff of engi- 
neers. After a two years’ careful search and preparation of 
projects for reservoirs outside the Nile Valley, it was 
generally accepted that the reservoir must be in the 
trough of the Nile itself. As the Nile in Egypt has a very 
gentle slope, and carries an enormous amount of sediment 
in flood, the Director-General felt convinced than no 
ordinary dam would be of any use, he therefore decided 
to design a dam capable of passing the whole of the flood 
waters with no greater obstruction than that offered by 
the sill of an ordinary cataract. He found that it was 
possible to store the comparatively clear waters of the 
winter months, when there is a large surplus, and to 
supplement with them the deficiency of the summer 
supplies. With this object in view he provided the dam 
with sufficient sluice way to ensure the reservoir against 
being filled with silt. Sir William Garstin, K.C.M.G., 
the Under Secretary of Public Works, agreed with the 
Director-General that the best sitein Egypt for such a 
work was the head of the Assudén cataract; but in an 
international country like Egypt, the site and the design 
had to be approved by an international commission 
of engineers, before anything could be undertaken on the 
scale contemplated in these works. At that time there 
were three sites before the public—the Assuan site pro- 





posed by the Government, and the Silsila and Kalabsha 
sites proposed by the Société des Etudes du Nil. The 
Assuin site was nearly 2000 m. long, and allowed of 
openings 7 m. high and 2 m. wide, with 5 m. wide piers, 
which dimensions were considered favourable by Mr. F. 
D. M. Stoney, the originator of the Stoney gates, whose 
gates had been selected for the dam. The other two 
sites, however, had only 500 m. of waterway, and 
were suited to solid dams, but of no use to sluiced dams 
of the dimensions possible at Assuin. To fit the sluiced 
dam to these sites it became necessary to reduce 
the piers from 5 m. to 3 m. in width, and increase 
the height of the openings from 7 m. to 10 m. 
Under directions of the Under-Secretary only one design 
had to be used for all three sites, and, consequently, the 
Silsila and Kalabsha design had to be applied to Assuin, 
as the Assudn one could not be applied to them. The 
reason given by the Under-Secretary was that if one 
design was adopted for Assudn and another for the other 
two sites, the International Commission might call this 
preferential treatment, and probably not come to any 
decision, and so lengthen the inquiry to another year. 
Subsequent events proved the wisdom of this decision. 
The plans, report, and estimates were submitted in the 
winter of 1893-94 to an International Commission, com- 
posed of Messrs. Sir Benjamin Baker, K.C.M.G., Auguste 
Bouté, and Giacomo Torricelli. The majority of the 
Commission approved of the Assuiin site, adopted the 
dimensions of 7 m. by 2m. for the openings, and 
5 m. for the piers, but insisted on one continuous 
straight dam, instead of the curved dams selected by the 
Director-General. They overruled the objection that it 
was risky to expect sound rock on one long, straight 
line in a material like granite, and their decision was 
accepted by the Under-Secretary against the opinion of 
the Director-General. In May, 1894, the Director- 
General again surveyed and sounded the cataract, and 
finally chose the straight alignment on which the dam has 
been built. In the meantime Sir Benjamin Baker was 
made consulting engineer to the reservoir works by Sir 
William Garstin. The Government, bending to the storm 
against drowning Phile Temple completely with the 
contemplated reservoir, which was to have risen to a 
height of 30 m. above the zero of the Assudn gauge, 
and contained 2,500,000,000 cubic metres, ordered the 
Director-General to prepare a project for a reservoir 
with its water surface 22 m. above the zero of the 
Assuain gauge, and capable of containing 1,000,000,000 
cubic metres. This is the design according to which the 
existing dam has been built. The design was prepared 
by the Director-General of Reservoirs in 1894-95, and lay 
pigeon-holed till 1898, when Sir Ernest Cassel came 
forward with the funds, and, with Sir Benjamin Baker 
as consulting engineer, and Messrs. Sir John Aird and 
Co. as contractors, undertook to complete the work in 
five years. 

We publish this week four views which show, as we 
have said above, the progress of the works at various 
dates. 





The King has appointed Sir Benjamin Baker, K.C.M.G., 
to be a Knight Commander of the Most Honourable 
Order of the Bath, in recognition of his services in con- 
nection with the construction of the Nile Reservoir. 

The King has a’so given directions for the following pro- 
motions in and appointments to the Most Distinguished 
Order of Saint Michael and Saint George, in recognition 
of services rendered in connection with the construction 
of the Nile Reservoir :— 

To be an Ordinary Member of the First Class, or 
Knights Grand Cross.—Sir William Edmund Garstin, 
K.C.M.G., Under-Secretary of State for Public Works in 
Egypt. 

To be Ordinary Members of the Second Class, or 
Knights Commanders.—Major Robert Hanbury Brown, 
R.E., C.M.G., and William Willcocks, Esq., C.M.G., of the 
Egyptian Irrigation Department. 

To be an Honorary Member of the Second Class, or 
Knights Commanders.—Hussein Fakhry Pasha, Egyptian 
Minister cf Public Works. 

To be Ordinary Members of the Third Class, or Com- 
panions.— Arthur Lewis Webb, Esq., Kynaston Edwards 
Verschoyle, Esq., Maurice Fitzmaurice, Esq., George 
Henry Stephens, Esq. 








INDUSTRIAL MOTOR CARS IN FRANCE. 
No. I.* 


As was to be expected, all the consumptions were high 
on the first day, but on the second the hard frost brought 
about an entire change in the conditions. We accom- 
panied the Gillet-Forest Victoria, weighing 18 cwt., with 
three passengers and the driver. This is the only type 
of French vehicle which is now fitted with a single- 
cylinder horizontal engine. Developing 6 horse-power 
at about 950 revolutions, the motor is governed on the 
exhaust, and the transmission is by the usual shaft 
and sliding trains of wheels. The aim of the makers is 
not to produce a car which will run at high speeds, but 
one which will be simple, reliable, and economical; in a 
word, a type that fulfils the conditions of an industrial 
car. On account of the cold and frost competitors were 
tempted to drive the vehicles as fast as possible, and the 
hard roads made the going excellent for most of the way. 
The Gillet-Forest Victoria averaged 12} miles an hour, 
which is fully up to the limit allowed in the less frequented 
parts of Paris, and the actual rate of travelling was, of 
course, often considerably higher. All the cars, in fact, 
did fast times on the second day. Many competitors had 
trouble through the water freezing in the pipes and 
radiators, and the De Dion-Bouton lorry was stranded 
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at Versailles through this cause. These inconvenience 
however, are usually avoided by adding a little glyceraa! 
The consumption of the Gillet-Forest Victoria was 
1:3 gallon, as compared with 1°84 gallon on the previons 
day. Inthe majority of cases there was a difference of 
about 4 pints, while in some instances the consumption 
on the frozen roads was 15 and 20 per cent. less than 
when running on the slippery wood and granite the first 
day. In the case of the suburban vans and lorries the 
difference was still greater, and amounted to about 30 per 
cent. M. Tony Huber, of Billancourt, who has on] 
recently embarked upon the automobile manufacturin, 
industry, entered two vans for town and subuthes 
delivery, a cab and a limousine, all of them propelled by 
motors of 7 horse-power. The motor is of the Pe 
cylinder vertical type, without governor, and the parts 
are reduced to the smallest number possible. The trans. 
mission is by universal jointed shaft, with three changes 
of speed. As these were the first lot of vehicles turned 
out by the maker, they were mainly of an experimental 
character. The suburban van we accompanied weighed 
1 ton 17 cwt. 2 qr., including a load of 14°73 ewt. On 
the third day the rear axle had broken, and the van wag 
unable to finish the journey, but on being fitted with anew 
axle it resumed the trials. The van ran out of Paris on the 
second speed gear on account of the very slippery state of 
the granite setts. At Bezons the van slipped badly, but the 
granite setts were in an abominably bad condition. Once 
on the macadam towards Maisons-Laffitte the lever wag 
moved to the third speed notch, but the engine ran slug. 
gishly, and the van continued to travel on the second 
speed to Poissy and Saint Germain. The motor was 
now overhauled, and the vehicle ran much better to 
the Ceeur Volant, which is a very steep up-grade near 
Port Marly. At the bottom it stopped, and the only 
way of climbing the hill was to take up the load in two 
journeys. The whole time occupied in unloading and 
oading and getting to the top of the hill was an hour 
and a-quarter. The consumption on this occasion was 
8°65 gallons, but on another course it fell to 3:19 
gallons, and on the first day, when the roads were heavy 
with snow, it rose to 4:31 gallons. This van was 
obviously under-powered, but in the two lighter Huber 
vehicles running in town the 7 horse-power engine proved 
sufficient, though the consumption was rather high for 
theload. The Peugeot vehicles ran with great regularity, 
except for the accident to the omnibus, which was 
unable to terminate one of the routes on account of the 
motor seizing, and the ccnsumptions were fairly low, 
ranging from 2-9 gallons to 3°39 gallons for the omnibus, 
with a total weight of 1 ton 18 cwt. 2 qr., and from 
3 gallons to 4°75 gallons for the delivery van weighing 
with load 2 tons 15 ewt., the latter consumption being 
reached during the snowfall on the first day. The 
Vinot-Deguingand suburban delivery van is propelled 
by a two-cylinder vertical engine, with drive by a shaft 
to the differential on the countershaft, and thence to 
the rear wheels by short chains. The total weight of 
the vehicle was 1 ton 19 cwt. 3 qr. Its daily consump- 
tions varied from 3°5 gallons to 4°2 gallons. It went 
through the trials with little incident, and easily accom- 
plished the crucial test of climbing the Cour Volant. 
From the point of view of economy the De Dion- 
Bouton cab, weighing exactly a ton with passengers, 
got excellent results, with a consumption on the last 
day of 7°36 pints, but on other days it ranged from 
1:1 gallon to 1°48 gallon, and 1°76 gallon on the first run. 
The heavier De Dion vehicles, however, did not prove so 
economical. Clément et Cie., of Levalleis, Seine, com- 
peted in the trials for the first time with a cab and light 
van, propelled by their new two-cylinder vertical motor. 
The cab did not compare favourably with the Gillet- 
Forest Victoria of the same weight, its consumption being 
from 20 to 40 per cent. more, and the van, weighing 
1 ton 3 cwt., consumed an average of 2°5 gallons. Among 
the lorries the Peugeot, weighing 4 tons 8 cwt., witha 
load of about 2} tons, came out with by far the lowest 
consumption per mile ton, the figures ranging from 
2°64 gallons to 3} gallons for 25 miles. The Gillet-Forest 
lorry, weighing 4 tons 15 cwt., with a 3-ton load, con- 
sumed from 3°85 gallons to 5°6 gallons, and the De Dion 
lorry of 2 tons 14 cwt. 2 qr., including load, consumed 
from 2 gallons to 3°38 gallons. 

A curious feature about the vans and lorries is the 
lowness of the power in proportion tothe load. In order 
to get a good economy some of the competitors carried 
bigger loads than their vehicles were designed for, with 
the result that they found themselves in trouble on the 
steep hills. The town vans had motors of 7 and 9 horse- 
power, and the big lorries 10 nominal horse-power, 
developing, say, 12 horse-power. In view of the difficulty 
some of the competitors had in climbing the steep 
gradients with full loads, it might be supposed that 
makers err on the side of not putting enough engine 
power into their vehicles. We think, however, that if a 
motor will propel a delivery van along the level at the 
rate of 15 miles an hour, it is only a question of gearing 
down sufficiently to enable it to climb any hill. 
In vans where economy is of so much importance 
a small engine is better than a big one, subject 
to its proving efficient; but if the power is too 
low the vehicle is so much delayed on the 
road that the consumption comes out to almost as 
much as a motor of twice the power transporting the 
same load. If users desire their vehicles to run at 
regular speeds higher powers than those employed on 
most of the cars in the trials are undoubtedly necessary ; 
but, as a rule, economy is of much more importance than 
speed, and it matters little that a van should crawl up a 
hill when it can maintain a good rate of speed on the 
level. The usual method of driving a vehicle up a hill 
which proves too steep is to turn it round and climb on 
the reverse gear, but this is not always possible, as the 
car on a hill must be started to turn round, and it is in 
starting that lies the difficulty. Therefore, if a 7 horse- 
power motor is sufficient to propel a delivery van on all 





ordinary gradients with the three gears provided, it would 
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isable to have a fourth gear, to be used as a 
It might give a speed of two. miles an hour. It 
be often called into requisition, but it would 
ve very serviceable in starting cars on steep hills or 
slag them out of holes and soft places when the roads 
geting » bad weather. Another thing notice- 
are deteriorated by paul \ 8 
ble in the trials was the difference in the performances 
: d consumptions of vehicles propelled by motors of the 
ps ye power and even of the same make. This can 
pa only be explained by the transmissions, and this 
‘3 a matter to which sufficient attention is not always 
pol So much power is absorbed by the transmission 
Phat everything must be done to increase their efficiency 
either by designing more suitable gears or improving the 
construction of existing ones. Care and skill in design 
and manufacture are responsible for the difference in the 
efficiency of cars of the same system. Whether the 
universal jointed shaft or the chain transmission is the 
more eflicient it is difficult to say, as in the awards the 
Peugeot suburban delivery van and lorry secured the gold 
medals, while all the successful town vehicles had 
shaft transmissions. This, indeed, supports a general 
idea that while the shaft is suitable, though not necessarily 
superior to the chain, for the lighter types of vehicles it 
does not give such satisfaction as the chain on the heavier 
types of wagons and lorries. The results of the trials 
also raise the question whether the horizontal or vertical 
engine is the more suitable for industrial vehicles, where 
economy and reliability are the most important considera- 
tions. The French pin their faith to the vertical engine, 
because they require motors with a high piston speed for 
their pleasure carriages. As the horizontal engine has 
one entirely out of date for these cars, the French 
regard this type of motor with prejudice, and yet it seems 
to possess all the qualifications necessary for a reliable 
and economical van or wagon. Its construction may be 
very simple and robust, and being slow running it is more 
durable and less liable to overheat. The only two types 
of horizontal engines competing were entirely victorious 
in the trials, for while Peugeot carried off two gold 
medals, similar medals were secured by the Gillet-Forest 
yan and omnibus, and the only other vehicle deemed 
worthy of a gold medal was the De Dion-Bouton cab. In 
the constructional details of the vehicles also great 
improvements are capable of being carried out. As 
makers aim at designing vehicles for as great a load as 
possible for the motive power, they have a tendency to 
cut down the weight of the vehicle, with the result that 
the springs, brackets, and other parts in some of the 
vans appeared unreasonably light. Pneumatic tires were 
employed on all the lighter vehicles, and the big lorries 
had solid rubber tires. With the increased durability of 
air tires the objections raised against them on the score 
of cost are certainly not so serious as formerly, and their 
economy lies in a considerable reduction of draught, 
and consequently in the lower power required for 
propelling the vehicle. Still, with a better sus- 
pension of cars, it is quite probable that the pneumatics 
will ultimately be largely replaced by solid rubber tires. 
Meanwhile, it is very desirable that pneumatic tires 
should be made with non-slipping treads—at all events, 
for use during the winter months—as the slipping of 
vehicles on the greasy roads was the most serious trouble 
competitors had to guard against during the trials. The 
collision of a two-ton van with an obstacle is likely to 
have consequences which the owner would prefer to 
avoid. On the whole, considering the state of the 
weather, the majority of the vehicles came very creditably 
out of the trials, only three failing to cover all six courses, 
and in the hands of people who know how to use them, 
and who possess facilities for repair, many of the cars 
would no doubt give satisfaction; but, as we have said, 
the tradesman requires a vehicle which will give the 
least possible trouble, and for this reason we do not think 
that the use of motor vans will become general until 
manufacturers make a close study of the requirements of 
this new and large class of customers. As the Auto- 
mobile Club of Great Britain and Ireland is considering 
the advisability of organising a similar trial of delivery 
vans in London, it will be interesting to compare the 
performances of the English and French vehicles, and 
see whether British manufacturers have secured an 
advance over their foreign competitors in light delivery 
vans, in the same way that they have taken the lead in 
steam wagons. 


seem adv 
reserve. 
would not 








BRITISH AND FRENCH TRAIN SERVICES 
IN 1902. 
By Cuartes Rovs-MarTEN, 
No. V.* 

As I have said, the two accelerated Euston- 
Manchester expresses, viz., the 10.40 a.m. and 5.30 
pm., are invariably piloted and usually amount 
to 20} coaches, weighing loaded, 360 to 370 tons 
behind the second tender. Both were booked during 
July, August, and September to run from Euston 
to Crewe, 158 miles, without a stop in 2 h. 55 min., or at 
the average start-to-stop speed of 54°1 miles an hour. 
In June the 10.40 a.m. stopped at Stafford instead of 
Crewe, and was allowed only 2h. 25 min. for the 133} 
iniles, averaging 55°2 miles an hour, this timing being 
resumed from October 1st. Owing to the derangement 
caused by the Coronation traffic in June and August, and 
to the usual summer “rush” in July, I had several disap- 
pointing experiences of time-loss. But when aclear road 
was obtainable the London and North-Western engines 
usually showed themselves well able to perform the task 
assigned to them. Ordinarily the train engine was one 
of Mr. F. W. Webb's large four-cylinder compounds, 
either of the “Jubilee” class, Nos. 1901-1940, or of the 
still larger “Alfred the Great” class, Nos. 1941-1960, and 
was assisted either by a 7ft. 6in. single-wheeler of the 

Problem” class or a 6ft. 6in. coupled of the “ Pre- 


* No. IV. appeared December 5th, 








cedent” type, but sometimes by a three-cylinder com- 
pound. Not seldom, however, two of the 6ft. 6in. coupled 
engines were employed, in which case they generally 
accomplished their task with entire success. 

The work done, reviewed as a whole, was curiously 
variable, often admirable, sometimes only moderate, 
occasionally—though rarely—poor. As a curious con- 
trast I may quote side by side instances of the two 
extremes in these characteristics. In both cases the 
loads were identical : ‘ 20} coaches.” So were the engine 
types, all four being 6ft. 6in. coupled, of the “ Precedent ” 
class. So was the weather-- fine and calm, and the state 
of the rails—quite dry. Yet, as will be seen, there was 
an amazing discrepancy in the quality of the work. The 
explanation offered of the very bad performance in case 
“A” was that the train engine had a leaky tube. But the 
strange thing was this:—As will be seen by the log 
appended, the failure began at the very outset, the train 
taking 54 min. to cover the.first 1} mile, whereas in case 
“B” this was accomplished in 3 min. 51 sec. Spare 
engines were standing at Euston, Chalk Farm, Bletchley, 
Rugby, and Stafford. Yet this engine, alleged to be 
leaky, was allowed to go all the way with that important 
competing express, losing time every mile, although it 
would have been easy, one would have thought, to re- 
place it by another at any of the places named. What 
makes the case still more peculiar is that the engine said 
to be leaky, after losing all that time to Crewe, was still 
kept on as the train engine for the rest of the journey 
with the Manchester portion, and, after losing three 
minutes more to Stockport, picked up a minute or two 
thence to Manchester, so the leakage could not have been 
a very bad one. The case is distinctly strange. There 
was not a single check from first to last, yet the arrival 
at Crewe was 26min. late, and at Manchester 27 min. 
late, while in the second case quoted, in spite of a bad 
re-laying slack for nearly two minutes, the arrival at Man- 
chester was two minutes early. Thus the later journey 
was made in just half an hour less time than the former 
one, with engines of the same class and the same load. 

In every way the second performance—(Case B)— 

offered a sharp contrast. Whereas in the first case time 
was steadily lost all the way, in this case time was just 
as steadily gained, and the gain continued in spite of the 
re-laying slack noted, until, having passed Lichfield. 116} 
miles in 123 min. 26sec.—or 122 minutes net—from the 
start a punctual arrival at Stafford had been made 
secure, barring checks, and so the drivers eased down for 
the rest of the distance to avoid getting in too much 
before time, else we should have reached Stafford 
several minutes sooner. I should mention that in the 
second case the first booked stop was at Stafford instead of 
at Crewe as in the earlier case, and so as the run thence was 
made with different engines, I only compare the perform- 
ances as far as Stafford. The later one was certainly 
remarkable, as the work of two engines respectively 
thirty-six and thirty-four years of age—the pilot, No. 1519 
“Duchess,” having been built in 1866, and the train- 
engine No. 1677, “ Badajoz,” in 1868. The two engines 
in the other case, Nos. 1681, “ Minerva,” and 1685, 
* Gladiator,” by-the-bye, both were thirty-four years of 
age. All four, however, have been rebuilt and improved 
by Mr. Webb until they are “as good as new”—or 
better —certainly more powerful, having larger boilers 
than when first built. But assuredly for such small 
engines, weighing only 32% tons, with but 1083 square 
feet of heating surface and cylinders 17in. by 24in., 
even though two were used, to take some 3870 
tons over a road by no means level, at an average 
speed of 56 miles an hour from start to stop, as 
“Duchess” and “ Badajoz” did in the later instance 
was a distinctly noteworthy achievement. In the first 
hour a distance of 56} miles was covered, and in the first 
two hours exactly 113 miles, the posts being passed in 
those times to the second. Also it should be observed 
that the average speed for the 116} miles fronfEuston to 
Lichfield was 56°6, without allowing for the re-laying 
slack at Amington before Tamworth, or 57°3 if that be 
allowed, while the speed on the remaining 17 miles to 
Stafford was only 50-1 miles an hour. This shows how 
the drivers “ eased down” after all the hardest work had 
been so successfully accomplished. It certainly is a 
notable testimony to the excellence of British designing 
and British workmanship that engines respectively thirty- 
four and thirty-six years old should still be able to per- 
form such work. For, even admitting the fact that two 
had to be used for one train, it must be remembered that 
when they were built the load would have been reckoned 
as fully eighteen “ coaches” for each engine, while such 
a booked start-to-stop speed as 55:2 miles an hour had 
never then been seen or dreamed of on the 4ft. 84in. gauge. 
I append the comparative “logs” of the two runs :— 


A. B. 
Distances. = Times from Times from 
Miles. Stations. start. start. 
h. m. s. h. m. s. 
— ... Euston ... ... dep. 000 000 
1} ... Chalk Farm... pass 0 5 30 0 351 
ee, 0 11 53 0 9 26 
REE cin WORN  s caw )s 029 0 0 22 55 
ee eee 039 9 0 30 20 
it gee: . Sees 0 50 17 0 38 36 
462 ... Bletchley... ...  ,, 1 529 0 51 31 
50h ... Roade ee ee 1 20 36 1 3 42 
SE sce: ORI ee as 148 62 ... 127 12 
Re-laying slack. 
110 ~=—.... “Tamworth Saas 22121 ... 156 25 
1164 ... Lichfield ... ... ,; 22.0... 2 336 
i ee ere 2 48 51 2 23 48 
1474... Whitmore... ..._,, 3740 . Stop. 
158_ ... Crewe era ear, FUN 
» pa * Sc: gy QC ee ee 
183}... Stockport... ... arr. ... 3 59 33 
is ee pa Sea ale: QUERIES Ao oe 
188? ... Manchester ... arr. *412 0 


* Due at Crewe in 2 h. 55 min.; Manchester in 3 h. 45 min. 


Before turning to the performances of the newer 
engines on these accelerated expresses, I cannot refrain 
from giving two more by the rebuilt old engines—in this 
case on the heavy fast up train, due to make the journey 





from Manchester and Liverpool in 8 h. 45 min. and 
8 h. 55 min. respectively, reaching Euston at 9.15 p.m. 
In each of these two instances the locomotives were 
identical in types, and the train engine was, as in the 
case of the down train, a 6ft. 6in. coupled of Mr. Webb's 
rebuilt “Precedent” class. But the pilot in each 
instance was a 7ft. 6in. single-wheeler of the “ Problem” 
class, originally built by the late Mr. John Ramsbottom, 
and subsequently rebuilt by Mr. Webb. In case No. 1, 
the pilot was No. 111, “ Russell,” single, built in 1860; 
the train engine, No. 275, “ Vulcan,” coupled, built in 
1870. In case No. 2, the pilot was No. 827, “ Victoria,” 
single, built 1862; the train engine, No. 1219, “ Light- 
ning,” coupled, 1872. Thus one of these engines, draw- 
ing the fastest and most important up express on the 
most important British railway, was no less than forty- 
two years old, and another forty years, while the age of 
the other two were thirty-two and thirty years respec- 
tively. Moreover, the two elders had only 16in. cylinders 
with 24in. piston stroke, consequently, with 7ft. 6in. 
driving wheels, had 68 lb. of tractive force for every 
pound of effective pressure on the pistons, the coupled 
engines having 88lb. The loads were not quite so heavy 
in these two particular cases, being in each instance 
reckoned as 17} coaches, or about 320 tons, exclusive of 
engine and tender. But this would have been computed 
as 18 coaches per engine when the pilots were built, or 
16 each when the train engines came out. Yet the per- 
formances were very fine—indeed, in the earlier case 
quite remarkable. In the second instance a drizzling 
rain caused the rails to become “ greasy,”’ and induced 
considerable slipping on the part of the old single- 
wheeler, thus causing the journey to occupy longer time 
than its predecessor; still, the booked time was kept to 
the exact second. Butin case No. 1, the work throughout 
was of a most surprising character. The climb of 10} miles 
to Whitmore was done in 14 min. 46 sec., a minimum 
speed of 50 miles an hour being steadily maintained up 
the Madeley Bank, 3 miles at 1 in 177, and 54-2 up the 
subsequent bit of 1 in 330 to the summit. The next 
14 miles of easy down grades to Stafford occupied only 
11 min. 49 sec. Stafford— 24} miles—was thus passed in 
26 min. 35 sec. from the Crewe start. A clear road being 
kept for us, we maintained our high average speed, 
passing Tamworth—48 miles from Crewe—in 47 min. 
23 sec., the best time I can remember making between 
those stations, averaging 60°8 miles an hour from the 
start. At Amington siding, however, some heavy per- 
manent way repairs slowed us down to 10 miles an hour 
for more than two minutes, and lost us fully 33 minutes. 
Nevertheless, we passed Nuneaton—61 miles from Crewe 
—in 62 min. 43 sec.—again the best time in my experi- 
ence, which, nevertheless, was only 59 minutes net if the 
delay be allowed for. For the 753 miles from Crewe to 
Rugby we took only 77 min. 50 sec. inclusive, or 74 
minutes net, but here we were badly slackened by signals, 
and also at Hillmorton, a further delay of 34 minutes 
being thus occasioned. Still, we passed Bletchley— 
111} miles—in 116 min. 26 sec. inclusive, from Crewe, or 
109 minutes net, and Tring summit—126} miles—in 
132 min. 33 sec. inclusive, or 125} minutes net, our rate 
never having fallen below 50 miles an hour up the bank 
at 1 in 330 to Tring, and the 154 miles uphill from 
Bletchley having been covered in 16 min. 17 sec. 
Although we left Crewe 3 minutes late, we were 
5 minutes early at Tring, so thenceforward we had to 
ease down on the falling grade to Euston, and took 
37 minutes over the 31} miles, but, nevertheless, got in 
2} minutes early. Manifestly the final run in from Tring 
could easily have been shortened by 6 or 7 minutes had 
not the train been before time, but as it was the inclusive 
time from Crewe was only 2 h. 49 min. 37 sec., while, if 
the Tamworth, Rugby, and Hillmorton delays were 
taken into account, the net run from Euston to 
Crewe was 2 h. 36} min. Further, if the train had 
continued from Tring at the same speed that two 
similar engines with the same load maintained on 
another occasion, the time would be reduced to exactly 
23 hours for the 158 miles, with a load of 320 tons. The 
average inclusive speed for the 127 miles from the Crewe 
start to the point where “easing down” began was 
57°3 miles an hour; but if due allowance be made for the 
delays above noted, the net average rate was 60°7 miles 
an hour. Even on the inclusive time from Crewe to 
Euston without taking any account of the 7} min. 
delays for signals and re-laying, or for the 6 min. added 
to the transit time through the slowing down from Tring 
onward, the average rate from start to stop was over 55°8 
miles an hour. 

I have.dwelt.at.some length on these performances by 
some of the oldest locomotives working at the present 
day with. some of the most important accelerated 
expresses now running, because they afford a curiously 
cogent illustration of the excellent service that can still 
be done by engines of British design and British build, 
even at the advanced ages of 30, 32, 34, 36, 40, and 42 
years. . The question whether, nevertheless, it be the 
best policy to maintain such old locomotives of relatively 
small power, thus necessitating the use of two per train, 
with the consequent duplication of crew and other con- 
comitant expenses is, as a famous author puts it— 
“another story.” 








THE ENGINEERING Society, Krine’s CoLLece, Lonpon.—The 
ninth annual dinner of the above Society was held on Saturday 
last at the Hotel Cecil, Professor E. Wilson, Wh.Sc., M.I.E.E., in 
the chair. The guest of the evening was Professor John Perry, 
F.R.S., who delighted his hearers with a humorous speech. The 
Principal of King’s College replied to the toast for the “College 
and Staff,” and set forth the position which the college occupies 
in connection with the new London University, and the urgent 
need of endowment. The chairman announced that Mr. J. S. 
Highfield, a former member of the Society, had recently been 
appointed engineer-in-chief to the Metropolitan Electric Supply 
Company. He alsogave a brief résumé of the history of the Society, 
which was founded fifty-five years ago. The speeches were 
interspersed with a flute solo and songs given by the staff, students, 
and Mr. F. Dale. The evening passed off very successfully ; 113 
students and past students being present. 
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TRAMWAY TRACK SANDING. 

A case of signal importance to electric tramway companies 
has recently been decided on appeal to the House of Lords. 
We refer to the Dublin United Tramways Company, Limited, 
v. Fitzgerald, which, although hailing from Ireland, esta- 
blishes a principle which must affect every tramway on this 
side of the Channel. Put shortly, the question at issue was: 
Who is responsible for keeping that part of a public road which 
is occupied by the tramway properly sanded when the streets 
are in a slippery conditicn? The task of solving this problem 
came before the Upper Chamber in the following way. The 
plaintiff, while driving along that part of a street on which 
a tramway was laid, was thrown and injured. Thesurface of 
the granite setts with which the street was paved had become 
worn and slippery, and the road authority had given the 
tramway company notice to lay sand on that part of the 
street. In an action against the tramway company to recover 
damages for personal injuries, the jury found that the part 
of the pavement for which the company was responsible was 
slippery and unfit for traffic; that it was a danger and 
annoyance to ordinary traffic anda nuisance; that the plain- 
tiff was injured by reason of the condition of the roadway ; 
and that the accident was not due to improper construction or 
improper maintenance, but to the omission of reasonable 
precautions, such as sanding to prevent the pavement from 
becoming slippery. The negligence lay in omission on the 
part of the company to lay sand. The jury found a verdict 
for the plaintiff, and the Irish Court of Appeal allowed him 
to have the benefit of the verdict on the ground that it was 
the duty of the tramway company to keep the surface of the 
road in good condition in wet weather, either by laying sand 
or otherwise. On appeal to the House of Lords, this judg- 
ment has been affirmed, the Lord Chancellor saying, in the 
course of his judgment :—‘‘It is for the tramway company 
to keep this part of the roadway in a condition fit for public 
traffic; and although no precise method is exclusively 
obligatory, the use of sand is that which is actually enjoined, 
and which seems to be the most satisfactory.’’ . Lord Shand 
pointed out that in accordance with the 28th section of the 
Tramway Act of 1870 the company was to use such materials, 
and to keep the roadway in cuch a state as would satisfy the 
road authority. In the result the duty of laying sand in wet 
or frosty weather is now imposed upon the Dublin Tramways 
Company. The reason for the delay in bringing this question 
before the Courts for decision is not far to seek. Although 
tramways date back, roughly speaking, to the Act of 1870, 
the question of sanding never arose seriously until the intro- 
duction of steam and electricity as substitutes for the horse. 
While the companies owned horses they were naturally ready 
to keep the track sanded; but sand is not needful on the 
space between the rails of an electric tramway in any 
weather. 











THE SUBMARINE TORPEDO BOAT, 
PROTECTOR. 


THE accompanying illustrations show the submarinetorpedo 
ooat Protector, which was launched on November ist, at 
Bridgeport, Connecticut. In our issue of October6th, 1899, we 
published an account of the Argonaut, a boat of substantially 
similar order to the Protector, which, in turn, was a modified 
copy of the older boat of the same name built in 1897. 
During the early days of the Spanish-American war, the 
Argonaut, in her original form, was cruising in the waters of 
the Chesapeake, hunting for wrecks, and, to prove her use- 
fulness for military work, application was made for her to be 
allowed to countermine or disconnect, by stealth, some of 
the torpedoes in the mine fields abreast Fortress Monroe, 
Virginia. For good and sufficient reasons, permission was 
refused, but Mr. Lake established his record nevertheless. 
One afternoon, her commander determined to run right upon 
the mine fields, and to anchor, unobserved, in the midst of the 
large fleet of coasting vessels moored just beyond. Taking his 
bearings when about three miles distant, he submerged the 
boat until the sighting-hood on the conning tower was just 
above water, while the ventilating pipes which the boat then 
carried were high above the surface. It was nearing sunset 
when he started, and a short while afterwards the sun dipped 
and the search-lights on the fort began to sweep the whole 
area of approach, but while the lights picked up every 
ordinary craft of any size whatever, still they failed to 
discover the approaching Argonaut. After an hour’s run, she 
stopped right in the midst of the vessels, rose to her cruising 
trim, and anchored right under the fort’s guns. The military 











authorities were thoroughly surprised. A day later, the 
Argonaut submerged at the same spot, and cruised around the 
bottom for some hours. In that time the diver could just as 
easily have disconnected half the mines in the near-by fields. 

The Argonaut and the’ Argonaut No. 2 have, so we under- 
stand, cruised hundreds of miles on the ocean bed along the 
Atlantic coast, and though they have experienced all sorts of 
weather, we gather that at no time has either been in 
tow or under convoy. Since 1900 Argonaut No. 2 has, it is 
said, more than paid for herself by the wrecking work which 


| structure are placed the air tanks and the 
| This effects a double end. 


| 
gasoline s 
In the case of the air tani 
tends to lower the centre of gravity, while with the gasolin 
tanks outside the main body of the boat an element 7 
added safety is secured in case of their leakage. On th, 
deck, amidships, is placed an elliptical conning tower an 
above that rises an armoured sighting hood. With ‘deck 
awash, the conning tower is nearly all above water, while fo 
closer observation the boat is submerged to the armoured 
sighting hood, three seconds’ time, it is said, being required 
to effect the change. With the sighting-hood above water 
the boat has, it is stated, a reserve buoyancy of only a fey 
hundred pounds, so that total submergence when under wa' 
san be effected quickly by the operation of the hydroplaneg 
ut the sides in line with the guards. In addition to the 
hydroplanes, there is a third rudder aft for vertical contro} 
and, of course, one for horizontal direction. r 
To travel on the bottom, all that is said to be necessary jg 
to effect total submergence, when the boat, on reaching the 
water bed, will settle upon her two travelling wheels—ong 
forward of the other on the keel line. These wheels are go 
arranged that they have considerable vertical play, and they 
ure housed to some extent within the body of the keel when 
aot in use. They are raised and lowered by pneumatic lifts 
which, when the boat is running on the bottom, tend to act 
is buffers against the effect of a heavy ground swell. For 
inything but very moderate submergence the builder recom. 
mends thet the boat be drawn down to the water bed. 1 
‘fiect this the boat carries two pyramidal weights, or anchors 
weighing 1000 lb. a-piece. These weights are usually housed 
within the keel, and are connected to power drums by wire 
cope. When the point of submergence is reached, and the 
boat is designed to work to a depth of 150ft., these weights 
ire lowered, the buoyancy of the boat is reduced to that of 
the awash condition, and then she is bodily hauled dowr, 
Che object of this is to prevent too rapid a descent. Another 
reason for this mode of submergence is that it is possible to 
‘ake accurate bearings, and sink the craft in this way within 
a few feet of any chosen point. For running between the 
surface and the bottom, the boat has to depend upon the lateral 
hydroplanes and the vertical rudder at the stern. This is tke 
only experimental feature about the new boat, for the others 
of this type ran only on the surface or on the bottom—not 
in between. The boat carries a heavy cast iron keel, a large 
section of which can be dropped at will in case of accident 
on the bottom. The conning tower when submerged is said 
to exert a considerable righting moment, so that the double 
effect of the conning tower and the disposition of the weights 
and the heavy keel is to keep the craft on a level keel. In 
the Argonaut No. 2, upon which the present Protector is an 
advance, this stifiness was so pronounced that it was found, 
when running from the general 
water bed into a deepened 
channel, that the boat sank 
only when the stern cleared 











and then she went down on a 








level keel. When submerging 
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under way, it is anticipated 
that the weight of the water on 
the hydroplanes will force the 
boat down on an even keel 








DIAGRAM OF THE PROTECTOR 


she has done in Long Island Sound in recovering valuable 
cargoes long since lost and forgotten. 

The Protector, as will be seen from the engravings, is not cigar- 
shaped, like almost every other submarine torpedo boat, and 
the reasons are the result of her builder’s experience in waters 
disturbed by heavy seaways. Photographs of the cigar-shaped 
boat while under way awash show them labouring. even in 
smooth water, with the weight of water bearing down upon 
their turtle-backs. With a displacement rapidly decreasing 





and that there will be no 
danger of a sudden plunge, 
or dive, should any of the crew 
move forward, 

The boat is 65ft. long over 
all, has a maximum beam of 
11ft., and a submerged displacement of 170 tons. She has 
twin screws driven by two gasoline engines of 250 horse-power 
applied direct to shafts. For submergence runs, she carries 
storage batteries, with capacity equal to 100 horse-power. 
The batteries can be re-charged while the boat is running 
under her gasoline engines. There is said to be ample space 
for a crew of six, folding berths, like the bunks in an American 
sleeping-car, being provided for that purpose, and turned up 
out of the way when not in use. The engines are placed to 
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THE PROTECTOR ON THE SLIP 


after the major longitudinal axis is submerged, the tendency 
is to ‘‘bury’’ in a seaway, and this fault becomes no less 
serious when submerged, for it has been. discovered from 
experiments made with the Argonaut that the heavy ground 
swell after a storm reached a depth of five or six fathoms in 
effect, and has.a tendency to beat down upon a submerged 
craft. The Protector, like -her prototype the Argonaut 
No. 2, has a ship-shaped hull, which consists inwardly of a 
cigar-shaped body, with the ship-shaped formed super- 
structure rising above without. In the ship-shaped super- 





the sides of the boat, leaving a passage way between them. 
The surface speed is estimated at 11 knots, and the submerged 
at 7 knots. The fuel tanks hold 1400 gallons of gasoline. 


‘Enough air is carried in the tanks in the superstructure, at a 


pressure of 200 1b. to the square inch, to last, it is estimated, 
for a submergence of sixty hours. Forward of the living 
space there is the diving compartment, by which access can 
be had to the sea when the boat is on the bottom. In this 
compartment is carried a telephone, which connects with the 
other parts of the boat, and which can also be connected to 
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an outside line. The object of this latter use is for off-shore 
picket service. It is proposed that boats of this type shall 
be sent well out to sea, where the bottom is still not more than 
100ft. below—on the Atlantic coast of the United States this 
ranges all the way from 5 to 20 miles—and when an enemy is 
observed in the offing, after having marked his apparent 
speed and direction, sink to a junction box, send out the 
diver, and make direct telephonic connection with the 
shore. By gradually increasing the air pressure in the diving 
compartment, during the interval of hauling down, it should 
be possible to bring the diver to the point of pressure needed 
without danger. 

The offensive work of the boat is centred in three 18in. 
Whitehead torpedo tubes—two in the bow and one in the 
stern. The torpedoes will be carried in the tubes, and water 
ballast will replace their discharge. In making an attack the 
bow tubes will be fired just after submergence, while the 
after tube, should the bow torpedoes miss, will be fired after 
the boat has passed under and beyond the target and upon 
rising. This is to be effected without the need of the boat 
turning in its flight. 

The wheels of the Protector have a central blade, 
intended to bite into the bottom, which, on the Atlantic 
coast, is generally hard sand, and to keep the boat true to 
her course. Cyclometers are to be geared to the travelling 
wheels to check distances. Where the bottom is muddy and 
soft the pressure, it is said, can be easily regulated, and it 
was found with the Argonaut No.2 that she would travel 
easily, the wheels burying but 6in. in mud in which the diver 
would sink up to his waist. 

The Protector has, so we understand, been built with 
the direct understanding of competitive trials between her and 
the Holland type of boat, and the results will be looked 
forward to with interest. To the engineer and the naval 
man the following comparison of elements is instructive ; 
while the safety appliances and the means of escape for the 
entire crew through the diving compartment in case of total 
disablement—using patent helmets for the purpose, are 
advantages that mean much for the maintenance of morale 


in time of danger. 


The Protector. 

Length over all, 65ft. 

Breadth of beam, 11ft. 

Displacement afloat, 
tons. 

Surface buoyancy, 55 tons. 

Engine horse-power 250, 
applied direct to shaft. 
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Battery capacity, 75 horse- 
power for four hours. 

Twin screw. 

Hull, sufficient strength to 
submerge 150ft. 

Armament, three Whitehead 
torpedo-firing tubes. 

Means of submerging, three. 
Admitting water ballast, sub- 


Holland Boats. 
Length over all, 63ft. 4in. 
Breadth of beam, 11ft. 6in. 
Displacement afloat, 105 
tons. 

Surface buoyancy, 15 tons. 

Engine horse- power 160, 
less a considerable loss due to 
driving indirectly through 
gearing. 

Battery capacity, 70 horse- 
power for four hours. 

Single screw. 

Strength of hull approxi- 
mately the same. 

Armament, one Whitehead 
firing tube. 

Means of submerging, two. 
Admitting water ballast, and 


driving with horizontal rud- 


merging with the use of 
ders. 


hydroplanes, and hauling 
down to the bottom or to any 
desired depth by anchor 


weights. 

Means of coming to the Means of coming to the 
surface, four. Discharging surface, two. Discharging 
water ballast by either com- water ballast, and use of 
pressed air, power, or hand horizontal rudders when 
pumps; by the hydroplanes, under way. 


when under way ; by lowering 
the anchor weights, and by 
releasing the drop keel. 

Fuel - carrying capacity, 
1400 gallons. 

Speed (estimated), 10 to 11 
knots. 

Submerged speed 
mated), 7 knots. 

Means of travelling on the 
bottom. 

Submerges on a level keel. 


Fuel-carrying capacity, 850 
gallons. 
Speed (estimated), 8 knots. 


Submerged 
mated), 7 knots. 


(esti- speed  (esti- 


‘Dives by the bow at varying 
angles. 

Fuel, gasoline, carried in 
tanks in the living quarters 
of the boat. 


Gasoline fuel carried in 
superstructure where escaping 
gas or leakage would not 
injure crew. 

It will be understood, of course, that in the foregoing com- 
parison the claims made for the Protector have yet to be 
substantiated when she is far advanced enough to make 
trials. Her builder, Mr. Lake, seems to be confident that be 
is not claiming too much for her, and he says that his boat 
will embody the following extra advantages :-— 

Means to enable divers to leave and enter the ves el while 
submerged ; automatic and positive maintenance o: trim; 
means to measure distance travelled when submerged ; 
invisibility in a semi-submerged condition; capability of 
steering long and correct courses; automatically controlling 
depth of submerging; means for cutting cables and for mining 
and countermining purposes; a water-tight superstructure 
affording deck space and sufficient buoyancy to make her 
seaworthy and also afford space for storage of fuel, air tanks, 
&c.; automatic drop keel and other automatic features to 
prevent submerging below a safe depth; ample officers’ and 
crews’ quarters with cooking and sleeping facilities; provision 
for escape of crew in case of partial disablement of vessel 
while submerged. The following particulars refer to the 
diagram on page 563, 


No. 1. Armoured sighting-hood. No. 7. Running wheels, 

No. 2. Hatches. No. 8. Door from diver's compart- 
No. 3. Conning tower. ment. 

No, 4. Torpedo tubes, No. 9. Vertical rudder. 

No. 5. Hydroplanes. No. 10. Horizontal rudder. 

No, 6, Drop keel. No. 11. Ventilators, 


No. 12. Anchors. 








CATALOGUES. 


Kerr, StuarRT AND Co., Limited, Bucklersbury, London.—New 
edition of permanent way catalogue, locomotive list, and portable 
railway circular. 

W. 8S. Laycock, Victoria Works, Sheffield.—Catalogue of rail- 
way carriage fittings. Much expense and good taste haye been 


brought to bear on this handsome production, which will compare 
very favourably with the highest class productions from across the 
Atlantic, 
column, 


The contents are too numerous for mention in this 








LIMITS IN HEAVY ELECTRICAL 
ENGINEERING. 


As briefly announced in our last issue, Mr. Swinburne 
delivered his address as President of the Institution of Elec- 
trical Engineers. The address was printed, but Mr. Swin- 
burne did not read it in full. He remarked that everyone 
who wanted to could do that later on, and that what he 
proposed to do was to refer generally to the various heads 
into which the address was divided. To have had the address 
read out in full by its author would no doubt have been most 
interesting, but certainly no less interest attached to hearing 
the President discuss his subject without actually reading it. 
It was a difficult thing to do well, and yet it was done. 
Similarly the subject chosen for the address was full of diffi- 
culties, but they have been ably met and surmounted. We 
do not propose to print the address in full. It is a document 
which must be considered as one complete whole. It would 
not be fair to it to chop it up and publish it in weekly instal- 
ments. We have therefore decided to give in a more con- 
densed form as far as possible the gist of the whole. Briefly 
speaking, the text of the discourse was, ‘‘ What may prevent, 
or is preventing, further advance in the various branches of 
electrical energy.’’ As he explained, Mr. Swinburne resisted 
the temptation to dilate on the progress of electricity, or of 
the Institution itself; or to prophesy roseate happenings for 
the future. He sought, rather, to discover what was pre- 
venting us from going farther than we have done. The 
choice of subject itself was indicative of the man’s nature; 
its treatment even more typical. 

In his opening sentences he deprecated the gulf which 
divided the purely theoretical from the purely practical man, 
and sought to bridge the chasm. Mr. Swinburne was 
eminently the man to make this attempt, for he is certainly 
among the most scientific of our practical engineers. 

Passing on to details of his subject, the author pointed out 
the difficulties in the way of obtaining power usefully from 
the tides, and the huge works necessary if they are to be 
utilised at all. He dealt also with water power generally, 
and again emphasised the fact that, owing to the large cost 
necessary for the installation and upkeep of hydraulic works, 
this form of energy was by no means as cheap as it was 
popularly supposed to be. Moreover, water power, where it 
existed, was usually placed in positions inconvenient of 
access, being generally among hills. Expense, therefore, was 
incurred in taking raw material to the powerand bringing away 
finished products. ‘‘ For a water power to be really valuable,”’ 
he remarked, ‘‘ it should be near a source of material, on the 
sea, and should have a great head of water, so that the 
capital cost of development is small. Such a water power is 
very valuable—to the landlord;’’ and he continued: ‘‘A 
blast furnace is more valuable than a water power. There 
are plenty in England. But the owners, who have been 
wasting the gas up to now, will not give it away; they will 
want rent, so that it will only just pay to use his gas rather 
than make it. The electrical industry thus does not gain, 
but the ironmasters do.’’ 

After having referred to the Jong-cherished idea of obtaining 
power direct from coal, Mr. Swinburne next discussed the 
limitations of the steam and gas engines, and expressed his 
belief that the electrical engineer should study the gas engine 
more-deeply, as being the most likely source of power in the 
time to come. While speaking of the steam engine, he said 
that he thought it might not be out of place to bring before 
the Institution a recommendation of the Institution of Civil 
Engineers that in future the British Thermal Unit be 
written B.Th.U., instead of B.T.U., as B.T.U. is used for 
‘* Board of Trade Unit.’’ 

As regards dynamos and transformers, Mr. Swinburne 
thinks we have gone about as far as it is possible, and he does 
not anticipate any very great improvement, saving in details, 
in either of them. He briefly described a suggested form of 
rotary field direct-current dynamo, which he thought might 
be found useful perhaps for light compact railway motors. 
The possible improvements in secondary batteries, too, he 
considered as being but small, but in the case of cables he 
thought the case very different. ‘‘There is no branch of 
electrical engineering,’ he said, ‘‘so important as cable- 
making. Yet there is no branch of the industry which is run 
on less scientific lines. The days of secret mixtures known 
only to the workmen who make them may be passing away ; 
but even now the whole art of cable-making is a question of 
trial and error, with a good deal of the last component. 
Engineers do nos know now whether rubber is better than 
paper, nor can they tell what any particular make of cable 
will be like after ten years’ use. We do not even know how to 
test a cable. Sometimes we test it as if it were a telegraph 
wire ; at other times we test with twice the maximum 
pressure, and if it does not break down we trust we have not 
injured its constitution, and put it down. Or we break down 
a little bit and assume it will all stand some proportion of the 
breakdown pressure.”’ 

We cannot help thinking that some of our cable-makers 
will be up in arms over these somewhat sweeping assertions, 
and we ourselves disagree totally with part of what Mr. 
Swinburne says. One, at all events, of our foremost makers 
has a very perfect system of testing insulation both for 
mechanical strength and otherwise, and has studied the 
whole subject most carefully. Speaking of light, the President 
states that there is no thermo-dynamical reason why electrical 
energy should not be converted directly into radiation of any 
wave length without loss, and continues: ‘‘I do not know if 
there is any molecular impossibility ; but apparently our limits 
are practical—that is to say, it may be done, but we have not 
yet hit on the way of doing it. The vacuum tube appears to 
be a means of converting electric power direct into radiation. 
The Cooper-Hewitt lamp, for instance, gives an efficiency of 
about three candles per watt, or something like 0°6. All 
these figures as to light are alittle vague. Unfortunately, the 
light is of a very bad colour. It is very actinic, but the wave- 
lengths are too small. One method is to degrade the light by 
making it act on silk dyed with matters which lower 
the radiation to a redder colour by fluorescence.’’ When 
dealing with arc lamps, Mr. Swinburne concludes as 
follows :—‘*To sum up as to the arc light, we do not seem to 
have reached our limit as to light from pure heating, because 
we lose a lot of light into the opposite carbon. Many attempts 
have been made to expose the crater freely. But far more 
important than this, I would urge that the are is not 
necessarily a hot body radiator only, but that it may also 
convert electrical power directly into light in the space 
between the electrodes, and this gives a chance of rising 
more nearly to our theoretical limit of about five candles 

r watt.’’ 
~Eor use-with-incandescent- lamps -a. fine-wire -resistance-in 
series with the filaments and heated to the critical point by 


SOME 


the current passing through it has been suggested. « It wj]] 
be seen,’’ said the President, ‘‘ that a small resistance of this 
character will allow a lamp to be run nearly at its maximum 
safe efficiency in spite of pressure variations, while a larger 
resistance will enable lamps to be run off tramway and other 
varying pressure systems with good overall efficiency.’’ 

When referring to railways, Mr. Swinburne said that jt 
was absurd to begin to consider the limits of the use of 
electrical transmission on them at this date. The future of 
electric railways, tramways, and automobiles was rather, he 
said, a matter of vague conjecture and picturesque prophecy 
As concerns railways, we may, he thinks, say that ‘“ we are 
limited by the want of either a variable speed simple 
alternate-current motor, or a simple variable speed-gear 
capable of transmitting a very large torque, and packing into 
anengine. A recently-developed scheme is the use of low. 
frequency alternating currents with laminated series-wound 
motors. This solves the difficulty, but at the expense of 
large idle current, induced pressure in short-circuited arma. 
ture coils, large expensive and inefficient transformers, and 
the ordinary disadvantages of the series motor on constant 
pressure. This plan is well worth serious study.’’ The collec. 
tion of large currents at great speeds has long loomed as q 
limit. The published accounts of experiments at Zossen 
would lead us to suppose there is no trouble on this score, 
Still it is a difficulty many engineers fear. 

In electric tramways there is, Mr. Swinburne considers, no 
limit in sight. ‘The power can be sent over any distance 
desired, and there seems to be no limit to the people who 
want to travel on electrical trams. The question of elec. 
trolysis is rather that of a limit to the duration of pipe 
companies’ property. It isa very difficult question. Though 
the threatened effects of electrolysis have no doubt been 
exaggerated, it is at best a question of degree, and the 
ingenuity of engineers is continually reducing the chance of 
damage. It has recently been urged that frequent reversals 
of polarity of the system reduces the electrolysis very 
considerably.” ; 

The address deals finally with electrolytic work: “ This 
is a branch of industry in which it is very difficult to tell our 
limits. In electrolytic copper-refining our limit is that of 
the copper wanted. Our electrolytic industries suffer mostly 
from the limits of intelligence of the investing public. It is 
assumed that we cannot do electrolysis in England because 
we have no water power. This is only an excuse for in- 
activity. We can do just as well without water power. A 
blast furnace, as already pointed out, is much more valuable 
than a waterfall of similar power, because it is near coal and 
in an industrialdistrict. Moreover, the cost of electrical energy 
is a small portion of that of most electrolytic products.”’ . . . 
‘‘Our limit in electrolysis in this country is almost entirely 
human inertia. Commercial and financial people do not 
understand it, and fight shy of it. But our technical people 
are nearly as bad. The pure physicist, as a rule, takes no 
interest in electrolysis or physical chemistry, and thinks it 
belongs to the chemical class-room on the other side of the 
passage. The chemist thinks it is higher mathematics and 
will have none of it, the mathematician thinks it may be an 
exercise in differential equations ; but they are all agreed that 
it isa sort of continental fungus which flourishes with no 
roots, and that it is beneath the attention of a scientific man 
to know enough about it to give a reason for the broad state- 
ment that it is all nonsense.”’ 

Mr. Swinburne’s conclusion is characteristic: ‘‘I have 
now,’’ he said, ‘‘ tried to bring before you the various barriers 
which appear to bar our progress in various directions ; it is 
for you to get over those you can, and to get round the 
rest,’’ 








DOCKYARD NOTES. 


THE Kent has gone out on trial at Portsmouth. Her 
trials will be watched with considerable interest by reason of 
the persistent rumours that fly round concerning the stability 
of the County class. In view of the fact that the masts have 
been shortened and the after bridge dispensed with, there is 
unquestionably some fire to the smoke, but we hardly think 
that there is much colour to the reports in some newspapers 
to the effect that they are ‘‘ more Royal yachts.’’ It may 
by pointed out, too, that the Royal yacht now does very well, 
and only her appearance was affected by the changes that the 
error in design necessitated. The appearance of a Royal 
yacht is an important matter, the ‘‘ looks’’ of a warship do 
not matter at all. 





Tue state of the boilers in the French navy is all very 
well as ‘‘copy’’ for newspapers cither side of the Channel 
and even for official explanation over the way. It is a situa- 
tion that we could view without weeping, but it is well to 
take a good tablespoonful of salt with the news that, owing to 
the failure of the Belleville, the French Navy is useless, For 
one thing the French is not a Belleville navy. Ours is that. 
The French fleet is the museum for all types. The figures 
for ships built and building are :—Belleville boilers in 27 
ships, Niclausse boilers in 13 ships, Lagrafel d’Allest in 9 
ships, with a fine sprinkling of Du Temple-Guyot, Normand, 
Normand Sigaudy, and soon. We have over fifty Belleville 
ships. The point, therefore, is not that French Bellevilles 
have gone wrong—which is quite possible—but that, were 
there anything in the story, all water tubes have suddenly 
failed. Of this there is no evidence beyond the bald state- 
ment. ‘There are no records of any serious mishaps; there 
are, on the other hand, facts about the good endurance of 
French warships in manceuvres and the high efficiency of 
their engine-room complements. Therefore we are sceptical 
as to the tale of sudden breakdown. Probably the real truth 
is that the Lagrafel d’Allest boilers, which have not pleased 
our neighbours, are to be removed. Anyhow, we are quite 
sure that the French have not had more trouble with Bellevilles 
than we have. We have had quite enough, but it has not 
demobilised the fleet. 


TaLKinG of Bellevilles, the Canopus has done as the 
Diadem did—suddenly gone hopelessly wrong—unless report 
lies very much indeed. It is the old story—beautiful 
machine as the Belleville may be, it is too delicate for naval 
work. It cannot stand the officer of the watch, and the 
incessant jumping from five to one hundred revolutions 
necessary to the normal officer of the watch when station 
keeping. 





A BetcIAn correspondent writes to ask us about the Duke 
of Edinburgh class. So far as we know, they are the two 
cruisers projected in the last estimates—-displacement not 
&tated—and assumed to belong to the Devonshire class. 








They now belong to another and better one. 
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RAILWAY MATTERS. 


x Board of Trade have confirmed an order made by 
¢ Railway Commissioners authorising a deviation of the 
Light Railway, for which an order was made in 1898, 


TH 
the Ligh 
Middleton 

Ir is officially announced that nearly 400 miles of the 
Mexican National Railway has been changed from narrow to 
tandard gauge. The main line from Laredo, Tex., to Monterey 
is already in operation as a standard gauge line. 


Tur secretary of the New Canadian Company, Limited, 

orts that a cable has been received from the company’s solici- 
= in Canada to the effect that the Government have formally 
: ned the proclamation granting the Royal charter incorporating 
ae ‘Atlantic, Quebec, and Western Railway Company, and author- 
ising the construction of the new railway link to Gaspo Harbour 
for an all-through Canadian route, 


Tur British South Africa Company has decided to 
expend £2,000,000 on gue in Rhodesia, says a Reuter’s message. 
Of this sum £1,000,000 will be expended immediately, and it is 
expected that the work to be done for that amount will be com- 
jleted by the end of next year. It will include the construction of 
Ie Cape to Cairo railway up to the Victoria Falls and the cost of 
the steel bridge which will span the Zambesi at that point. 


ArroceTHER the St. Petersburg and Warsaw Railway 
has nearly 300 locomotives available for passenger and goods 
traffic, and of that number 265 were built before the year 1866, 
and thus they have been running nearly forty years. Since 1866 
only 146 engines have been fitted with new boilers, while the 
greater number of the others, with the exception of certain 
repairs, are striking specimens of the locomotive industry a 
generation ago. 

A WIDESPREAD increase in the wages of railway 
employ és has been started by the recent action of the Pennsylvania 
Railroad Company in announcing a 10 per cent. increase in the 
wages of all its employés recsiving less than £50 per month. The 
action was taken voluntarily. The advance, says the Hngineering 
News, is justified on the one side by the increase in the cost of 
living which has taken place during the past few years, and on the 
other side by the enormously heavy traffic which the Pennsylvania 
lines are now moving. 


Tue Cuba Railroad Conpeny's line, extending from 
Santa Clara to Santiago de Cuba, on the Island of Cuba, a 
distance of about 367 miles, has been opened for traffic. At 
Santa Clara connection is made with the line to Havana, ‘Trains 
will make the trip from Havana to Santiago, a distance of about 
550 miles, in about twenty-two hours. The opening of the new 
line marks the first appearance on the island of a sleeping-car. 
The time-table announces a nightly sleeping-car service between 
Havana and Santiago. 


Tur St. Petersburg correspondent of the Chronicle 
sends particulars of curious and interesting experiments shortly to 
be made by the Russian railway officials with non-inflammable 
railway carriages on the Russian frontier. The carriages to be 
used in this experiment have been constructed in Prussia, and will 
be formed into a special train, which will be set on fire when leaving 
Eydtkiihnen, if this be possible. On the arrival of the train at 
another station the carriages will be opened, and the results of the 
experiment made known to a commission consisting of Russian and 
German railway officials, 


A MEMORANDUM was issued on Monday as a parlia- 
mentary paper concerning the progress of the Uganda Railway. 
The earthworks and bridging on the unfinished portion are making 
good progress, and should be completed before the end of the 
present financial year. It is possible, however, that in the future 
the bridging may need certain additions. Until the present year 
the gross receipts from Government and public traffic were encou- 
raging, and had risen to an amount representing about £4 per 
mile per week ; but the outbreak of plague in East Africa tempor- 
arily checked the enterprise, and con:equently the amount has 
fallen off. 


An influential meeting, called by the Bristol Chamber 
of Commerce, was held on Monday, with reference to the scheme 
for providing a new railway route between Bristol and London by 
constructing a line from Avonmouth through Bristol to Basingstoke. 
Mr. Charles Wills complained that the Great Western Railway 
had neglected Bristol, and that a competing line was desirable in 
the interests of the city as well as of the development of the docks 
at Avonmouth. Mr. John Mardon, president of the Bristol Cham- 
ber of Commerce, proposed, and Mr. G. E. Davies seconded, 
a resolution approving the scheme. The resolution was carried, 
Sir W. H. Wills being the only dissentient. 


Next year the Russian Ministry of Ways of Communi- 
cations will begin to construct the following lines of railway :—A 
line from the capital to Petrosavodsk on Lake Onega, a distance of 
174 miles ; from the station Kegel on the Baltic Railway to Hapsa, 
a seaport in Esthonia, a distance of about 54 miles, and, most 
important of all from several points of view, a line from Erivan in 
Transcaucasia to the Persian frontier, a distance of 60 miles. The 
estimated cost of building these lines of railway is put at £264,000. 
The purchase of land for the construction of Russian railways is 
not a formidable item of expenditure, and the Government has 
very summury methods of dealing with landowners whenever land 
is needed for the State. 


Tue Warsaw Press pabticion some very interesting 
details concerning the rolling stock of the St. Petersburg and 
Warsaw Railway. These details are furnished by ‘‘One who 
Knows.” It appears that 113 locomotives are used in conveying 
Fomengers between the Russian capital and the old capital of 
oland, and that each of them runs 27,000 miles a year. 
Although the up-keep of these locomotives, with their limited 
powers of traction, costs quite as much as do the locomotives of 
the newest types, yet they cannot be used for drawing the large 
sleeping-cars with four axles, Therefore, the railway authorities 
have resolved to replace gradually these older locomotives by new 
engines of greater power, 


Ar last the Russian authorities have decided to build 
a line of railway along the southern shore of the Crimea, and the 
line is to be constructed in such a way that it canbe brought into 
direct communication with the general railway system of the 
Empire, All that now remains to be done is to determine the 
direction to be taken by the projected line, and also the date for 
beginning the work. These points will be settled in St. Peters- 
burg. The line is to be built at the expense of the State, so that 
there shall be no private interests mixed up with its constructivn. 
Four routes have been proposed for this new line. They are :— 
From Sebastopol to Yalta ; Simferopol to Yalta ; Bachtshissarai to 
Yalta; and from Sebastopol to Yalta, Alushta, Sudak, and 
Feodossiya, 


Tae Novosti announces that there have just been put 
on sale passenger tickets for the through journey between the 
principal stations of the Russian railway system pons | those of the 
English system. Thus, through Sadia tickets between London 
and St. Petersburg will cost 110 roubles 25 kopecks, or 113 roubles 
95 kopecks, according to the speed cf the train chosen by the 
traveller; return tickets cost Tia roubles 24 kopecks and 187 
roubles 54 kopecks respectively. Second-class tickets cost 77 
roubles 57 kopecks, and a return second-class ticket costs 
122 roubles 65 kopecks. The charge upon luggage is 5 roubles 


‘ kopecks for 10 kilos. Thus, a first-class return ticket by the 
quicker trains will cost about £20 6s., exclusive of luggage. 








NOTES AND MEMORANDA. 
THE Belgian War Department has adopted a new type 


of quick-firi un. It can be carried by one mule, and will serve 
either as a field or mountain gun. 


In 1901 the samples taken into Switzerland by German 
commercial travellers weighed 203 tons; those by French travellers 
= —_ The weight of British travellers’ samples amounted to 

cwt. 

At the Kohlwald Colliery, in the Saar district, Germany, 
in a cross-cut, which owing toa very great pressure had to be 
lined with masonry for a length of 20 metres, concrete has been 
used with success, 


Water sufficient to develop 100,000 horse-power was 
successfully sent through the tunnel tailrace of the Niagara Falls 
Power Company, at Niagara Falls, N.Y.,on November 19:h. This 
was done in advance of the completion of the new installation of 
55,000 horse-power, making 105,000 in all as a test of the capacity 
of the tailrace. 


Tue destroyer Wolf was again submitted to tests at 
Portsmouth on Tuesday with a view of proving the ability of 
vessels of this class to stand the strain of a heavy sea, When the 
water in the dock was lowered and the vessel hung only by her 
bow ani stern, with no support amidships, her decks on this 
occasion “buckled ” slightly. 


Statistics of the mineral production in India for the 
years 1892 to 1901 have been issued by the Department of 
Revenue and Agriculture—Caleutta, 1902. The output of coal has 
increased from 24 to rcore than 64 millions of tons. In the same 
period the production of gold has trebled, being 531,766 ounces in 
1901, the value being about two millions sterling. 


Tue Council of the National Rifle Association have 
decided to make the following alterations in the size and dimen- 
sions of targets for the ensuing year :—The first-class target to be 
reduced in width from 12ft. by 6ft. to 10ft. by 6ft. In the second- 
class target the inner to be increased from 30in. to 32in., and the 
magpie from 40in. to 48in.; the remainder of the target to be as 
at present, 6ft. square. 


THERE are some 10,000 workmen employed at Ports- 
mouth, and the wages bill is upwards of £14,000 weekly. This is 
exclusive of officials’ salaries and the pay of the not inconsiderable 
number of men from the Naval Depét who are employed about 
the yard in one capacity or another. The Commander-in-Chief, 
who is a full Admiral, has control over the ships commissioned and 
ready for commission, the Naval Depét, and the gunnery and 
torpedo schools. 

Tae construction of an American Pacific cable is now 
assured, The company which will lay the cable is to use the 
soundings made by the Government some years ago. The line will 
run from some point in California to Manila, in the Philippine 
Islands, vid the Hawaiian Islands, the Midway Islands, and Guam. 
From Guam two links will extend, one to Manila and the other to 
China. The cable will be subject to the control of the United 
States in time of war. 


An electric fire pump is in used in Rouen. It is com- 
posed of a centrifugal pump and an 8 horse-power motor, which 
gives normally 2000 revolutions - minute. A continuous current 
of 525 volts can te applied. The idea is to obtain current for 
operating the motors from adjacent electric tram cables. The whole 
machine can be placed on a hand cart, or on a little two-wheeled 
wagon drawn by one horse. Its total weight, with accessories and 
two men on the seat, is about a ton. 


THE annual report of the Postmaster-General of 
Canada for the year 1902 shows, for the first time in the history of 
the Department, a surplus revenue over the expenditure. "The 
surplus for the past fiscal year was not obtained by reducing the 
expenditure. There was expended — the year 45,640 dols. 
more than for 1901. The revenue was 3,888,126 dols., and the 
expenditure 3,883,016 dols., leaving a surplus of 5110 dols. The 
increase in the revenue over the previous year was 466,933 dols. 


A COMPETITION is to be held at the Deutsche Seewarte, 
Hamburg, on April Ist, 1903, for the best contrivance for measur- 
ing wind pressure, The competition will be open to foreigners, and 
prizes will be awarded as follows :—First prize, 5000 ~»arks (£250); 
second prize, 3000 marks (£150); third prize, 2000 marks (£100). 
An additional prize of 3000 marks (£150) will be awarded to the 
contrivance which is adjudged the best after a certain time for trial. 
Inventions must be submitted to the Deutsche Seewarte at Ham- 
burg before April Ist, 1903. 


In 1901 the figures of British trade with Switzerland 
receded to those of 1895, the percentage being only 44 per cent.— 
the lowest percentage for British exports to Switzerland since the 
year 1885, On the other hand, Germany has, during these ten years, 
raised her exports to this country from £9,000,000 to £13,000,000, 
and supplied in 1901 no less than 54 per cent. of the manufactured 
goods imported, France increased her sales to Switzerland from 
£7,000,000 to £8,000,000, Italy from £5,000,000 to £6,000,000, and 
the United States from £1,400,000—the figures for 1894—to 
£2,400,000. 

Tue Forth Bridge is a monumental structure which 
for a work of such magnitude reflects the greatest credit upon the 
courage and resourcefulness of its engineers. At the same time, 
says the Scientific American, the ‘‘boilershop methods” adopted 
in its construction would never be used in American practice ; 
for the tubular sections adopted for the compression members 
involved an enormous amount of labour which could have been 
avoided by the use of rectangular sections, with which the same 
strength of structure and a more harmonious effect could have 
been secured. 


THE report of the census for Leicestershire, which has 
just been issued, states that the ancient or geographical county of 

jicester contains, — revised returns furnished by His 
Majesty’s Ordnance Survey Department, an area of 527,123 statute 
acres. Its population numbers 434,019 persons. In 1801 the 
population was 130,082; it has, therefore, more than trebled 
during the century. The administrative county, together with 
the county borough of Leicester, contains an area of 532,788 statute 
acras, and a population of 437,490, against 376,263 in 1891, an 
increase of 16-3 per cent. 


At the gun trade meeting at Birmingham, on Wednes- 
day, the chairman stated that they had instances of Belgian guns 
being marked with English names, but that there had not been 
sufficient evidence to justify prosecution, which they considered was 
highly desirable. Complaints were made that Belgian barrels 
were sent to London and proved there. They were then sent back 
to Litge and made up pom sold as English guns. A committee was 
formed to take counsel’s opinion, and it was suggested that the 
London and Birmingham associations and proof houses should act 
together and ask the Government to interfere. 


ProsaBLy the largest and most important bridge now 
under construction in the United States is the great cantilever 
railway bridge over the Mississippi River, between Thebes, Ill., 
and Gray’s Point, Mo. The bridge proper will be 2750ft. long, 
consisting of five spans. Each anchor arm forms one of the 
intermediate spans, with cantilever arms extending over the centre 
and shore spans. The main channel span is 67lft. long, with 
cantilever arms of 152ft. 6in., and a-central suspended span of 
366ft. This is flanked on each side by the span of 52I1ft. 2in., 
formed by the anchor arm, while each shore span of 518ft. 6in. 
— of a cantilever arm of 152ft. 6in., and a suspended span of 
366ft. 





MISCELLANEA. 


Tuer Indian Government has appointed as its consult- 
ing architect Mr. James Ransome, A.R.1.B.A., of London, 


Ir is reported that the New Union Steel Company— 
another huge American trust—is to have a capital of £18,750,000. 


THE plans of the Admiralty for utilising a part of the 
Osborne grounds for naval cadets will probably include the erection 
of a college for the cadets. 


Tue Port Advisory Board of Durban has recommended 
the Government to order by cable a floating dock to replace the 
one wrecked in Mossel Bay. ‘The new dock must be capable of 
lifting 8500-ton vessels. ’ 


THE Maritime Committee of the French Chamber of 
Deputies had under consideration on the 3rd inst. the Bill for 
cutting the proposed ship canal between the Bay of Biscay and the 
Mediterranean, but no decision was pronounced upon it. 


EXxtTEnsIvE experiments with oil to be used as fuel for tea 
drying in place of firewood have recently been conducted in Ceylon. 
The fuel used was Borneo oil, and a long series of tests showed that 
with fuel oil a considerable saving in cost could be made. 


A new type of steamer, invented by a Danish captain, 
is attracting much attention at Copenhagen. The screw is placed 
amidships instead of at the stern, thereby securing greater 
steadiness and increased speed, It is to ‘revolutionise the shipping 
trade.” 


Near.y half the workmen in the Sunderland shipyards 
are idle. Fifty per cent. of the general labourers are among the 
unemployed, and a similar proportion, representing 1300 men, 
among the shipwrights. In most of the thirteen local shipyards 
work is proceeding on only one vessel. 


A prorit of £3300 was made on the Dover municipal 
waterworks during the last twelve months, the amount being equal 
to a reduction of 5d. in the pound on the rates. At Tuesday’s 
Council meeting the new water-rate was made at 10}d. in the 
pound on the rateable value, the same as last year. The rate is 
said to be the lowest in Kent. 


Tue Admiralty, who have already sanctioned extensive 
alterations in the battleship Hood, now being refitted at Devon- 

rt, have under consideration a suggestion from Captain R. 8. 

wry, her late commanding officer, that her forward and afer 
bridges should be replaced by two light portable platforms, and 
that the alteration should apply to all ships of her class. 


Tue Talbot open-hearth furnace at the American Iron 
and Steel Works of the Jones and Laughlin Steel Company at 
Pittsburg is again in operation, after being closed down for some 
little time to make some necessary changes. The steel turned out 
by this furnace is said to be of excellent quality, and it is expected 
the output will amount to between 300 and 400 tons daily. 


A NEW and extensive deposit of iron ore is reported from 
Spain. The deposit is situated at Almohaja, in Teruel, and is the 
property of a Bilbao firm. The ore is hematite averaging 54-34 per 
cent. of iron, 1-95 per cent. of manganese, 0-06 to 0-39 per cent, 
of phosphorus, and 0-01 to 0-03 per cent. of sulphur. The deposit. 
is estimated to contain 33,000,000 tons of ore of superior quality, 
and 16,000,000 tons of siliceous ore. 


Atarecent meeting of the Middlesex County Council, 
the following resolutions were passed :—‘‘ That representation be 
made to the Local Government Board requesting them, either by 
legislation or otherwise, to secure, in the interest and for the pro- 
tection of the public, that a registered number be so affixed on the 
back of every motor car as to ensure its identification ; that the 
present provisions as to speed limit should be revised.” 


A proJEcT is said to be on foot for constructing a canal 
from Teddington, near London, to the English Channel. The 
canal is to be 70ft. wide. To retain the necessary depth of water 
there are to be twelve locks, each 25ft. deep. The canal, it is 
estimated, will cost three millions sterling. All the preliminary 
surveys have, it is said, been made, and Parliament is to be asked 
next session to passa Bill granting the necessary powers to the 
promoters, 


WE understand that a survey is to be made of the 
cruiser Inconstant, at Devonport, with a view to converting her 
into a permanent boys’ training-ship to replace one of the wooden 
battleships now employed on this service. For some months past 
the Inconstant has been used as an overflow ship for the training- 
ship Impregnable, at Devonport, and experience has shown the 
vessel to be totally unsuitable for this service unless extensive 
alterations are made. 


A new refuse destructor plant was formally opened at 
Walker-on-Tyne last Saturday. The plant has been supplied by 
Meldrum Brothers, and consists of two units, each of four grates. 
Each unit is to be able to consume 40 tons of Walker refuse per 
twenty-four hours, and during the test a temperature of aot less 
than 1400 deg. Fah. should: be obtained in the combustion 
chamber. In some tests already carried out 30 tons of refuse was 
consumed in eleven hours. 


Aut the steel rail mills in the Soo region have been 
closed because of lack of work, says a Toronto correspondent of the 
Sheffield Daily Telegraph. The managers complain that orders are 
being placed with German manufacturers, who are selling their 
surplus stock at prices so low as to make competition impossible. 
Under the present tariff the rails are not dutiable, and they are 
selling lower than the present market prices in Germany. The 
manufacturers are agitating for a protective tariff. 


Tue Press Association learns that, in view of the 
distress resulting from the labour market being flooded with time- 
expired soldiers and men discharged from Government factories, 
the War-office has decided to make special efforts to enlist skilled 
labourers in the new mechanical transport companies of the Army 
Service Corps. With this object in view officers in command of 
recruiting centres have been instructed to seek specially for engine- 
drivers, fitters, gas fitters, plumbers, moulders, metal turners, and 
tinsmiths. 

Ir is reported from Bucharest that the Russian Danube 
Steamship Company is about to be disbanded, in consequence of 
the Russian Government’s intention to withdraw the annual 
subsidy of £33,000. This company was founded quite as much 
for political purposes as for commercial reasons, as not only was it 
hoped that an opening would be found for pushing Russian goods 
and produce in the Lower Danube region, but it was expected that 
such an enterprise would tend to increase Russia's political 
influence there. From a commercial aspect the results of the 
working of the line of steamers has been extremely unsatisfactory, 
and it is not surprising that M. Witte should have declared his 
intention to cease paying the annual subsidy. 


Tue naval recruiting officials still experience diffi- 
culty in securing sufficient desirable candidates to serve as 
stokers in the Navy. It had been arranged that the number 
serving in March last should during this year be increased by a 
thousand, thus bringing the total strength of this branch up to 
22,927. To attain this result it would be necessary in order to 
make good ordinary wastage, such as deaths, discharge, desertion, 
pensioning, &c., to enter 3200 fresh men from March last to April 
next, but notwithstanding the special efforts put forth it will te 
necessary to enter another 1500 during the few months remaining 
ef the financial year if the required number is to be secured. 
Engine-room artificers are now fairly easy to obtain. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


ASUTRIA.—F. A. Brocgnaus, 7, Kumpfgasse, Vienna I, 
CHINA. —Kagty anp Watsu, Limirep, Shanghai and Hong Kcnj. 
_—BoyvgAu AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 
F. A. Brocknavs, Leipsic ; A. TweiTmEyur, Leipsie. 
JNDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
[fALY.—LOzSCHER AND Co., 807, Corso, Rome ; Bocca Fnunus, Turin. 
JAPAN.—KELLY anp WALsH, LIMITED, Yokohama. 
z. P. Marvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8t. Petersburg. . 
8 AFRICA.—W. Dawson & Sons, Limitep, Bam's Buildings, Capetown. 
; GorpoN AND Gorton, Long-street, Capetown. 
R. A. Toompson AND Co., 38, Loop-street, Capetown. 
J. 0. JuTa AND Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GORDON AND Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. Taompson AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TuRNER AND HenpEeRson, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Mowtreat News Oo., 886 and 888, 8t. James-street, Montreal. 
Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF AMERIOA.—InrernationaL News Oo., 88 and 85, 
Duane-street, New York ; SusscripTion News Co., Chicago. 
gTRAITS SETTLEMENTS.—Kagty np Watsu, Liuirzp, Singapore. 
CEYLON.—W1JaYARTNA AND Co., Colombo. 
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*.* With this week’s number is issued a Sixteen-page Electrical 
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includes a copy of this Supplement, and subscribers are requested 
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TO CORRESPONDENTS. 


@@ In order to avoid trouble and we And it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 
Yor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 
sf All letters intended for insertionin Tax ENGIvEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for lication, but as a proof of good faith. No notice 
can of anonymous communications, 
4a" Wecannot undertake to return drawings or manuscripts; we must, 
correspondents to keep copies, 


REPLIES. 


A. A. M. (Dublin).—(1) No further particulars of the new powder are 
available, and samples cannot be obtained. (2) We cannot’ give you 
the name of our correspondent. 

J. M. J.—There are no special qualifications ; it depends entirely upon 
the views of the senior engineer cr the employer. The examination of 
the Institution of Civil Eoginecrs would probably be accepted by 
nearly all engineers. 

H. P. (Brixton),—Messrs. 8. Venables and Son, Shaw-street; Price 
Tantarra-street ; Hawkins Limited, Station-street ; Brceadhurst and 
Son, Hatherton-street ; a'l of Walsall; ant J. J. Wiggin, Bloxwich, 
Lear Walsall, can supply you with steel curb chain. 

E. M. W. (Scarborough).—We know nothing whatever about the inven- 
tion to which you refer. You can, no doubt, obtain a copy of the 
specification by writing to the Great Seal Patent-office, Publications 
Department, Svuthampton-buildings, Chancery-lane, London. 

Hi. G. V.O —The eorrect use of the word knot is to express a speed or 
velocity ; it embraces the words ‘‘ per hour.” The corresponding measure 
of length is a nautical mile, which is frequently, but incorrectly, called 
akuot. When we speak of a ship having a speed of twenty knots we 
mean that she covers twenty nautical miles per hour. To speak of knots 
per hour is to commit a colccism, 


INQUIRIES, 
PAPER PULLEYS. 

Sir,—Can any reader inform us as te whether there are any manufa:- 
turers in Great Britain of paper pulleys similar to those which une some- 
times fines on American machinery ? 

Rugby, December éth, Hi. 








MEETINGS NEXT WEEK. 


LiveRPooL, ENGINEERING Socrzty. — Wednesday, December 17th, at 
8 pm Puper, ‘‘A New System of Motor Tracticn,” by Mr. A. W. 
Brightmore, D.Sec., M. Inst. C.E. 

Tax InstiTUTION OF ELECTRICAL ENGINEERS.—Thursday, December 
18th, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W. Paper, ‘“‘ Notes of Recent Electrical Designs,” 
by W. B. Esson. 

RoyaL METEOROLOGICAL Soctety.—Wednesday, December 17th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Papers, “* The Climate of Cyprus,” by C. V. Bellamy, 
M. Inst. C.E., F.R. Met. Soc.; ‘The Eclipse (yclone of 1900,” by H. 
Helm Clayton. 

Society or Arts.—Monday, December 15th at 8 p.m. Cantor Lectures. 
Lecture IV. on ‘* The Future of Coal Gas and Allied Illuminants,” by Prof. 
Vivian B. Lewes.—Wednesday, December 17th, at 8 p.m. Ordinary 
meeting. Paper, ‘‘The South Russian Iron Industry,” by Archibald P. 
Head, M. Inst. C.E. 

Tue InstITuTION OF MecHANICAL EnotneERs.—Friday, December 19th, 
at 8 p.m., in the Institution House, Storey’s-gate, St. James’s Park. 
Paper to be read and discussed, ‘‘ Recent Practice in the Design, Con- 
struction, and Operation of Raw Cane Sugar Factories in the Hawaiian 
Islands,” by Mr, J. N. 8S. Williams. 

Tue InstITuTION oF Crvit ENGINEERS.—Tuesday, December 16th, at 
8 p.m. Ordinary meeting. Paper to be read and discussed, ‘‘The 
Rupnarayan Bridge. Bengal-Nagpur Railway,’ by Stephen Martin-Leake, 
Assoc. M. Inst. C.E.—Friday, December 19th, at 8 p.m. Students’ 
meeting. Paper, ‘‘ Electricity Supply from Double Current Generators,” 
by Peter Remus Wray, Stud. Inst. C.E. 

Tue INSTITUTION OF MINING AND METALLURGY.—Thursday, December 
18th, at 8 p.m., at the rooms of the Geological Society, Burlington House, 
W. Papers to be discussed, ‘- Notes on the Ivory Coast, West Africa,” by 
8. J. Truscott and N, Samwell ; *‘ Electric Power at the Kolar Goldfield,” 
by A. Mervyn Smith ; ‘‘ Note on the Occurrence of Asbestos in the N.W. 
Provinces of India,” by F. J. Stephens. 








DEATH. 
On the 5th inst., at Hillside, Greenhithe, Kent, Henry Stopes: 
architect and engineer, late of 11, Queen Victoria-street, E.C., in his 
fifty-first year. 
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THE ADMIRALTY SCHEME. 


Ir has been stated that within the next few 
days the First Lord of the Admiralty will explain 
to Parliament the nature of reforms about to 
be made in the system, or want of system, now in 
vogue for obtaining officers for the British Navy. 
We use the word officers advisedly in a general 
sense, for the new departure, as will be seen 
presently, applies to every class in the service— 
executive and engineers alike. Although we are 
not in possession of details—indeed, many of these 
have yet to be settled—we can place before our 
readers the facts concerning a scheme the importance 
of which, because of its possible influence on the 
whole future of our sea strength, it is very difficult 
to exaggerate. No changes, it will be seen, more 
searching and thorough have been made by the 
Admiralty within the memory of men. 

The principle involved is extremely simple. The 
Admiralty are about to revert to the system in 
use in Nelson’s days—before and after those 
days, indeed. The officers of the Navy will be 
specially educated, trained, and taught their pro- 
fession from a very early period by the Admiralty 
for service in our fleets. In the old days of wooden 
sailing ships boys entered the service when not 
more than eleven or twelve years old. They grew 
up at sea, and they learned sea ways at the most 
impressionable age. Surprise is sometimes felt now 
when we hear of captains of frigates aged not more 
than twenty-one. But it must be remembered that 





these men had had a training of seven or eight 

ears. In the future all boys intended to become 
officers in the Nuvy must enter the service between 
the ages of twelve and thirteen. After thirteen 
they will not be eligible. They will be sent to 
naval schools at, among other places, Osborne. It 
is unnecessary at this time to enter into a detailed 
consideration of what they will be taught, and 
how they will be taught. It is enough to 
say that, while the education imparted will cer- 
tainly not please many professors and apostles of 
the higher education, it appears to be admirably 
adapted to secure the end in view. The Admiralty 
have only one object, that is the production of men 
specialised for the discharge of the duties of naval 
officers ; and they hold, and properly hold, that life is 
too short to make it desirable that a great volume of 
multifarious instruction sbould be given with the 
view of “opening the mind,” “teaching a boy to 
think,’ and soon. In one word, the education of 
the lads will be strictly utilitarian. Those who 
know what a naval officer has to learn before he can 
be called competent will see that even with the 
limitations we have indicated, the education imparted 
must be of a very high order. 

For the first seven years the training of all the 
cadets will be the same. They will alike learn 
navigation and engineering. Their geography and 
their mathematics will be the same. They will all 
alike take their turn in the workshops and in charge 
of engines and boats. They will all alike learn to 
take watch on deck or in the stokehold. There will 
be, so far, no exclusive training, either for the 
executive or the engineering branch of the service, 
and in this way it is certain that a great deal of the 
social or class prejudice that now exerts a detri- 
mental influence in the Navy will be eliminated. 
The young men will all, so to speak, be brought up 
in the same school. Various examinations will be 
held from time to time, but after seven years’ training 
—that is to say, when a lad is nineteen or twenty— 
a principal examination will be held. A certain 
number of cadets near the top of the pass list will 
be allowed to choose that branch of the service 
which they like best, namely, executive, engineers, 
or marines. The remaining students will be assigned 
at the pleasure of the Admiralty to that branch of 
the service which most needs men. Of course due 
consideration will be paid to the attainments of the 
men ; and, as far as is consistent with the good of 
the service, their wishes will be gratified. The 
selection having been made, each of the pass men 
will undergo a further two years’ special training, 
either as an executive officer at Greenwich and at 
sea, as an engineer at Keyham and at sea, or as a 
marine officer in naval barracks. We may add that 
the Admiralty scheme further includes certain 
additions to the pay of engineers, and changes of 
title. 

Our readers will not be slow to say that this 
scheme is practically identical with that which has 
been for some time under trial in the United 
States Navy. The training in the Naval Academy 
there is the same for all branches of the service, 
and every executive officer is supposed to be fit to 
take charge of the engines and boilers. In practice 
the scheme has not worked well, because instead of 
the deck officers wishing to go below, the engineers 
have wanted to come on deck. But the scheme of 
our own Admiralty is different, in that although the 
training is the same for all up to a certain point, 
the power of individual selection will be confined to 
a few, and the Admiralty will take care that an 
adequate number of engineers shall be forthcoming. 
A certain amount of consolation will be found in the 
fact that the pay of engineers will be much better 
than the pay of executive officers. 

Such are the rough outlines of a scheme which 
appears to us to have everything to recommend it. 
It cuts away at one stroke a number of obstacles 
and difficulties which stand in the way of securing 
efficiency. It will raise the status of the naval engi- 
neer without lowering that of the executive officer. 
It is a frank recognition of the fact that the days of 
seamanship as understood half a century ago, are 
gone for ever. It admits that the ship of war is a 
complicated machine, and must be controlled by 
engineers, and that engineers must be wonderfully 
all-round men. Not merely engine drivers, but 
electricians, chemists, artillerists. Itis essential that 
if fighting and slaying occur, every officer surviving 
must be competent to keep on fighting his ship to the 
last ; and this cannot be brought about unless, as it 
may happen, the engineer can on an emergency take 
charge of the deck, or the first lieutenant of the 
engine-room. We have cver and over again advo- 
cated a full recognition of the inevitable changes 
brought about by force of circumstances. The 
naval engineer has day by day risen in importance, 
and day by day it becomes mo-e and more necessary 
that he should be the best man that can be manu- 
factured by special training for the post he has to 
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fill. The Admiralty are, we believe, going about 
the best possible way to secure this desirable end. 

It is not, however, to be supposed that there are 
not difficulties standing in the way. We are not 
sure that there will be an adequate supply of boys 
of tender age; parents may hold that it will not be 
quite the same thing to put a boy into the Navy 
as to send him to a boarding school. We have yet 
to learn precisely what will happen to the young 
men who do not succeed in passing their examina- 
tion, or who, having passed, do not wish, on the one 
hand, to become engineers, or, on the other, 
executive officers. These are, however, details 
which merit and no doubt will receive discussion. 
The time has not yet come when we can deal with 
them to any advantage. It must not be forgotten 
that the new men, the product of the system, will 
not be found in responsible positions for at least 
eight or ten years; and during all this time the 
Navy and the world at large will be getting 
acclimatised, so to speak, to the impending change. 
It is gratifying to be able to add that neither the 
present race of engineer officers nor that most useful 
class, the engine-room artificer, has been forgotten. 
Many important concessions are included in the 
Admiralty scheme. 


ELECTRICAL TRADE PROSPECTS. 


WE publish this week a sixteen-page Electrical 
Engineering Supplement. In it are examples of a 
number of machines and appliances made by British 
manufacturers. These will be found to compare 
favourably with the products of any other country 
in the world. It has not appeared to us that this 
fact is sufficiently recognised. There is a general 
feeling — engendered largely by mis-statements 
appearing in irresponsible newspapers—tiiat in 
matters electrical our engineers are not to be named 
in the same breath as, say, those of German or 
American origin. Never was greater mistake made. 
It has been greatly to the advantage of our foreign 
competitors that such an idea should have become 
prevalent. Indeed, there are those who hold 
the opinion that the entire agitation having 
for its object the belittlement of everything British 
owed its initiation to promptings from the other 
side of the Atlantic. We take no little credit to 
ourselves that now-a-days one does not hear quite so 
much of the inferiority of this country in everything 
mechanical and otherwise. We have persistently 
upheld the British manufacturer against his de- 
tractors, and shall continue to do so, believing, as 
we do, that—putting other considerations aside—if 
he gives his mind to it, he can do work which cannot 
be beaten throughout the world. In some directions 
he may not have had quite as much experience as 
engineers on the the Continent and the United 
States. This is due to several causes : —First, 
because he has not been allowed by his own 
countrymen to get ii, since they have placed 
orders abroad; secondly, because of unnecessary 
restrictions of various kinds; and thirdly, because 
a great deal of the renown which engineers 
abroad have obtained is in connection with installa- 
tions of a character not required in this country. 
We allude to long-distance transmission plants 
working at high voltage. At present, at all events, 
it has not been financially practicable to transmit 
electrical energy to long distances in Great Britain. 
Such a proceeding is unnecessary and costly ina 
country where coal is everywhere cheap and 
reliable,and water power practically absent. Even if 
water power existed in such quantity as to be 
readily available at all seasons of the year, coal 
would have to be very much dearer to show an 
appreciable economy in favour of the former. Mr. 
Swinburne, in his presidential address to the 
Institution of Electrical Engineers—an abstract 
of which we publish this week — laid stress 
on a point which we have several times 
emphasised, namely, the fallacy of imagining 
that electrical energy obtained by means of water 
power is necessarily cheap. The time may be 
coming—perhaps in the quite near future—when 
central stations deriving their power from engines 
worked with blast furnace gases will be able to 
supply electricity economically to much greater 
distances and at much higher voltages than have 
hitherto been tried in this country. Should this 
condition of things arise, then we have no doubt 
whatever but that the British engineer will be able 
to carry out the work from start to finish in the 
best possible manner. We do not wish it to be 
understood that we decry the work of foreigners 
wholesale just simply because it is foreign. On the 
contrary, while admitting that much of it is bad, we 
can say that for the most part it is excellent. But 
we do assert that British work, and particularly 
electrical work, has been much too hastily judged 
by the man in the street because of his having 
imbibed an erroneous impression as to the actual 


value of the foreign commodities as compared to 
those manufactured in this country. 

We do not say that the British maker is absolutely 
perfect in every way—no mortal is—and there are 
undoubtedly directions in which he may improve 
and develop. The large majority has been and is 
doing this. The electrical works of to-day are 
vastly superior to what they were a few years ago. 
The methods of their managers are much more 
business-like. We notice particularly the addi- 
tional intelligence brought to bear on the subject. 
Foremost among advances, too, is the better 
mechanical design of the plant. Machines, switches, 
and fittings are now constructed of ample propor- 
tions, and made to last. We have able and hard- 
working electrical engineers devoting all their 
energies to the cause of their profession. If for- 
ward movement was checked—as undoubtedly it 
was, and in several directions—the cause did not 
lie with our engineers. Some retarding factors 
have been removed ; others still exist, though there 
are hopes of amelioration. Every opportunity of 
advance has been taken advantage of, and we main- 
tain that our engineers are able to meet every 
possible requirement of the present, and that they will 
keep abreast or in advance of future developments. 

Many untruths have been circulated as to the 
state of the American electrical engineering works. 
Totally wrong impressions have been made by 
taking solitary examples as typical when they were 
nothing of the sort. Supposing fora moment—and 
we do not admit it as a fact—that there are in the 
United States some shops superior to our own, it is 
by no means the case that the majority come up to 
the same standard. The reverse of this is the 
case. The average is probably not equal to ours. 
We doubt even if the best American factories are 
in advance of those of ours which hold foremost 
positions. They may be bigger, but they do not 
send out better work. Larger machines have no 
doubt been constructed both there and on the Con- 
tinent, but even this will soon cease to be the case. 
Generally speaking, the finish of British work is quite 
equal to if not better than that of its competitors. 
Largely it is far in advance of the so-called finish of 
the major part of Transatlantic machinery. There 
are some who may say that our best practice is 
based on American patterns. This may be so, but 
we have improved in many ways on the originals. 
We say again that British makers can quite hold 
their own as regards excellence of workmanship ; 
but it will not do for them to sit down and rest at 
this point. They must go further; they must not 
only equal—they must excel. No chance of 
improvement, however slight, must be allowed to 
pass. The requirements of every part of the globe 
must be studied. South Africa will almost certainly 
afford an excellent field for operations. There is no 
reason whatever why British firms should not obtain 
the lion’s share of the work which will certainly be 
going forward there shortly. Our representative 
now out there is continually indicating, by his letters 
published in our columns, directions in which 
advancement may be expected. It is for our 
makers to follow the clues home and reap the 
benefit. “Everything comes to him who waits ” 
is no doubt an excellent proverb in some ways, but 
it has an awkward way of proving incorrect when 
such commercial foes as Germany and the United 
States enter the lists. It will not do only to 
“stand and wait.’”’ What is wanted is energy of 
purpose. New channels of outlet must continu- 
ally be found for manufactures. The wants of 
prospective customers must be studied. Beyond 
all, every improvement must be seized on. Pro- 
gress must be made in every direction, for—to use 
a familiar phrase—to stand still is to go backwards. 


HEAVY FLY-WHEELS. 


THE advent of the large gas engine has forcibly 
directed attention to the design, construction, and 
price of very heavy fly-wheels. Outside of a few 
rolling mills, up to a comparatively recent period 
fly-wheels weighing more than 50 tons were quite 
exceptional. Even when engines of considerable 
power drive a cotton mill, for example, there are 
almost invariably two cranks, and the turning 
moment is comparatively uniform ; but when we come 
to the gas engine, developing, say, 700 indicated 
horse-power in a single cylinder on the Otto cycle, 
the turning moment is extravagantly irregular and 
a tremendous fly-wheel is required to get anything 
like uniformity of driving. For such engines, there- 
fore, fly-wheels of 50 to 100 tons are essential. 
Again, we know that fly-wheels quite as heavy have 
been put down with steam engines in power stations. 
Whether they are required or not in such situations 
is a keenly-disputed question. At all events, 
engineers must be prepared to make and mount 








great revolving masses of cast iron, and so a very 
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pretty engineering and foundry problem is presenteg 
for solution. 

The diameter of big fly-wheels is settleg by 


various conditions. In the first place, they must 
not be too large, lest the angular velocity and burst. 
ing stress should be too great. If the wheel ig of 
cast iron a velocity of about 100ft. per second ig the 
highest that can be regarded as quite safe. A cast 
steel wheel would, of course, be stronger, and might 
be run at a far higher speed ; but the cost would be 
prohibitive, in most cases at all events. It follows 
that a wheel 25ft. in diameter ought not to make 
more than about 75 revolutions per minute, and go 
on in proportion for other diameters. The olq 
rule for determining the weight of a wheel may be 
given here as a matter of curiosity, but it does not 
apply to gas engine practice. Multiply the horse. 
power by 2000, and divide the product by the square 
of the velocity of the circumference in feet per 
second ; the quotient is the proper weight of the 
wheel in hundredweights. But there are other 
considerations which must influence the size of the 
wheel. One is the means available on the spot for 
putting it in place, and another is the means of 
carriage to be had. Railway companies do not care 
to carry masses of iron weighing 18 or 20 tons, 
Such things are not nice loading for ships. In not 
a few cases cupolas have been specially erected to 
cast big fly-wheels on the spot. In large iron. 
works the rims of the wheels at all events, are 
almost invariably thus made. But, assuming that 
all difficulties of this kind are surmounted, we haye 
next to consider what the construction of the wheel 
shall be. 

It is obvious that it cannot be cast whole. The 
usual practice is to cast the boss or hub in one 
piece, the rim in four, six, or eight pieces, and to 
make the spokes or arms separately. A very good 
wheel is made by bolting and hooping the 1im seg. 
ments together, using steel or wrought ircn round 
bars with palms forged on the outer ends for arms. 
The inner ends are turned and driven into bored 
sockets in the hub, and then keyed. Various 
modifications of this method of construction will be 
familiar to our readers. It has the great objection 
that it is extremely expensive. Large wheels of the 
kind will cost about £25 a ton, or, for a 100-ton 
wheel, £2500, which represents a considerable out- 
lay of capital. The wheels with cast iron arms are 
not quite trustworthy, perhaps; although it is well 
to remember that in the old-fashioned rolling mills 
which had an “ idle ’’ fly-wheel introduced between 
the engine and the mill tremendous speeds were 
regularly attained, and yet accidents from bursting 
were very few. Some of these wheels must have 
run at nearly 300ft. a second. They were probably 
made of cold blast cast iron. In Germany 
a system of construction has been developed 
within the last year or two for gas engine wheels, 
which seems to be excellent. Many examples of it 
were to be seen in the Diisseldorf Exhibition. The 
centre or hub is made of cast iron, and is bored, and 
slotted for keys to secure it on the crank shaft. The 
rim is cast in segments in the usual way. The arms 
are made very simply and cheaply by cutting off the 
required lengths from steel bars—say, 12in. wide 
and an inch thick. These bars are bolted into 
sockets on the hub, usually by five turned bolts and 
nuts to each end. The bars are disposed in pairs 
—one at each side of the hub. The outer ends are 
then brought together, and bolted into sockets cast 
on the sides of the rim. A stay or distance bolt is 
put through both flat bars midway of their length. 
This makes a very good wheel, and, as there is little 
or no machining required, the price delivered in 
London, so we understand, is about £14 a ton. A 
100-ton wheel made in this way would, therefore, 
cost less than the English-made wheel referred to 
above by not less than £1100—a noteworthy 
difference. 

That the last word has not been spoken about the 
construction of big fly-wheels is certain. As we have 
pointed out, there has been hitherto such a small 
demand for them that they represent a very special 
type of mechanical engineering. Abroad they have 
been more used than at home; but the great 
90 tons spur fly-wheel at the Lys Spinning Mill, 
Ghent, must always be regarded as exceptional. At 
ironworks they have been made roughly, yet sufli- 
ciently as, so to speak domestic productions. In 
the future, however, it is probable that they will 
have to be made even by firms which have hitherto 
never attempted any casting weighing more than 
10 tons. If Germany can so far undersell Eng- 
land, it is time that England bestirred herself. It is 
not pretended that the German wheel is so refined 
a product of mechanical art as that turned out by 
our own firms. But it does not appear that it is in 
any way inadequate, unsafe, or unsuitable; and we 
venture to hint that our own firms will do well to 
set about the design of great wheels which will be 








at once comparatively easy to transport and moderate 








— lg eee ot ek ae nee oe eee 







er 








_ Toute, the inviolability of the property and absolute free- 





THE ENGINEER 


569 








———— 
We may point to the fact that by no 
ans bad wheels, though not of large size, were 
er many years ago by bolting up segments side 
side breaking jomt. The result was as if three 
thin wheels were secured to each other to 
make up collectively the required width of rim. 
The clever draughtsman will, we think, easily see 
that there are several ways in which an interesting 
roblem may be solved. It-is vertain that old cotton 
mill practice, however excellent, is not suited to the 
demands of the modern high-powered gas engine. 
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WESTWARD TO THE ORIENT. 


Bur scant justification now remains for a doubting 
attitude concerning the immediate future of the Panama 
Canal and the ultimate realisation—within probably the 
present decade—of that majestic conception, often pro- 
osed and much discussed, of uniting by a navigable 
highway across the Central American isthmus the waters 
of Atlantic and Pacific Oceans. It is not a little remark. 
able thet the Suez Canal and this important enterprise 
have been inaugurated by France, the nation ever fore- 
most in esteem of imaginative genius; that England, 
after deriding for many years the idea and utility of a 
Suez Canal, owes her present position in regard to it to 
the efforts of a working journalist, and that the United 
States has in large measure to thank members of the 
same profession for saving it from the humiliation of an 
unwise choice of route for a work certain to bring about 
great economic changes, and materially enhance the 

tepublic’s influence in the councils of the world. In 

President Roosevelt's latest Message to Congress occur 
many weighty and suggestive references to the question. 
The document very clearly indicates—as we on several 
oceasions have ventured to predict was probable—the 
writer's pronounced preference for the Panama route, his 
complete satisfaction that the United States will secure 
an incontestable title to the property of the new Panama 
Company, and a frank recognition that the foothold 
which the Republic proposes to acquire in Central 
America involves not merely important and _ befitting 
privileges, but also many serious responsibilities. There is 
no longer room for doubt that, subject to the conclusion of 
a satisfactory treaty with Colombia, the United States 
will, during the next few months, and at a cost of little 
more than £8,000,000, acquire all the rights and property 
at present vested in the Compagnie Nouvelle and the 
liquidator of its ill-fated predecessor; and that then, 
under the direction of a permanent Canal Commission, 
an early and systematic beginning will be made 
with the work required to complete the enterprise. 
So long as there appeared a possibility that the Nicaragua 
route might be preferred, the Colombian Government 
and its representatives at Washington affected unstinted 
anxiety to meet the views of the United States as to 
cession of territory and the perpetual ownership and 
control of the Panama railroad and canal. More 
recently, however, other and less wise counsels have 
prevailed, with the result that at one time it seemed by 
no means improbable that the United States would be 
compelled either to break off negotiations or insist upon 
an explicit declaration of intentions. The Colombians 
have feigned great reluctance to tamper with their 
precious Constitution, which, they declare, forbids any 
alienation of territory or infringement of sovereignty ; but 
no one acquainted in the slightest degree with the history 
and character of this people, to say nothing of their 
ordinary treatment of creditors and concession-holders, 
needs to be reminded that this pseudo-patriotism is little 
better than a convenient cloak for greed and exaction. 
President Roosevelt, in his message to Congress, very 
carefully evaded any reference to the matter calculated 
to offend the susceptibilities of Colombia or excite resent- 
ment athome. No independent nation in America, he de- 
clared, need have the slightest fear of aggression from the 
United States. It, however, behoved each one to main- 
tain order within its own borders, and discharge its just 
obligations to foreigners; ‘“‘ when this is done, they can 
rest assured that, be they strong or weak, they have 
nothing to fear from outside interference.” Colombia 
will do well to bear these words in mind during the still 
pending negotiations. She cannot for a moment believe 
that the United States or any other nation would consent 
to build an isthmian canal without very substantial 
guarantees for its protection—in other words, without 
being invested with such territorial jurisdiction as will 
ensure against domestic trouble on either side of the 


dom of transit. The American Government and people 
have from the very first been perfectly frank on this 
point; they have also, in our opinion, evinced charac- 
teristic readiness to pay handsomely for the concession. 
No one, of course, has any right to blame the Colombians 
for seeking to make the best bargain they can; but, 
taking all the circumstances into account, we do not very 
highly estimate the amount of sympathy which would 
be expressed for the greedy and quarrelsome republic 
Were poetic justice in the end to overtake it. There is 
more than a smack of absurdity in the fact of a great 
enterprise, intended for the peaceful use of the civilised 
World, being obstructed by such a State as Colombia. 


ELECTRIC TRAMWAYS. 


4 ConsIDERING all the obstacles which have been placed 
In their way, the progress made in electric tramways 
during the last few years has been phenomenal. In 
almost every town they are to be found, and, for the 
most part, they are on the overhead system. The “un- 
sightly ” overhead wires become forgotten and unnoticed 
almost as soon as the trams begin to work. At any rate, 
the outeries against them which not long ago resounded 





from every quarter are no longer heard. And why? 


Simply because the advantages which follow in the train 
of the installation of electrically-worked tramways far 
outweigh any esthetic disadvantage which they bring 
along with them. There is no doubt whatever that 
electric trams are popular. The increasing numbers 
that use them year by year testify to this. They are 
larger, lighter, more airy, and faster than the trams which 
they are supplanting. Generally speaking, the fares 
charged on them are cheaper than those in existence on 
the same routes before electricity was put to drive them. 
Moreover, the distances which are dealt with are greater, 
as the enormous developments in Yorkshire and Lanca- 
shire and elsewhere bear evidence. This progress not- 
withstanding, there are not lacking signs that electric 
tramways are not much past their infancy. Great in- 
crease in tram mileage so equipped may be looked for 
during the next few years. Even now the capital ex- 
pended in this direction amounts to something like 
£60,000,000. Our mileage, however, is but a tenth of 
that in the United States. There is plenty of room for 
growth, and that growth should be of great benefit to our 
manufacturers. The feeling that, because America is 
ahead of us in mileage, and is supposed to know so much 
more about electric traction than we do, American 
material is better than our own and should therefore be 
used, is a mistake. Once remove the restrictions with 
which our makers are fettered, and which could not possibly 
be enforced in the United States, and not only will our 
makers profit, but the buyers will get the best possible 
articles. The supplement which accompanies this issue 
will go far to prove the truth of our words. 


INCREASED EXPORTS. 


THe general impression as to trade being in a quiet 
condition is hardly borne out by the latest Board of 
Trade Returns. For the last eleven months imports 
reach a total value of £480,762,264, making an increase of 
£5,255,724 upon last year’s figures, and exceeding by no 
less than £3,486,317 the total for eleven months in 1900. 
The value of British and Irish produce and manufactures 
exported last month attained the high amount of 
£24,657,238, or £1,814,802 above that for the correspond- 
ing month of last year, and exceeding by £32,589 the 
figures for November, 1900; while for the eleven months 
the total in the current year is £259,320,740, which 
exceeds by £3,351,628 the sum for the corresponding 
period in 1901, although it falls £8,518,594 below the un- 
equalled amount for 1900. In the value of exports of 
metals and goods manufactured from them—other than 
machinery and ships—there was an increase last month 
of £194,062, and the advance made during the eleven 
months of the current year reaches a total of 2} millions. 
The quantity of pig iron exported last month was 
130,330 tons, as compared with 68,115 tons in Novem- 
ber, 1901. Of British-built motor cars and cycles 49, 
valued at £13,301, were shipped abroad last month, with 
parts of the value of £2234; and 331 such vehicles, 
valued at £125,580, with parts value £13,168, represent 
the export of British machines of this nature during the 
last eleven months. Last month’s exports of steam 
engines show an increase of £63,181 in value, and those 
of othe: machinery an addition of £126,422. The im- 
provement in the eleven months’ machinery exports was 
from £12,589,612 to £12,833,822; and in the eleven 
months’ steam engine exports from £3,913,264 to 
£4,345,909. Such figures appear to show that there is no 
immediate cause for alarm, though, all the same, ‘twere 
idle to deny that the general trade of the country is 
somewhat quieter than a few months back. 








THE SMITHFIELD SHOW. 


THE one hundred and fourth annual exhibition of the 
Smithfield Club was opened on Monday last at the Royal 
Agricultural Hall, Islington, and, like many of its prede- 
cessors, is devoid of special features in the implement 
and machinery section. Nearly all the best known 
makers of agricultural implements, portable, semi-port- 
able and traction engines are represented on much the 
same scale as formerly, and, except in the matter of 
minor details, no deviations have been made from 
standard patterns which are well known to everybody 
interested. It is rather remarkable that more traction 
engine builders do not appear to be making a move in 
the direction of lighter engines as a defensive movement 
against the increasingly popular motor wagons. Only 
two firms this year have exhibits which come under 
this category, namely, Wallis and Steevens, of Basing- 
stoke, and Tasker and Sons, Limited, of Andover. 
To come under the 1896 motor car Act it is, of course, 
necessary, amongst other things, that the tare limit of 
such vehicles should not exceed three tons, that the tires of 
the wheels should be smooth, that no steam or other 
visible vapour should be emitted, and that the weight of 
the engine should be painted on in such a manner that it 
is readily seen. The engine shown by Taskers is the 
first which they have built on these lines, and is to all 
intents and purposes a miniature road locomotive, suit- 
able for hauling a load of four or five tons cheaply and 
more rapidly than with heavy engines. No attempt ata 
compromise between the motor wagon and the traction 
engine proper has been made. The “ Little Giant,” as 
the new engine is called, is built on simple lines; 
the boiler and fire-box are of the locomotive type, 
of ample dimensions; the cylinder is fitted with a 
hard cast iron liner, and is_ steam - jacketted. 
Both the front and rear axles are provided with 
springs, and the road wheels are of steel of 
T section, with wrought iron spokes as used for transport 
trains built for the War-office. Two speeds, three and 
six miles an hour, are provided, and fairly copious supplies 
of water and fuel can be carried. Little engines such as 
this are free from numerous restrictions to which ordinary 





traction-engine traffic is subject, and have one important 
advantage over the motor wagon, namely, that the motor 
being separate from the wagon, no time need be wasted 
in waiting for loads. We have alluded to the engine 
shown by Messrs. Wallis and Steevens in our notice of a 
previous show. Amongst the builders of traction and 
portable engines who show their standard types are 
William Allchin, Limited; Aveling and Porter, Limited; 
Brown and May, Limited; Chas. Burrell and Sons, 
Limited; Clayton ani Shuttleworth, Limited; John 
Fowler and Co., Limited, Leeds; Richard Garrett and 
Sons, Limited; Marshall, Sons and Co., Limited; 
Ransomes, Sims and Jefferies, Limited ; Ruston, Proctor 
and Co., Limited; E. R. and F. Turner, Limited; 
and the Wantage Engineering Company, Limited. 

There is a highly representative show of oil engines, 
both stationary and portable, and gas engines. The 
Forward Engineering Company, Limited, of Birmingham, 
a firm which has become allied with that of Kynoch, 
Limited. This engine is economical and is easily con- 
vertible for using gas, a feature which has its advantages. 
The oil is drawn by the suction stroke of the piston from 
a tank placed beside the engine base, and passes through 
a regulator valve and sight feed into the vaporiser, where 
it is thoroughly gasified by coming in contact with aseries 
of hot plates kept hot by the explosions in a chamber 
passing under them. This chamber also fires the charge 
by the heat maintained by the explosions within it. The 
vaporiser is constructed for high compression, hence the 
economy in consumption of oil. A lamp is only used for 
heating the starting tube and vaporiser before com- 
mencing to run. The governor runs on ball bearings, 
and the air for mixing with the gas is filtered before 
admission to the cylinder. 

Amongst the other exhibitors of this type of engine 
are Blackstone and Co., the Campbell Gas Engine Com- 
pany, Limited; Clayton and Shuttleworth, Limited, 
Crossley Bros., Limited, Fielding and Platt, Limited; 
Richard Hornsby and Sons, Limited ; J. and F. Howard ; 
the Newton Electrical Works, Limited ; Ruston, Proctor 
and Co., Limited ; C. F. Wilson and Co.; and J. B. Petter 
and Sons. Mr. Dan Albone, of Biggleswade, exhibits for 
the first time at this show the handy agricultural motor 
which was described in Toe ENGINEER afew months ago, 
and in which the motive power is derived from an internal 
combustion engine using petrol as fuel. In the farming 
implement section there is one new machine—an auto- 
matic straw press and binder for making straw into 
square-sided bales without crushing the material or 
breaking it up lengthwise. This machine weighs about 
three tons, and requires about 4 horse-power to drive it. 
The straw falling from the shakers of the threshing 
machine falls into an inclined reciprocating tray, which 
carries it to the feed aperture of the press, where the 
straw is pushed into the baling chamber and is forced by 
a reciprocating ram into the compression chamber, where 
it is encircled and tied by two twine bands and is ejected 
by the next bale. The banding and tying mechanism 
consists of a modification of the arrangement so success- 
fully used for nearly twenty years on the Howard straw 
trussers. When the bales emerge they are about lit. 
thick and sbout 5ft. long, without the straws being 
doubled up endwise, and the width of the bales is 
optional. The weight of a bale 14in. wide is about 40]b., 
and bales up to 56lb. can be made by setting the regu- 
lator, which is a serrated disc, rotated by the forward 
movement of the straw. When the required width of 
bale has passed the regulator a stop gate holds back the 
straw from the feeders, whilst the ram makes a finishing 
stroke on the bale and clears the chamber for the twine 
needles to pass for the completion of the binding. On 
the return of the needles the stop is removed automatic- 
ally and feeding goes on, the straw being baled at the 
rate-of 90 to 100 bales an hour. This machine is made 
by J. and F. Howard, of Bedford. 

Marshall, Sons and Co., Limited, amongst other engines 
of well-known designs, show a high-speed vertical steam 
engine suitable for combining with a dynamo, which has 
not been previously exhibited. With a cylinder 73in. by 
Tin. and 160 lb. pressure, this engine is capable of 
developing about 25 horse-power on the brake. It has a 
cylindrical valve and ample bearing surfaces. The 
governor is driven from the crank shaft by means of a 
Renold chain, a form of drive which finds favour with 
this company. The arrangements for lubrication have 
been duly regarded, and the whole forms a compact and 
neat engine. 








BOOKS RECEIVED. 


Useful Arts and Handicrafts. Planned by Charles Godfrey 
Leland, M.A.T.R.S.L. Edited by H. Snowden Ward, F.R.P.S. 
Volume iv. Containing books numbered 40 to 52 inclusive. 
London: Dawbarn and Ward, Limited. 1902. 

The Business Encyclopedia and Legal Adviser. By W.S. M. 
Knight, of the Inner Temple, Barrister-at-Law. With a series of 
statistical articles and explanatory diagrams by John Holt 
Schooling ; and a commercial gazetteer of the world by William 
Melvin, M.A. Numerous illustrations, business forms, charts, 
&e. Insix volumes. Volume iii. London: The Caxton Publish- 
ing Company. 








Gtascow UNIVERSITY ENGINEERING SocieTy.—At a meeting of 
this society held on December 4th, a paper was read by Mr. T. 
Lindsay Galloway on the ‘‘ Transmission of Power to the Interior of 
Mines.” Having pointed out the uses of power in a mine, the 
lecturer went on to consider the various advantages of water, com- 
pressed air, and electricity for each, together with their attendant 
disadvantages. Hydraulic power from natural water supplizs was 
largely utilised in Germany, and Moore’s alternating system of 
hydraulic pumping was described. Compressed air offered great 
advantages for tools of the percussive type, but gave considerable 
trouble from thecollection of ice in the exhaust ports of the motors, 
which, while helping to cool the mine, had, by its removal, been the 
cause of many pit fires. Electricity was efficient in transmission, 
and was convenient for most purposes except for percussive tools, 
while the danger of explosion from electric sparks could be largely 
overcome by the use of the polyphase system, which was also more 
suitable for rough handling. Both the air and electrical 
systems are very flexible, and, on the whole, a combination of the 
two was preferable. The paper was followed by an interesting 
discussion, 
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THE UGANDA RAILWAY. 
(From our own Correspondent.) 
No, III.* 

ComMeENctnG the second half of the journey, the first 
stop is at Kikuyu, a 15-mile run, and an ascent of 
950ft. Kikuyu, or Fort Smith, as the old Government 
station was marked on maps, was close to the station, 
and was the centre of the finest cultivated’ land yet 
passed through. The native tribe, the Wa Kikuyu, are, 
for Africans, an industrious and good fighting race. 
For the last ten miles*we have been travelling through 
sharp, quick, hilly, well-cultivated land. The Mausi, the 
warriors of Central Africa, usually hovered round this 
district. 

At Kikuyu the Scottish Mission have a flourishing 
garden, organised by a scientific Scotch gardener. This 
garden, and the Roman Catholic garden close to Nairobi, 
show that most English vegetables grow and flourish. 
Kikuyu to Lamoru, a 10-mile run, with a rise of 800ft., 
and we are now over 7000ft. above sea level. The jungle 
here is the finest, thickest, and densest yet passed 
through, many trees being covered with green moss, and 
the scenery and foliage are beautiful. Lamoru to the 
Escarpment is most beautiful country, being moun- 
tainous, thickly treed with sycamore, but the under- 
growth light. Eight miles from Lamoru we ‘reach the 
summit, 7500ft. From the summit we run down to the 
Escarpment station, which is on a swampy plateau on 
the side of the mountain. The station is the prettiest on 
the line, the thickly wooded hills towering over you 
above, and a walk of a few yards out of the station brings 
you toa most beautiful panorama, with the surround- 
ing country 1200ft. below, and Mounts Suswa and Lon- 
ganot in the distance. It was here that the cable line 


| 


The work here is very heavy, the crossing of streams 
being frequent, and in only 67 miles there are nine via- 


~|.ducts totalling 4524ft. From the summit of Mau, 8350ft. 
fy above sea level, the panorama of the surrounding country 


is very extensive. A high hill on the shore of the lake is 
nearly always visible, and often the lake itself, although 
70 miles away as the crow flies. 

Leaving . Mau and its keen, cold wind, we start on the 
descent to the lake, a drop of 4500ft. practically all in 
70 miles. A mile or two out we run into thick 
jungle, much the same as on the other side but less 
dense. Londiani, the first station, is Sir Harry Johnson’s 
chosen place for the capital of Uganda and British East 
Africa. A beautiful spot, thick jungle eastward, with 
open plains thick with grass westward, a good river, but 
the amount of draining required before a town could be 
built would be very large, as now in rain time water is 
within 2ft. of the surface. 

We now run 18 miles into Lumbwa, through steep, 
hilly, fine grass land with plenty of trees for hut building 
and firewood, and this is the centre of the finest grazing 
grass land the railway passes through, and the water is 
plentiful and good: in fact, the line runs for some miles 
parallel with a good sized stream, which ultimately falls 
into the lake as a big river; I suspect the day is 
not far distant when this stream will be used for work- 
ing electric machinery for locomotive use. Now, of 
course, the number of trains running would not justify 
 ggeiaal The country is steep, the hills high and 

old. 

Leaving Lumbwa, heavy work again begins, deep cut- 
tings, high banks, and viaducts follow one another in quick 
succession. In one stretch of 10 miles are seven viaducts, 


totalling 3000ft., and in a five miles, close in to Fort 
Ternan, are six viaducss, totalling 2550ft. 


These are now 
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JUNGLE CUTTERS 


went down, but this is now all removed, as it was only 
temporary, while eight miles of heavy rock cuttings and 
eight viaducts (totalling 2648ft. in length) were being con- 
structed, for such’is the line from the Escarpment to 
Kijabe, a descent of 750ft. 

Kijabe ‘to- Naivasha and on to Gilgil, a run of nearly 
40 miles;~is not interesting, the country and soil being 
very like fhe run from mile 281 into Nairobi, but here 
we are at 1500ft. higher elevation. The railway runs close 
along the shore of Lake Naivisha for some considerable 
distance, the shores being very fiat. The peculiar part 
of this lake is that few, if any, fish are to be found, but 
hippopotami abound. 

Eburru (mile 417)—The country just round here is 
very broken up, outcrops of lava being very plentiful, and 
from the station can be seen fissures giving forth steam. 
From Eburru to Nakuro the country opens out, getting 
into grassy stretches with few or no trees. The name 
of Elmenteita is taken from a small lake about five miles 
off, and it is into this lake that the Molo River, which the 
railway crosses at mile 476, flows. Of both this and Nakuro 
the water is salt. 

Nakuro Station is about two miles from the lake of 
that name, which abounds in hippopotami. The station 
—an engine-changing station—is a reproduction of 
Makindu, which has been already described. From 
Nakuro to Mau Summit the journey is slow, with heavy 
gradients, as we climb in part of the journey over 2000ft. 
in 25 miles. 

The country for the first 20 miles a little beyond 
Ndimo is open, trees being quite the exception; but from 
here onward for the next 20 miles it is thick jungle, but 
with open patches, asa rule. On the east side of Mau, at 
over an altitude of 7750ft., bamboo, raspberry canes, 
forget-me-nots, maidenhair ferns all grow. The trees are 
of fair size, and many of hard wood, and sticks of 10in. 
sjuare, and 15ft. long, are not difficult to get. This 
timber was used for some of the temporary viaducts, and 
it will be doubtless used later on for sleepers and 
building material in white ant districts. 





* No. II. appeared November 28th. 


in course of construction, reversing stations having been 
for the time being substituted. Sothe quickest way now, 
when eight miles out of Lumbwa, is to leave the train 
and walk, as between here and Fort Ternan by the 
road and short cuts is under four miles, while by 
train 20 miles, with several reversing stations, which 
cause much delay ; so that the journey is very slow. From 
Fort Ternan on to Kibigori, 26 miles, the country gets 
gradually flatter and flatter, with red marl and black 
cotton soil, and both trees and water, plentiful. 

Kibigori to the lake is all black cotton soil, extensive 
swamps relieving the monotony. Trees are plentiful but 
scattered and stunted, undergrowth practically none; in 
fact, it is very like an ordinary wood in England. The 
flowers are few, and those mostly bulbous, with large red 
or white blossoms. 

The Kibigori River when normal is a fair sized stream, 
about 60ft. wide, and fairly fast running. In flood it runs 
200ft. wide, and anything between 15ft. to 25ft.deep; in 
fact, the railway engineers have yet to learn what this 
stream can do in flood. 

On account of the swampy nature of the country from 
Kibigori to the lake, drains—3ft. deep, 9ft. wide on the top 
and 3ft. at the bottom—have been dug both sides of the line, 
and connected by pipes every 600ft. to 800ft., the lower side 
drain having numerous long outlets as the country is very 
flat. Between these two drains, a bank as nearly as possible 
5ft. to 6ft. high was made, and on thisruns the railway. The 
swamps were treated in much the same way, but more 
so, side drains being enlarged and deepened, and deep 
channels cut for outlet drains, and then the drained 
portion was first covered thickly with bundles of reeds 
cut in the swamps, and again on top was closely 
corduroyed with trunks of trees, and then, again, 
thickly covered with reeds, and then covered with a 
5ft. or so bank of selected earth. All along this length 
Kibigori to The Lake, on the north runs the Nandi Escarp- 
ment, a high ridge of hills. The Kavirondo on the plain, 
and the Nandi on the Escarpment, have large herds of 
cattle and sheep, and the cattle-raiding, and therefore 
fighting, that used to go on between these two tribes was 
considerable, The survey party, when first coming 


——$<——= 
through, found a strong armed guard useful, .b 
this is changed. Civilisation in the form of a raion 


at the backdoors; now the natives bring sweet », 
8 lb. for about 40 blue beads—fish, milk, tach, —— 
sheep for sale. The latter are 1s. 2d. each, but doubles 
shortly the natives will start clothing themselves = 
then quickly descend in the ladder of respectability ; — 
tone now is very high. This tribe is very keen on var 
working willingly, and quickly picking up the meanj er 
piecework, fully understanding that they receive Se 
sum for excavation and another for leading it out pes 
the further they carry it the more pay. . But of all th 
tribes the Baganda—the people of Uganda—are the m, : 
intelligent and hardest workers, and must, being i 
a “4 slaves to their chiefs, obey their own headmes 
readily. oat 
Going through a tropical country, where the natives 
have no knowledge of size or depth, or even often of 
the locality of streams, estimating for the size of bridges 
and culverts is most difficult. The engravings shown 
on page 566, and reproduced from photographs, show the 
condition of a temporary bridge before and after heay 
local rainfalls. In a few hours a considerable Prev 
arises, and wastes away a bank where _ previous} a 
stream had not been seen for many miles. The ling 
was'patrolled most carefully, but the difficulty of getting 
it done in districts frequented by man-eating lions was 
considerable. Another engraving on this page — natives 
cutting scrub—and two other engravings on page 56% 
shows that accidents were not unknown during the con. 
struction of the Kine. 








SOCIETY OF ENGINEERS. 





THE forty-eighth annual general meeting of the Society of 
Engineers was held on Monday, December 8th, 1902, at the Insti. 
tution of Mechanical Engineers, Storey’s-gate, Westminster, by 
kind permission of the President and Council of the Institution, 

The chair was occupied by Mr. Percy Griffith, President, who 
addressed the meeting, bringing before the members the salient 
points of the work of the past year. He referred to and com. 
mented upon the papers which had been read, and announced 
that the following premiums had been awarded by the Council for 
papers read during the past session, viz.:—The President’s gold 
medal to Mr. Thomas Andrews, F.R.S., for his paper on “ The 
Effect of Segregation on the Strength of Steel Rails;” the 
Bessemer premium of books to Mr. Augustus R. Galbraith for his 
paper on ‘‘ The Hennebique System of Ferro-concrete Construc. 
tion ;” a Society’s premium of books to Mr. Benjamin H. Thwaite 
for his paper on “ British versus American Patent Law Practice 
and Engineering Invention ;” and a Society’s premium of books to 
Mr. Brierley D. Healey for his paper on ‘* Recent Blast Furnace 
Practice.” 

After the meeting a reception was held by the President and 
Mre, Perey Griffith, followed by a social reunion, at which an 
excellent programme of vocal and instrumental music was carried 
out under the direction of Miss Gertrude Kemp. During the 
evening an interesting lecture illustrated by lantern views was 
given in the lecture hall by Mr. Frederick Lambert, F.R.G.S,, 
entitled ‘‘The Crystal Caves of New South Wales, Stalactite 
Marvels of the Subterranean World.” There wasa large attendance 
of members and visitors, and the function, which was the first of 
the kind held by this society for many years, was highly successful 
in every respect. 

On Wednesday evening the annual dinner was held in the 
Victoria Hall of the Hotel Cecil, the retiring President, Mr. Percy 
Griffith, in the chair. The Royal toasts were proposed by the 
chairman. Captain Gordon Moore, R.N., in responding to the toast 
of the Imperial Forces of the Crown, referred briefly to several 
matters of interest to engineers. Among them may be mentioned 
the question of waneeaaiea boilers. Speaking as a naval officer, he 
said that whilst there could be no question about the expense of 
upkeep and the difficulties of working them, they gave the ia- 
calculable advantage of being able to squeeze an extra five knots 
out of the ship in an emergency. This the tank boiler would not 
permit. He spoke also of the great improvement in electrical 
machinery for warships, and of submarines. Of the latter he said 
that whilst he was not at liberty to give any details, he might say 
that promising experiments on the means of detecting submarines 
were now being made. In conclusion, he referred to the new 
training of eer officers—vf which we give details on another page 
—and which he was inclined to regard as a move in the right 
direction. 

Amongst other speeches of importance Mr. Mansergh’s may be 
mentioned on account of his reference to the work of the six 
committees on ‘‘Standardisation.” These are doing excellent work, 
work of such importance to the nation as a whole that the Institu- 
tion have thought themselves justified in approaching the Govern- 
ment for pecuniary help. The expenses of the work, on which no 
less than 121 members are engaged, is very considerable. 

The whole arrangements for the dinner were excellently carried 
out, and the Secretary, Mr. Perry F. Nursey, and the committee are 
to be congratulated on the success of both entertainments. 








Messrs. Ruston, Proctor aNnD Co., LimitED.—On Wednesday 
evening the annual dinner of this firm was given at the Great 
Central Hotel, Marylebone. About thirty were present. Mr. 
Ruston occupied the chair, and was heartily congratulated on his 
safe return from active service in South Africa. ‘The dinner was 
in every respect a success. It was given by the head of the firm to 
the agents and representatives of the company, coming at this 
season from all parts of the world, and a few guests, It is 
essentially a private dinner. It was mentioned incidentally that the 
company has nearly completed what will be, we believe, the 
largest boiler shop in the world. 


Mr. Ernest Hacue.—The death is a- nounced of Mr. Ernest 
Hague, of Castle Dyke, Sheffield, which took place at Thrift 
House, Ecclesall, on the evening of the 9th inst. Mr. Hague 
became ill on November 29th, when he underwent an operation 
for an internal abscess. Although he rallied for a time, his con- 
dition afterwards became so serious that Sir Thomas Barlow was 
called in, and a consultation was held, the result of which was 
that no hope whatever was entertained for Mr. Hague’s recovery. 
Mr. Hague, who vas known and respected by a very I: rge circle of 
friends, was educated as a mining engineer in the Norih of 
England, and rose high in his profession. He was tha son of the 
late Mr. George Charles Hague, of Rotherham who, in association 
with the late Mr. George Rhodes, cf that town, and Mr. Harvey, 
of Barnsley, started the Carrhouse Colliery. In association with 
other gentlemen Mr. G. C. Hague began, in 1868, sinking the 
Manvers Maln Colliery, and with this pit Mr, Ernest Hague was 
connected almost from the first, and more intimately since the 
death of his father, in 1871. For a years he wes a director. 
In 1892 Mr. Ernest Hague and several other gentlemen founded 
Hickleton Main Colliery, at Thurnscoe, of which he was managing 
director. He was also the chairman of the Midland Iron («m- 
ny, Rotherham, and of the Netherseal Colliery, Leicestershi'e. 
r. Hague, who was forty-nine years of age, leaves a widow ard 





three children, 
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ee ae constant, the velocity of the piston is continually rising and | acts first for one and then theother. The ignition apparatus 
THREE-CYLINDER COMPOUND GAS falling, and it is at the very point when it is lowest, | consists of a battery and coil. There are duplicate sets 
namely, at the bottom and top of the stroke, that the valve | enclosed in cases at the back of the engine—see the engraving 


ENGINE. 


Many people have thought of compounding the gas engine ; 
few have converted their ideas into brassandiron. The draw- 
‘og which we give on the next page, and the engravings here- 
with will therefore be found of particular interest. They 
illustrate an engine of 100 indicated horse-power, constructed 
by Messrs. Clarke, Chapman and Co., of Gateshead, under 


Mr, Butler's patents. 


iti 


and three cranks, but the two smaller high-pressure or exp!o- 
sion pistons move together. The low-pressure crank is set 
with a substantial angle of advance over the 180 deg. to the 
others, as seen in the end view, The distribution is by a 
single rotary valve, which revolves at one-fourth the speed of 
the engine. The sections through the valve chest show both 
the form and position of the valve. Itis, if we may so express 
it, a two-stage valve, having an upper and lower set of ports ; 
the upper ports admit the charge to the two small cylinders ; 
the lower ports admit the exhaust to the central cylinder. 
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DIAGRAMS,~ ENGINE USING BENZOLINE 


The charge comes in at the lower end of the valve, and passing 
up the segmental passages s s, sectional plan, in it, is drawn 
int> the cylinders, when the position of the ports permits. 
The central wide passage, x, through the valve allows the 
burnt gases to pass to the low-pressure cylinder. It is 
to be remarked that there is very little wire-drawing, 
either in the admission or exhaust, for the very obvious 
teison that whilst the speed of rotation of the valve is 


opens for exhaust and admission. 


it has been found to wear well. 


It has, as will be seen, three cylinders | manner by having two ports leading to the cylinder. 








BUTLER’S COMPOUND GAS ENGINE 


valve is tapered, and provision is made for taking up wear by 
moving it endways.. The adjustment amounts, it has 
been found, to about ,*,in. per year for a 15in. cylinder. 

In the engine under consideration there are two impulses 
for each revolution, that is, one explosion impulse and one 
expansion impulse. The latter, however, does but little work, 
and the benefit of the big cylinder lies in the balance it gives 
to the engine, and its scavenging effect. The following three 
diagrams taken from the engine using town gas will explain 
its action. The central diagram is from the low-pressure 
cylinder. 
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DIAGRAMS, ENGINE USING BENZOLINE 


It will be seen that expansion takes place in the big cylinder 
for about three-quarters of the stroke. At this point the curve 
crosses the atmospheric line, anda vacuum is created above the 
descending piston, with the result that the remnants of the 
burnt gases in that high-pressure cylinder, which has just made 
its effective stroke, are sucked out. Onits return, the low- 
pressure piston expels the burnt gases. The two high-pressure 
cylinders are fired alternately, and the low-pressure cylinder 


It is also to be observed | above. 
that on account of the duplication of the ports—see sectional | the contacts. 
plan—the valve is balanced. It is doubtlesson this account that | cylinder. 
| Those of our readers who are | governor throttles the charge. 
acquainted with the ordinary types of oil and gas engines | with extra heavy weights, so that there may be no chance of 
made by Messrs. Clarke, Chapman and Co., will remember | the valve sticking. 


that the rotary valve used in them is balanced in the same | covers are alone jacketed. 
The | plate, bent to shape and screwed water-tight to the casting. 





The act of shutting the lid of the apparatus makes 
The charge is mixed before admission to the 
The arrangement is shown in the drawing. The 
It is of the fly-wheel order, 


The two explosion cylinders and the 
The cylinder jacket is of steel 





The engine has been run also with benzoline, and without 
scavenging action. A set of cardsis given. The low-pressure 
cylinder, it will be observed, does a good deal more work than 
when running with gas. 

Mr. Butler has shown us several drawings of engines of very 
large power, using the same type of valve. He has arranged 
for an explosion at each end of a cylinder, with a water-cooled 
piston. There is a good deal to be said in favour of the rotary 
valve. It has shown itself efficient in engines of comparatively 
small size for upwards of seven years ; it might well be givena 
trial in a very large engine. 








Mr. Davip Grsson.—The death is announced at Sunderland of 
Mr. David Gibson, who was for some years superirtendent 
engineer with Mary Church and Co., shipowners, Cardiff. Mr. 
Gibson was also a vice-president of the Bristo] Channel Centre of 
the Institute of Marine Engineers, and during his residence in 
Cardiff was held in great esteem. 

INSTITUTION OF MECHANICAL ENGINEERS.—On Monday even- 
ing, 8th inst., a meeting of the graduates of the Institution was 
held at the Institution House, Storey’s-gate, Westminster. Mr. 
Henry Davey, member of Council, occupied the chair, and 
Mr. Frank Wilkinson, graduate, of Rochda'e, Lancashire, read an 
interesting paper on the ‘‘ Construction, Lighting, and Ventilation 
of Cotton Mills.” The author, in his paper, dealt first with the 
construction of the buildings themselves, showing the changes 
which had taken place since steam had displaced water as the 
motive power for driving the machinery. He then proceeded to 
describe the kinds of foundations usually adopted, and also the 
materials for the walls. Near Rochdale a good brick can be made 
from the native clay or shale of that district. The floors are made 
of steel joists encased in concrete, the concrete being made of 
brick-bats or coke breeze, with sand and cement. The lighting of 
the buildings was next dealt with. The author stated that the 
ratio of the window area to the wall area was now almost 1 tol, 
whereas it had been as low as 1 to 5. Complete descriptions of 
the “sprinkler” fire extinguishers were given, and the author 
closed his paper with an account of the methods employed to 
secure adequate ventilation in the work-rooms. Hearty votes of 
thanks were accorded to the author of the paper and the chair- 
man, and an interesting discussion followed the reading of the 
paper. 

Roya. InstrrvTion.—The following are the lecture arrange- 
ments at the Royal Institution, before Easter:—Professor H. 8S. 

Hele-Shaw, six lectures, adapted to young people, on Locomotion 
on the Earth, through the Water, in the Air, experimentally 
illustrated ; Professor Allan Macfayden, Fullerian Professor of 
Physiology, R.I., six lectures on the Physiology of Digestion ; Sir 
William Abney, three lectures on Recent Advances in Photographie 
Science ; Sir Robert Ball, three lectures on Great Problems in 
Astronomy; Mr. A. J. Evans, three lectures on Pre-Phcenician 
Writing in Crete and its Bearings on the History of the Alphabet ; 
Sir Clements Markham, three lectures on Arctic and Antarctic 
Exploration ; Mr. G. R. M. Murray, three lectures on the F.ora 
of the Open Ocean; Mr. C. H. Firth, three lectures on Society 
during the Commonwealth and Protectorate ; Sir Freder'ck Bridge, 
three lectures on the Bi-Centenary of Samuel Pepys, his Musical 
Contemporaries, Criticisms, and Compositions, with musical illus- 
trations ; Mr. A. B, Walkley, three lectures on Dramatic Criticism ; 
and six lectures by the Right Hon. Lord Rayleigh. The lectures 
on Tuesdays and Thursdays during the season 1903 will be delivered 
at five o'clock instead of at three, as in previous years. Te 
Christmas course of juvenile lectures and the Saturday lectures will 
continue to be delivered at three o’clock. The Friday evening 
meetings will begin on January 16th, when a discourse will be 
delivered by Professor Dewar on Low Temperature Investigations ; 
succeeding discourses will probably be given by Dr. Tempest 
Anderson, Professor W. E. Dalby, the Right Hon. Sir Herbert 
Maxwell, Bart., M.P., Professor S. Delépine, Principal E. H. 
Griffiths, Dr. A. Liebmann, Professor J. G. MeKendrick, Professor 
Karl Pearson, Professor E. A. Schiifer, Professor W. A. Herdman, 
the Right. Hon. Lord Rayleigh, and other gentlemen, 


8Y 002 o, 
youre” 02, 
geen 
a * 


Deo. 12, 1909 


1% pb 
sjaays4 4099 





‘SV 3NIT NO NOILO3S 


4epurjko 
worsojdxyz puopyj-—+4J27 ial 
4 40404NWWOD 


\z-p Seajuag poy 


z y at 42YS-4ub49 yo 
eee ae § j f + SAG4 pu! ihe* : 
f4aequioyy) vorssimpy } ey $2j0408 eAjon 
iyowysnilpy ; 


= : oisucdxz — erjo, 
404DDISGN] oh” ‘ a Sea tu Nee an 1, 


a 
eal 
A 
—_ 
a) 
Z 
= 
= 
ty 
EH 


cons joa45 2, 
‘ a“ 








“osSig voisuodx7 ' 
u4eno 


4OA07 A} ff 











- {+1—-- 
ae 


; separ ko 
saapurky uorsoyd. ; = uoisgjdxZ 
Wwo1y # OF UOLYNGI44S1G 


queujsnipy peey-co09 
sopurjky -uoisundx7 wo.sy 


—« 4,319 wty—buibueaveg 
f 
edig ysndyxz 


Ce bahay 7 eet gonnyxz 
adig Ajddng-aiy 


(11g abd a8 uordrwosep wo7 ) 
SUMANIONG ‘ANAL NO-GVaAHSALVD “OO GNV ‘NVWdVHO “AMUVIO 


QANIONY SVO GNOOGTWOO WAMOMG ASUOH GAALVOIGNI Oot 




















: 
LS 





Dec. 12, 1902 


THE ENGINEER 


573 








a 


LETTERS TO THE EDITOR. 
(We de net hold cureehens sommanellle Jer Ge.cptatons 7 ow 





MOTOR CAR LEGISLATION. 
—I have not replied to Mr. A. Terret’s courteous letter 
as 1 had not at the moment been able to put my hand on 


ich I knew I had. 
page Mr. Terret rightly says that no speed 


SiR, 
sooner, 
figures sh 

‘est, as to coaches. 
dra a them justifies a dangerous speed by auto-cars. But, 


attained “ ° ee 
: ++ <2 fair enough to point out that considering the control 
surly ity, acetal ar. other points of greater safety of the 


- .omparison, if coaches habitually made 15 miles an hour, 
latter in ble that speed need not be any more dangerous. The 
ee arose, I think, because someone said that auto-cars 
ne be limited to seven miles an hour in towns—or about half 
ae speed at which much more dangerous traffic is allowed to go, 
such “ light carts driven by irresponsible lads, " 

| was not speaking of coaches “‘ plying for hire ”—I only quoted 
a time-table which can be found in many prints, of the booked 

ds, point to point, of a certain coach, not including stops— 

4 we are only concerned with running speeds. It must be 

remembered that the horses were specially bred, fed, and trained 
for short bursts at full gallop, and kept in such good condition as 
is unknown to the overfed and under-worked horse of these days. 

I think a study of prints and pictures of those days will show that 

in the open country the coaches were made to go at full racehorse- 
like speed. Yes, 1 guessed them at nearly two tons, hence the 
comparative danger of such little-controlled vehicles. 

In a very rare book, ‘ Humorous Reminiscences of Coventry 
life,” the author, Mr. T. W. Whiteley, is trying to show how slow 
a" f badly they travelled in his 4s His times include all 
stops, loading and unloading mails and gage, and half an hour 
for dinner. He says the usual time from Coventry to London was 
ten to twelve hours. The Packwood service undertook to do it 
under ten hours. Another line did the 108 miles—Birmingham to 
London—in less thanten hours. TheShrewsbury ‘‘ Wonder ’' did the 
150 miles in thirteen hours, and a friend of his, detailing an actual 
journey, was loud in its praises for —s done the Coventry- 
London stage in 8} hours. These all include the total times, and 
do not give the actual point-to-point speeds, anges were sup- 
sed to take very little time, but are said to have averaged about 
foot minutes. On the London-Birmingham run the horses were 
changed ten times, and half an hour fordinner. This gives an 
average start-to-stop speed of 13 miles an hour, which must have 
been about 17 miles an hour on the easier stages, and more as a 
maximum, as an up-grade told fearfully against a coach and four. 

To return to towns, I said before that the manager—supported 
by his veterinary surgeon—of one of the great London omnibus 
companies, told me that his men made seven miles an hour over 
the whole journey, including stops and slacks ; and last week I 
asked a driver of the other line what he was titmed to do, terminus 
toterminus. He said, ‘‘Seven miles an hour.” 

A discussion in the Municipal Courcil of Paris brought out the 
fact that the French Government Post-office imposes a speed of 
124 miles an hour ia the level and more crowded streets, and fully 
10 miles an hour in the hilly Belleville and Montmatre sections, on 
the drivers of its mail vans, including all stops and delays. Also 
that cab horses make 10 miles an hour, and carriage horses over 
12. Todo this means much higher speeds when not checked by 
other traffic. 

But, after all, no mere figures constitute dangerous or illegal 
speeds. ‘‘ Furious one ” or “ driving to the common danger” 
is a question, not of 10, 12, or 20 miles an hour; it is purely one of 
the circumstances at the moment. At one moment it may be 
criminal at five an hour, half a minute later it may te quite legal 
a‘ three times that speed. 

The relative safety of various forms of vehicle was very carefully 
taken by a series of scientific test, with self-recording electrical instru- 
ments, before the mayor, board of aldermen, and the chief of the 
police in New York. Many types of auto-cars were used, a coach 
and four, a Victoria and puir, and a scorching policeman on a 
bicycle. The object was to find out the shortest distance in which 
they could pull up at various speeds. 

Taking, from hundreds of figures, those of the heaviest and 
fastest auto-car, the bicycle, the Victoria and pair, and the coach, 
we get :— : 
Stopping Distance. 

t, in. 


At 9 miles an hour. f 
Panhard 5 ll 
Bicycle 8 0 
Victoria yy 6 
Coach <a) Uae on 2 ll 

At 13-8 miles an hour, 

i. 22 «68 
Le: eee 36 10 

At 16-3 miles an hour. 

Panhard a 25 4 
Coach ee, eee. ee 77 «66 

At 18-9 miles an hour. 

Panhard ee ae cbhras’ “Se. se ie 06 oe 
Coach ey re ee eee ee eee ke 

At 20 miles an hour. 

a, ee Se 61 0 

At 25-7 miles an hour. 

FOUR pats zitter as ke ae Ge as, ee OE FY 

At 27-6 miles an hour. 

icycle eee . 181 2 


A Packhard auto-car weighing 14 tons and running at 13-3 miles 
an hour required only Sin. more distance—26ft. 7in.—than the 
coach and four did at 9 mi'es an hour. 

The report of the Chief Commissioner of Police for last year 
shows that one person was killed by an auto-car in London, and 
175 by horse-drawn vehicles, of whom 50 were killed by uncovered 
vans, and no less than 39 by the relatively few—but recklessly 
driven—covered vans ; 70 were injured by motors, and 6762 by 
horse vehicles ; or 1100 by hansoms, 1200 by open vans and carts, 
and no less than 973 by the covered vans ; 6968 drivers of horses 
were prosecuted—2074 for having no lights, and in 32 cases against 
auto-carists only seven were convicted of exceeding the low speed of 
12 milesan hour, Which means, I fancy, thatthe London police have 
found what the Edinburgh police, with a relatively larger number 
of auto-cars also have settled to their satisfaction, that the auto-car 
1s very safe and handy, and a vast help in congested traffic for 
this latter reason, and therefore they use the Nelsonian method, 
unless some accident takes place. 

Horse accidents—bolts, falls, shies, and the like—are so common 
that the Press does not report them unless serious. A London 
paper has for some time, in an amateurish way, picked out from 
other papers all the serious horse accidents which its staff could 
spot. These amounted to 781 in 60 days, in which 99 people were 
killed and 661 injured seriously, A very little experience in even 
40 miles an hour auto-cars would convince that when the horse 
disappea rs, except as the luxury of the rich, this road slaughter will 
come within reasonable limits. 

Norman D. MacpDONALD, 
- Chairman of the Scottish Automobile Club, 

Edinburgh, December 8th. 


Str,—On the speed of vehicles some interesting questions have 
en asked by Mr, A. Terret, and by a gentleman signing. his 
name ‘ P, M,” 
‘ With regard to the former’s questions, I think the statement 
an appeared in the contemporary newspapers, notably the 
oventry Mercury, that the racing coaches did keep to their times, 
t probably as good evidence as we are likely to obtain at this lapse 
of time that the results then chronicled as to the speeds of these 





racing coaches were reasonably correct. I quoted them as substan- 
tiating my statement in my letter of November 14th, that a much 
lower average speed—12 miles an hour—was then reached by the 
best coaches, and that the corresponding maximum speeds, which 
I showed must be greatly in excess of the average, were not con- 
sidered dangerous, 

I agree with all that has been said by correspondents as to the 
cruelty to the horses.. There is no.doubt that these speeds did kill 
the horses, as the excessive effurt caused by the present omnibus 
speeds in London is also the cause of these horses having a very 
short useful life. 

Mr. Terret puts forward some interesting figures showing that 
the horses of these flying coaches probably exerted nearly 2 horse- 
power for periods of half an hour, I think it quite probable 
that this is less than the real figure, as he has not made sufficient 
allowance for wind pressures, which become important at these 
high speeds, so that it is quite possible that these horses did exert 
nearly 3 horse-power for short periods, and that this was the cause 
of great cruelty and great waste of horse flesh. It is probable 
that Watt’s method of measuring horse-power has led to many 
erroneous estimates being made by designers of mechanically- 
propelled vehicles of the horse-power that is required to propel 
these vehicles on roads. 

I do not wish further to labour the point that the speeds 
obtained by light coaches is no valid precedent for running motor 
cars at excessive speeds. What I deprecate is that speed in miles 
per hour—or even in feet per second, which is better—should be 
mentioned at all. Iam sure that every man who has ever driven 
a car on a public road will agree with me that mere s up to 
limits of objectionable dust-raising is not, taken by itself, a cause 
of danger or inconvenience to other users of the highways, That 
the danger consists in driving at speeds unsuited to the conditions 
of the traffic then on the road, and the responsibility for trans- 
gression of this speed law must be put on the drivers of the cars, 
who must always be responsible for the danger and inconvenience 
caused by them. 

In reply to ‘ P. M.,” the instrument used by me for measuring 
the pas of London omnibuses is called a ‘‘ metroscope,” and was 
made in Switzerland. Ic is a registering tachometer, which 
indicates both speed and distance travelled. If the instrument is 
adjusted so as to read distances correctly on a measured mile it 
also gives the speed in miles per hour correctly within 1 or 2 

rcent. This instrument can be used either on a motor car or a 

icycle. For the purpose of taking omnibus speeds in London I 
have found it most convenient to use with a bicycle, as the 
bicycle can be ridden either alongside or immediately bebind the 
omnibus for considerable distances, and the speed noted for every 
yard that the bus travels. 

I find on careful calibration that the most accurate part of the 
range of my instrument was between 10 and 16 miles an hour, and 
I am quite sure that my errors in observation as regards speed of 
omnibuses were within 5 per cent. 

I have this morning had an improved instrument brought to me 
by a member of the great Oerlikon firm of electrical engineers, 
and which, I understand, will shortly be put on the market. 

Crompton Laboratory, Thriplands, R. E. CRoMPTON. 

Kensington Court, London, W., 
December 3rd. 


WELL BORING IN SOUTH AFRICA, 


Sir,—I have read with great interest your Commissioner’s letter 
on well boring in Cape Colony, which appeared in THE ENGINEER 
of October 24th, and should like to add a few remarks as supple- 
ment, with your permission. This well boriog gear was designed 
by us with the help of Mr. N. J. Gillet, a Frenchman, who was 
the first to introduce artesian boring into the Colony. 

After a period of trial and error extending over three years, the 
present plant was put on the market and found to be successful. 
The then head of the Public Works Department for well boring, 
Mr. H. P. Saunders, was instrumental in proving the great useful- 
ness of artesian well boring to supplement the scanty water supply, 
and under his intelligent and indefatigable guidance this well 
boring department was established permanently. We were then 
asked to furnish the Public Works Department with working 
drawings of our machine, which we accordingly did, and the 
department promptly called for tenders for their manufacture. 
We were the successful tenderers, and started making the hand- 
power machine, the steam-power machine following as a matter 
of course. I may say here that this line was taken up in order to 
keep our staff of men together in slack times when ship repair 
work, which has been our principal business, was scarce. As the 
demand for well boring machinery increased, so naturally did 
that for deep well pumps, both steam and hand, which we also 
manufacture. 

After the outbreak of the war, for some time we could — 
keep up with the demand, the Royal Engineers being supplied wit: 
a great number of pumping plants. It will be readily seen that, 
working as they do in the open air, continually exposed to the 
weather, high superficial finish in these machines is not essential ; 
a dust storm or two would soon settle that. They are about as 
severely practical as it is possible to make them, and stand a great 
deal of knocking about. Each improvement that has been added 
has been the result of much patient trial and failure, until, for a 
smal], handy, inexpensive plant they are hard to beat; in fact, 
they have been offered on your sidé, at our price, and have been 
refused. It may here be remarked that they are made from British 
material, and by British machine tools. 

I must say also that I cannot help deprecating the tone of your 
Commissioner’s remark at the conclusion of his letter, wherein he 
seems to invuke the might of the British manufacturer to endeavour 
to swamp a comparatively small and struggling colonial industry. 
It has also been stated in a previous letter to you that there is in 
South Africa no engine works worthy of the name. 

Whatever the defe ts in the outward appearance of our place may 
te, the amount and nature of the work turned out for the various 
steamship lines frequenting this port have for many years past 
given it a very good title to such name, and the approaching com- 
pletion of new and larger premises will, I should hope, establish 
such title even in the mind of the outside observer. 

SYDNEY GEARING. 
(For Cunningham and Gearing). 

Atlas Works, Capetown, November 18th. 


[Our correspondent sends us a list of work carried out by his 
firm, which we give, because it fully substantiates his claim to the 
title of engine works, On two occasions they made and fitted on 
board a high-pressure cylinder complete, for a steamer which had 
burst a cylinder ; made and fitted a new crank-pin for a 12hin. 
shaft ; fitted new stem-post to a 2000-ton ship; fitted new stern- 
post, rudder, propeller, and shaft toa 2500-ton ship.—Eb. THE E.] 





THE RESISTANCE OF IMMERSED BODIES. 


Str,—In the review of J. J. Thomson and J. H. Poynting’s 
‘* Properties of Matter,” in your issue for November 28th, your 
reviewer disagrees with the last formula in the book, deduced by 
the ‘‘ Method of Dimensions.” The formula shows that the resist- 
ance to the motion of a solid body through a fluid is proportional 
to 1* p’ n* v", where 7 and v are the linear dimension and velocity 
of the moving body, and p and 7 are the density and the coefficient 
of viscosity of the fluid. Itis then proved that «=i, y=” —1, 
z=2-xn. Hence, if xn = 2, z= 0, and the resistance is in- 
dependent of viscosity. Your reviewer then points out that the 
resistance to a ship moving in water with a velocity between 
10 and 15 knots varies as the square of the velocity, and that it is 
obviously absurd to suppose that the same ship moving with the 
same velocity in molasses would experience no more resistance. 
I agree with him that this is so, but I cannot agree with him that 





consequently the formula is wrong. The whole fallacy lies in the 
fact that the formula does not equally apply to the two cases, as I 
explain below. But first it is necessary to discuss your reviewer's 
— He says the formula is faulty because tke ‘‘ inevit- 
able constant which prefixes every formula of this sort” is 
omitted. It is true that in physical formu’, where one property 
of a body is shown to be dependent on some other property, we 
have to insert constants with physical di ions depending on 
other properties of the actual body considered. But if all the 
other properties which can affect the first property are included in 
the formula, then only a numerical constant is possible, and we 
can use the method of dimensions to obtain relations between the 
indices. Our present equation is of this latter type. The resist- 
ance is said to vary as the size end velocity of the moving body 
and as the density and viscosity of the fluid. We can imagine no 
other properties of the solid body or the fluid which can also effect 
the resistance ; hence we can only have a purely numerical con- 
stant. In fact, 7, the coefficient of viscosity, is in a sense the 
‘*inevitable constant,” which your reviewer misses, being of the 
same nature as Young’s modulus, the modulus of rigidity, and 
other dimensional constants which are involved in the mathe- 
matical expression of Hooke’s law. 

For the true explanation of the fallacy we must look to H. S. 
Allen’s original papers referred to by the authors in the article in 
question. From the second paper we extract the following 
passage :—‘‘ It should be borne in mind that this does not imply 
that equal spheres moving with the same velocity necessarily 
experience the same resistance. For in the more viszous liquid the 
sphere will require a greater velocity before the régime indicated 
by the above law can be entered upon.” This at cnce explains the 
case in question. It is well known that for very small velocities 
the resistance is proportional to the velocity, and that as the 
velocity increases, the resistance varies as the xth power of the 
velocity, where x gradually increases from 1 to2, Now, for water 
n = 2, for velocities from 10 to 15 knots. But for molasses, since 
the co-efficient of viscosity for molasses is very large compared 
with that for water, we should have to reach a very great velocity 
before we should find = 2; that is, we cannot say that in 
molasses with a velocity of 15 knots, the resistance varies as the 
square of the velocity, and is, therefore, the same as that 
in water—except for the slight difference due to difference of 
density. C. C. Mason, B.A. 

Trinity Hall, Cambridge, December 2nd. 

[It seems poor business to base physical reasoning upon the 
fact that ‘‘we can imagine no other properties.” The imagina- 
tion of engineers, trained by some centuries of experience, 
indicates to them other such properties. One such, well known 
to have a large influence, is the roughness of the skin of the 
solid. Again, there is the molecular attraction—not gravity— 
between substances of different kinds acting at the dividing 
surface between the solid and the fluid—in other words, surface 
tension. This very probably has influence; and by further 
exertion of the imaginative faculty other influential properties 
might be discovered. Grant that for some such range as 10-15 
knots the resistance in water varies as the square of the speed, 
then the reasoning objected to would prove that well within 
that range—say, 12-13 knots—the viscosity of the fluid has no 
influence on the phenomenon. Therefore we may change its 
viscosity as much as we like without changing the result, so 
long as we do not change the density. It does not matter how 
the ‘régime indicated by the law has been entered upon,” 
whether by gradually changing the velocity in unaltered fluid, 
or by changing the fluid with unaltered velocity.—Ep. THE E.] 








SINGLE-PHASE ELECTRIC RAILWAYS. 


Srr,—We think it possible that the remarks which Mr. Swin- 
burne made on the subject of electric railways in the able address 
which he delivered before the Institution of Electrical Engineers 
last Thursday may tend to cause some misconception in the minds 
of those members of the profession who had the good fortune to 
be present, for which reason we venture to address you on the 
subject. 

Mr. Swinburne, in referring to this question, very properly 
pointed out, on the one hand, the particular suitability of single- 
phase alternating currents for working long railways, and, on the 
other hand, the difficulty of obtaining a variable speed by the 
direct employment of single-phase motors. To overcome this 
difficulty, he proposed the use of speed-reducing gear on the 
cataract system. This, we believe, is well known to mechanical 
engineers, and has been tried for motor cars and other purposes, 
but without success. It is proverbial that the quest of a satis- 
factory mechanical speed-reducing gear has for many years 
engaged the minds of a large number of mechanical engineers, 
not only for motor cars, but for transmission gearing for other 
machines, and if that quest has not resulted in the employment, 
even for small powers, of the cataract system with its cylinders, 
pistons, stuffing-boxes, valves, excentrics, connecting-rods, bear 
ing, &c. &c., it would appear that there is even less hope for it in 
the case of such large powers as are used for electric railways. 

It occurred to us as strange that the President did not direct 
the attention of the electrical profession to the work hitherto done 
by Ward Leonard and others in providing means of varying the 
speed electrically, and to the possibility of still further improve- 
ments in this direction. But it is to be remembered that the 
President particularly stated at the opening of his address that it 
was his intention to prophesy not what ought to be done, but what 
ought not to be done. GEIPEL AND LANGE, 

Parliament Mansions, Westminster, 8. W., 

December 9th. 





FLASH BOILERS. 


Str,—I have been reading with great interest Mr. Bickford’s 
articles on fiash boilers, which have appeared in your pages, 
and there is one point on which I would like toask him a question ; 
that is, How does he prove that when the speed of the engine is 
increased the pump jumps the relief valve open, and so reduces his 
available pressure? I myself, though I have experimented with 
the ‘‘ flash ” boiler, probably as much as Mr. Bickford, have found 
no such action, andI have worked with pressure gauges at both 
ends of the boiler to test the variation of pressure. The fall of 
pressure at the steam end on the increase of speed I have iound 
entirely due to boiler resistance. The variation of steam pressure 
due to surging I manage to a to within a limit of 20 Ib., and in 
starting I do not require to work the hand pump, like Mr. Bick- 
ford’s ‘‘ demented signalman.” JOHN JOHNSTON, 

Lots-road, Chelsea, S.W., December 9th. 





COLLINGE’S AXLE-BOXES. 


S1r,—John Collinge took out patents for axle-boxes as follows :— 
No. 1626, A.D. 1787 ; No. 1899, A.D. 1792; No. 3410, A.D. 1811 ; 
and Charles Collinge took out a patent relating to thesame subject, 
No. 6415, A.D. 1833. The specifications of these patents would no 
doubt supply the information which your correspondent ‘‘ Fifth 
Wheel” asks for on page 477 of your last issue. R. B. P. 





WELSH COAL CONTRACTS. 


Str,—The statement from your Cardiff correspondent that the 
Ynishir Steam Coal Company has contracted for 100,000 tons of its 
coal at 12s. 1ld. we must contradict entirely, as agents of the 
company. Our price for that quantity is much above 12s. 11d., 
and we shall feel obliged if you would give publication to this con- 
tradiction. WILLIAM BEAL AND Co, 

110, Leadenhall-street, London, E.C., 

December 4th, 








THE ENGINEER 





Dec. 12, 1909 











COMPOUND STEAM PUMPING 





ENGINE 
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COMPOUND STEAM FIRE AND PUMPING 
ENGINE. 

A NEW type of compound pumping engine has been intro- 
duced by Merryweather and Sons, London. The engine 
illustrated forms part of a floating fire installation to be fitted 
on a tug for the protection of shipping and water-side property 
in Sydney Harbour. This engine is of the horizontal double- 
tandem, compound-type, and direct-acting, the principal 
dimensions being, high-pressure cylinder 13in. diameter ; low- 
pressure, 18}in. diameter; pumps, 12in. diameter; and 
length of stroke, 8in. The pumps are entirely of gun-metal. 
The suction valve seatings are cast with the pump barrels, 
the delivery valves being placed on a separate plate above the 
suction valves, and this plate is secured by the studs which 
hold the delivery cover. The entire pump is thus easily 
accessible for examination. The pump valves, which are of 
the disc type, and of specially prepared rubber, are sixty-four 
in number, thirty-two being on the suction, and thirty-two 
on the delivery side. To this system of multiple valve is 
attributed the easy and silent action of this engine. The 
steam cylinders are of cast iron with short distance pieces 
placed between to allow room for packing the glands. The 
high and low-pressure pistons are coupled by single bronze 
rods, whereas the water pistons, and low-pressure steam 
pistons are coupled by two rods of rolled bronz2. These two 
rods are arranged diagonally above and below the crank shaft, 
which is placed centrally. The connecting-rods are of turned 
steel, with gun-metal ends and caps; and the crossheads, 
which are also of steel, are cottered to both piston-rods. The 
lower distance pieces or stays are of cast iron, and carry the 
main bearings. The top stays are of turned steel, and carry 
the steel pivot, on which works the rocking levers for the 
valve motion. The slide valves are above the cylinders, and 
are worked by excentrics, the rocking levers being used to 
change the line of motion. All the bearings have extra large 
surfaces, are efficiently lubricated throughout, and made 
adjustable where necessary. Large copper air vessels are 
fitted to both the suction and delivery ways. The suction 
inlet of the pump is arranged to connect to both sides of the 
ship through full-way sluice valves and strainer boxes, the 
strainers being placed between the pump and the sluice valves 
to allow of their being readily cleaned when necessary. An 
independent suction pipe is also carried up to the deck, to 
which flexible pipes may be connected for pumping out water- 
logged vessels and salvage operations generally. From the 
delivery chamber of the pump copper pipes are taken to deck, 
each fitted with a swivelling stand-pipe, having a gun-metal 
screw-down hydrant for connectiog to hose piping, thus 
enabling six powerful jets to b2 played. _ . 

The capacity of this engine is 2000 gallons per minute. 








MaRINE STEAM TuRBINES.—Marine propulsion by means of the 
Parsons steam turbine is making progress in otker countries than 
Great Britain. A French company has been formed to exploit the 
marine rights in France, and the French Minister of Marine has, 
simultaneously with the formation of this company, signed a con- 
tract with the firm of Augustin Normand and. Co., of Havre, for 
the construction of a first-class torpedo boat, No. 293, to be fitted 
with turbo-motors on the Parsons system. This vessel will 
resem le in general design and fittings the usual type of this class 
of boats in the French service, and will have a displacement of 
about 90 tons. The turbine installation will consist of three motors 
in series, driving three shafts with multiple propellers. She will 
also be supplied with an auxiliary cruising turbine, to be uti.ised 
for economical working at the low powers demanded for ordinary 
cruising speed. The boilers will be of the usual Normand type, 
and the power and speed are not designed to exceed those of 
other boats of the same class. This order is to be completed 
in the course of next year. The torpedo boat No, 243, fitted with 
Rateau turbines, which should have been delivered in 1899, has 
not yet passed its speed trials, and is still in the contractors’ hands, 
Further orders have been reczived for vessels supplied with Parsons 
turbines on the Continent, and there is reason to anticipate that 
marine propulsion will follow closely the development which has 
taken place on the Continent in turbines on the Parsons system for 
electrical work. Over 16,000 horse-power have been installed within 
the last year for electrical purposes on the Continent, and the orders 
received by the continental firms exceed 30,000 horse-power. 


LAUNCHES AND TRIAL TRIPS. 





PHU-YEN, steel screw steamer ; built by, Craig, Taylor and Co., 
Stockton ; to theorder of, the Compsgnie Frangaise de Cabotage des 
Mers de Ceine ; dimensions 280ft. by 38ft. by 22ft. 3in.; engines, 
triple-expansion, 20in., 33in., 54‘n., by 39in., pressure 1801b.; con- 
structed by, North-Eastern Marine Engineering Company ; trial 
trip, November 25th ; a mean speed of 13 knots was attained. 


Dicrpo, steel screw steamer ; built by, Craig, Taylor and Co., 
Thornaby ; to the order of, the Trinidad Steamship Company : 
dimensions, 260ft., 37ft. by 2lft. 2in.; to carry, 2600 tons dead- 
weight ; engines, triple-expansion, 19in., 3lin., 5lin., by 36in., 
pressure 1601b.; constructed by, North-Eastern Marine Engineer- 
ing Company ; launch, December Ist. 

Norp II., steel-serew passenger and cargo steamer; built by, 
Sir Raylton Dixon and Co., Limited; to the order of, Consul 
Victor Ek, Middlesbrough, for Augfartygs Aktiebolaget Nord ; 
dimensions, 250ft. by 35ft. by 22ft. 6in.; to carry, deadweigh: of 
1250 tons : engines, triple-expansion, 22in , 35in., 59in., by 39in.; 
pressure 150 lb.; constructed by, Richardson, Westgarth and Co., 
Limited ; launch, December Ist. 


ROsSEGROVE, cargo steamer; built by, Wigham Richardson and 
Co., Limited ; to the order of, the Wingrove Steamship Company, 
Limited, London; dimensions, 314ft. by 46ft. 3in.; engines, 
triple-expansion ; constructed by, builders ; launch, December Ist. 


Lapy Laurier, cable-laying steamer; built by, Fleming and 
Ferguson, Limited ; to the order of, the Canadian Government ; 
speed of 14 knots was attained ; vessel is built to the design of 
Captain M. P. M’Elhinney. 


Norp I., steel screw passenger and cargo steamer ; built by, Sir 
Raylton Dixon and Co., Limited ; to the order of, Consul Victor Ek 
fon Angfartgs Aktiebolaget Nord, of Helsingfors ; trial trip, Decem- 
ber 5th ; a mean speed of 13 knots was attained. 








BUNKERING WELSH CoaL aT DarTMouTH.—A departure from 
old established methods was carried out successfully on Saturday 
at Dartmouth by the bunkering with Welsh coal of the steamer 
Morocco, of the Mersey Steamship Company’s fleet ; shipping 
agents, Forward Brothers and Co., London and Cardiff. It has 
been the custom of the owners to use Welsh coal, but to bunker in 
London. Of late the cost and the congestion at port have directed 
attention to the facilit‘es for loading at Dartmouth, as long since 
advocated by the late Sir Geo. Elliot. In the enterprise which has 
now been initiated the Great Western Railway take particular 
interest, and at the banquet given in honour of the event, Mr. 
Dunster, in proposing the ‘‘ Mersey Steamship Company,” said that 
Sir John Wilkinson, manager of the Great Western Company, had 
intimated to him that the chairman, Earl Cawdor, and the directors 
of the company, were watching the developments with the keenest 
interest, and so far as the Great Western Company was concerned, 
everything would te done in aid of the new bunkering scheme at 
Dartmouth. That this aid would be of great material aid is evident 
from the slightest knowledge of Great Western lines. Speculation 
is now rife both at Dartmouth and Cardiff with respect, not only to 
bunker coa!, but to new routes for passengers and traffic. 


NavAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty: Fleet engineer: C. Dawe, to 
the Vivid, for the Hood. Chief engineers: H. R. Teed, to the 
Vivid, for the Salamander; R.S. Crisp, to the Assaye. Engineers: 
F. E. P. Haigh, to the Pembroke, for the Warspite ; W. H. Pratt, 
to the Vivid, for the Monmouth; A. C. Darley, to the Duke of 
Wellington, supernumerary. The following chief engine-room 
artificers have been promoted to rauk of artificer engineers with 
seniority of November lst: T. P. Barrow, J. Hawkesworth, J. M. 
Hooper, W. A. Hook, F.!W. Frankling, J. A. Williams, J, A. 
Costigan, F. W. Beck, D. M. McLennan, A. H. Bassett Foldreive, 
E. H. Ferguson, C. Mansfield, L. B. Henwood, A. H. Crimp, J. E. 
Sanderson, C. W. Ward, G. Banfield, W. H. Parks, W. J. Ash- 
worth, W. Hughes, J. E. Chilton, W. 8. L. Collins, T. M. Davidson, 
F. Peck, S. Sylvester, E. Palfreman, G E. Martin, A. H. Devereux, 
J. R. Phillips, G. A. Thomas, W. H. Theobalds. Engine-room 
artificers: A. E. Millward, G. B. Foote. Engine-room artificers, 
second-class: J. W. A. Campbell, H. Davies, R. J. Figgins, E. J. 
Nichols, F. R. Ward, R. E. Harvey, F. W. Johnson, J. P. Blair, 
J.J. Woods, E. C. Phillips, H Taylor, J. Jones, G. T. Roper, F. H. 
Williams, W. Whyard, G. Weaver, W. Dunn, R J. Jenkins, J. M. 
Manton, J. R. Whittaker, G. J. Matthews, A. E. Shepherd. 
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THE IRON, COAL, AND GENERAL TRap 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

STRUCTURAL engineers are fairly well engaged both on home g, 

foreign account, and so are makers of rolling stock nd 

a ’ 1 g stock, and both these 
are sa orders for material. Some of theiron and stee] mak 
reported themseives, therefore, on Change to-day—Thursda ae 

Birmingham, as by no means badly off for orders. South Abn 4 

Australia, and India are affording the chief rolling stock orders ™ 
In the manufactured iron trade, the galvanised sheet de art 

ment continues well placed for work, South Africa and Auman 

uffording some good orders. Satisfaction is expressed that the 
galvanised sheet exports to all countries for the month of Noved. 
ber have risen from 22,157 tons in 1901 to 28,980 tons in 1902 and 
for the eleven months from 230,644 tons to 298,291 tons, Th 
corresponding rise in values was from £288,680 to £362,80] ‘tal 

from £2,943,160 to £3,714 521. 5 
Sales of pig iron are of moderate extent for early consumption 

and are made at rather under current quotations, which are a: 

follows:—Staffordshire cinder pig, 50s.; part-mine, 50s. to 5], . 

all-mine ordinary, 57s. 6d. to 67s. 6d.; best, 80s. to 82s. 6d.; cold 

blast, 95s. to 100s.; Northamptons, 49s. to 503.; Derbysbires, 51g to 

52s.; and Lincolns, 55s. 1d , 
Motor-car prosecution continues. In their last report to the 

Worcestershire County Council, the Highways and Bridges Com. 
mittee referred to their inquiries, made at the request of the 
Council, as to what means should be taken with a view to check 
the speed at which motor cars were driven along the roads, and to 
the identification of the drivers of such cars. I'hey recommended 
that provision should be made by which each motor car could bg 
easily identified both by night and by day; that in addition to 
power to cancel the certificate of the driver of a motor car, justices 
should be empowered to suspend him upon a first conviction ; and 
that motors should he chargeable with higher rates of duties than 
it present. Major Hill stated that the powers of the council were 
very limited, and it was not until there was further legislation that 
they would be able to take really effective ac‘ion. 

The Railway Committee of the Coventry City Council recently 
invited various sections of the trading community in Coventry to 
confer with them with regard to the proposed railway from Coventry 
to Arley, and also as to the suggested tramway extensions. The 
first of these conferences between the committee and representa. 
tives of the engineering and motor trades bas taken place, and 
other deputations have been arranged. In association with these 
latest proposals it is believed there is a prospect of the Midland 
Railway Company looking more favourably than hitherto on the 
desires of Coventry for further railway accommodation. It is said 
that the company’s engineers have been making surveys in the 
Fillongley and Maxstoke district for a double line, which would 
be a continuation to the trunk line passing through Whitacre 
Junction, and would provide a new and direct route from Bir- 
mingham to London, thereby competing with the London and 
North-Western line. 

With referer co to the navigation of the Avon, the Worcester. 
shire County Council have this week had before them a letter frm 
the Evesham Corporation asking them to take steps to cpen up 
navigation on the Avon above Evesham. The chairman expres ed 
the opinion that the improvement of the river would be of benefit 
to Evesham, which he referred to as an important centre in the 
south of the county, and the subject now came before the Council 
quite differently from when it was brought forward by a private 
association. He suggested an inquiry as to details. 

The Worcestershire County Council have this week again given 
attention to the questions of the disposal of acid waste. The 
chairman reported that a representative conference of public 
bodies was held recently in Birmingham in regard to the disposal 
of acid waste, and that the manufacturers in the Lye district 
intended to hold a meeting in order that they might resolve what 
form of treatment should be adopted in their district, He asked 
the Council to give notice to each of the manufacturers ‘that 
unless they adopt some method of effectively treating the acid 
waste, which method was to be in use before the first day of 
September, 1903, proceedings would be taken against them to 
compel them to cease polluting the rivers, canals, and streams of 
the district.” The report was approved. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Marchester.—A continued dragging on in a most unsatisfactory 
fashion still for the most part represents the general trade and 
industrial position throughout Lancashire. As regards the principal 
engineering branches, the situation remains practically unchanged 
from what I have previously reported, a dearth of new work con- 
tinuing the prevalent complaint. Last week I noticed that the 
Lancashire locomotive builders have secured no share of the large 
South African order ; it is now reported that makers here did not 
even have the chance of tendering for the sixty locomotives that 
were placed in Glasgow, and, naturally, some surprise is expres:ed 
that the usual inquiries were not sent out to the various Lancashire 
firms. Amongst structural engineers, who until recently have been 
fairly well engaged, there is a slackening off in new work, and the 
position of the engineering trades all through does not indicate a 
hopeful prospect for the immediate future. 

In the iron and steel trades business is still confined to covering 
the merest hand-to-mouth requirements, and prices tend steadily 
downwards. At the Manchester ‘Change meeting on Tuesday, 
buying for the most part was of the most restricted character 
possible, and no alteration for the better is anticipated until after 
the turn of the year. 

Users of pig iron go on buying only as they are absolutely com- 
pelled, and competition for business is so keen that even the 
smallest orders are quoted for at extremely low figures. Notwith- 
standing the official reduction in lasastuiiive iron announced last 
week, it was generally anticipated that the c ‘ntinued underselling, 
and the persistent downward tendency of Middlesbrough, would 
force on additional concessions, and at a special meeting held on 
Friday makers reduced their list basis rates a further 1s. per ton 
all round. This necessarily has been followed by some correspond- 
ing giving way in both Lancashire and Derbyshire brands, but it 
has had no material effect in checking the undersel'ing of Lircol - 
shire by merchants who continue to quote for delivery next year 6d. 
to 9d. per ton under even makers’ reduced rates. For No. 3 foundry 
brands, delivered Manchester, Lancashire makers are quoting about 
57s. 6d. to 58s., less 2. The official basis for Lincolnshire is now 
51s. 6d. net, with merchant sellers at about 51s., and ordinary 
brands of Derbyshire about 56s, to 56s. 6d. net. Forge qualities 
delivered Warrington are now quoted about 52s., less 24, Lancashire, 
and 51s. 2d. net Lincolnshire, which brings them on sometbing 
like a level in competition with’ Derbyshire and other brands, 
which have previously been coming in‘at very low figures. , 
For Middlesbrough iron quotations still vary so much according 
to delivery that it is difficult to get at really definite  mgaowh the 
tendency, however, is still downwards,’and it would be only for 
some special brands that prompt quotations would average more 
than about 55s, 10d. to 56s, 4d. net by rail Manchester, with 
sellers over the first three months of next year 55s. 4d., or even 
less. For Scotch iron quotations show also a weakening tendency, 
but there is no very material change upon those given last week, 
except here and there on some special sales. Delivered Manchester 
docks, Eglinton averages about 59s. 6d., Glengarnock about 6ls., 
and Gartsherrie 62s. 6d. net. 

The finished iron trade remains with little or no real change. 
Business as regards new orders continues extremely slow, and mcst 
of the forges very indifferently off for work, A meeting of the 











IDES 


uld 








Dev. 12, 1902 


THE ENGINEER 


575 








_o sagan P= held on Tuesday, b 
:.¢ Associated Bar Iron Makers was held on Tuesday, but 

i ra the already unremunerative basis of prices, it” was 

ee hange should be made in the official list rates. 


that no ¢ , : 
aaah Manchester, Lancashire bars remain from, £6 10s. up to 
} the Association price, with North Staffordshire bars 


26 12s £6 15s. delivered Manchester. Sheets are steady at about 

ro fs., and hoops at the Association basis of £7 2s. 6d. random, to 

£7 7s, 6d. special cut lengths delivered Manchester, and 2s, 6d. less 
i ont. 

en ion generally throughout the steel trades continues 


situat a 
ane © ~ unsatisfactory ; although makers’ quotations for hema- 


] 

std poor without any really official change, the position of the 
market is weak, and there is a wide margin in quotations, which 
range from about 67s. up to 68s, and 68s. 6d. net for No. 3 foundry 

ualities, delivered Manchester. No pon quotable change can 
te reported with regard to prices of billets, but the position, taking 
it ail through, is weak. For local made billets makers still quote 
about £4 153. delivered in the Manchester district, with German 


pillets to be bought at £4 2s. 6d. to £458, 

As regards finished steel, the position remains much as reported 
recently, prices being without quotable alteration, but weak at full 
current rates. Where quotations for bars are above £6 10s., they 
are mostly for special qualities, and as low as £6 7s. 6d. is_ quoted 
in the open market. Common plates range from £6 to £6 5s., with 
boiler plates remaining atthe Association basis of £7 12s. 6d., less 
2 delivered Manchester. Only occasional boiler specifications, 

me forward, and to some extent full prices are just 


however, CO . p 
now little more than nominal, judged by the new business actually 

doing. : - ; 
“The important question of coal cutting by machinery was dis- 


cussed at a meeting of the Manchester Geological Society on 
Tuesday, Mr. A. Dury Mitton, of the Bridgewater Collieries, 
reading a short paper on the subject. The question, Mr. Mitton 
said, was one which specially interested mining men at the 
present time in all districts where coal cutting by machinery 
could be adopted. After discussing the merits of several 
machines at present in use, and the best methods of 
applying power for driving, Mr. Mitton expressing his 
preference for compressed air rather than electricity, the 
reader of the paper summarised the advantages that might be 
obtained where the conditions of the mine proved favourable for 
machine cutting. Amongst these, were that coalowners would be 
enabled to work hard coal, which at present could not be worked 
ata profit, and that by increasing the yield of round coal, and 
having a smaller area of workings open at one time, they would 
effect much saving in the cost of maintaining roads, and at the 
same time afford — safety to the collier. Amongst many of 
the miners the old prejudice against the coal cutter still existed, 
but the more they worked with it this prejudice disappeared. His 
experience of introducing coal cutters was that he had not required 
fewer colliers, but that the hard work of the collier in ‘‘ holing ” 
had been largely dispensed with. The question is to be further 
discussed at a future meeting. 

At the meeting of the Manchester Association of Engineers on 
Saturday the design and construction of modern engineering work- 
shops was dealt with in an interesting paper mad by Mr. J. H. 
Humphreys. The want of uniformity in design and the difference 
in the materials of construction in existing engineering workshops, 
and the many altogether unsuitable ee still being used for 
engineering operations, having been referred to, Mr. Humphreys 
said the chief point they should all have in view when building 
workshops was to construct them in such a manner that they might 
obtain a maximum output of work at the most economical rate. 
Each building should be so designed and constructed that the 
various machines might be located in a position suitable for dealing 
with their work, and cranes and other apparatus installed for 
handling it expeditiously and economically. The size and weight 
of the materials to be manufactured, also the sizes of the various 
machines, should be carefully borne in mind, and the height and 
width of the shop and the spacing of the supports should be 
arranged yoni. The stanchions and girders of the structure 
should be arranged to carry the roof and galleries, support the side 
walls, and also constructed to support the travelling cranes, jib 
cranes, shafting, and other equipments, thus avoiding the neces- 
sity of introducing additional supports and framing to carry these 
after the main structure had been completed. 

During the last few years Mr. Humphreys said that a great deal 
of attention had been drawn to automatic high-speed machine 
tools, with the object of obtaining an increased output and more 
accurate work ; but it was equally important that to secure this 
they should bear in mind the general construction of their work- 
shops and the sanitary and healthful condition of the workpeople. 
Now that electric driving was coming rapidly to the front, and 
the value of steel as a material for construction was more widely 
recognised, they would probably find in the future a greater 
uniformity in design and construction. For the construction of 
stanchions, girders, roof principals, and other framing he thought 
the most suitable material was mild steel, and the advantages of 
steel over wood, or a combination of wood and iron, were many, 
the chief being that the various members were much smaller, 
offered less obstruction to the light, took up less room, and were 
not so heavy. 

Mr. oe next proceeded to illustrate his paper by a 
number of drawings and photographs of various works, and also of 
Pg designs for the complete laying out of workshops on 
modern lines. This followed pretty much the system of construc- 
tion adopted by the British Westinghouse Company at their new 
works in Trafford Park. 

In conclusion, Mr, Humphreys said that although most firms had 
recognised the importance of scrapping obsolete tools, and had 
acted upon it, there were still a large number in this country who 
did not appear to have grasped the fact that the shops in which 
their new machines were working were altogether unsuitable for 
quick output and accurate work. In these cases it would pay firms 
who had an established business to sell their old property and build 
modern works on a new site to suit their requirements, where they 
would get an increased output at less cost, and have ground avail- 
able for future extensions, besides improving the health and 
efficiency of the men. 

In the discussion which followed, the modern method of con- 
struction whereby the steel stanchions and girders practically 
formed the building, thin brick walls being only put in for weather 
protection, was considerably criticised. It was also pointed out 
that in England less attention was paid to the stiffening of these 
structures than was done in the United States and on the Con- 
tinent. For small light classes of engineering or mechanical work 
it was further urged that three, four, or even five-storey buildings 
were preferable to extensive shops all on one floor, not only as a 
matter of economy in connection with the cost of land, but as 
affording better means of supervision when each floor was con- 
veniently connected by a hoist. Other details referred to in the 
discussion were the necessity of proper heating and ventilating 
arrangements in such works, and the desirability of providing, by 
means of under channels, convenient means for carrying gas, 
water, and drainage pipes beneath the floors, 

A tendency towards improve-aent continues to be reported 
generally in the coal trade. Although there is still an absence of 
any actual pressure of demand, inquiry is becoming more active, 
pits are running better, and collieries are experiencing no difficulty 
In — away their output, except it is some of the very inferior 
classes of fuel. Prices for the most part are being firmly main- 
tained, with perhaps a tendency to harden in some of the better 
qualities of engine fuel. 

, The last few days of colder weather have necessarily briskened 
Inquiries for the better qualities of round coal suitable for house- 
fire purposes. Iron-making and general manufacturing require- 
ments, however, continue indifferent, and not more than a fair 


demand is reported for the lower descriptions of round coal suit- 
able for steam and forge purposes. At this time of the year, how- 
ever, collieries are under no necessity to press sales, and prices a, _ 


steadily maintained at late rates, averaging 8s. 6d. to 9s. at the pit. 
The better qualities of engine fuel continue in ‘tolerably active 
demand, with rather a stronger tone in prices, although there is no 
actually quotab!e advance upon late rates. The improvement in 
the slack trade would seem, however, to be due more to lessened 
output, as the result of the recent irregular working of the pits, than 
to increased requirements, and now that pits are on practically full 
time, and house-fire qualities in larger se supplies of slack 
will necessarily become more plentiful. Of the commoner sorts 
there has been no scarcity whatever, suppliés of lower qualities 
being in excess of requirements, with very inferior descriptions a 
drag upon the market, and — for these cut excessively low. At 
the pit mouth best slack is firm at from 6s. 6d. up to 7s.; medium 
sorts, 5s, 6d. to 5s. 9d.; with common ranging from 4s, 3d. to 4s. 9d. 
per ton. 

The shipping trade remains moderate, with prices weak, if any- 
thing, but wit! nag be wna change, ordinary steam coal fetching 
about 10s. to 10s, 6d. delivered at the Mersey ports. 

Barrow. —There is a much quieter tone this week in hematite pig 
iron, and prices show a fall. Mixed Bessemer numbers are at 
59s. 6d. net f.o.b., and warrant cash sellers quote 59s. 1d., buyers 
59s. There is not much new business doing, and the market would 
indeed be weak if it were not for the very large and regular con- 
sumption of local steel makers. Orders are fairly well held, and 
the position of makers has been somewhat strengthened by the 
blowing out of two furnaces recently. Yet stocks are shown to 
have been increased during the week by 100 tons, the stocks now 
in hand totaliing up to 23,453 tons, an increase since the beginning 
of the year of 8507 tons. 

The iron ore trade is busy, and prices are well maintained for 
good average sorts at 123. per ton net at mines. Spanish ores are 
still being largely imported, and it is found that a very good quality 
of hematite pig can be prodnced by the mixing of native and foreign 
ores, 
There is no improvement to note in the steel plate trade, and it 
is evident makers are in for a long spell of depression in this depart- 
ment. They are, however, busy on rails, and there seems every 
rae ag of a big business after the opening of the new year on 
ome, colonial, and foreign account ; but Germany and Belgium 
are very successful competitors. There is little or no competition 
from American makers. Prices in the stecl trade are a shade 
weaker. 

Shipbuilders and marine engineers do not — any new orders, 
and, indeed, the market is very quiet. ere are, however, 
rospects of some highly important shipbuilding orders coming 
arrow way. There is great competition for the tonnage on 
offer. 

During last week the shipments of iron from West Coast 
ports reached 8750 tons of iron and 4426 tons of steel, as com- 
pared with 7360 tons of iron and 9013 tons of steel, an increase in 
iron of 1890 tons, and in steel a decline of 4587 tons. The ship- 
ments of iron this year stand at 405,182 tons, and steel at 504, 
tons, as compared with 330,805 tons of iron and 436,088 tons of 
steel, an increase in iron of 74,377 tons, and in steel an increase of 
68,477 tons. 

Coal and coke are depressed, and prices are weaker. There is 
a smaller consumption both of steam coal and biast furnace coke ; 
but the domestic consumption is higher. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue Yorkshire coal trade continues firm, considering the season 
of the year. House coal, of course, is in brisk demand for London 
and the Eastern Counties as well as on local account, values retmain- 
ing steady. In steam coal, although exports are naturally decreas- 
ing, there is a gcod market for inland purposes, and a very fair 
tonnage is still being sent to the Humber ports. Advances of 3d. 
to a shilling per ton on the contract price of 93. per ton are readily 
obtained in the open market. Gas coal is also in active request, 
and where supplies have not been contracted for rather more 
money is being obtained. 

Engine fuel has aslowsale, and pricesareuneven. Slackand smudge 
reach about 4s, 3d. to 4s. 6d. per tun at the pits. Theapproach of 
the Christmas holidays induces coke makers and other consumers to 
lay in slack and smudge for stock. This has noeffect in advancing 
quotations as supplies are ample. Coke is in steady demand. 

The coal trade with Hull during November last was brisker than 
was generally anticipated, the weight taken to the great Yorkshire 

rt beiog 324,336 tons, an increase of 2 per cent. on November of 
ast year, and of 16 per cent. on the previous month of this year. 
The exports amounted to 128,843 tons, as compared with 
105,585 tons for the corresponding period of last year, an increase 
of 23,258 tons, almost entirely accounted for by the increased 
takings of North Russia and Germany. 

The iron trade continues weak, there being no improvement to 
report in any department. Special brands of pig iron do not share 
the general feebleness, owing to the stocks of secondary sorts being 
so small, the output’ being restricted. It is not expected that 
there will be any change for the better this year. 

In the large East-end establishments there are signs that the 
armour-plate orders placed in the summer will soon be completed, 
so far as the castings of the ingots and rolling of the plates are 
concerned. A large amount of armour is at present at a standstill, 
owing to the Government not forwarding precise particulars 
of what they want. Further inquiries are being made on account 
of the two battleships and cruisers the Government proposes to 
build. Unless fresh orders come to hand soon, those employed in 
the preliminary processes of armour-making will again be without 
work, There is nothing new to report in the s‘eel trade, the chief 
feature of which continues to be the demard for special steels for 
the United States msrkets as well as Canada. In unwrought 
steel the foreign markets took a value last month of £269,471, 
against £194,136. 

In railway material there is very little doing. Neither home 
nor foreign railway companies seem disposed to place much work, 
We do not hear of any railway work coming from South Africa, 
but the extensions decided upon there can scarcely fail to find 
orders for tires and axles, as well as wheels, later on. In the 
cutlery, silver plate, and electro-plate departments, the Christmas 
orders have been exceptionally small, and the general account is 
that there has rarely been a season when so little has been done in 
Christmas and New Year requirements. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE tone is somewhat more favourable in the iron trade this 
week than it has been for some time, but it cannot be said that 
there is any actual improvement in the demand except in one or 
two branches. Very few American orders are coming this way 
now, but the deliveries are very heavy in completion of old contracts. 
Last month the United States received 82,000 tons of pig iron from 
abroad, and of this nearly half went from Middlesbrough. This 
month the exports are almost as good as they were last month, and 
it is estimated that there is yet 50,000 tons to be sent before the 
close of the year. As yet the Americans have not bought much of 
our iron for next year’s delivery, but they are inquiring more freely 
for it, and it is generally believed in this district that they will 
early in the new year again be heavy buyers both of Cleveland and 
hematite pig iron. That is also the opinion of traders who have 
been on business visits to the United States. Thereis every reason 
to believe that, large as the American make will be next year, it 
will prove short of the requirements, and substantial quantities 





from abroad will have to supplement the home production. The 


demand next year will probably not be equal to that of the current 
year, but it promises to be substantial. Without the American 
demand this year the position of the Cleveland ironmasters would 
have been very unsatisfactory, and instead of increasing their pro- 
duction it would have had to be reduced, otherwise stocks would 
have had to be increased, and prices would have declined. At the 
commencement of the year no one dreamt of an American demand 
Af inging up, and yet over 150,000 tons have been taken, while 
leveland pig iron rose 10s. 6d. per ton, almost entirely because of 
the strong American demand. ‘ j 

The pig iron market has become more settled, and is now little 

infl i by the speculators. These will probably be quiet for 
a time, as ye were rather badly bitten during the late “rig.” 
It is evident they began to operate too soon for a lower — 
of prices; the market does not appear ripe for that. e 
improvement which was expected, however, to follow the ter- 
mination of the ‘‘ squeeze” = not yet made its appearance, 
and Cleveland prices are rather easier. For No. 3 Cleveland 
G.M.B. pig iron 48s. 6d. has been the general price for prompt 
f.o.b. delivery, but even 48s, was acce ted on Wednesday, this last 
being 5s. 6d. below the best price of the year, which was attained 
at the end of September. : 
East Coast hematite pig iron is weaker, though it has not 
fallen so rapidly as ordinary Cleveland iron. The prices ruling 
are poor, and can hardly be profitable even under the most 
favourable circumstances. The cost of ore and coke is too large 
with hematite pig iron at its present price. 

The shipments of pig iron from the Cleveland district are good 
again this month on account of the large deliveries to America. 
The producers of all kinds of manufactured iron and steel, 
except rails, are having a poor time, and scarcely any works can 
be making a profit. They have all the year had to pay excep- 
tionally high prices for materials compared with their own selling 
prices, the pig iron rates being raised by the unusually heavy 
demands from the United States. They have supplied 150,000 
tons of their iron to American consumers this year, whereas as the 
latter last year only called. upon them for 3500 tons, the year 
before nothing was sent, and in 1899 nothing; indeed, it is 
twenty-two years since any considerable quantity was sent from 
Cleveland to America. Finished iron manufacturers have to pay 
5s. per ton more for their pig iron than they had in the early part 
of the year, and more than that, they are realising 7s. 6d. per ton 
less for their iron and steel, so that it will be recognised that they 
are in a far worse position than they were when the year began. 

Since the shipbuilding industry is in so unsatisfactory a condi- 
tion, plate and angle manufacturers cannot get enough work to 
keep their mills going anything like full time, even though some age 
laid off altogether. 

The steel rail trade is the only industry that is ina really satis- _ 
factory condition in this district at the present time. It may be 
described as brisk, brisker, in fact, than it has been for several 
years, und the prospects for next year are excellent. The American 
rail makers are unable to supply all that their own countrymen 
require, there being an extra large demand for rails there. 

There is not the least approach to improvement in the shipbuild- 
ing industry of this district, and the situation is made worse by the 
continued strike of the joiners, who are determined not to give in 
to a reduction, notwithstanding that the men in all other depart- 
ments in the shipbuilding trade have accepted the reduc'ion. The 
shipyard joiners on the Wear have a Conciliation Board in 
conjunction with the employers, and the dispute has been 
submitted to that Board, which referred it to arbitration, and 
the arbitrator has decreed exactly the reduction that the 
masters are seeking in other parts of the district. That decision 
fails, however, to influence the joiners in other parts of 
the district, who affirm now that they are on a different 
footing from the Wear men. The employers in the Tyne, Tees, 
and the Hartlepools intimated that they were willing that the men 
should resume work at once, provided that the latter would accept 
a reduction of 1s. 6d. per week from January 2nd. This offer the 
men refuse, but submit alternative suggestions:—(1) That the 
notices be withdrawn for six months, and that in the interval a basis 
of settlement be agreed upon ; (2) that the joiners agree to accept 
a reduction of 6d. per week, and, further, concede the conditions 
of overtime as asked by the Tyne employers, viz., that in future 
the allowance of overtime shall be half a day per man per month, 
to be limited to each individual man, and that the employers 
concede the winter hours, the same as other trades, to members 
working outside joiners’ shops ; (3) that they agree to accept the 
reduction of 1s. 6d. per week, the employers to concede the winter 
hours to all the members working in the shipyards. Any one of 
these suggestions would be accepted by the men. The effect upon 
operations at the yards is shown by the fact that Sir Raylton 
Dixon and Co., Middlesbrough, have had to send one of three 
vessels which they are building for a firm of Finland owners to 
Helsingfors to have the joiners’ work executed. 

The marine engineering trade is extremely dull, and the North- 
East Coast engineering employers have given notice of a reduction 
of wages to men employed in the associated workshops on the 
North-east Coast, the reason given being the severe depression of 
trade. The reduction proposed is 5 per cent. cff piece, 2s. a week 
off time over 30s., 1s. 6d. off time over 25s , and ls. off time under 
25s., the reduction to take effect from February 2nd next. This, 
it may be said, will be the first time any change of wages has been 
made since the termination of the prolonged strike in 1898. 

A few days ago at Messrs. Swan and Hunter’s shipyard at 
Wallsend a carpenter was killed, and the men decided to leave 
their work, contrary to the employers’ wishes. The employers 
under these circumstances gave them a longer holiday than the 
men had intended to take, for they closed the yard from the 
middle of last week till last Monday morning. 

Mr. H. C. McBerth, who for thirty-four years has been ai 
Messrs, William Gray and Co.’s Central Marine Engine Works, for 
some years as chief clerk and cashier, has been appointed secretary 
= ae with Messrs. John Spencer and Sons, Newburn Steel 

orks, 

The coal trade is quieter in demand, and is offering more 
plentifully, but shipments are good. The buying on American 
account has not altogether ceased, but only odd orders are being 
secured. Gas coals are being bought rather briskly, some of the 
contracts being for large quantities, delivery to be spread over a 
lengthy period. The Genoa and Barcelona Gas Companies have 
bought for delivery over the next two years, and will pay prices 
but little below those ruling for prompt. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is considerable activity in the various branches of the 
Scotch iron trade. Tne necessity of having orders filled in before 
the holidays is making a number of merchants and makers busy. 
The trade all over is fairly well employed, and there is special 
activity in one or two departments, such as the foundry trade, 

The Glasgow pig iron warrant market is in a peculiar position. 
Warrants are very scarce, and the market is irregular. Prices go 
up sharply whenever dealers are in a difficulty about delivering 
iron, and as soon as this difficulty is overcome there is a sharper 
reaction. 

The market is influenced more at present by the state of the 
account than by the American demand, although this has by no 
means ceased, Sales were reported within the last few days, both 
of Scotch iron and English hematite, for shipment to America, and 
the quantity despatched this month is expected to be large. It is 
by no means clear, however, whether the American demand will be 
carried very far into the New Year. 

Business has been done in Scotch warrants at 53s. 10}d. for 
delivery in fourteen days, and at 53s. 9d. ten days, while the cash 





price is quoted 54s, 3d., with very little business doing. Cleve- 








576 


THE ENGINEER 





Dec. 12, 1909 








land warrants have sold at 48s. 6d. and 48s. 54d. cash, and 
47s. to 47s. 6d. one month. Cumberland hematite has been 
sold in limited quantity at 583. 6d. for delivery in fourteen days. 
The cash price is nominally 58s. 9d., with little or no business. 


, 40 hema- 


The stock of pig iron in the Glasgow warrant stores shows a 
— vw and now amounts in the aggregate to only about 
The shipments of pigiron from Scottish ports in the past week 
are comparatively small, ae to tons, compared with 


4574 in the corresponding week of last year. Of the total there 
was di itched to Canada 920 tons ; United States, 600; China and 
Japan, ; South America, 210; Australia, 100; Holland, 85; 


Germany, 80; India, 55; other countries, 535; the coastwise 
shipments being 2930 tons, compared with3316 in the same week of 
last year. The total shipments to date now amount to 346,37: 
tons, against 249,044 in the corresponding period of 1901. 

There is a steady demand for pig iron for home use, especially 
for foundry purposes, and large quantities of Cleveland iron are 
being used. The arrivals of Middlesbrough pigs at Grangemouth 
in the past week amounted to 11,284 tons, compared with 6957 in 
the co nding week, showing an increase of 4327 tons. 

The different branches of the manufactured iron trade are fairly 
active, some being much busier than others. It is reported that 
@ contract for 20,000 tons of cast iron pipes for India has been 
placed with Glasgow makers. 

The steel trade is moderately active, although makers in a 
number of cases are not so well supplied with orders for ship- 
building material as they could desire. There has been a further 
decline of 6d. per ton in Scotch hematite, so that makers are 
receiving the raw material on easier terms. Merchants quote 
= hematite 61s. 6d. for delivery at the West of Scotland steel 
works, 

The shipping department of the coal trade is less active, and 
the shipments have been gradually declining for several weeks. 
The quantity despatched from the Scottish ports in the past week 
shows a decrease of fully 20,000 tons compared with that of the 
preceding week. On the other hand, the inland trade has been 
exceptionally a owing to very cold weather. Household 
coal is selling briskly at firm prices. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE cold weather has given a decided impetus to all inland 
house-coa] business, but coastwise trade is hampered, and steam 
coal has not recovered its former briskness. It was stated on 
: , Cardiff, this week, that best steam has been sold down 
to 14s. 3d., and I have even heard whispers of sales at 14s., 
possibly not of first quality. In the Monmouthshire district the 
small demand for a certain class of coal is telling badly upon 
several collieries, but a fair degree of business is obtained by 
others. Swansea has shipped more freely to Germany, Italy, 
and France of late, and despatched last week 10,600 tons of coal 
to the United States. In all, the coal shipments last week 
exceeded 60,000 tons, and would have been more but for 
restricted tonnage. Lilanelly coal trade is active, German and 
French buyers being in evidence. 

The anthracite coal trade is brisk, though the demand is better 
for inland than for shipping in the Swansea district. Prices 
remain very much the same. 


This week some large cargoes of patent fuel left Swansea ; 2500 | 


tons for Algiers, 1000 for Civita Vecchia went on Tuesday. 

Mid-week on ’Change, Cardiff, rather gloomy comments passed 
with regard to prospective business for the new year, and the 
‘‘prompt shipment” trade was reported slack. ices showed 
no improvement, even house coal indicated no upward movement, 
such as might have been expected, a proof that supplies are quite 
up to demand. The small coal topic, as usual, held its place 
amongst the principal subjects of discussion. Upon this head 
the opinion of Mr. Bruce, a practical authority, has weight with 
the men. He points out that small ccal in every competitive 
district is regarded as of more value than in Wales, and that 
a “by ”-products are a feature, but in Wales are of little 
note. 


Coal cargoes to Cape Town are rather prominent, 10,000 tons left 
Cardiff on Tuesday, and some good consignments to Genoa on 
contract account. On the whole animation in foreign and colonial 
trade is not marked. It was stated on Wednesday that a better tone 
was shown in chartering, giving hopes of improvement. Mediter- 
ranean quotations y, and a tolerable number of fixtures made. 

At some of the —- works in the Swansea Valley a certain 
proportion of steel from Rotterdam is being used, and one con- 
— of blooms came in this week from the Mannesmann Tube 

orks. Newport—principally by Mordey Jones—continues to be 
the principal importer of foreign steel this week ; 1450 tons of steel 
billets were received from Rotterdam. The leading ironmasters 
have also been busy in getting their winter stock of ore principally 
from Bilbao and Santander. 

There is little of note to report in connection with the iron and 
steel trades, The leading works are in moderate activity, nails and 
bars and small goods, and tolerable ‘oes are being Seiteeed. 
Liverpooland Bristoltrade good. Inthe bartradethereissomelessen- 
ing of demand, It was stated on ’Change, Swansea, this week that 
German makersarefulluptoApril. Inthetin-platedistricts there has 
already been a falling off in make, chiefly by the lessened output at 
the Midland tin-plate works, The stop week isa certainty ; this will 
mean a-quarter of a million less boxes, At Llanelly over-production 
is very evident. In the Swansea district last week 73,504 boxes 
were sent to works, but only 54,370 shipped, leaving stocks at 
189,147 boxes. With improved weather to admit of despatch, this 
promises to be lessened, as tolerable loadings are assured to Russia, 
America, and Mediterranean ports. Industries in the Swansea 
Valley are tolerably brisk, foundries especially so. 

Briton Ferry steel and tin-plate industries are doing good work. 
Output of hematite strong, and large cargoes coming in of 
Spanish ore. 

Both Cardiff and Swansea are going in for large expenditure on 
engineering and contract work. The Cardiff Corporation decided 
last week to apply for borrowing powers, the amount to be 
£98,000, in connection with the waterworks. Swansea Harbour 
Trustees, for construction of a new dock and lock, capable of 
accommodating the largest vessel afloat, calculate upon an ex- 
penditure of two millions sterling. 

Newport, it is rumoured with some degree of authority, is likely 
to have an additional industry from the Midlands in the form of 
Bayliss and Jones’ nut and bolt works, now at Birmingham ; 
owners also of the Victoria Werks, Wolverhampton. Speculation 
is rife at Cardiff as to the probability of Midland companies 
migrating there. 

t is announced in shipping circles that by the death of the 
Clyde shipping agent, Mr. Brown, the Cardiff office has been 
closed, and the agency placed in the hands of Mr. E. Downing. 

Compilers of statistics are already busy getting ready for the 
returns showing the improvement or decline of the Welsh indus- 
tries, In connection with Swansea, it has been shown that the 
shipments of the year have been such as to considerably encourage 
dock enterprise. 

The Cambrian Collieries Conciliation Board met last week at 
Cardiff—chairman, Rolfe Owen. It was decided that no payment 
should be made for “ bast ;” rearrangement of payment for store 
eee accepted by both parties ; yardage payment deferred for 

six months, : 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


A MODERATE business only was done on the iron market over 
here during the week now past, transactions being mostly of the 
pear was Fy an. ed a Se — competition and pe 
quoting of the ish-Westphalian works is very strongly felt and { 
complained of in all branches of the iron trade ; activity is 
ing generally, and many establishments have again been forced to 
restrict their make. Even the  amanang have, owing to want of 
employment, declared their willingness, in several instances, to 
reduce quotations ; the heavy plate convention has already agreed to 
the ‘‘ baisse ” stipulation for forward orders, and the sheet conven- 
tion has followed the example. Accordingly, if the prices for 
plates should be raised, the plate mills would be bound to sell at 
the prices now ruling ; whereas, if quotations should go down, con- 
sumers and dealers would have to pay the reduced price only. 
Berlin dealers, at a meeting held in the last days of November, 
agreed to reduce the prices for bars M. 1 p.t. Pig iron is in very 
poor request. 

In Rheinland-Westphalia there has likewise been but little life 
stirring on the iron market, and the tone all round must be con- 
sidered as decidedly depressed. Output, in most instances, 
exceeds consumption, only in railway requirements and in some 
special sorts of finished iron a fairly brisk trade was reported. 
The plate and sheet department is in a particularly weak state, 
and the mills would have little or no work to execute if it was not 
for some export orders, which makers secure at very low rates. 
On home account next to no inquiry comes in for girders, but some 
foreign contracts could be ples sof Wire nails continue flat, but, 
to judge from a report of the wire nail convention, business in 
October shows an improvement against September of present year. 

On the German coal market consumption is regular, and the 
situation all round satisfactory. 

The Austro-Hungarian iron market is languid in all departments, 
and there is much weakness felt in quotations. 

In the coal trade, however, a fair briskness is noticeable, demand 
and inquiry showing an increase against previous weeks. The 

i in Bohemian brown coal is particularly strong. 

In France the market for iron and steel is quiet but firm; prices 
have not been in the least affected by the colliers’ strike. - 
ing employment in the different branches, there was not much life 
stirring generally ; in the north, where operations had been sus- 
pended for a time, owing to want of coal, activity has again been 
resumed. 

On the coal market in France the ending of the colliers’ strike 
has caused foreign imports in coal to decrease. The raised prices 
that were ruling during the period of the strike are likely to 
continue for some weeks, the tone being steady in the coal trade. 

Inquiry and demand remains lively on the Belgian iron market, 
but German competition, which is very keen, causes quotations to 
decrease. Pig iron isin good call. Blooms, which were quoted 
93f. p.t. last week, have decreased in price, and 91f. p.t. is now 
quoted, owing to offers from a Lorraine works, which sold about 
6000 t. at this price. Other sorts of malleable iron are sold at 
90f. p.t. Scrap iron stands at 67f. p.t. Orders from America 
have been decreasing in number as well as in weight, but then 
American competition is also much less keen in Eastern Asia and 
in South Africa, and Belgian ironworks have been receiving 
inquiries from these parts ; but the prices granted are very low 
and unremunerative. 

The condition of the Belgian coal market is thoroughly healthy 
and satisfactory, house coal selling briskly at firm quotations, 
while engine fuel has also been in improving request, and higher 
prices could be obtained in a few instances. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 4th. 

AMERICAN pig iron consumers are now awaiting large deliveries 
of material ordered some time ago. Importers are negotiating for 
several large blocks of pig, and the business hangs upon the 
question of price and freights. Steel billets are being called for 
this week in large b!ocks, and prices have advanced 50 cents per 
ton in consequence of some unknown influence. Great activity 
prevails in structural material and plate, but most of it is wanted 
for early delivery. No large contracts have been placed for late 
delivery for several days. It is probable that there will be a 
little quietness in this branch until railroad men and — 
builders can form some clearer conception as to the probable 
future of the market than prevails just now. The situation 
throughout the industry has not weakened, but there appears to 
be a little wavering along the lines with reference to the advis- 
ability of continuing the policy of ordering so far ahead. Car 
builders have large orders for bar iron, which they are —* 
place, but they have refused to pay the current quotations, ey 
are holding off to see whether a little delay will not induce manu- 
facturers to yield to their terms. Reports from Chicago and the 
North-West show a vigorous condition, but there is an absence of 
the anxiety to place orders, which has prevailed all a. Bar 
iron, hoops and bands are not selling actively in Chicago, although 
the consumption is maintained at the highest limit. Open- 
hearth steel Fillets range all the way from 36 dols. to 40 dols.; sheet 
iron has develo some competition, especially in galvanised ; 
orders for plate iron in Chicago last week were 22,000 tons. The 
consumers of merchant steel, which are represented by the great 
agricultural interests in the West, are disposed to place large 
orders, but they, too, are soliciting favours in the way of better 
quotations. In Western Pennsylvania exceptional activity pre- 
vails with the same hesitancy to place orders for very remote 
delivery. Freight rates on iron and steel to western points are to 
be advanced January Ist. Bessemer iron is sold in large lots for 
shipment early in the year at 21 dols. to 21-50 dols. at Valley 


cold weather. There is no cause for apprehensio 
manufacturers’ standpoint, but consumers rv and rl the 
inclined to pay current quotations for forward deliveries, Tha 
is a scarcity of labour at a t many mills, and mining labee 
throughout the West is in demand. e winter promises to be 
busier than last winter, owing to the pressure of new work, 

c manag fen le a most important one, and if there ig 
no disturbance in the bond markets and no interference with the 
schemes of railroad builders, there will be an enormous demand fo, 
all kinds of railway supplies. 








THE NEWPORT HARBOUR COMMISSIONERS: 
WEEKLY TRADE REPORT. 


StgaM coal market remains quiet, and prices are uncha ed 
House coal for on is slack, owing to the strong weat! - 
Inland trade good. Exports for week ending December 6th: 
Coal: Foreign, 52,156 tons; coastwise, 17,826 tons. Imports for 
week ending December 9th :—Iron ore, 1600 tons ; pig iron, 1360 
tons ; scrap, 350 tons; steel bars, &c., 2488 tons ; granite setts 640 
tons ; deals, 3298 loads ; pitwood, 4400 loads. : 

Coal:—Best steam, 12s, 6d. to 13s.; seconds, 12s. to 12s, gq. 
house coal, best, 16s.; dock screenings, 8s.; colliery smalj’ 
7s. to 7s. 3d. ig iron: Scotch warrants, 54s. 9d.; hematits 
warrants, 59s.; Middlesbrough, No. 3, 48s., f.o.b. Cumberland 
povuet Tron ore: Rubio, 14s, 9d. to 15s,; Tafna, 15s, 64 

teel : Rails, heavy sections, £5 10s.; light ditto, £6 10s, f.o.b,: 
Bessemer steel tin-plate bars, £4 12s, 6d.; Siemens steel tin-plate 
bars, £4 15s.; all delivered in the district cash. Tin-plates: 
Bessemer steel coke, lls. 9d. to 12s.; Siemens—coke finish—]95, 
to 12s. 3d. Pitwood: 19s, 6d., ex ship. London Exe 
telegrams: Copper, £50 15s.; Straits tin, £112. Freights firm, 








TRADE AND BUSINESS ANNOUNCEMENTS, 


Pianos for the Transvaal schools are being supplied on the 
part of the British Government by John Broadwood and Sons, 

Messrs. JOHNSON AND PHILLIPS have just been awarded 
medal for their enclosed ‘‘ Ark” lamps by the Royal Cornwall Poly. 
technic Society. 

THE Cleveland Bridge and Engineering Company, Darlington, 
will supply the ironwork required in the alteration and extemal 
the Paragon Station, Hull. 

A LARGE contract has been given by the Worcester County 
Council for a new lunatic —— to Messrs. B, Whitehouse and 
Son, Birmingham, at £151,475. 

MEssRS. ALEXANDER PENNEY AND Co. have secured the contract 
for the supply of about 1400 tons of tramway rails, fish-plates, and 
bolts and nuts for the Durban Corporation. 

WE are informed that the Clarkson and Capel Steam Car Syndi- 
cate, Limited, have removed from Deverell-street, (Great 
Dover-street, 8.E., to more extensive premises, Moulsham Works, 
at Chelmsford, 

THE Power-Gas Corporation, Limited, has purchased the works of 
Ashmore, Benson, Pease and Co., Limited, at Stockton, and is 
adapting them for the manufacture of plant for the production of 
Mond gas. é 

MEssrs. JOHN SMITH AND Co., of Carshalton, have received an 
order from the Bradford Corporation to supply their self- 
cleaning sewage screens to deal with 12 million gallons daily at the 
Frizinghall sewage works. 

THE Power-Gas Corporation has secured the contract from the 
Buenvs Ayres Western Railway for a Mond gas installation to be used 
in the railway works at Buenos Ayres. The electric equipment is 
being supplied by the British Westinghouse Company. 

Sun Fan Company, Limited, Bradford, having extended its 
works by the addition of fanother building, so as to more than 
double its space, has removed its head office to the works, to 
which, in future, all communications should be addressed. 

WITH reference to the paragraph in our issue of November ‘Ist, 
announcing the dissolution of the firm of Adams and Williams, wo 
are asked to state that the whole of the business of the late firm, 
except the small portion taken over by Mr. Williams, will be carried 
on by-Mr. Henry Adams as before, in the same offces that it has 
occupied for the last twenty-three years. 


THE Admiralty have accepted the tender of R. and W. Haw- 
thorn, Leslie and Co., Limited, Newcastle, for the supply of the 
ropelling and auxiliary machinery for a first-class cruiser of the 
uke of Edinburgh class, to be built at Pembroke Dockyard. 
The machinery is to be of the twin-screw type, capable of develop- 
ing 23,500 indicated horse-power. Steam will be supplied by a 
omen of cylindrical and Babcock and Wilcox water-tube 
ilers, 


A cONTRACT has been completed between the Great Central 
Railway Company and the British Pneumatic Railway Signal 
Company for the installation of automatic pneumatic signals 
through the Woodhead Tunnel. Owing to the impossibility of 
locating a signal-box in so unfavourable a position, it has hitherto 
been necessary to work the Woodhead Tunnel as a single block 
section, and as a result congestion has arisen, the main line 
expresses of the Great Contead Ralheegy being considerably delayed 
at this point, where the traffic iz abnormally heavy. 


FRASER AND CHALMERS, Limited, have secured from Messrs. 
Korting Brothers, of Hanover, Germany, the right to manufacture 
their patented two-cycle type gas engine as applied to the mining, 
steel rap 9 and coke oven industries for all purposes, with the 

aes 





furnaces. Foundry iron is quiet, because all the larger cc s 
are supplied by contract extending from three to six months into 
next year. Orders for steel rails last week in Western Pennsylvania 
foot up 57,000 tons. Steel bars are being booked quite freely, but 
it is believed that slight concessions have been made. It is quite 
evident that the heavy ordering that has characterised the trade 
for months past would be continued if buyers could be a 
convinced that it would be to their advantage to order ahead. 
The freight congestion has been partially removed and railroads 
are now promising the steel interests throughout the West and the 
Bessemer furnaces in the two valleys that they will be able to 
furnish them all the coke they want. Reports from the South are 
of the same tenor as a week ago. Reports from St. Louis show 
that considerable spot iron is being sold, Rails and track supplies 
are also in active demand at that point. 7 ¢ 

Pig iron makers assert that, on their side, it is simply impos- 
sible for pig iron to weaken for months to come. The argument 
appears to be on their side. There is no present factor to indicate 
possible weakness, Consumption is increasing rather than decreas- 
ing. The fuel situation not materially ~~ The 
anthracite output is now nearly at its maximuta. ft coal pro- 
duction is maintained at record-breaking pace. Coke production 
is below the average for want of locomotives. Stocks of fuel at 
nearly all western mills and furnaces are very low. P 

The demand for machinery, tools, and equipment continues un- 
abated. A great many machine tools are being ordered by the 
larger engineering plants and mills, and indications are that there 
will be no cessation in this branch. The hardware industry is 
extremely active and orders are flowing in. Nails are stronger as 
a result of the combination of the Sharon and Union companies, 
Quite a demand has sprung up for wire nails during the past week. 





Building activity is maintained at the highest point, and work is 
being rushed on many operations in view of the near approach of 


Pp riving dynamos. Under this licence the company is 
5 to tender for two-cycle gas-driven engines, either operated 
y blast furnace, coke oven, or fuel gases, for blowing engines, 

rolling mills, and air compressors, pumps, and general power 

purposes, 

THE Consolidated Pneumatic Tool Company, Limited, of Tooley- 
street, S.E.—successors to the New Taite Howard and the Interna- 
tional Pneumatic Tool Companies—has recently received orders 
from the Admiralty for air rs and p tic tools to be 
supplied for use in the dock ards at Chatham, Sheerness, Devon- 
port, and Keyham. The orders include six air compressors, with 
an aggregate capacity of over 3000 cubic feet of free air per minute 
compressed to 100 lb. per square inch, and 200 portable pneumatic 
tools, with the necessary accessories. The Consolidated Company 
has also received ~ orders recently for pneumatic tools for use in 
German and Dutch shipbuilding yards. 











Henry GILLMAN.—We regret to have to announce the 
death of Mr. Henry Gillman, general manager of the Crystal 
Palace Company, at a comparatively early age. Mr. Gillman’s 
connection with the Crystal Palace extended over twenty-five 
years. He was indefatigable in his work, and his loss will be 
severely felt. He was an admirable organiser, and overcame 
great difficulties with infinite tact and skill. His death was almost 
sudden and wholly unexpected. He was taken ill on December 
lst, and died on the night of the 3rd inst. Mr. Gillman was 
fifty-seven years of age, and seven years ago he succeeded Captain 
Henshaw Russell as general manager. He leaves a widow, bu} 





no children. 
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THE PATENT JOURNAL. 
ndensed from ‘The Mlustrated Oficial Journal of 
Patents. 


Application for Letters Patent. 


#,* When inventions have been ‘communicated " the 
*,ame and address of the communicating party are 
prin’ 


00 





25th November, 1902. 
gg7. Sxivinc Boot Sougs, P, Randall and G. Davis, 


%5, 

nd 

aan RucorL- OPERATED SMALJ. Ans, H. F. Woodgate, 
London. 

25,929. CLAY- -WORKING Macuine for Makino Bricks, 
C, J. Barham, H. C. Bulbeck, and C. Innes-Baillie, 
London. 

25,980. Manoracturine Bricks from River Rervss, 

¢, J. Barham, H. C. Bulbeck, and C. Innes-Baillie, 


ndon. 
stat A New Brick and Cement Kin and Dever, 
ag 3 ape H. C. Bulbeck, and C. Innes-Baillie, 


mdor 
headin Brake for Lirtrna Apparatus, J. W. Pearson, 


London. 

25,983. Locks for Mivurs’ Sarety Lamps, P. Wolf, 
London. 

25,934. CAPTIVE BALLOoNs, H. A. Hervé, London. 

25,985. PLovans, J. P. wg § London. 

95,936. Sewinc M —(The Reece 
Buttonhole Machine Company, United States.) 

25,987. Lacine bey Telfer, Kansas City, 
Missouri, United States. 

25,988. r ABELLING Macuings, D. W. Kneisley and G. 
HH. and F. J. Kramer, London. 

25,939. Mawuracturg of Lasts for Boors, A. Lorant, 
London. 

25,940. ADVERTISING DEviczs, 

25,941. Bast Sections for ny A 
London. 

25,942. PHOTOGRAPHIC. Arpagatus, H. Lauterbach, 
London. 

25,943. Worm Gears, G. Staehle, London. 

25,944. ar PROPULSION APPARATUS, W. P. Thomp- 
son, Live! 

25,945. Heatinc Dentat Cement, W. P. Thompson.— 
(G. Evane, United States.) 

25,946. PREVENTING PLaY BaTweEn Brass Posts, W. 
P, Thompson.—(C. J. Witzel, United States.) 

25,947. AUTOMATIC SIGNALLING Apparatus, W. P, 
Thompson.—(The Niirnberger Metall-und Lackier- 
waarenfabrik vormale Gehriider Bing A.-G., Germany.) 

25,048. Spgecn Receiver, W. P. Thompson.—(The 
Ballard Hygiephone Company, United States.) 

25,949. bmn Brackets for Baxgrs’ Ovens, T. Gillard, 
Live 
25,950. “Fonts Cotiars, R. A, Gill.—(J. G. Gill, Cape 
ag oe 

25,951, Resitient Trees, W. Balassa, Liverpool. 

25,952. Guass Lerrer GRiInpING MAcuIne, J. G. James, 
London. 

25,953. PontaBLe Wine Bix, W. Francis, London. 

25,954. Furnace for Ostarnine Mgra.s, J. G. Lorrain. 
_(Blectricitiits Actien-Gesellachaft pov tar Schuckert 
and Co., Germany.) 

25,955. Conveyors for Goons, J. G. Lorrain.—(The 
Alvey-Ferguson Company, United States. 

a ee Means for Fastentnc Exvevorsgs, L. M. Cullen, 

London. 

25,957. Suuirs’ Licuts, T. Ur, London. 

25,958. Tzstine Gas, H. H. Lake.—(Gasmesserfabrik 
Mainz Blaster and.Co., Germany.) 

F. A. Roxendorff, 


25,059. Semi-rotany Pumps, A. 
London. 

25,960. Disposinc Four Gasgs, R. Haddan.—({#. 2. 
Bison, United States. 

25,961. CasH REcIsTErs, The National Cash Register 
Company, Lp, National Cash Register 


Company, United 
25,062. i Borwers for Furnaces, G. Wilton, 
London. 


em Propucixe MILLING Currers, M. Ménkemiller, 
ndon. 
—— Apparatus for Rirtg Sxoortiye, C. E. Luard, 


on. 
= Execrric Arc Lamps, T. Hamilton-Adams, 
ndon, 
25,966, Borixa Dat.us, A. W. Fitch.—(H. R. Wickins, 
Tr ransv 
25, i007. ArPaRaros for Distitiixe, W. E. Lummus, 





. Bray, London. 
BNACES, C. A. Bowen, 


25, = ca &c., J. M. and E. E. Truscott, 
25, ot. Dr Davie for Gengratinec Steam, R. Thomson, 
25,970. “Aseanaave for Ratsino Watsr, J. H. Schiitt, 
London. 
25,971. AceTYLENE Lamps, H. Stuchlik, London. 
25,972, Frxinc Carrs to the Fioor, A. J. Davison, 
London, 
25,973. TreaTment of Srex:, R. A. Hadfield, 
London. 
25,974. Spmuncs for Burrgrs, &c., R. T. Glascodine, 
ndon. 
25,975. APPLIANCE for Sxatine, E. and G. L. Shaw, 
on. 
25,976. Apparatus for Currine Strong, F. M. McLarty, 
London. 
25,977. Traction Macuingry, N. Hiss, London. 
26th November, 1902. 
25,978. Macuing for Conxine Botries, H. F. James, 
London. 
25,979. Hoox and Evg, E. H. Jones.—(J. A. Kinghorn- 
Jones, United States.) 
25,980. Possum Pocket Prorsctor, J. Villiers, 
mdon, 
— CoLiapsisLte Mait Carts, T. Luckett, Bir- 
ming! " 
25,982. ‘‘ Corron Tipy,” L. Cruikshank, London. 
25,983. ArirameTic Boox, &c., A. Cooper, Stow- 
market. 
25,984. Crorugs-Horsk, C. Maher and E. G. Moore, 
Liverpool 
on for Omntpuses, G. F. Webb, Man- 
26, > ln F.ium Merers, Motors, and Pumps, J. Sharp, 
—. = Davine Sanp Movutps and Corgs, J. Sharp, 
25,988, Dass for Treatine Sewace, E. W. Dixon, 
25,989. Winpow Sasugs, W. Jefferson and J. Whitaker, 
Bradford. ; 
990. WooL-scounina Macutryg, H. and F. Colburn, 
Keighley. 
25,991. Wuegts of Cottrery TRoLLEYs, W. Thomson, 
Ww. 
25,008. Tramway Pornt, J. Crawford, Newcastle-on- 
e. 
= Lamps for Bicycigs, F. J. Gillibrand, Liver- 
pool. 
25,994. Pince-nxz Cass, E. W. and V. T. A. L. Simpson, 
London. 
— Lapets for Letrer Fiizs, F. E. V. Taylor, 
25,996. ManHoLe Doors, 8. Mechan and Mechan and 
Sons, Glasgow. 
25,997. a HAMMERS for Foroine, A. W. Brett, Bir- 
25,998, Maxixa Horse Coutars, G. H. Williams, Bir- 
25,999. InszRTING SuaNnxs of Burtons THROUGH,CLOTH, 
J. B. Orwin, Birmingham. 
26,000, Loos Fronts for Suirts, 8. White, Man- 
68 
pe, eames Arraratus, W. L. White, 


002. ag ee Nuts Worxine Looss, E. H. Mil- 


Me naton, W hampton. 


25, 





26,008, Locks for Frirtinc to Curtains, F. Barker, 
Wolverhampton. 

26,004. Twinz Hotpgrs, H. Kaye, Huddersfield. 

26,005. Guarps for Taamcars, G, Milnes and J, T. 
Howson, Sheffield. 

wiave oc, Baroxs, R. and J. Morley, 
av 
6,007. Storrmzrs for Borrizs, B. Middleweck, W. L. 
. and A. B. Plummer, London. 

26,008, Sgats for Ourarpe Tramcars, W. A. Bennett, 
Manchester. 


26,009. Boxzs, J. Baxter, Edinburgh. 

26, et Lamps for Motor Cars, &., W. Findlay, 
2500 Maxoracromtso Tea Kerrizs, J. T. Law, 
26, dl Come for Corron-comBine Macuine, J. Irwin, 


hester, 
26,013, Szat for Tramcars, J. Bathgate and J. Sin- 
clair, Leith, 
26,014. Wipgrs, G. F. Sturgess, Leicester. 
26, i015. F Fatsx Borrom Grats, A. Balmforth, Ormskirk, 


26,016. SHor Faonts, 8. Jones and J. Brewer, London. 

26,017. Stati Boarps of Suor Fronts, 8. Jones and 
b Brewer, London. 

26,018. Vatve, G. F. Berry and R. Mackenzie, 


on, 
26,019. Savery Cuan for Wartcurs, R. Hunter, 
London. 
26,020, Brake Mecuanism for Bicycies, C. A. Hyde, 
Birmingham. 
26,021. Miturxc Macutnery, L. Rolfe, London. 
-- cre, for Icz Cream Cups, J. B. Schifer, 


ponte 

—, Pravarnixo Motor Cars Sxwwp1na, 8. Butler, 
nd 

26,024. "Paces Trap for Vermin, 8. Osborne, 
mdon. 

26,025. Hanp Fire Exrtinovisugrs, 8. M. Stevens, 


ndon. 
26,026. TreaTiInc PuotocraPrHic Pargrs, C. Sawyer, 
2ndon, 
26,027. Exrgcrric Enoives for Dewtat Opgrations, F. 
Gould, London. 


26,028. Enoine OrgraTep by Stream, A. J. Stones, 
London. 
26,029. Cigzaninc Tosacco Pirzs, W. H. Wood, 


»ndon, 

26,030. Rowina Apparatus, A. Steehr, London. 

26,081. SicuTine for Onpnance, A. Reichwald.—(7. 
Ghenea, Roumania.) 

26,082. ConTRoLLING the Spgxep of Etzcrric Motors, 
E. A. Carolan.—(The General Electric Company, United 
States.) 

26,038. Revixvixc Pressure of Revo_vine Suarts, E. 
A Carolan.—(The General Electric Company, United 
States.) 

26,034. EvecrricaL Recorpinc InstruMENTS, E. A. 
) ~~ 5 iia General Electric Company, United 

tates.) 

26,085. Paotomerers, E. A. Carolan.—({(The General 
Electric Company, United States.) 

26,036. Stoprine an Exvecrric Rattway Tray, E. A. 
yey —(The General Blectric Company, United 

ates, 

26,087. Ececrric Raiways, E. A. Carolan.—({The 
General Electric Company, United States.) 

26,088, E.ecrric Track Brakes, E. A. Carolan.—(The 
General Electric Company, United States.) 

26,089. Systams of Conrro.iine Evecrric Tras, E. 
A. a ee General Electric Company, United 
States, 

26,040. Systems of ConTRoLiine E.ecrric Morors, E. 
A. Carolan.—({The General Electric Company, United 
States.) 

26,041. Execrric Arc Lamps, E. A. Carolan.—(The 
General Electric Company, United States.) 

26,042. E.ecrric Motors, E. A. Carolan.—({The General 
Electric Company, United States.) 

26,043. ELtecrricaL Syncuronisinc Devices, E. A. 

lan. —(The General Electric Company, United 
States.) 

26,044. Macutvgs for Suarinc Enns of Merat Bars, E. 
= — General Blectric Company, United 

tates. 

26,045. Rock Demis, E. A. Carolan.—(The General 
Blectric Company, United States.) 

26,046. Ropzs for the Traxsmission of Powsgr, E. 
= Carolan.—(The General Electric Company, United 

tates.) 

£6,047, Etectric TRaNsroRMERS, E. Za Carolan. —(The 
General Blectric Company, United States.) 

26,048. ELecrric TRANSFORMERS, E. A. Carolan.—(The 
General Electric Company, United States.) 

26,049. SmoorHine ELectric TRaNsFORMER CoILs, E. 
A. Carolan.—({(The General Electric Company, United 
States.) 

26,050. Macwetic CLurcues, E. A. Carolan.—({The 
General Blectric Company, "Dnited States.) 

26,051. Trottzy Poixes for Evectrric Raitways, E. 
A. Carolan.—({The General Electric Company, United 


States.) 
26,052. Means for Sorrentnc Warer, C. A. Holt, 


on. 

26,058. Biowinc Apparatus with CompressEr, I. 
Zannoni, Birmingham. 

26,054. Kegrino Stgam VeHICLEs Reapy for Work«xa, 
E. Edwards.(The Wagenbavanstalt und Waggon- 
Sabrik fiir Elektrische Bahnen (vorm. W. C. F. Busch) 
Act. Ges., Germany.) 

26,055. Moror Cytinpers, G. Ehrhardt, London. 

26, Se Apparatus for Instructinc Guyyers, E. F. 

on. 


26, — GRAIN-DRYING Apparatus, A, Gough, jun., 
mdon. 

26,058. Biti-receiprine Stamrs, L. Greiner-Voigt, 
mdon. 


26,059. Manuracturge of Compounp Magtats, W. P. 
Thompson.—(ia Société d'Blectro Métallurgie de 
Dives, France ) 

26,060. Venpinc Macutngs, A. Baumgarten, Liverpool. 

26,061. Preventine Finine of CarTaincss, M. Weiss, 
Liverpool. 

26,062. E:ectric Car Current Co.tuzcrors, W. H. 
Alabaster, Live 1. 

— —— for Boots, H. G. Tippet and W. Wild, 

ve 

26,064. OpgRaTING Arr Braxkgs, Siemens Bros. and 
Co., Limited.—(Siemens anid Halske Aktien-Gesell- 
schoft, Germany.) 

26,065. Furnace Luyines, H. G. Turner, London. 

26,066. Warts for Roap Veuicuzs, J. L. B. Templer, 
London. 

26,067. CanrriruGaL Pumps, G. Sulzer, London. 

26,068. Cameras, H. H. Lake.—(La Société L. Gaumont 
et Cie., France.) 

26,069. Lone- *DISTANCE SigNALuinc, C. D. Ehret, 
London. 

26,070. Praytne Batis, E. Kempshall, London. 

26,071. Maxine Arc Lamp Execrropgs, R. Hopfelt, 
London. 

26,072. TremBiErs for InpucTion CoiLs, T. Emmerson, 
aan ie 
26,078. Excuancinc TempPgratures of Liqvips, L. 
Desmaroux, London. 

26, O74, INDIA-RUBBER Hexts for Boots, T. Moore, 

ndon, 

26,075. Sanpaus, F. C. Bedford, London. 

26,076. Arracnine Suspmnpgrs to Corsgts, C. G. Red- 
fern.—(La Société des Etablissements Farcy et Oppen- 
heim, France, 

26,077. Mgans for Putvgrisine Woop, G. L. Bernhard, 


25078, Maxave PorTLaND CemEnt, H. K. G. Bamber, 
26, ee: "a G. C, Marks.—(La Société E. Roy et Cie., 
So Stovss for Cooxine, F. 8. Rippingille, 
on Bacteria and Fitrzr Bens, C. L. Stiff, 


082. ‘Wiemass SionaLiine System, C. D. Edhret, 
ndon. 





26,088. Friction Dravost GEgaRIna and Burrine 
APPARATUS, J. 8, Loi 

26,084. CHANGE SPEED Guans, A. J. Boult.—(La Société 
B. Henriod and Cie., France. 

26,085. ae for Dayne Bricks, T. Adcock, 


26,086. ‘Heneuas Banpaozs, G. Harris n.—(V. Brocchi, 


Italy. 
26,087. Rotary Enotnzs, T. Oliver, London, 
26,088. Lirg-sEvt, F, W. Kern, London. 

26,089, Repuctna Biast FuRNACE Sxac, V. Francois, 


26,000, TreaTInG MeTALLic SuLpuivgs, R. C. Contardo, 
26,091. Cigam Pizrcers and Currsrs, J. W. Caldicott, 
London. 
— Sueets of Pirate Grass, G. C. J. Wytenhove, 
26,098, Pon M Fuuvtp for E: E. Field, 
5 PARING Motive F.vrp for Enotnzs, E. Fie 
London. 


26,004. Cuancina Apparatus for Biast Furnaces, F. 
W. Howarth.—(Benrather Maschinenfabrik Aktien- 
Gesellschaft, Germany.) 

26,095. TRANSMITTING "hewn, J. G. and A. B. Brant, 


London. 
26,096. Fing-LicuTers, H. Mather, Huddersfield. 


27th November, 1902. 
— Reversiste Cooxina Tonos, R. W. Friday, 


26,098. CycLte Brake Mecuanism, G. E. Bennett, 
Croydon, Surrey. 

26,009. MmcHANICALLY AscERTAINING Ratios, A. E. 
Munby, London. 

26,100. fANHOLE Bottom, E. Schofield, Rotherham. 

26,101. Srgam Encive Lusricators, A. J. Bailey, 
Manchester. 

26,102. Humipiryine Air, J. H. Butterworth, Man- 
chester. 

26,108. Puxzumatic Tings, J. W. Brierley, 
ches! . 

26,104. Movine Points of Raitway Loves, A. King, 
No ttingham. 

avheld AppreEss TALLY or Lagi, T. 8. Mark, Hudders- 


Man- 


26,106. Gzarn for WasHino CLorugs, W. Sanderson, 
South Shields, 

26,107. Feepinc Stream Borers, W. J. Pickering, 
Birmingham. 

= 108. Switcu for GLow Lamps, C. H. Davies, Bir- 


mingham. 
26, ‘wood Ral Cuair, F. W. and J. Pool, Newcastle-on- 


26, 110. "Horszsuox, W. Reynolds, Birmingham. 

26, 111. Cart ArracHMEnts, W. A. Stubbs, Hawks- 
wo Notts. 

26,112. Erecrric Tram PiLuaR, J. Rothwell, Totting- 
ton, near Bury. 

a = ANGLE Toon Rims for Wuegts, E. B. Killen, 


t. 
26,114. Surtinc Cray, H., J., and A. Coulthurst, 
alifax. 
26, pane. Govrtipcnaneme amg Baron and the 
ic mg oe 


ley’s Patent), 

Limited. Manchester. 

26,116. Pumps, D. Johnston, Glasgow. 

26,117. Burron-HoLgs, J. K. Macdonald. —(The Singer 
Manufacturing Company, United States.) 

26.118. Isxstanp with Pzn Rest, it G. Froud, 
Bournemouth. 

26,119. Compasses, J. W. Ray, seme 

26,120. Borizrs, J. Strang, 
121, a W. P. acy G. B. A. Gibbons, 





g! 

26,122. a Warrinc Macuinegs, J. H. Stott, 

an 

26,123. Empryinc or Stoopinc Barrexs, D. Muckley, 
Wednesbury. 


124, Preventine Loss of Stups, G. Harvey and E 
dle, Birmingham. 
26,125. Force DRAUGHT Apparatus, J. W. Claridge, 


_— ‘Ses Se, L. Yelland and R. and W. Pether- 
ge, Bri 
26,127. Catcuss for Pir Cacgs, E. H. Bennett, Ponty- 


pool, Mon. 

26,128. Ggar for Pristisc Macurxzs, T. Cossar, 
Glasgow. 

26,129. Emerncency Lappsr, H. and A. Schwarz, Man- 
chester. 

26,130. Orgratine SHutTriz Boxgs, C. and W. W. Peck, 
Manchester. 

a ee Allcock and Co., Limited, 

te 

26,182. Lupricators, G. Patterson and W. H. Raven, 
133. Cyciz Brakes, G. Patterson and W. H. Raven, 

26,134. Puncrurg-proor Tire Limine, J. Findlay, 

lasgow. 

26,135. FiymseG Macurneg, J. Barclay, G 

26,136. Bopsrs Hzaps or FLANGEs, 
Burnley. 

26,187. Sprxz, J. A. Deakin, Stockton-on-Tees. 

26,188. Soxrmp Swivertzgp Spanner, J. Harper, 
Aberdeen. 

26,139. Snips’ Firtines, A. N. Chamberlain and W. L. 


, London. 
26,140. Cioar and Cigarette Hotpsr, W. C. Jones, 


Ww. 
Bulcock, 


26,141. Apsustinc Distance between MaGnut Systems 

and TgizpHonge DiarHracms, O. Kohler and P. 
Behrens, London. 

26,142. Vanve Gear for Enotves, P. F. C. Willcox, 


London. 
26,143. Vatve Gzar for Encuves, P. F. C. Willcox, 
London. 
26,144. Exorvzs, G. W. Wood, London. 
26,145. Prevention of Dows Dravent, B. A. Slade, 
London. 
26,146. Propucinc Hatr-tong Errsct, C. Manderfield 
and A. Mosley, London. 
26,147. DeveLopinc PHotocrapHic Fiims, F. L. M. 
Forster, London. 
gg Prerarkinc SeEnsivisep Parse, S. W. Cuff, 
a -l Taps, J. G. Stidder and W. Drake, Brockley, 
— es HEATING Apparatus, G. H. Ewart, 
26,151. Tars or Vatves, M. A. Wier, Kingston-on- 
es, 
26,152. CaoutcHouc Camxnt, O. R. Fischer, Barmen, 
Germany. 
26,153. Vermin Trap, J. Craig and E. Johnstone, 
London. 
26,154. CompmnsaTine Weak of BrakESuoss, E. M. Herr, 
on. 
26,155. Manuracrurg of Gotr Batis, W. Hillman, 
n. 
26,156. Brakes for Roap Venicigs, J. R. Nisbett‘ 
mdon. 
26,157. ATTACHING BUCKLES to Betts, E. Weiss, 
London. 
26,158. Fat-sprayinc Appiiances, G. Herbert, jun., 


don. 
26,159. Boors with Exasric, L. and C. von der Heide, 


London. 

26,160. Fage-wuest Cycie Ciutcues, J. O. Peters, 
London. 

26,161. Burners, O. Imray. — (4. Friedmann, 
Austria.) 


~~ Casizs, H. H. Lake.—(R. Spaulding, United 


26,163. Exucrrica. Cut-outs, Evered and Co., Limited, 
and S. Evered, London. 

26,164. MACHINE-HEMMING Apparatus, W. E. Durham, 
London. 

a Rotary ELgectric TRANSFORMERS, F, W. Wiilff, 


2. 
— Apparatus for Maxine Ics, J. McRae, 
mi 
26,167. Music Hoivss, A. F. Gee, London. 





26,168. Makinc Comgp Sprives, F, E. Whitham, 
London, 

26,169. TgLescores and Bivocu.ars, J. Aitchison, 
London. 

26,170. Rerractory Maregriat, D. B. Butler and T. 
Faircloth, London. 

26,171. Maxine Corrzg, C. J. Jones and W. M. Still, 
London. 


26,172. Brakes for Raitway Wacons, A. Spencer, 
Lond 


ion. 

26,178. Suspenpinc Trovusmrs, 8. Savige and A. H, 
Osborne, London. 

26,174. Mawuracture of Soar Samp.zes, R. Brown, 


Liv 1. 
26,175. Timm-rapLe Apriuiancs, H. L. Warrens, 
Lond 


on. 
26,176. CaANDLE-suUPPORTING Device, J. G. Lovering, 
on. 
26,177. Motor Roap VgesicLte Brakes, H. Ledermann, 
London. 
26,178. i Syrnon Heaps, V. E. J. Durafort, 
a ted ‘Terawnrrans, A. J. Boult.—(C. Spiro, United 


Stat 

26,180. ‘Rurasoxnatons, A. J. Boult.—(@. T. Tennille, 
United States.) 

7 Pygumatic Tings, C. H. Gray and T. Sloper, 


26,182. Exvastic Tires, C. H. Gray and T. Sloper, 
London. 

26,188. RuBBERED TurEaps, C. H. Gray and T. Sloper, 
London. 

7. AGBICULTURAL Macuines, F. R. Packham, 


26,185. Paswrens’ Cuasgs, F. A. McGuire, London. 
26, 186. Hoipers for Garments, L. Schramm, Westcliff- 


on-Sea. 

26,187. OpgRaTING Puonograrus, H. H. Lake.—(la 
Société L. Gaumont et Cie , France.) 

26,188. Water PuriricaTion, Société C. and G, Pulinx, 
London. 

26,189. Moror VeHicies, H. Sechaud, London. 

26,190. PREVENTING CoLLision of Trains, A. Beer, 
London. 

26,191. Hooxs and Evsgs, W. E. Evans.—(Société Picard 
et Vincent, France.) 


28th November, 1902. 


26,192. Hiscuuirre’s Patent, C. Hinchliffe, Sheffield. 
26,193. Presser for Trousers, C. O. Schneider, 


lington. 
26,194, Curr Luvxs, ©. Smith and E. Pepper, Birming- 
ha 


™m. 

26,195. PuriricaTiox of Gas, C. H. Schill and H. Lane, 
Manchester. 

26,196. Presses for Pressinc Cray, H., J., and A. 
Coulthurst, Halifax. 

26,197. Repuctne Va.tvss, R. Charlion, Newcastle-or- 


c. 
26,198. SecurinG CoTrgers in CoaL-cuTTING MACHINES, 
F. Eckersley, Crofton, near Wakefield. 
26,199. Lusricatinc Conve WuHeEEts, L. Enzor, 


Sheffield. 

26,200. Putters for FLExisLe Gearine, R. G. Ridings, 
London. 

26,201. en isc Town Rervusz, W. Naylor, 


Presto: 

26,202. Cov ER for TRamcaR Sgats, T. Withers, Gorton, 
Manchester. 

26,203. Sgauine of Bortzuss, E. Harrison, Birminghani 

26,204. Guarp for Hooxs for Crayz Cuatns, C. 
Taylor and J. Storey, Liverpool. 

26,205. Stays for Canin Door, E. B. Whatley, Bir- 
mingham. 

26,206. CanRiaGE Buitpgrs’ Coo.ine Tanks, W., J., and 
A Steel, and The Northern Steel and Hardware 
Company (Glasgow), Limited, Glasgow. 

26,207. StgamM Borter Furnaces, J. Forshaw, Man- 
chester. 

26,208. Bornrna Rop Extension, W. Latham, Oaken- 
gates, Salop. 

26,209. Removisc Screwep Srup Niprias, W. B. 
McLean, Manchester. 

26,210. Novet Mzcuanicat Toy, C. H. Rome, Wolver- 
hampton. 

26,211. Mutus, J. T. Battersby, Heywood, Lancs. 

26,212. Pweumatic Tires, E. H. don, Manchester. 

26,213. Batt Bgarines for Saarts, &c., A. Hitchon, 
Accrington. 

26,214. Sack Hotpsgr, J. D. Middleton, Dunstable. 

26,215. Sroprpgrs, H. Marles, Manor Park, 
Essex. 

26,216. ManuracturE of Cork Carpets, H. Ingle, 
Glasgow. 

26,217. Putp Beatine Encryes, J. White, Glasgow. 

26,218. ApsusTaBLE Screw Keys, H. Scheffer, Aix-la- 
Chapelle, Germany. 

26,219. ELECTRICAL Switcugs, B. Thomas and C. 
Bourne, Manchester. 

26,220. Woxpine SampLe Suave Carns, A. Wilkinson, 
Manningham, near Bradford. 

26, ~ Boryinc CaRBURETTED Arr, G. M. Stuart and 

J. Maton, Glasgow. 

26, 222. Motor for Contrxvovs Current, A. Dutczak, 
London. 

26,223. Exve.org, B. Pordes, London. 

26,224. Santrary Towgt, R. Doxford, London. 


26,225. AERONAUTIC APPARATUSES, E. L. Swingle, 
London. 
26,226. Secunrne Crtinper Lins, E. M. T. Boddam, 


London. 

26,227. Coupitines, C. 8. Good and G. Macdonald, 
London. 

ren W. C. Mackellar and T. Mackenzie, 

ndon. 

26,229. Locxise Nut and Wasuer, H. R. Smith, 
London. 

26,230. Draucut Exctupmgrs, A. B. Jackson, E. R. 
Ludbrook, and G. C. Jackson, London. 

26,231. AccEssorrgs for Croquet, F. H. Ayres and C. 
H. Bradbury, London. 

26, 232. popes Macutngs, A. Escher, London. 
5,238. Keysoarp for Sraivc Instruments, J. 8S. 
Garthwaite, London. 

26,234. Door Bott, 8S. Smeeton, London. 

26,235. Ioxttmnc Expiostve CaarcEs in Motors, V. H. 
Gregory, London. 

26,236. CHANDELIERS, C. O. Schulthess, London. 

26, "237, SIDE-LAY DEVICE for Paustinc Macuinas, E. T. 
Cleathero, London. 

26,238. LyrzRNAL ComBusTiIon Encrygs, F. W. Dobbin, 
London. 

26,239. Tramway Brake Biock, F. Kennington and H. 
L. White, London. 

gg elcee ae. for Coverine Jars, &c., J. R. Cooper, 


26,241. Papa Drivine Gear, C. H. Worley, London, 
26,242. Recoverinc Zrxc held in Acip as Sotvtion, A. 
Gutensohn, London. 
26,243. Heatryc Liquips, C. W. Wood and J. W. 
Gregory, London. 
= REMOVABLE FirE-GRaTE, J. M. Simonton, 
‘ast. 


sie > naa for Recepracizs, F. Boussaroque, 

Lon 

26,246. Hay Co.tectors, 8S. B. Bamford, London. 

26,247. PREVENTING VEHICLE SIDE-sLIP, A. J. Irvine, 
London. 

26,248. Device for Srmrgoscorss, A. Daubresse, 
London. 

26,249. Frrrines for Gas Stovgs, M. Mockett, London. 

26,250. Baits for Persona Wear, M. P. Soanes, 
London. 

26,251. Scissors, T. P. aryl London. 

26,252. Motor Cars, W. G. Wilson and Wilson and 
Pilcher, Limited, London. 

26,253. Motor Cars, W. G. Wilson and Wilson and 
Pilcher, Limited, London. 

26,254. Renperrsc Tza DtcsstTisix. International 

on, Limited.—{S. Melville-Bergheim, France.) 
26,255. HypRavLic Moutpine Macsrssg, W. P. Trenery, 


mdon. 
26,256. Tings for VeuHicuze Wutens, C. Biirger, 
London. 
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26,257. Propucine Motive Power, L. and C. J. E. J. 
Maiche, London. 

26,258. Toruet Comss, J. Benedictus, London. 

26,259. Pcayine Bats, E. Kempshall, London. 

26,260. AspHaLTED Foorpartss, A. C. Bamlett, London. 

26,261. ManuracturE of PorTLanp Cement, E. S. 
Weekes, London. 

26,262. ManuracturE of Giass Borries, F. H. Pier- 
pont, London. 

26,263. Manuracture of GotF Batts, W. H. Sprague, 


Cromer. 
26,264. Sropprve Teera, W. P. Thompson.--(P. A. 
Kolliker and Co., Switzerland.) 

26,265. Sranps for SurcicaL InstrumENTs, W. P. 
Thompson.—({P. A. Killiker and Co., Switzerland ) 
26,266. Pipg-BENDING APPARATUS, y. Benson, 

mdon. 
26, <7 FasTEntne Botts into Stong, J. Welton, Liver 
pool. 
= Manoracture of Foops, M. Hughes, Liver- 
poo 


E 

26,269. Ecevators for Loaptne Boxgs, G. E. Holland 
and H. Johnston, London. 

26,270. Swatt Aams, A G. Bloxam.—(F. R von Mann- 
licher, Austria.) 

26,271. ManuracturRE of Pyrazovongs, O. Imray.— 
(Farbwerke vormals Meister, Lucius, and Bruning, 
Germany ) 

26,272. ALTERNATE-CURRENT Motors, C. A. Amblett, 
London. 

26,273. Kerries, J. R. Morford, London. 

26,274. Pepats for Crcies, W. H. Pratt. London. 

26,275. Som.-prpg Ventirator, J. F. Bell, London. 

26,276. Bityp Rouurr, A. Pratt, London. 

26,277. Picktinc Hives, R. Thomlinson and G. F. 
Stainton, London. 

26,278. Dresstnc Skins, R. Thomlinson and G. F. 
Stainton, London. 

26,279. Extractine Zinc from Orgs, G. C. Marks.— 
(G. D. Delprat, New South Wales ) 

26,280. ExrracrinaZexc from Ores, G. C. Marks.— 
(G@. D. Delprat, New South Wales.) 

26,281. Pristine in Dirrerent Cotours, J. Wojcie- 
chowski, London. 

26,282. Manoracture of Wire-spokep Wuegts, 8. 
Starorypinski, F. Zielinski, and M. Ominski, 
London. 

26,283. CONTROLLING the TsMPERATURE of WATER. J. 
Buley. London. 

26,284. Heatine Apparatus, W. Noble, London. 

26,285. VenTILaTion of UnpgerGRouND Rat.ways, J. 
Harris, London. 

26,286. Friction Ciutcuss, A. Hérisson, London. 

26,287. TazatTMent of Breer BarRgExs, X&c., C. Russell, 


mdon. 
26,288. AvuTomaTrc FORE-CARRIAGE ATTACHMENT, C. 
Latil, London. 
26,289. Stwine Macutngs. A. J. Boult.—(United Shoe 
Machinery Company, United States ) 
26,290 Fite-makuse Macuings, A. H. Church and J. A. 
McHardy, London. 
26,291 Fite-cuttine Macuings, A. H. Church and J. 
A. Mc Tardy, London. 
26,292. Woeeits fur Roap Venicies, B. J. Cornish, 
London. 
oy gee Titter, C. Ailen and A. Coulson, 
mdon. 
a oe Fi: REPROOF BUILDING MaTgRIAL, F. Rimmington, 
mdon. 
26,295. Separation of Ores from Ganoug, A. E. 
Cattermole, London. 
26,296. MrTaLLic ConstITuENTs of Orgs, A. E. Catter- 
mole, London. 
26,297. WatsR Heatinc Apparatus, C. Losange, 
London. 
26,298. PonctureE Ccosixc Devices, G. Tupinier and 
R P. de Sennevoy, London. 
26,299. Ganm«nt Supporter, A. P. and E. 8. Richard- 
son, London. 


29th NovemberpQ 902. 
26,300. Porxtzr Gacoe-, T. W.: Madsen, Edgeley, 
Stockport. : 
26301 Px«ncrt Hotpzrs, J. 8. Miller, Reading. 
26 302. Pen-wipgr and Pencit SHaRPENeER, J. 8. Miller, 
Reading. 
26 303. Umpretuas, F. Kirk, London. 
ag eer Nox-conpuctine Borrte Cosy, T. W. Jacobs, 
maon. 
26,305. FREE-WHEEL, Hus, and Brake, J. Davies, Bir- 
mingham. 
26,306 Sapte Tuse, H. Hill, Chorlton-cum-Hardy, 
near Manchester. 
—— Ssurrer Fastener, A. Hill, Deganwy, Ncrth 


ales. 
26,808. BicycLe Rim-Brake, E. Whibley, St. Albans, 
Hertfordshire. 
26,309. CrnemaToorapss, R. J. Appleton and J. Oulton, 
Bradford. 
26,310. Rotary Enoryts and Pumps, G. and T. Chester, 
radford, 
26,311. Fezpinc Paper to Paintinc Macuines, J. 
Boylan, Bradford. 
26,312. Cycut HanDLE-BsR CoverinG, A. Nicholson 
and J. Hall, Manchester. ; 
26,313. Frances of Warp Beams, W. Blackburn and 
M. R. Knowles, Manchester. 
23,314. CoLouRED Spixninc Tops, T. Ansboro, Glas- 


gow. 

26,315. DIFFERENTIAL GeaR for Motor Cars, A. J. 
Lester, Birmingham. 

26,316. Croes. J. Hacking, Halifax. mae 

26,317. The FREEHANDED Pxixgctrum, J. A. Halpin, 
Manchester. 2+ 

26,318. Construction of PepEsTaL C.ossts, J. Jatvis, 
Stoke-on-Trent. : 

26,319. Loom CtutcH MgcuanisM, E.Hollingworth.— 
(HZ. Wyman, United States.) 

26,320. Croquet Matter Hanpigs, C, A Stevenson, 
Edinburgh. c =.2 

——. WaRP-WINDING Apparatus, J. Ellis, Hudders- 
eld. 


26,322, AuTomaTIC Cross-wEAVE MEcHANISM for Looms, 
E. Holliogworth.—(@, F. Hutchins and B. H. Ryon, 
United States.) 

26,323. Loom Morions, J. 8S. Ainley and E. Holling- 
worth, Huddersfield. 

26,324. IncanpEscent Gas Lamps, T. Gregson, 
Mauchester. 

26,325. CLoser Cistgrns, J. Wood and 8. Hawkins, 
Manchester. 

26,326. ScuTTiEs, J. Broadfoot, Glasgow. 

26,327. AUTOMATIC PREPAYMENT Gas METERS, J. Foxall, 
Worcester. 

26,328. Lupricant, C. McCallum and A, E. Holmes, 


asgow. 
26,329. CLEANING and FrEpinc Swepzs, J. Bamford, 


irming’ 
26,330. Fittine Caprnets and Drawers, A. Gilbert, 
Birmingham. 
26,331. ~ cee Irons, J. W. Blakey, 
01 


26,332. StoprERING BotTLEs, J. Scott, Glasgow. 
26,333. Door Fastenines, R. Holborn and J. Hay, 
Glasgow. 
26,334. Grips, J. J. Cowper and J. L. Crawford, 
London. 

26,335. Om Bornina Sarety Lamps, J. W. Boyce, 
Cheltenham. 

26,336. Boxes, J. K. Macdonald.—(The Singer Manu- 
Sacturing Company, United States.) 

26,337. Hammers, W. H. Soley, and T. H. and G. A. 
Dallett, Glasgow. 

26,338. Borrte Makino, T. W. Simpson and W. H. 
Bradshaw, London. 

26,339, Psgumatic CaRRIgR Systems, W. G. Davis, 


London. 
— Mera Sroprer, E. Kohler and E. J. Ridout, 
mdon. 
26,341. Sarety Guarp for Tram Wires, H. F. Hill, 
London. 
26,342. APPLIANCES for CLEANING Pipes, W. Massam, 
Bradford. 





26,343. Srzam Borer Furnaces, E. 8. Ratcliffe, 
London. 

26,344.._Ranoz Finpgr, J. Harvey and T. Crawford, 
London. 

26,345. Nexpigs, F. W. Bayliss, Birmingham. 

26,346. FrrepLacgs of Cooxine Ranoss, J.J. Cartwright, 
Birmingham, 

26,347. Etecrric Arc Lamps, H. B. Swift, London. 

26,348. ADJUSTABLE Drawine Support, L. C. Radcliffe, 
London. 

26,349. Tones, E. E. Reichwald.—( Duisberger Maschinen- 
bau Actien- Gesellschaft, late Bechem and Keetman, 
Germany 

26,350. MounTrInGc VeHIcLts on WHEELS, W. H. Beal, 

alifax. 


26,351. ScrtBBING BrusuEs, L. Moritz, jun., London. 

26,352. Latugs, F. Nusch.—{ Windmiiller and Wagner, 
Germany ) 

26,353. ManuracTuRE of ANTIPYRINE, W. Majert, 
London. 

26,354. Purses, R. Oertel, London. 

26,355. Dust Fitter, G. Harrison.—(The Rheinische 
Maschinenfabrik Ges. mit Beschrankter Haflung, Ger- 
many.) 

25,356. CONTROLLING SuPERHEAT of Steam, T. Sugden, 
London. 

26,357. Pygumatic Brakes, J. Schaeffers, London. 

26,358. GymyasTic RECREATION ApPaRatvus, J. W. Dunn, 
London. 

26,359. Carrigrs for TomLet Paper, R. Laurence, 
London. 

26,360. WaTER Heaters, G. C. Marks.—(M. / Cohen, 
United States ) 

26,361. AppLyine Lares to Papsr, T. Grenzstein, 
London. 

26,362. MaNuractuRE of Perrumgs, J. Wetter.—(Heine 
and Co , Germany.) 

26,363. Motor Car Drivinc Gear, F. Strickland, 
London. 

26,364. Maxine Sweets, G. W., F., and A. Barratt, 
and J. B. Stennet, London. 

26,365. Kuitrep Caps, J. G. Green and W. Langham, 
London. 

26,366. Propuction of Paints, W. P. Thompson.—(2. 
Boyesen, Norway ) 

26,367. Mento. Casz, H. Sachs, Liverpool. 

26,368. Propuctne CoLours in TsxtiLgE Faprics, The 
Bradford Dyers’ Asscciation, Limited, and P. Krals, 
Liverpool. 

26,369. Srgam Traps, R. Parsons, London. 

26,370. PxguMatic T:REs and TiRE FaBuic, J. A. Mays, 

mdon. 

26,371. MANUFACTURE of 

ondon. 

26,372. Ixpico, J. Y. Johnson.—(Badische Anilin and 
Soda Fabrik, Germany.) 

26,373. Boarps for Piayinc Games, R. 
London. 

26,374. EurctricaL CoyngcTING TERMINALS, E. A. 
Carolan.—(The General Electric Company, United 
States ) 

26,375. ELEcTRIcAL Connectors, E. A. Carolan —(The 
General Electric Company, United States ) 

26,376. ELEcTRIcAL Switcuas, E. A. Carolan.—(The 
Genera! Electric Company, United States ) 

26,877. Evectric Ientrers for Gas Encings, E. A. 
Carolan.—(The General Electric Company, United 
States.) 

26,378. KLEcTRIcAL Connections, E. A. Carolan.—(The 
General Electric Company, United States.) 

26,379. Maonetic CLutcHEs, E. A. Carolan.—(The 
General Electric Company, United States ) 

26,380. AuTomMaTIC ELECTRIC POTENTIAL REGULATORS, 
E. A. Carolan.—({The General Blectric Company, 
United States ) 

26,3881. Exrgecrric Contro.tugrs, E. A. Carolan.—(The 
General Electric Company, United States.) 

36,382. Etxectric Rugostats, E. A. Carolan.—(The 
General Electric Company, United States.) 

26,383. MeTHop of Makine Evgectric Figip Corts E. 
A. Carolan.—(The General Electric Company, United 
States ) 

26,384. ReLrevine the Bearinec Pressure of REvo.v- 
inc SuHarrs, E. A. Carolan.—(7The General Evectric 
Company, United States.) 

26,385. ELecrric Arc Lamps, E. A. Carvlan.—(The 
General Electric Company, United States ) 

26,386. ELectricaL SYNCHRONIsM INDWwaTING APPa- 
Ratus, The British Thomson-Houston Company, 
Limited, R. C. Clinker, and b. Wedwmore, 
London. 

26,£87. PHotoGRaPHic Camera Boxgs, W. A. Edwards, 

mdon. 

26,388. Dynamo Exxectric Macaings, 8. Sacerdote, 
London. 

25,389. Apparatus for Exuaustine Gassgs, P. Schiitze, 
London. 

26,390. Rims of Cycigs, G. E. Osmond, London. 

26,391. Nozzies for DiscHarGcine Liquip3, E. Shaw, 
London. 

26,392. Storrnc and Surpiyine L quips, E. Shaw, 

ndon. 

26,3938. Cootinc Systems of INTERNAL CoMBUSTION 
Morors, The Hotchkiss Ordnance Company, Limited. 
—(P. E. Chenevier, France ) 

26,394. BrcycLe Pepa ArvusTER, E. ard A. R. Winter, 
Lincoln, 

26,395. WIRELEss TELEGRAPHY, A. Artom, London. 

26,396. ComposiTs Boarbine for Casinos, &c., R. Blair, 
London. 

26,397. BittiaRp Cugs, J. A. Stevens, London. 

26,398. ADVERTISING APPARATUS, J. A. Stevens, 
London. 

399. HEAT-RADIATING APPARATUS, H. Bardenheuer 
and H. Altena, London. 


Lrivoteum, A. Kronstein, 


Shedlock, 


26,400. SeL¥-acTING MgasuRING Apparatus, A. Koch, 


ndon. 
26,401. Bett with Excuancine Buckigs, B. Dahl, 
sondon. 
26,402. StgaM-coOKING APPARATUS, E. Schulz, London. 
26,403. Wire Matrressgs, J. Miiller, London. 


lst December, 1902. 


26,404. Apparatus for Raistnc COLLAPSED FURNACES, 
H. 8. Ratcliff, jun., and H. Ratcliff, Southampton. 

26,405. PreventTinc Cars SKIDDING, J. T. Studley, 
London. 

26,406. TROLLEY Wink FasTEeNers, E. Beck, Gateshead- 
on-Tyne. 

26,407. Brake Mecuanism, F, W. Lanchester, Bir- 
mingham. 

26,408. Torsisz Motors, F. W. Lanchester, Bir- 
mingham. 

26,409. Gas-ILLUMINANT AppaRaATuS, J. T. Pearson, 
Burnley. 

26,410. AmBuLanck, F. P. Reid, Glasgow. 

26,411. TazrmopHorss, I. Timar, Liverpool. 

26,412. BicycLe Brakes, C. Smith and E. Pepper, 
Birmingham. 

26,413. Broocu Catcugs, F. R. Baker and E. Satchwell, 
Birmingham. . 

26,414. Wincnges and Winpiasses, R. B. Lang, 
Glasgow. 

26,415. Buorrer, A. 8. d’'Humy, Liverpool. 

26,416. OpgRATING RaiLway Pornts, 8. Zylberlast, 
Manchester. 

26,417. FasTeNING Wixpow Burnps, E. J. Lockwood, 
Huddersfield. 

26,418. Lirrine RaIts on a SprxninG Frag, 8S. Smith, 
Accrington. 

26,419. KiEecrrostatic Vo.tTmsTers, G. W. Walker, 
Cambridge. 

26,420. Frames for Switcusoarps, J. G. Statter, 


London. 
26,421. Sswina Macutngs, F. Oxley and W. E. Brock, 


8s. 
26,422. HeatincTar, T. J. Jennings and P. E. Pownall, 
Chard, Somerset. 

26,423. Curonocrapus, G. Hookham, London. 

— Soprorts for Desks, F. H. Fisher, Hagley, 
orcs, 

26,425. WatcH O1er, R. Allen and T. L. Watts, 
wlais, Glam. 





26,426. Wirep-on Rusper VeHIcLE Tires, T. J. Cross, 


Ork. 

26,427. “Tag Darwen Master Guity,” T. Knowles, 
Darwen. 

26,428. Exuecrric Rattway Enorine, H. C. Mayer, 
Stockport. 

26,429, Printinc Macuings, R. B., H., 8., and F. 8 
Furnival, Manchester. 

26,430. Bacancine HicH-sPkEv Motors, P, E. Dowson, 
Manchester. 

26,431. - WATER-UTILISING MxcHANISM, W. Wade, 
Manchester. 

26,432. “‘ HiLv’s Piastic Tixg,” R. Pickard, Southend- 
on-Sea. 

ie. anne for Brusuxs, E, Skedden, Ontario, 


26,434. SuBsTITUTE for Wu1TE of Ecos, W. A. Crump, 
London. 

26,435. PNHoLpeErs, MclI. J. D. Carter.—(A. Walters, 
United States.) 

26,436. Sargry AppLiance for PorTasBuR Batcony, 
J. C N. Dykes, E. S. Main, and J. Timpson, 


London. 

26,488. HanpiEes, M. Emanuel and A. Pappenheimer. 
—+(G. Herzog, Germany.) 

26,439. Racks for DispLayrsa Goops, W. Stephan, 

esden, Germany. 

26 440. PygeuMATIC liford, 

ssex. 

26,441. CoLLEcTiING Wexps, H. Westphal and A. Silber- 
mann, London. 

26,442. Guy Sicuts, P. Junod, London. 

26,443. TRANSMISSION and Reversinc Gear, C. Wick- 
steed, London. 

26,444. Sinxisa Digs, C. A. Allison.—(D. EB. Powers, 
United States ) 

26,445. Latcues for Stipina Doors, J. W. Childs, 
London, 

26 446. ManuracturE of Screw Stoppers, H. Marles, 
London. 

26,447. Saucers for Drinxine VessEcs, A. E. Holms, 
London. 

26,448. StoracE Evecrric Batreriss, E. C. McKinnon, 

mdon. 

26,449. Exrractinc Merats from Orgs, J. B. de 
Alzugaray and W. A. Mercer,<I ondon. 

26,450. Traps for Witp ANIMALS, 
Sheffield. 

26,451. LeTTER-ADDRESSING Macuinges, W. C. and R. 
W. Horne, London. 

—_ Lockie Device for Lerrer Fivxs, F. Stiebel, 

mdon. 

26,453. Construction of Door Bo.rs, J. Harris, 
London. 

26,454. Brick Recgiver, C. Harrison, Crewe. 

26,455. Tram Ratt Point Sutrixrs, C. A. Meatchem, 
Glasgow. 

26,456. Mgasurine Taps, J. Canham, London. 

26,457. Roupper Tires to PREVENT S.uipE-sLip, 8. 
Butler, London. 

26,458. Propucine Basic Leap Car nonate, E. Lampé 
and L. Preuss, London. 

26,459. Sgwina Macuines, H. H. Lake.—(J. J. M. 
Chauvet and J. W. Coulter, United States ) 

26,460. SoLpgRInG Meta.s, F. Jottrand, London. 

26.461. FLasks, H, Goetz, Lonaon. 

26,462. ManuractuRg of Azo Dygsturrs, O. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

26,468. INstrucTING Gunners to Aim, F. C. A. Ogilvy 
and H. C. J. Grant, London. 

26,464. Fotpinec Epocgs of Cotiars, 8. E. Page.— 
(The United Shirt and Collar Company, United States.) 

26,465. Navication of Suips, O. J ge, G 
Cameron, and A. Muirhead, London. 

26,466. TREATMENT of Raw Meta.s, A. L, A. Conein, 

ndon. 

26.467. Sounp-propucine Degvicss, 
Lendon. 

23,468. Fose-soxes, W. H. Flood and A. E. Honey, 


Trres, W. S. Dunker, 


J. Simpson, 


J. P. Northey, 


ndon, 
26,469. FUw.-nousgs, T. Watson and J. P. G. Hodson, 


nden. 

26,470. Macic LANTERN Apparatus, M. Bentzon, 
London. 

26,471. PREVENTING S:pg-sLiP in Motor Cars, W. Cross 
and C. H. A. F. L. Ross, London. 

26,472. Spruvee, B. Scheck, London. 

26,473. Topacco Pipg-cLeaNinG Devices, E. Evans, 
Liverpool. 

25,474 Sewino Macuines, H. H. Lake.—(/. M. Chauvet 
and J. W. Coulter, United States.) 

26,475. Coin Boxes, J. W. Caldicott, London. 

26,476. ELectric Raitway Conpucrtors, C. de Kandé, 
London. 

26,477. RoTaRy 
London. 

26,478. Macuines for Weicutne Cuarr, W. Hopkins, 
London. 

26,479. Miux-cans, A. 8. Barkam, London. 


CurnRENT Mctors, C. de Kando, 


2nd December, 1902. 

26,480. Tippinc Carts, R. Lougher, Whitchurch, near 
Cardiff. 

26,481. ApsusTaBLE WasHinec Basins, M. Brandt, 
London. 

26,482. Guarps for Crrcutar Saws, T. Kirkham, 
Sheffield. 

26,483. Musgrs’ Picks, T. H. Cowlishaw, Sheffield. 

26,484. VARIABLE SpEED Mecuanism, C. F. Raper, 
Manchester. 

26,485. Outsipe Seats of Tramcars, G. Hopwood, 
Manchester. 

26,486. Bezr Cooters, F. Ibert, London. 

26,487. Ourpoor Seats, J. A. and A. Laws, Glasgow. 

26,488. Mgruop of Jomn1nc Drivine Betts, J. Fenton, 
Bradford. 

26,489. Lawn Bow s, J. W. Smith, Carlisle. 

26,490. Dust ApsorRPTION on Roap VeuHicies, P. L. 
Renouf.—(F. W. C. Stachow, Germany.) 

26,491. Rotary Enores, W. Hudson.—(C. Jesigovis 
and J, Penso, Asia Minor.) 

26,492. INCANDESCENT Gas MANTLE PRESERVER, R. L. 
Jepson and G, Johnson, Blackburn, 

26,493. Winp Surevp for Cyciists’ Hanns, W. A. Rix, 
Sparsholt, near Manchester. 

26,494. Loosk ReEeps of Wzavine Looms, W. Pember- 
ton, Halifax. 

26,495. WaTER-CLOsET, J. Place and Sons, Limited, 
and W. H. Place, Halifax. 

26,496. SpanneRs, J. Chandler and M. Halstead, Bir- 
mingham. 

26,497. Securinc PuHoroorarus in Frames, P. J. 
Jackson, London. 

26,498. PuNcHING JACQUARD Carbs, H. G, Thomson 
and A. B. Barker, Glasgow. 

26,499. CincuLar Saws for 
Clifton, Glasgow. 

26,500. Woop-WoRKING MacuHinerRy, W. H. Cottam, 
Manchester. | 

26,501. PrevenTinc the Srzamine of Winpows, H. D, 
Roberts and G. H. Roberts, Manchester. 

26,502. Apparatus for Drivine Pires, J. Robertson, 


Corrine Merats, C. H. 


Glasgow. 

26,508. Lips for Trunxs, J. B, Brooks and J. Holt, 
Birmingham. ‘ 

26,504. PRESERVING Mzat, P. Evortz, Aix-la-Chapelle, 
Germany. 

26,505. LuaGaGE Basket and Cycie Stanp ComBINED, 
R. Brown, Glvucester. 

26,506. CoMBINED SirTER and Spoon, W. 8S. Codner, 
London. 

26,507. Lupricators, J. B. Carter and C. W. 
Hammersley, Nottingham. 

26,508. TROLLEY Po.gs for Exrzcrric Cars, J. Millar, 
Glasgow. 

26,509. MupeuaRps for Veg.ccirgpes, T. Kilner, 

Coventry. { 

26,510. M&TaLLic Packine for Srurrinc-BoxEs, J. 
Butterworth, Pendlebury. 
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SELECTED AMERICAN PATENTS 
From the United States Patent-office Oficial Gasetig, 


699,309, CarsuRETTING Device ror INTERN 
BUSTION Motors, C. A. Hamilton, Coventry, x 
ag gg lo an llth, 1901. . 

Claim.—In a carburetting device for inter 
bustion motors, the combination of a vessel, . he 
supply pipe to said vessel, a needle valve to 
supply pipe, a cup adapted to float in said liquid and 
ex po: to the suction of the piston, a lever 

tion between the said cup and the needle of the 

valve, a tube carried by said cup, a nozzle carried by 


{(699,309] 
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said tube, an extension of said needle adapted to work 
in said tube, a passage between said tube and said 
extension of the needle, a cover to the vessel, air 
apertures in the said cover, a mixture chamber, 
sleeve communicating with said mixture chamber and 
surrounding said tube and said nezzle, pe forations in 
said mixture chamber, a Y par non cap rotatable cn 
the perforated part of said mixture chamber, an open- 
ended socket, and a plunger connected to the said cup 
and nozzle and free to slide in the said socket, sub- 
stantially as and for the purpose set forth. 


699,446. Screw-curtine TooL, J. J. Burke, Hartord, 
Conn.—Filed October 31st, 1901. 
Claim.— A screw-cutting implement comprising sets 
of independent dies arranged in column, each die 
being constructed to thread a different gauge of work, 


and means for adjusting said dies, so that the die it is 

desired to employ may be utilised for threading the 

work for which it is intended, while the other dies are 
withdrawn and do not interfere with the passage of 
said work. 

699,528. Heatinc Furnace ror CotLtep Bunpigs. 4. 
R. Hunt and W. Ahlen, Duquesne, Pa. — Filed 
January 28th, 1902. 

Claim.—(1) A continuous heatiog furnace compris 
ing a movable carrier, a set of revoluble bundle sup- 
ports mounted on the carrier, and a furnace chamber 
through which the bundles pass, substantially as 








described. (2) A heating furnace havirg a fuel inlet 
and us outlet, and a rotary bottum, revoluble 
bundle carriers mounted on said bottom, a radially- 
extending partition between the fuel inlet and the 
outlet for gases, and a door in said partition arranged 
to be actuated by the bundle carriers, substantially as 
described. 


699,678. Stay Bott anp Process or MAKING Sams, 
G. 0. Gridley, Windsor, Vt.—Filed May 2Ath, 1900. 
Claim —The herein-described method of makinga 
stay bolt for boilers, which ists in simult ly 
rolling the threads at both ends of the said stay bolt 


699.676] 





end thereby making said threads continuous of cach 
other and forming on the said bolt a surface or skin 
which is compacted or compressed. 


699,694. Lanp Rouugr, C. K. Longenecker, Brooklyn, 
N. Y.—Filed September 7th, 1901. 

Claim.—(1) A land roller having a cylindrical face, a 
pair of heads and hollow annular flanges uniting the 
face with the heads, said flanges projecting laterally 
outward beyond the heads and curving inwardly t» 
the face of the roller. (2) A land roller comprising 4 
cylindrical face plate, a pair of heads and separate 


699,694] 
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hollow flanges secured to the heads and face plate, said 
flanges projecting laterally outward beyond the heads 
and curving inwardly to the face plate and beibg 
secured to said plate by a flush joint. (3) A Jand roller 
comprising a cylindrical face plate, a pair of heads and 
separate hollow flanges secured to the heads and face 
plate, said flanges projecting ey tward beyond 
the heads and — inwardly to the face plate and 
making a flush joint therewith; and said flanges having 





internal ribs arranged to brace them radially. 


J 





